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00
Procurement Requirements





ADVERTISEMENT FOR BIDS 

Sealed proposals will be received for the Tipp City Government Center Renovation Project will be 
received at the Tipp City Government Center, 260 S Garber Drive, Tipp City, Ohio 45371, until Thursday, 
March 23, 2023 at 11:00.00 AM, at which time and place proposals will be opened publicly and read 
aloud. Proposals received after Thursday, March 23, 2023 at 11:00.00 AM will be returned unopened. 
Proposals shall be for the furnishing of materials and the performance of labor necessary for the: 

Tipp City Government Center Renovation Project 
260 S Garber Drive 

Tipp City, Ohio, 45371 

All in accordance with the Contract Documents prepared by Garmann/Miller & Associates, Inc., 
Minster, OH | Columbus, OH | Indianapolis, IN, a Lump Sum bid for the project will be received. 

A prebid meeting will be held at 2:00 PM on Thursday, March 2, 2023 at 260 S Garber Drive, Tipp 
City, Ohio 45371. The pre-bid meeting is not mandatory but bidders are strongly encouraged to 
attend. The facility will be open for inspection at this time. 

A Bid Security in the form of a certified check, cashier’s check, irrevocable letter of credit, or surety 
company bond pursuant to Chapter 1305 of the Ohio Revised code in the amount of 10% of the total bid 
shall accompany each bid; or a bid guaranty bond in accordance with Chapter 153.571 of the Ohio 
Revised Code in the amount of 100% of the total bid shall accompany each bid. 

Successful Bidders shall conform to the Ohio "Schedule of Prevailing Wages". The bidder may access the 
Ohio Department of Commerce, Wage & Hour Bureau at its web site for current edition of wage rates. 

The Contract Documents, including Drawings and Specifications, are on file for public inspection at the 
office of the Architect: Garmann/Miller & Associates Inc., Phone 419-628-4240: the office of the City of 
Tipp City; Construction News Corporation, the McGraw Hill-Dodge Plan Room, the Builders Exchange 
and iSqFt. 

Contract Documents may be purchased from DC Reprographics, 1254 Courtland Ave, Columbus, Ohio 
43201; www.DCplanroom.com; Phone 614-297-1200. Each Bidder is responsible for shipping cost or 
providing a shipping number for billing to the bidder’s account. 

Each bid must be submitted in duplicate on a blank form furnished by the Architect, in a sealed envelope. 
Mark plainly on the outside of the envelope, the project you are bidding on. No bidder may withdraw their 
bid for a period of sixty (60) days after the bid opening 

The Owner reserves the right to reject any or all bids and to waive informalities, irregularities and/or errors 
in the bids to the extent permitted by law. This includes the right to extend the date and time for receipt of 
bids. 

This notice is posted on the City of Tipp City web site. Notice can be accessed at 
https://tippcityohio.gov/bids.aspx  

The Date of this notice: February 22, 2023 
City of Tipp City 
260 S Garber Drive 
Tipp City, OH 45371 

Bids shall be enclosed in a sealed envelope marked: 

City of Tipp City 
Government Center Renovation Project 

And addressed to the attention: 
Doug Arnold 

260 S. Garber dr. 
Tipp City, Ohio 45371 
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SECTION 00 11 30 - ABBREVIATED SCOPE OF WORK 

THE FOLLOWING IS AN ABBREVIATED SCOPE OF WORK INTENDED TO PROVIDE POTENTIAL 
BIDDERS WITH INFORMATION AS TO THE SIZE AND NATURE OF THE PROJECT. BIDDERS ARE 
TO REFER TO THE DRAWINGS AND SPECIFICATIONS FOR THE COMPLETE SCOPE OF WORK. 

Project: 	22094.00 Tipp City Government Center Infill Addition 

260 S Garber Drive 

Tipp City, Ohio 45371 

GM Project Number: 22094.00 

Bid Date: 	 Thursday, March 23, 2023 at 11:00.00 AM 

Bid Categories: 	Lump Sum General Contract 

Estimate of Construction Cost: $ 1,896,000 

PROJECT SCOPES OF WORK 

General Construction: 

The scope of work consists of an infill addition to the existing building. The scope includes selective 
demolition of existing masonry walls. There will be construction of new masonry walls and metal 
stud walls with gypsum wallboard and acoustic batt insulation, new acoustic ceiling tile ceiling, new 
flooring, painting, and a small amount of fixed casework. There are new wood doors with hollow 
metal frames and aluminum storefront included in the scope. The scope also includes a new roof 
and re-roof of the existing building. 

Site Work: 

Site scope consist of concrete demo, asphalt demo, stair demo, new concrete pavement, handicap 
ramp with railings, concrete curb and patching of asphalt pavement. A new sanitary line will 
connect into existing sanitary on site. 

Fire Protection Work: 

The scope of work consists of extension of an existing fire suppression system zone and new 
hydraulic calculations for zone. Verify existing size, type and location on site. Technology room 
shall be a separate fire suppression system that will not harm the technology room equipment. 

Plumbing Work: 

The scope of work consists of extension of existing domestic hot and cold water, and natural gas 
piping. A new sanitary line for various new plumbing fixtures including service sink, lavatory, water 
closet, and floor drains. 

HVAC Work: 

The scope of work consists of packaged roof top unit, technology room ac units, exhaust fan, 
electric cabinet heater, ductwork, diffusers, duct accessories and related work. 

Electrical Work: 

The scope of work consists of demolition of, but not limited to receptacles, fire alarm devices, light 
fixtures and lighting controls, and new, but not limited to, lighting and appliance panelboard, LED 
lighting, standalone lighting controls with vacancy sensors, fire alarm devices, rough-ins for 
technology (cabling by owner), receptacles, connections for mechanical and plumbing equipment 
and raceways for the extension of existing lightning protection system (designed and installed by 
Maxwell Lightning Protection). 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

00 11 30 - 1 
Abbreviated Scope of Work 

February 2, 2023 
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b[W_Yr_dfd_bYWdbWh_̀tWb[W_YWĉaag\l\Ydf[ZW_Ycd[̂od_bYcWdbWh_̀̀ \[cp

QRSTUTxWj_̀̀ \[cWcefggŴc\Woblag\d\Wj_̀̀ _YmWnbôl\YdcW_YWa[\af[_YmWj_̀cpWy\_de\[Wde\WzkY\[WYb[WX[oe_d\odWfcĉl\cW
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QRoT�T�V̧gaVw]ccadVìacyaYV\XVâ\adV]̂\XVeVhX̂\deb\V_]\gV\gaVÁ_̂adVX̂V\gaV\admYVY\e\acV]̂V\gaVw]cVêcVYgè̀�V]fV
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�xtvoon|p�vz�qovnrz|�q}qpvwn}�ntu�~np�vn��xvzno�uttn�uyvnp�vnzq��pnp|nzv�v�pnux�n|znuttn�qwo�

X̀Ya�XQ��dc��e�dXhiX_fjX�Q���j�
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�|xovxpn|mnp�vn��xvznuxwn�z��qpv�p�



����������	
��������������������������� !"��� #"��� $"���$ "���� �%&'�(!�$�)��*�+�,-+��.%&�/&0���1�+��2�,�.���+.�03�,44������0��+0+�5+'3�*�+�6,-+��.%&�
/&0���1�+��2�,�.���+.�0"7�6,/,"7���+�,/,�8���"�%&'�6,/,���&��%.��9�.1-+&�07�%�+��+��0�+�+'���%'+-%�:0�%&'�-%��&���)+�10+'�;����1���+�-�00��&3�*��0�'�.1-+&��
;%0����'1.+'�)��,/,�0�2�;%�+�%���!<=�<= �>*��&��(?( ?(!((�1&'+��@�'+��A�3(��#(  B#B�;��.��+C���+0��&�!(?! ?(!(="��0�&���2����+0%4+"��0�4�.+&0+'�2����&+D��-+�
10+��&4�"�%&'�-%���&4��)+�10+'��&�%..��'%&.+�;������+�,/,���&��%.��9�.1-+&�0E�*+�-0��2�F+�5�.+3�*���+�����.���������5��4%���&0"�+D-%�4�.��������G%�%3���3
HI�J�K�
�IL�� M=N�,9,#NO

�

PQRSTUVWXWWWYVQZ[Q\P]TVŴ[]_WP]_WYP̀\V]RŴ[]_
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SECTION 00 22 13 - SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 

MODIFICATIONS TO AIA A701 

Article 2 Bidder's Representations 

Add the following to Article 2 
2.2 A prebid meeting will be held at 2:00 PM on Thursday, March 2, 2023 at 260 S Garber 
Drive, Tipp City, Ohio 45371. The pre-bid meeting is not mandatory but bidders are strongly 
encouraged to attend. The facility will be open for inspection at this time. 

Article 3 Bidding Documents 

3.1 Copies 
Change Paragraph 3.1.2 as follows 

Bidding documents will be issued directly to sub-bidders as offered in the Notice to 
Bidders. 

3.2 Interpretation or Correction of Bidding Documents 
Add Paragraph 3.2.1.1 as follows 

3.2.1.1 Each Bidder is responsible for calling to the attention of the Architect any 
ambiguities, inconsistencies, errors, or omissions which may occur in the documents for 
their part of the Work. If Bidder fails to request clarification, the bidder will be expected 
to overcome such conditions without additions to the bid amount. 

Add Paragraph 3.2.2.1 as follows 
3.2.2.1 Clarification or interpretation can be made via fax, 419-628-4299 or telephone, 
419-628-4240 or email to Andrew Huelsman; ahuelsman@creategm.com  

3.4 Addenda 
Delete paragraph 3.4.3 and substitute the following 

3.4.3 If an addendum is issued within 72 hours prior to the published time for the 
opening of bids (excluding Saturdays, Sundays, and legal holidays), the the time for 
opening of bids shall be extended one (1) week with no further advertising required. 

Article 4 Bidding Procedures 

4.1 Preparation of Bids 
Add Paragraph 4.1.1.1 

Any substantial change, alteration or wording of the bid form may cause a bid to be 
rejected as not responsive. 

Change Paragraph 4.1.3 as follows 
4.1.3 Sum shall be expressed in both words and figures and in figures only where no 
space is provided for words. In case of discrepancy, the amount written in words shall 
govern. 

Add paragraph 4.1.5.1 and 4.1.5.2 as follows 
4.1.5.1 A blank entry or an entry of "No Bid", "N/A" or similar entry on any alternative 
will cause a bid to be rejected as non responsive if that alternate is selected. 
4.1.5.2 If an alternative is not selected and an entry of "No Bid", "N/A" or similar entry 
for the alternative is listed, this action, by itself, will not render the bid as non 
responsive. 

Add Paragraph 4.1.8 as follows 
4.1.8 The bidder shall include a signed copy of the Non-Collusion Affidavit and 
Contractor’s Affidavit with their bid, a copy is included in the Project Manual. 

4.2 Bid Security 
Delete paragraphs 4.2.1, 4.2.2 and 4.2.3 and substitute the following: 

4.2.1 Each bid will be accompanied by a bid security in accordance with Section 
153.54 (B), Ohio Revised Code, in the amount of the base bid plus add alternates or: 
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4.2.2 A signed bond in the form of a certified check, cashier’s check or letter of credit, 
as provided in Section 153.54 (c), ORC. The amount of the certified check, cashier’s 
check or letter of credit shall be equal to ten (10) percent of the base bid plus add 
alternates or: 
4.2.3 Bid guaranty and contract bond in accordance with Chapter 153.571 of the ORC 
in the amount of 100 percent of the total base bid plus add alternates. If the dollar 
space on the bid guaranty is left blank, the penal sum will be the full amount of the base 
bid plus add alternates, stated in dollars and cents. A percentage is not acceptable, 
pursuant to Section 153.571, ORC. 
4.2.4 The bond shall serve as an assurance that the bidder will, upon acceptance of 
the bid, comply with all conditions precedent for contract execution, within the time 
specified. 
4.2.5 The bond must be issued by a surety authorized by the Department of Insurance 
to transact business in Ohio. The bond must be issued by a surety capable of 
demonstrating a record of competent underwriting, efficient management, adequate 
reserves, and sound investments. These criteria will be met if the surety currently has 
an A.M. Best Company Policy Holders Rating of "A+", "A" or "A-" or better and has or 
exceeds the Best Financial Size Category of Class VII. The bond must be signed by an 
authorized agent, with Power of Attorney, from a surety. 
4.2.6 Bond will be returned to all unsuccessful bidders after contract is awarded. If 
used, a certified check, cashier’s check or letter of credit will be returned to the 
successful bidder upon providing the bond required by Section 153.54 (c), ORC. 
4.2.7 If for any reason, other than as authorized by Article 4.4, Modifications or 
Withdrawal of Bid, the bidder fails to enter into a contract, and the owner awards the 
contract to the next lowest responsive and responsible bidder, the bidder who failed to 
enter into a contract shall be liable to the owner for the difference between the bidder’s 
bid and the bid of the next lowest responsive and responsible bidder, or for a penal sum 
not to exceed ten (10) percent of the bid amount, whichever is less, pursuant to Section 
153.54 ORC. 

4.3 Submission of Bids 
Add Paragraph 4.3.1.1 as follows 

4.3.1.1 Submit bid(s) in duplicate. 

4.4 Modification or Withdrawal of Bid 
Add the following to Article 4.4: 

4.4.5 All bids are valid for (60) days after the opening of bids. A bid may be extended 
thereafter upon mutual agreement, in writing, between the owner and contractor. 
Awards beyond the sixty (60) day period shall be reviewed for increased cost of the 
contract only if the cause for delay is no fault of the contractor and substantiated. 
4.4.6 A bidder may withdraw a bid from consideration after the bid opening if the bid 
amount was substantially lower than the amounts of other bids, providing the bid was 
submitted in good faith, and the reason for the bid amount being substantially lower was 
a clerical mistake as opposed to a judgement mistake, and was actually due to an 
unintentional and substantial arithmetic error or an unintentional omission of a 
substantial quantity of work, labor or material made directly in the compilation of the bid 
amount. Request to withdrawal bid must be made in writing filed with the owner and 
architect within two business days after conclusion of the bid opening. 

Article 5 Consideration of Bids 

5.2 Rejection of Bids 
Add paragraphs 5.2.2, 5.2.3 and 5.2.4 as follows 

5.2.2 If the lowest Bidder is not responsive or responsible, the Owner shall reject such 
bid and shall notify the Bidder the reasons for the finding. 
5.2.3 A Bidder notified that he is not responsive or responsible may object to the 
Owner's decision by filing a written request for reconsideration, which must be received 
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by the Owner within five (5) days of the date of the notice from the Owner. 
5.2.4 Upon receipt of a timely request, the Owner shall meet with the Bidder to listen to 
the Bidder's objections. 

a) No award of contract shall become final until the Owner has met with all 
Bidders who have filed timely request for reconsideration. 
b) If all request for reconsideration are rejected in the Owner's discretion, the 
award of contract shall become final, or the Owner, in its discretion, may reject all 
bids. 
c) If a request for reconsideration is not rejected, any procedures for the 
determination of the lowest responsible Bidder that have not already been 
completed concerning the applicable Bidder shall be completed. Following the 
completed procedures and evaluation of the Bidder, the Bidder will be notified of 
the findings. 

5.3 Acceptance of Bid (Award) 
Add paragraphs 5.3.1.1, 5.3.1.2 and 5.3.1.3 

5.3.1.1 Pursuant to Section 153.08, ORC, the contract will be awarded to the lowest 
responsive and responsible bidder. 
5.3.1.2 In determining the lowest Bidder, the owner shall consider the base bid and any 
selected alternates which the owner determines to accept. The Owner shall have the 
right to select alternatives in any combinations. The lowest bidder will be based on the 
lowest base bid plus selected alternates, and may result in an award to a Bidder other 
than the Bidder that submitted the lowest base bid. Voluntary alternatives will not be 
considered in determining the lowest amount. 
5.3.1.3 The Bidder acknowledges that although there is an estimate for the cost of the 
Project, the market conditions may and frequently do result in the estimate being 
different from the sum of the bids received, either higher or lower. The Bidder 
understands that the Owner has included alternatives, which include deduct and add 
alternates, to give flexibility in building the Project with funds available. The Bidder 
further understands and acknowledges that the use of add and deduct alternates is a 
long held customary practice in the construction industry in the State of Ohio. The 
Bidder also acknowledges that the Owner will not make a decision about what 
alternates on which to base the award of contracts until the bids are received, and the 
Owner can compare its available funds with the base bids and the cost or savings from 
selecting different alternatives. 

Delete paragraph 5.3.2 and substitute the following 
5.3.2 Subject to the right of the owner to reject each and every bid, the owner will 
determine the lowest responsive bid by taking into consideration not only the amount of 
the bid but such of the following criteria as it, in its discretion, deems appropriate and 
may give such weight thereto as it deems appropriate in determining the responsibility 
of the bidder: 

The bidder’s financial ability to complete the contract. 
The bidder’s experience with projects of similar size and scope and more complex 
projects. 
The conduct and performance of the bidder on previous contracts completed in a 
timely manner. 
The bidders facilities and equipment. 
The adequacy, in numbers and experience, of the bidders work force to complete 
the contract successfully on time and on budget. 
The ability of the bidder to execute the contract properly. 
The evaluation of the bid substantially below the median of other bids. 

Add paragraphs 5.3.3, 5.3.4 and 5.3.5 
5.3.3 The Owner shall obtain from the lowest Bidder any information the owner 
deems appropriate to the consideration of factors showing responsibility. The 
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failure to submit requested information on a timely basis may result in the 
determination that the bidder is not responsible. 
5.3.4 The Bidder authorizes the Owner and its representatives to contact owners, 
construction managers, contractors, and design professionals on projects on 
which the Bidder has worked and authorizes and requests such owners, 
construction managers, contractors, and design professionals to provide a candid 
evaluation of Bidder's performance. By submitting a bid, the Bidder agrees that if 
he or any person at his urging, directly or indirectly, brings action against any of 
such owners, construction managers, contractors, and design professionals or 
their employees as a result of or related to such candid elevation and such action 
is not successful, the Bidder will reimburse such owners, design professionals 
and/or their employees for all legal fees and expenses incurred by them that are 
related to such legal action, including the cost of collection. This obligation is 
expressly intended for the benefit of such owners, construction managers, 
contractors, design professionals and their employees. 
5.3.5 The number of consecutive calendar days required to complete the work 
shall be considered by the owner in determining the lowest and responsive 
bidder. 

Article 7 Performance Bond and Payment Bond 

7.1 Bond Requirements 
Delete paragraphs 7.1.1, 7.1.2, 7.1.3 and substitute the following: 

7.1.1 The bidder shall furnish bonds covering the faithful performance of the contract 
and payment of all obligations arising thereunder. 
7.1.2 Prior to award of contract, successful bidders who provided a cashier’s check, 
certified check or letter of credit as bid security shall submit a contract bond in the form 
of a performance and payment bond in an amount equal to 100% of the contract sum. 
The performance and payment bond must be signed by an authorized agent of an 
acceptable surety bonding company and by the bidder. Bond must be issued by a 
surety company authorized by Ohio Department of Insurance to transact business in 
the State of Ohio. The bond shall be issued by a surety company which can adequately 
demonstrate a record of competent underwriting, efficient management, adequate 
reserves and soundness of investments. These criteria will be met if the surety 
currently has an A.M. Best Company Policyholder Rating of "A+", "A", or "A-" or better 
and has or exceeds the Best Financial Size Category of Class VII. 
7.1.4 Bond must be countersigned by an Ohio resident agent if bond is issued by an 
out-of-state agent. 
7.1.5 Performance and payment bond must be supported by credentials showing 
power of attorney and corporate seals to each copy. 
Bonds shall remain in effect for 12 months after date of substantial completion is issued 
by the owner. Certificate by bonding company of compliance is required prior to final 
acceptance of project. 

END OF SECTION 
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SECTION 00 31 19 
EXISTING CONDITION INFORMATION 

PART 1 GENERAL 

1.01 EXISTING CONDITIONS 

A. Certain information relating to existing surface and subsurface conditions and structures is 
available to bidders but will not be part of Contract Documents, as follows: 

B. Site and Utility Survey: Entitled SITE SURVEY by Choice One Engineering , dated 10/20/2022 . 
1. Original copy is available for inspection at Owner's offices during normal business hours. 
2. This survey identifies grade elevations prepared primarily for the use of Architect in 

establishing new grades and identifying natural water shed. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 00 41 13 - BID FORM 

THE PROJECT AND THE PARTIES 

TO: 

City of Tipp City 
260 S Garber Drive 
Tipp City, Ohio45371 

FOR: 

Project: 22094.00 Tipp City Government Center Infill Addition 

Project Number: 22094.00 
260 S Garber Drive 
Tipp City, Ohio45371 

DATE: 	 (Bidder to enter date) 

SUBMITTED BY: 

Bidder's Full Name: 	 

Address: 	 

City, State, Zip: 

Telephone: 

Fax No.: 	 

E-mail: 

OFFER 

Having examined the Place of The Work and all matters referred to in the Instructions to Bidders 
and the Contract Documents prepared by Garmann/Miller & Associates Inc. for the above 
mentioned project, we, the undersigned, hereby offer to enter into a Contract to perform the Work 
for the Sum of: 

Item 1 - Contract A, General Construction - Base Bid: 

	  dollars 
All Cash and Contingency Allowances described in Section 01 21 00 are included in the Bid 
Sum. 

We have included the Bid Bond or security deposit as required by the Advertisement, Notice to 
Bidders, Instructions to Bidders. 

This is a Tax Exempt Project. 

Builders Risk Insurance is to be furnished by the Owner. 

State of Ohio Prevailing Wage Rates, have been included. 
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ACCEPTANCE 

This offer shall be open to acceptance and is irrevocable for sixty days from the bid closing date. 

If this bid is accepted by Owner within the time period stated above, we will: 
Execute the Agreement within ten (10) days of receipt of Notice of Award. 
Commence work within ten (10) days after written Notice to Proceed of this bid. 

If this bid is accepted within the time stated, and we fail to commence the Work or we fail to provide 
the required Bond(s), the security deposit shall be forfeited as damages to Owner by reason of our 
failure, limited in amount to the lesser of the face value of the security deposit or the difference 
between this bid and the bid upon which a Contract is signed. 

In the event our bid is not accepted within the time stated above, the required security deposit shall 
be returned to the undersigned, in accordance with the provisions of the Instructions to Bidders; 
unless a mutually satisfactory arrangement is made for its retention and validity for an extended 
period of time. 

CONTRACT TIME 

Owners desired start date: April 15, 2023 

Owners desired completion date: March 15, 2024 

If this Bid is accepted, we will: 

Complete the Work by March 15, 2024 or at an earlier date of 
	 (Bidder to enter completion date or time frame prior to 
completion date listed.) 

ADDENDA 

The following Addenda have been received. The modifications to the Bid Documents noted below 
have been considered and all costs are included in the Bid Sum. 

Addendum # 	Dated 	 . 
Addendum # 	Dated 	 . 
Addendum # 	Dated 	 . 
Addendum # 	Dated 	 . 

BID FORM SUPPLEMENTS 

Bid Bond 

Noncollusion Affidavit 

Contractor's Affidavit 

BID FORM SIGNATURE(S) 

(Bidder - print the full name of your firm) 

was hereunto affixed in the presence of: 

(Authorized signing officer) 

(Authorized signing officer, Title) 
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SEALED SUBMISSION: 

Bid is to be submitted in Duplicate. 

Bid is to be submitted in a sealed envelope containing bid and bid form supplements and 
addressed as follows: 

Prime Contract Bid for: 
City of Tipp City 
260 S Garber Drive 
Tipp City, Ohio 45371 

END OF BID FORM 
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SECTION 00 45 19 - NON-COLLUSION AFFIDAVIT 

STATE OF 

BID Identification 

CONTRACTOR 
	 , being 
first duly sworn, deposes and says that they are 	 (sole owner, a partner, 
president, secretary, etc.) of 
	 , the party making 
the foregoing BID; that such BID is not made in the interest of or on behalf of any undisclosed 
person, partnership, company, association, organization, or corporation; that such BID is genuine 
and not collusive or sham: that said BIDDER to put in a false or sham BID, and has not directly or 
indirectly colluded, conspired, connived, or agreed with any BIDDER or any one else to put in a 
sham BID, or that any one shall refrain from bidding; that said BIDDER has not in any manner, 
directly or indirectly, sought by agreement, communication or conference with any one to fix the 
BID price of said BIDDER or of any other BIDDER, or to fix any overhead, profit, or cost element of 
such BID price, or of that of any other BIDDER, or to secure any advantage against the OWNER 
awarding the contract or anyone interested in the proposed contract; that all statements contained 
in such BID are true; and, further, that said BIDDER has not, directly or indirectly, submitted his BID 
price or any breakdown thereof, or the contents thereof, or divulged information or data relative 
thereto, or paid and will not pay any fee in connection therewith, to any corporation, partnership, 
company, association, organization, BID depository, or to any member or agent thereof, or to any 
other individual except to such person or persons as have a partnership or other financial interest 
with said BIDDER in his general business. 

Signed: 

(Bidder - print the full name of your firm) 
was hereunto affixed in the presence of: 

(Authorized signing officer) 

(Authorized signing officer, Title) 

Subscribed and sworn to before me this 	day of 	 , 
20___. 

Seal of Notary 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

00 45 19 - 1 
Non-Collusion Affidavit 

February 2, 2023 
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SECTION 00 45 21 - CONTRACTOR'S AFFIDAVIT 

State of Ohio 

County of 	 , ss: 

(Name) being first duly sworn, deposes and says that he/she is 

the 	 (Title) of 	 (Name of Contractor) 

with offices located at 	 (Address of Contractor), 

and its duly authorized representative, states that effective 

the _____ day of 	 20__ , (date of submission of bid) 

(Name of Contractor): 

( ) 	is charged with delinquent personal property taxes on the general list of personal 

County Amount 
(include total amount, penalties and 

interest) 

$ 

$ 

$ 

$ 

( ) is not charged with delinquent personal property taxes on the general list of personal property 
in any Ohio county 

(Affiant) 

Subscribed and sworn to before me this 	day of 	 , 20___. 

Seal of Notary 

pro 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

00 45 21 - 1 
Contractor's Affidavit 

February 2, 2023 
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SECTION 00 50 00 
CONTRACTING FORMS AND SUPPLEMENTS 

PART 1 GENERAL 

1.01 CONTRACTOR IS RESPONSIBLE FOR OBTAINING A VALID LICENSE TO USE ALL 
COPYRIGHTED DOCUMENTS SPECIFIED BUT NOT INCLUDED IN THE PROJECT MANUAL. 

1.02 AGREEMENT AND CONDITIONS OF THE CONTRACT 

A. See Section 00 73 00 - SUPPLEMENTARY CONDITIONS for the Supplementary Conditions. 

B. The Agreement is based on AIA A101. 

C. The General Conditions are based on AIA A201. 

1.03 FORMS 

A. 	Use the following forms for the specified purposes unless otherwise indicated elsewhere in 
Contract Documents. 

B. Bond Forms: 
1. 	Performance and Payment Bond Form: In Compliance with the Ohio Revised Code. 

C. 	Non-Collusion Affidavit: 00 45 19 Non-Collusion Affidavit 

D. 	Contractor's Affidavit: 00 45 21 Contractor's Affidavit 

E. 	Post-Award Certificates and Other Forms: 
1. Contracting Submittal Letter Form: 01 33 23 Contractor Submittal Form . 
2. Application for Payment Forms: AIA G702 with AIA G703 (for Contractors). 

F. Clarification and Modification Forms: 
1. Request for Interpretation Form: Garmann/Miller Architect and Engineers, Request for 

Information Form attached following this section. 
2. Architect's Supplemental Instructions Form: AIA G710. 
3. Construction Change Directive Form: AIA G714. 
4. Request for Proposal Form: AIA G709. 
5. Change Order Form: AIA G701. 

G. Closeout Forms: 
1. Certificate of Substantial Completion Form: AIA G704. 
2. Conditional Lien Waiver and Release Upon Progress Payment form: Section 00 61 16. 

1.04 REFERENCE STANDARDS 

A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis of 
Payment is a Stipulated Sum 2007. 

B. AIA A201 - General Conditions of the Contract for Construction 2007. 

C. AIA G701 - Change Order 2001. 

D. AIA G702 - Application and Certificate for Payment 1992. 

E. AIA G703 - Continuation Sheet 1992. 

F. AIA G704 - Certificate of Substantial Completion 2000. 

G. AIA G710 - Architect's Supplemental Instructions 1992. 

H. AIA G714 - Construction Change Directive 2007. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

END OF SECTION 

Contracting Forms and 
Supplements 

00 50 00 - 1 
February 2, 2023 
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U\T]̂WXYiYYYcUTXYZ[ŶZeeXb̂XeXbTYUbcY_dV_TUbT]UWŶZejWXT]Zb
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VWÇYµWÅ�wkwUkw�wkwmxwUqsUrl|wUqmUy�qsU~�kwwrwmyUyjUlU}kj{qsqjmUj�U~�~U�jxtrwmyU~��������UjkUlmjy�wkUojmyklxyU
�jxtrwmyzUy�wUkw�wkwmxwUkw�wksUyjUy�lyU}kj{qsqjmUlsUlrwm|w|UjkUst}}pwrwmyw|UunUjy�wkU}kj{qsqjmsUj�Uy�wUojmyklxyU
�jxtrwmys 

VWÇYZW¶�wU£�mwk·sUkw}kwswmylyq{w�
�É�»�½��¾¾��ºº½��»��À��¾¾��ºº½��¹¾��������¹¥��»����¹�

�jt�U~kmjp|
�Ê�U� UËlkuwkU�kq{wU
¶q}}UoqynzU£�qjUU¡�Ì��
UU
UU
UU
UU

VWÇYÍW¶�wUojmyklxyjk·sUkw}kwswmylyq{w�
�É�»�½��¾¾��ºº½��»��À��¾¾��ºº½��¹¾��������¹¥��»����¹�

UU
UU
UU
UU
UU



�����

�

�����	
�������������������������������� �!"�� �#"�� $!"�� %&"�� !�"�� !#"�� '�"�� '%"�� '&"�� &("�� &&"�� #&"��  �"��  &"�$))&�*+,�$)�&�-��.�/�
01/��2*+�3+4���5�/��6�0�2���/2�47�088������4��/4/�9/,7�.�/�:01/��2*+�3+4���5�/��6�0�2���/2�4";�:030";���/�030�<���"�=0�)�"=�*+,�:030���+��*2��>�251/+�4;�*�/�
�/��4�/�/,���*,/1*�?4�*+,�1*��+���-/�54/,�@����5���/�1�44��+7�.��4�,�251/+��@*4����,52/,�-��030�4�6�@*�/�*���)A%(A('�B.��+��$C$&C$)$$�5+,/��D�,/��
E�7$��($&&!(!�@��2��/F���/4��+�)$C)&C$)$%"��4�+���6����/4*8/"��4�8�2/+4/,�6����+/G��1/�54/��+8�"�*+,�1*���+8��-/�54/,��+�*22��,*+2/�@������/�030���+��*2��
>�251/+�4H�./�14��6�I/�9�2/7�.���/�����2���������9��8*���+4"�/G1*�8�2��������J*�*7���7
KLM�N	�LO�� P%Q 0>0%RS

�

TT

UVWXYVZ[\]̂[_T]̂[T̀ab[_cdTbe_T]̂[Tfeb]_gh]e_cdT_[i_[d[b]g]\j[Td̂gkkTl[Tĥgbm[nTa\]̂eo]T][bTngpdcTi_\e_Tbe]\h[T]eT]̂[T
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UVWXrX�T�̂[Tfeb]_gh]e_Td̂gkkTi_ej\n[TlebndTgdTd[]T�e_]̂T\bT���T�eho�[b]T����������T��̂\l\]T��TgbnT[kd[â[_[T\bT
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SECTION 00 61 16 - CONDITIONAL LIEN WAIVER AND RELEASE UPON PROGRESS PAYMENT 

Known by all those present: 

Upon receipt by the undersigned of a check from the Contractor in the amount of: 
$ 	 

Payable to: 	 , 

and when the check has been properly endorsed and had been paid by the bank upon which it is 
drawn, document becomes effective to release and satisfy all lien rights, claims, or demands of 
any kind whatsoever. 

Which the undersigned now has against, City of Tipp City, its successors and assigns on the job 
site located at: 260 S Garber Drive, Tipp City, Ohio 45371. 

This release covers a progress payment for labor, material, and equipment furnished on the Tipp 
City Government Center Infill Addition. 

This release is valid through 	 (date of submittal) and does not cover 
retainage. 

The undersigned warrants that they either have already paid or will use the monies they receive 
from the progress payment, to promptly pay in full for all of the labor, subcontractors, and 
suppliers for all their work, material, equipment or services provided for or to the: 22094.00 Tipp 
City Government Center Infill Addition, up to the date of this waiver. 

Date: 

Company: 	 

Signature: 	 

By (name & title): 

Sworn before me in the State of Ohio, in the County of 	 , 

subscribed and sworn before me this 	 Day of 	 , 20_____. 

Notary Republic Signature: 	  

Notary Republic Name: 	  

My commission expires on: 	  

(seal & stamp) 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

Conditional Lien Waiver and 
Release Upon Progress Payment 

00 61 16 - 1 
February 2, 2023 
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Request for Information RFI no.    
FORM 00 63 13  

Project name GM project no. 

Project location Drawing sheet no. 

Contractor Specification section 

A/E contact Date answer requested  

Description of interpretation or clarification needed 

Date received 

Name Phone number  

Signature Date released 

A/E Response 

Date received 

Name Phone number  

Signature Date released  

t Contractor receipt 

Upon review of the A/E’s response we anticipate the 

potential contract adjustments indicated to the right: No change in cost or time 

Date in Date out Decrease in cost of approx. $  

Name _________________________________ Increase in cost of approx. $  

Decrease in time of   days 

Signature ________________ _____________  Date _________________ 
Increase in time of     days 
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TUVWX
YZ[\]̂_̀abc̀bdefgh_̀]b̀f[ic̀ahg̀jĝk][b̀lgac]bm_no

p̂ ĝ\kab̂g̀[q̀r[b̂[bq[he]bm̀s[ht
unvnvẁununxẁyznx
p̂ ĝ\kab̂g̀[q̀s[ht
unvnvẁun{nzẁununxẁuny|nyẁuny|nxẁyznx
p̂ ĝ__̀k[̀s[ht
xnyvẁvnznyẁyzny
p̂ ]̂cgbk̀}hg~gbk][b
y|
p̂k_̀abc̀�e]__][b_
xnzẁxnxnzẁxnyzn{ẁxny{ẁ�nznxẁ{nxnyẁun�nyẁy|nzn�ẁ
y|nzn{ẁyxnxnzẁy�nyẁy�nynzẁy�nz
pccgbca
ynyny
pcc]k][baì�[_k_ẁ�ia]e_̀q[h
xn�n�ẁxn�n�ẁy|nxnzẁy�nyn�
pcc]k][baì�b_\ĝk][b_̀abc̀Zg_k]bm
un�nzẁun{nxẁyznznyẁyxn�
pcc]k][baìZ]egẁ�ia]e_̀q[h
xnzn�ẁxn�n�ẁxn�n�ẁxny|nzẁ{nxnzẁy�nynv
pce]b]_khak][b̀[q̀klg̀�[bkhâk
xnynxẁ�nzẁun�ẁun�
pc~ghk]_gegbk̀[h̀�b~]kak][b̀k[̀�]c
ynyny
pg_klgk]̂̀�qqĝk
�nznyx
pii[�ab̂g_
xn{
p\\i]̂ak][b_̀q[h̀}a�egbk
�nzn�ẁ�nxnuẁunzẁunxẁun�ẁun�nyẁun�n�ẁunvnxẁun�ẁuny|
p\\h[~ai_
znynyẁznxnyẁzn�ẁxnynxẁxny|nzẁxnyzn{ẁxnyznuẁ
xnyzny|nyẁ�nzn�ẁunxnzẁyxn�ny
phf]khak][b
{nxnyẁy�nxnzẁy�n�̀
p����Z��Z
�
pĥl]kĝkẁ�gq]b]k][b̀[q
�nyny
pĥl]kĝkẁ��kgbk̀[q̀pdkl[h]k�
zn�ẁxnyzn�ẁ�nynzẁ�nzẁ�nzẁvnxẁ�nynzẁ�nxn�ẁ�n�ẁunzẁ
unxnyẁun�ẁun�ẁunvnxẁun{ẁuny|nyẁuny|nxẁyznyẁyznznyẁ
yxn�nyẁyxn�nzẁy�nznzẁy�nzn�ẁy�nyn�ẁy�nzny
pĥl]kĝkẁ�]e]kak][b_̀[q̀pdkl[h]k�̀abc̀
�g_\[b_]f]i]k�
znynyẁxnyzn�ẁxnyzn{ẁxnyzny|ẁ�nynzẁ�nznyẁ�nznzẁ
�nznxẁ�nznvẁ�nzn�ẁ�nzny|ẁ�nznyzẁ�nznyxẁ�nznyẁ�n�ẁ
un�nzẁun�n�ẁunvn�ẁy�nyn�ẁy�nz
pĥl]kĝk�_̀pcc]k][baìjgh~]̂g_̀abc̀��\gb_g_
zn�ẁyznznyẁyxn�nzẁyxn�nxẁy�nzn�
pĥl]kĝk�_̀pce]b]_khak][b̀[q̀klg̀�[bkhâk
xnynxẁxn�n�ẁy�nzẁun�nyẁun�
pĥl]kĝk�_̀p\\h[~ai_

zn�ẁxnynxẁxn�ẁxny|nzẁ�nzn�
pĥl]kĝk�_̀pdkl[h]k�̀k[̀�g�ĝk̀s[ht
xn�ẁ�nznvẁyznynzẁyznzny
pĥl]kĝk�_̀�[\�h]mlk
ynyn�ẁyn�
pĥl]kĝk�_̀�ĝ]_][b_
xn�n�ẁ�nznvẁ�nzn�ẁ�nznyyẁ�nznyzẁ�nznyxẁ�nzny�ẁvnxẁ
�nxn�ẁ�nxnuẁ{nynxẁ{nxnyẁunzẁun�nyẁun�ẁun{n�ẁununyẁ
yxn�nzẁy�nz
pĥl]kĝk�_̀�b_\ĝk][b_
xn�n�ẁ�nznzẁ�nznuẁun�nzẁun{nxẁununzẁuny|nyẁyxn�
pĥl]kĝk�_̀�b_khd̂k][b_
xnzn�ẁxnxnyẁ�nznvẁ�nzn�ẁyxn�nz
pĥl]kĝk�_̀�bkgh\hgkak][b_
�nznyyẁ�nznyz
pĥl]kĝk�_̀}h[�ĝk̀�g\hg_gbkak]~g
�nzny|
pĥl]kĝk�_̀�giak][b_l]\̀�]kl̀�[bkhâk[h
ynynzẁyn�ẁznxnxẁxnynxẁxnznzẁxnznxẁxnzn�ẁxnxnyẁxn�nzẁ
xn�ẁxn�n�ẁxn�n�ẁxnunzẁxnunxẁxny|ẁxnyyẁxnyzẁxnyvẁ
xny{ẁ�nynzẁ�nzẁ�nzẁvnznzẁ�ẁ{nxnyẁunzẁunxẁun�ẁun�ẁ
un�ẁun{ẁunuẁy|nznvẁy|nxẁyynxẁyzẁyxnxnzẁyxn�ẁy�nz
pĥl]kĝk�_̀�giak][b_l]\̀�]kl̀jdf̂[bkhâk[h_
ynynzẁ�nznxẁ�nzn�ẁ�nznvẁunvnxẁunvn�ẁyynx
pĥl]kĝk�_̀�g\hg_gbkak][b_
un�nzẁun�nyẁuny|ny
pĥl]kĝk�_̀j]kg̀�]_]k_
xn�n�ẁ�nznzẁ�nznuẁun�nzẁun�nyẁununzẁuny|nyẁyxn�
p_fg_k[_
y|nxny
pkk[hbg�_�̀�gg_
xny{nyẁunvn{ẁuny|nzẁy|nxnx
p�ahc̀[q̀jg\ahakg̀�[bkhâk_
vnynyẁvnynz
p�ahc̀[q̀jdf̂[bkhâk_̀abc̀�klgh̀�[bkhâk_̀q[h̀
}[hk][b_̀[q̀klg̀s[ht
�nz
�a_]̂̀�gq]b]k][b_
yny
�]cc]bm̀�g�d]hgegbk_
ynyny
�]bc]bm̀�]_\dkg̀�g_[idk][b
{nxnyẁun�ẁyyn�ẁyxnyẁy�nynzẁy�nynxẁy�nznyẁy�nzn�ẁ
y�nznvnyẁy�nxnyẁy�nxnzẁy�nxnxẁy�n�ny
�[bc_ẁ�]gb
�nxn�n�ẁunvn{ẁuny|nzẁuny|nx
�[bc_ẁ}ghq[heab̂gẁabc̀}a�egbk
�nxn�n�ẁunvn�ẁuny|nxẁyynynzẁyynynxẁyyn�
�d]ic]bm̀�bq[heak][b̀�[cgi_̀�_g̀abc̀�gi]ab̂g
yn{
�d]ic]bm̀}ghe]k
xn�ny
�a\]kai]�ak][b
ynx
�ghk]q]̂akg̀[q̀jdf_kabk]aì�[e\igk][b
un{nxẁun{n�ẁun{n�
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TUVWXYXZ[WU\]ŶV]_[̀aUbW
cdedfg]cdedhg]cdedig]idjdjg]idcg]idhg]idkdfg]idkdkg]idlg]
idfmdfg]idfmdjg]fcdfdfdjg]fcdedcg]fhdfdc
TUVWXYXZ[WU\]̂Y]nb\oUZWX̂bg]pU\WXbq]̂V]rooV̂s[t
fjdcdc
TUVWXYXZ[WU\]̂Y]nb\uV[bZU
idfmde
Tv[bqU]wVxUV\
fdfdfg]jdcdeg]jdldcg]jdydedjg]jdffg]jdfedyg]cdedyg]hdedjg]
ldfdeg]ldfdjg]ldeg]ldjdeg]ldjdlg]ldjdig]ldjdfmg]ydjdfg]
idjdfdfg]idfmdjg]fmdjdeg]ffdeg]ffdhg]fedfde
Tv[bqU]wVxUV\g]zUYXbXWX̂b]̂Y
ldedf
T{r|}~�]n|]p{~]�w��
ededeg]jdffg]cdedyg]lg]ldedfg]ldjdfg]ldcg]ydjdfg]idjdfdfg]
ffdh
Tt[Xa\g]zUYXbXWX̂b]̂Y
fhdfdf
Tt[Xa\g]|̂WXZU]̂Y
fdkdeg]fhdfdj
T�rn��]r|z]zn�_�p~�
jdedcg]kdfdfg]kdjg]ldjdig]idjdjg]idfmdcg]fmdjdjg]fhg]fhdc
Tt[Xa\][bx]pXaUt̀]r\\UVWX̂b]̂Y]Tt[Xa\
fhdcdf
Tt[Xa\]ŶV]rxxXWX̂b[t]T̂\W
jdedcg]jdjdfg]jdldcg]ldjdig]idhdeg]fmdedhg]fmdjdeg]fhdfdh
Tt[Xa\]ŶV]rxxXWX̂b[t]pXaU
jdedcg]jdjdfg]jdldcg]kdfdfg]ydjdeg]idhdeg]fmdjdeg]fhdfdk
T̂bZU[tUx]̂V]�b�b̂�b]T̂bxXWX̂b\g]Tt[Xa\]ŶV
jdldc
Tt[Xa\]ŶV]z[a[qU\
jdedcg]jdfyg]ydjdjg]idhdfg]idkdlg]fmdedhg]fmdjdjg]ffdjg]
ffdjdeg]fcdedcg]fhdfdl
Tt[Xa\]�u��UZW]Ŵ]rV�XWV[WX̂b
fhdcdf
TtU[bXbq]�o
jdfhg]kdj
T̂aaUbZUaUbW]̂Y]WvU]� V̂�g]T̂bxXWX̂b\]�Ut[WXbq]Ŵ
ededfg]jdedeg]jdcdfg]jdldfg]jdfmdfg]jdfedkg]hdedfg]hdedjg]
kdedeg]ydfdeg]ydedeg]ydjdfg]ffdfg]ffdeg]fhdfdh
T̂aaUbZUaUbW]̂Y]WvU]� V̂�g]zUYXbXWX̂b]̂Y
ydfde
T̂aaubXZ[WX̂b\
jdidfg]cdedc
T̂aotUWX̂bg]T̂bxXWX̂b\]�Ut[WXbq]Ŵ
jdcdfg]jdffg]jdfhg]cdedeg]cdedig]ydeg]idcdeg]idyg]ididfg]
idfmg]fedeg]fcdfdeg]fhdfde
Tw�_�~pnw|g]_r��~|p�]r|z
i
T̂aotUWX̂bg]�u�\W[bWX[t
jdfmdfg]cdedig]ydfdfg]ydfdjg]ydedjg]idcdeg]idyg]ididfg]
idfmdjg]fedeg]fhdfde
T̂aotX[bZU]�XWv]�[�\
edjdeg]jdedjg]jdkg]jdlg]jdfedfmg]jdfjg]idkdcg]fmdedeg]
fjdfg]fjdjg]fjdcdfg]fjdcdeg]fjdhg]fcdfdfg]fcdedfdjg]
fhdedyg]fhdcdeg]fhdcdj
T̂bZU[tUx]̂V]�b�b̂�b]T̂bxXWX̂b\

jdldcg]cdedyg]ydjdfg]fmdj
T̂bxXWX̂b\]̂Y]WvU]T̂bWV[ZW
fdfdfg]kdfdfg]kdfdc
T̂b\UbWg]�VXWWUb
jdcdeg]jdfcdeg]cdfdeg]idydhg]ididfg]idfmdeg]idfmdjg]fjdeg]
fhdcdcde
T̂b\̂tXx[WX̂b]̂V]�̂XbxUV
fhdcdc
Tw|�p��Tpnw|]��]w�|~�]w�]��]
�~_r�rp~]Tw|p�rTpw��
fdfdcg]k
T̂b\WVuZWX̂b]Tv[bqU]zXVUZWXsUg]zUYXbXWX̂b]̂Y
ldjdf
T̂b\WVuZWX̂b]Tv[bqU]zXVUZWXsU\
fdfdfg]jdcdeg]jdffg]jdfedyg]cdedyg]ldfdfg]ldfdeg]ldfdjg]
ldjg]idjdfdf
T̂b\WVuZWX̂b]�ZvUxutU\g]T̂bWV[ZŴV�\
jdfmg]jdffg]jdfedfg]jdfedeg]kdfdjg]fhdfdkde
T̂bWXbqUbW]r\\XqbaUbW]̂Y]�u�ẐbWV[ZW\
hdcg]fcdedede
T̂bWXbuXbq]T̂bWV[ZW]_UVŶVa[bZU
fhdfdc
T̂bWV[ZWg]zUYXbXWX̂b]̂Y
fdfde
Tw|p�rTpg]p~��n|rpnw|]w�]���_~|�nw|]
w�]p{~
hdcdfdfg]hdcdeg]ffdhg]fc
T̂bWV[ZW]rxaXbX\WV[WX̂b
jdfdjg]cg]idcg]idh
T̂bWV[ZW]r�[Vx][bx]~�UZuWX̂bg]T̂bxXWX̂b\]�Ut[WXbq]
Ŵ
jdldfg]jdfmg]hdeg]kdf
T̂bWV[ZW]ẑZuaUbW\g]T̂oXU\]�uVbX\vUx][bx]�\U]̂Y
fdhdeg]edjdkg]hdj
T̂bWV[ZW]ẑZuaUbW\g]zUYXbXWX̂b]̂Y
fdfdf
T̂bWV[ZW]�ua
ededeg]ededcg]jdldcg]jdldhg]jdyg]jdfmdeg]hdedjg]ldjg]ldcg]
idfg]ideg]idcdeg]idhdfdcg]idkdlg]idlg]fmdjdeg]ffdhg]fedfdeg]
fedjg]fcdedcg]fcdjdeg]fhdfdcdeg]fhdfdhg]fhdedh
T̂bWV[ZW]�uag]zUYXbXWX̂b]̂Y
idf
T̂bWV[ZW]pXaU
fdfdcg]ededfg]ededeg]jdldcg]jdldhg]jdfmdeg]hdedjg]kdfdhg]
ldedfdjg]ldjdfg]ldjdhg]ldjdkg]lg]lg]ldjdfmg]ldcg]ydfdfg]
ydedfg]ydedjg]ydjdfg]idhdfg]idlg]fmdjdeg]fedfdfg]fedfdeg]
fcdjdeg]fhdfdcdeg]fhdfdkdfg]fhdedh
T̂bWV[ZW]pXaUg]zUYXbXWX̂b]̂Y
ydfdf
Tw|p�rTpw�
j
����������g]zUYXbXWX̂b]̂Y
jdfg]kdfde
T̂bWV[ZŴV�\]T̂b\WVuZWX̂b][bx]�u�aXWW[t]�ZvUxutU\
jdfmg]jdfedfg]jdfedeg]cdedjg]kdfdjg]fhdfdkde
T̂bWV[ZŴV�\]~aot̂̀ UU\
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TUTUVWXYUYUTWXYUVUYWXYUZU[WXYU\WXYU[ZUTWXVUTUYWXVUTU]WX
[̂UTWX[̂UYWX[[UYWX[VU[WX[VUTU[U[
_̀abcdeb̀cfgXhidjikiblXmagncdaeo
[[U[
_̀abcdeb̀cfgXpokdbìagqirXsibqXtordcdboX_̀abcdeb̀cgX
dauXvsaocfgXẁceog
YU[TUxWXYU[VUTWXVUTUVWX]WX[[UYWX[TUTUV
_̀abcdeb̀cfgXpokdbìagqirXsibqXtnjèabcdeb̀cg
[UTUTWXTUTUVWXYUYUTWXYU[ZU[WXYU[ZUTWXVUTUVWXxWX\U]UTWX
\U]UyWX\U[̂UTWX[[UTWX[[UYWX[[UV
_̀abcdeb̀cfgXpokdbìagqirXsibqXbqoXzceqiboeb
[U[UTWX[UxWXTUYUYWXYU[UYWXYUTUTWXYUTUYWXYUTUVWXYUYU[WXYUVUTWX
YUxU[WXYUyUVWXYU[̂WXYU[[WXYU[TWXYU[]WXYU[ZWXVUTWXxUTWX
]UTUTWXyWXZUYU[WX\UTWX\UYWX\UVWX\UxWX\UyWX\UZWX\U\WX[̂UTU]WX
[̂UYWX[[UYWX[TWX[YUVWX[xU[UYWX[xUTU[
_̀abcdeb̀cfgXporcogoabdbìag
YUTU[WXYUTUTWXYUxWXYU[TU]WX]UTUTWXZUTU[WX\UYUYWX\UZUT
_̀abcdeb̀cfgXpogr̀agijikiblX{̀cX|q̀goX}oc{̀c~ia�XbqoX
� c̀�
YUYUTWXYU[ZWXxUYWX]U[UYWX]UTWX\UxU[WX[̂UTUZ
_̀abcdeb̀cfgXpo�iosX̀{X_̀abcdebX�̀en~oabg
YUT
_̀abcdeb̀cfgXpi�qbXb̀Xtb̀rXbqoX� c̀�
TUTUTWX\Uy
_̀abcdeb̀cfgXpi�qbXb̀X|oc~iadboXbqoX_̀abcdeb
[VU[
_̀abcdeb̀cfgXtnj~ibbdkg
YU[̂WXYU[[WXYU[TWXVUTUyWXxUTU[WXxUTUYWX\UTWX\UYWX\UZUTWX
\UZUYWX\U\U[WX\U[̂UTWX\U[̂UY
_̀abcdeb̀cfgXtnrociaboauoab
YU\WX[̂UTU]
_̀abcdeb̀cfgXtnroc�igìaXdauX_̀agbcnebìaX
}c̀eouncog
[UTUTWXYUYWXYUVWXYU[TU[̂WXVUTUTWXVUTUyWX]U[UYWX]UTUVWX
yU[UYWXyUYUVWXyUYU]WXZUTWX[̂WX[TWX[VWX[xU[UV
_̀ c̀uiadbìaXdauX_̀ccokdbìa
[UTWXYUTU[WXYUYU[WXYU[̂WXYU[TU]WX]U[UYWX]UTU[
_̀riogXwncaigqouX̀{X�cdsia�gXdauXtroei{iedbìag
[UxWXTUYU]WXYU[[
_̀rlci�qbg
[UxWXYU[y
_̀ccoebìaX̀{X� c̀�
TUxWXYUyUYWX\UVUTWX\UZUTWX\UZUYWX\U\U[WX[TU[UTWX[TUTWX[TUYWX
[xU[UYU[WX[xU[UYUTWX[xUTU[
_̀ccokdbìaXdauXmaboabX̀{XbqoX_̀abcdebX�̀en~oabg
[UT
_̀gbWX�o{iaibìaX̀{
yUYUV
_̀gbg
TUxWXYUTUVWXYUyUYWXYUZUTWXYU[xUTWXxUVUTWX]U[U[WX]UTUYWX
yUYUYUYWXyUYUVWXyUYUZWXyUYU\WX\U[̂UTWX[̂UYUTWX[̂UYU]WX
[[UTWX[TU[UTWX[TUTU[WX[TUTUVWX[YUVWX[V
_nbbia�XdauX}dbeqia�
YU[VWX]UTUxX
�d~d�oXb̀X_̀agbcnebìaX̀{XvsaocX̀cXtordcdboX
_̀abcdeb̀cg
YU[VUTWX]UTUVWX[̂UTU[UTWX[̂UTUxWX[̂UVWX[TUTUV

�d~d�oXb̀XbqoX� c̀�
YU[VUTWX\U\U[WX[̂UTU[UTWX[̂UTUxWX[̂UVWX[TUTUV
�d~d�ogWX_kdi~gX{̀c
YUTUVWXYU[ZWX]U[U[WXZUYUYWX\UxU[WX\U]UyWX[̂UYUYWX[[UYUTWX
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ZU[UY
�dlWX�o{iaibìaX̀{
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[U[Ux
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|UWWh̀|UWVh̀TUVU~
tl̂]h̀�c]̀[�
|UW|h̀}UWUWh̀}UVUW
tl̂]̀abc\]f̂l[bc
|UVUVh̀|U|U|h̀|U~UWh̀|U~UTh̀TUVh̀�U�UVh̀�UTUVh̀�UWXUWh̀W|UT
tl̂]̀�lcl̂ch̀uZf�l̂]f̂�c
|U~UTh̀TUVUVh̀TUVU�h̀�UTUVh̀�UgUWh̀�U�UVh̀�UWXUWh̀W|UT
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td�ml̂̂eìtf�]ydi]
|UWXUVh̀|UWVUgh̀TUVU~
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td�ĉl̂d̂l[b̀[�̀td�f[b̂Zef̂[Zc
gUVU|h̀gUVUT
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z[\{]̂i_]ĥchsc_u[c}\ku]_[k_
WVUVU
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UVnVmbcoVUVTbcTdVU
�̂]_cl\]k[g
nVUVUVWbcaVTVW
�g[chsc�hkY{[̂_g
TVTVTbcTVpbcWVUVebcUVTWVebcpVU
�g[chscX]_[
UVTUbceVTVTbceVWVT
�iqY[gbcXku[̀Yq[chs
aVWbcaVUVT
xi]f[\chscjqi]{gctrc_u[c}\ku]_[k_
TUVUVW
xi]f[\chscjqi]{gctrc_u[cjĥ_\ik_h\
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bZ[c[c¬ZUojZipegl®f
stuv~{|��y��v|{uvztuv�{|�t�}v|y�v��}zx{�|�v�x{z�xy�vx�vztuvwxyz{|}zv~x}��uyz�v�tx��y�vztuv�u���y�v�x}|z�xyv|y�v
���uy��xy�vx�vztuv�x{��v�uyu{|���v�y}����y�v��|y��vu�u�|z�xy��v�u}z�xy��v�uz|����v�}tu���u��v|y�v��|�{|���

bZ[c[c̄ZUojZa°jhgkghemgnlf
stuv��u}���}|z�xy�v|{uvzt|zv�x{z�xyvx�vztuvwxyz{|}zv~x}��uyz�v}xy���z�y�vx�vztuv�{�zzuyv{u ��{u�uyz�v�x{v�|zu{�|���v
u ����uyz�v���zu���v�z|y�|{��v|y�v�x{��|y�t��v�x{vztuv�x{��v|y�v�u{�x{�|y}uvx�v{u�|zu�v�u{��}u��

bZ[c[c±ZVlfmpqrjlmfZnkZajp²ghj
�y�z{��uyz�vx�v�u{��}uv|{uv{u�{u�uyz|z�xy��v�yv|y�v�u����vx�vu��{u���xyvyx�v�yx�yvx{v�|zu{v�u�u�x�u��vx�vztuv
z|y����uv|y�v�yz|y����uv}{u|z��uv�x{�v�u{�x{�u�v��vztuv�{}t�zu}zv|y�vztuv�{}t�zu}z��v}xy���z|yz�v�y�u{vztu�{v
{u��u}z��uv�{x�u���xy|�v�u{��}u�v|�{uu�uyz��v�y�z{��uyz�vx�v�u{��}uv�|�v�y}���u�v��ztx�zv����z|z�xy�v�z���u��v
��{�u���v�x�u���v��uz}tu��v�{|��y���v��u}���}|z�xy��v|y�vxztu{v�����|{v�|zu{�|���

bZ[c[c³ZVlgmgéZijhgfgnlZµe¥jp
stuv�y�z�|�v~u}���xyv�|�u{v��vztuv�u{�xyv��uyz���u�v�yvztuv��{uu�uyzvzxv{uy�u{v�y�z�|�v�u}���xy�vxyvw�|���v�yv
|}}x{�|y}uv��ztv�u}z�xyv�¶���vstuv�y�z�|�v~u}���xyv�|�u{v�t|��vyxzv�tx�v�|{z�|��z�vzxvztuv��yu{vx{vwxyz{|}zx{v|y�v
�t|��vyxzv�uv��|��uv�x{v{u���z�vx�v�yzu{�{uz|z�xy�vx{v�u}���xy�v{uy�u{u�v�yv�xx�v�|�zt�

bZ[c¡ZWnppj́emgnlZel·ZVlmjlmZnkZmojZWnlmpehmZinhqrjlmf
bZ[c¡c[vstuv�yzuyzvx�vztuvwxyz{|}zv~x}��uyz�v��vzxv�y}���uv|��v�zu��vyu}u��|{�v�x{vztuv�{x�u{vu�u}�z�xyv|y�v
}x���uz�xyvx�vztuv�x{�v��vztuvwxyz{|}zx{�vstuvwxyz{|}zv~x}��uyz�v|{uv}x���u�uyz|{��v|y�v�t|zv��v{u ��{u�v��v
xyuv�t|��v�uv|�v��y��y�v|�v��v{u ��{u�v��v|��̧v�u{�x{�|y}uv��vztuvwxyz{|}zx{v�t|��v�uv{u ��{u�vxy��vzxvztuvu�zuyzv
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STUVWVXYUXZ[WX\ZX\YZ]TUX̂_SXZ̀TSabYUXVZ_UcẐY_VTU_defZWUgŶ_deYZĝTbZX\YbZ_VZdYWUhZUYSYVV_̂fZXTZîTcaSYZX\YZ
WUcWS_XYcẐYVaeXVj

klmnonmnmZp\YZWUq_eWcWXfZTgZ_UfZîTqWVWTUZTgZX\YZ]TUX̂_SXZ̀TSabYUXVZV\_eeZUTXZWUq_eWc_XYZX\YZ]TUX̂_SXZT̂ZWXVẐYb_WUWUhZ
îTqWVWTUVjZrgZWXZWVZcYXŶbWUYcZX\_XZ_UfZîTqWVWTUZTgZX\YZ]TUX̂_SXZ̀TSabYUXVZqWTe_XYVZ_UfZe_[sZT̂ZWVZTX\Ŷ[WVYZWUq_eWcZ
T̂ZaUYUgT̂SY_deYsZX\YUZX\_XZîTqWVWTUZV\_eeZdYẐYqWVYcZXTZX\YZYtXYUXZUYSYVV_̂fZXTZb_uYZX\_XZîTqWVWTUZeYh_eZ_UcZ
YUgT̂SY_deYjZrUZVaS\ZS_VYZX\YZ]TUX̂_SXZ̀TSabYUXVZV\_eeZdYZSTUVX̂aYcsZXTZX\YZgaeeYVXZYtXYUXZiŶbWXXYcZdfZe_[sZXTZhWqYZ
YggYSXZXTZX\YZi_̂XWYVvZWUXYUXWTUVZ_UcZiâiTVYVZWUZYtYSaXWUhZX\YZ]TUX̂_SXj

klmnonoZŵh_UWx_XWTUZTgZX\YZyiYSWgWS_XWTUVZWUXTZcWqWVWTUVsZVYSXWTUVZ_UcZ_̂XWSeYVsZ_UcZ_̂̂_UhYbYUXZTgZ̀ _̂[WUhVZV\_eeZUTXZ
STUX̂TeZX\YZ]TUX̂_SXT̂ZWUZcWqWcWUhZX\YZzT̂uZ_bTUhZyadSTUX̂_SXT̂VZT̂ZWUZYVX_deWV\WUhZX\YZYtXYUXZTgZzT̂uZXTZdYZ
iŶgT̂bYcZdfZ_UfZX̂_cYj

klmnon{Z|UeYVVZTX\Ŷ[WVYZVX_XYcZWUZX\YZ]TUX̂_SXZ̀TSabYUXVsZ[T̂cVZX\_XZ\_qYZ[Yee}uUT[UZXYS\UWS_eZT̂ZSTUVX̂aSXWTUZ
WUcaVX̂fZbY_UWUhVZ_̂YZaVYcZWUZX\YZ]TUX̂_SXZ̀TSabYUXVZWUZ_SST̂c_USYZ[WX\ZVaS\ẐYSThUWxYcZbY_UWUhVj

klmn{l~�������������
pŶbVZS_iWX_eWxYcZWUZX\YVYZ�YUŶ_eZ]TUcWXWTUVZWUSeacYZX\TVYZX\_XZ_̂YZ���ZViYSWgWS_eefZcYgWUYcsZ���ZX\YZXWXeYVZTgZ
UabdŶYcZ_̂XWSeYVsZT̂Z���ZX\YZXWXeYVZTgZTX\ŶZcTSabYUXVZiadeWV\YcZdfZX\YZ�bŶWS_UZrUVXWXaXYZTgZ�̂S\WXYSXVj

klmn�l��������������
rUZX\YZWUXŶYVXZTgZd̂YqWXfZX\YZ]TUX̂_SXZ̀TSabYUXVZĝY�aYUXefZTbWXZbTcWgfWUhZ[T̂cVZVaS\Z_VZ�_ee�Z_UcZ�_Uf�Z_UcZ
_̂XWSeYVZVaS\Z_VZ�X\Y�Z_UcZ�_Us�ZdaXZX\YZg_SXZX\_XZ_ZbTcWgWŶZT̂Z_UZ_̂XWSeYZWVZ_dVYUXZĝTbZTUYZVX_XYbYUXZ_UcZ_iiY_̂VZWUZ
_UTX\ŶZWVZUTXZWUXYUcYcZXTZ_ggYSXZX\YZWUXŶîYX_XWTUZTgZYWX\ŶZVX_XYbYUXj

klmn�l���������l���l���l��l���������l ��¡���¡�������l���l�����l�����¢£����l��l ��¤�¡�
klmn�nmZp\YZ�̂S\WXYSXZ_UcZX\YZ�̂S\WXYSXvVZSTUVaeX_UXVZV\_eeZdYZcYYbYcZX\YZ_aX\T̂VZ_UcZT[UŶVZTgZX\YŴẐYViYSXWqYZ
rUVX̂abYUXVZTgZyŶqWSYsZWUSeacWUhZX\YZ̀ _̂[WUhVZ_UcZyiYSWgWS_XWTUVsZ_UcẐYX_WUZ_eeZSTbbTUZe_[sZVX_XaXT̂fsZ_UcZTX\ŶZ
ŶVŶqYcẐWh\XVZWUZX\YŴZrUVX̂abYUXVZTgZyŶqWSYsZWUSeacWUhZSTif̂Wh\XVjZp\YZ]TUX̂_SXT̂sZyadSTUX̂_SXT̂VsZyad}
VadSTUX̂_SXT̂VsZ_UcZVaiieWŶVZV\_eeZUTXZT[UZT̂ZSe_WbZ_ZSTif̂Wh\XZWUZX\YZrUVX̂abYUXVZTgZyŶqWSYjZyadbWXX_eZT̂Z
cWVX̂WdaXWTUZXTZbYYXZTggWSW_eẐYhae_XT̂fẐY�aŴYbYUXVZT̂ZgT̂ZTX\ŶZiâiTVYVZWUZSTUUYSXWTUZ[WX\ZX\YZ¥̂T¦YSXZWVZUTXZXTZdYZ
STUVX̂aYcZ_VZiadeWS_XWTUZWUZcŶTh_XWTUZTgZX\YZ�̂S\WXYSXvVZT̂Z�̂S\WXYSXvVZSTUVaeX_UXVvẐYVŶqYcẐWh\XVj

klmn�noZp\YZ]TUX̂_SXT̂sZyadSTUX̂_SXT̂VsZyad}VadSTUX̂_SXT̂VsZ_UcZVaiieWŶVZ_̂YZ_aX\T̂WxYcZXTZaVYZ_UcẐYîTcaSYZX\YZ
rUVX̂abYUXVZTgZyŶqWSYZîTqWcYcZXTZX\YbsZVad¦YSXZXTZ_UfZîTXTSTeVZYVX_deWV\YcZiâVa_UXZXTZyYSXWTUVZ�j§Z_UcZ�j̈sZVTeYefZ
_UcZYtSeaVWqYefZgT̂ZYtYSaXWTUZTgZX\YZzT̂ujZ�eeZSTiWYVZb_cYZaUcŶZX\WVZ_aX\T̂Wx_XWTUZV\_eeZdY_̂ZX\YZSTif̂Wh\XZUTXWSYsZ
WgZ_UfsZV\T[UZTUZX\YZrUVX̂abYUXVZTgZyŶqWSYjZp\YZ]TUX̂_SXT̂sZyadSTUX̂_SXT̂VsZyad}VadSTUX̂_SXT̂VsZ_UcZVaiieWŶVZb_fZ
UTXZaVYZX\YZrUVX̂abYUXVZTgZyŶqWSYZTUZTX\ŶZîT¦YSXVZT̂ZgT̂Z_ccWXWTUVZXTZX\YZ¥̂T¦YSXZTaXVWcYZX\YZVSTiYZTgZX\YZzT̂uZ
[WX\TaXZX\YZViYSWgWSZ[̂WXXYUZSTUVYUXZTgZX\YZw[UŶsZ�̂S\WXYSXsZ_UcZX\YZ�̂S\WXYSXvVZSTUVaeX_UXVj

klmn©lª���¡�
klmn©nmZ«tSYiXZ_VZTX\Ŷ[WVYZîTqWcYcZWUZyYSXWTUZ�j¬j�sZ[\ŶYZX\YZ]TUX̂_SXZ̀TSabYUXVẐY�aŴYZTUYZi_̂XfZXTZUTXWgfZT̂Z
hWqYZUTXWSYZXTZX\YZTX\ŶZi_̂XfsZVaS\ZUTXWSYZV\_eeZdYZîTqWcYcZWUZ[̂WXWUhZXTZX\YZcYVWhU_XYcẐYîYVYUX_XWqYZTgZX\YZi_̂XfZXTZ
[\TbZX\YZUTXWSYZWVZ_cĉYVVYcZ_UcZV\_eeZdYZcYYbYcZXTZ\_qYZdYYUZcaefZVŶqYcZWgZcYeWqŶYcZWUZiŶVTUsZdfZb_WesZdfZ
STâWŶsZT̂ZdfZYeYSX̂TUWSZX̂_UVbWVVWTUZWgZ_ZbYX\TcZgT̂ZYeYSX̂TUWSZX̂_UVbWVVWTUZWVZVYXZgT̂X\ZWUZX\YZ�ĥYYbYUXj

klmn©noZTXWSYZTgZ]e_WbVZ_VZîTqWcYcZWUZyYSXWTUZ�®j�j�ZV\_eeZdYZîTqWcYcZWUZ[̂WXWUhZ_UcZV\_eeZdYZcYYbYcZXTZ\_qYZdYYUZ
caefZVŶqYcZTUefZWgZcYeWqŶYcZXTZX\YZcYVWhU_XYcẐYîYVYUX_XWqYZTgZX\YZi_̂XfZXTZ[\TbZX\YZUTXWSYZWVZ_cĉYVVYcZdfZ
SŶXWgWYcZT̂ẐYhWVXŶYcZb_WesZT̂ZdfZSTâWŶZîTqWcWUhZîTTgZTgZcYeWqŶfj

klmn̄l�������l����l���l���l°����£������
p\YZi_̂XWYVZV\_eeZ_ĥYYZaiTUZîTXTSTeVZhTqŶUWUhZX\YZX̂_UVbWVVWTUZ_UcZaVYZTgZrUVX̂abYUXVZTgZyŶqWSYZT̂Z_UfZTX\ŶZ
WUgT̂b_XWTUZT̂ZcTSabYUX_XWTUZWUZcWhWX_eZgT̂bjZp\YZi_̂XWYVZ[WeeZaVYZ�r�Z̀TSabYUXZ«�±�²³�±��sŹaWecWUhZ
rUgT̂b_XWTUZµTcYeWUhZ_UcZ̀WhWX_eZ̀_X_Z«t\WdWXsZXTZYVX_deWV\ZX\YZîTXTSTeVZgT̂ZX\YZcYqYeTibYUXsZaVYsZX̂_UVbWVVWTUsZ
_UcZYtS\_UhYZTgZcWhWX_eZc_X_j
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STUVWTXYZ[\Z]̂T_]̀abcdeZa]Tfa\g[hTihgTd]\Tjg[Zd]kg
lmnopqrostuosvovrwxymzrosmuoywwosvoyo{sv|xsmostoyo}pxw~xm�oxmtsv�y|xsmo�s~rwo�x|�sp|oy�vrr�rm|o|so{vs|szswqo
�s�rvmxm�o|�ropqrostuoym~ovrwxymzrosmuo|�roxmtsv�y|xsmozsm|yxmr~oxmo|�ro�s~rwoym~o�x|�sp|o�y�xm�o|�sqro{vs|szswqoqr|o
tsv|�oxmol�lo�szp�rm|o����������uo�pxw~xm�o�mtsv�y|xsmo�s~rwxm�oym~o�x�x|ywo�y|yo���x}x|uoym~o|�rovr�pxqx|ro
l�lo�szp�rm|o����������uo�vs�rz|o�pxw~xm�o�mtsv�y|xsmo�s~rwxm�o�vs|szswo�sv�uoq�ywwo}roy|o|�ropqxm�osvo
vrwnxm�o{yv|n�qoqswrovxq�oym~o�x|�sp|owxy}xwx|no|so|�ros|�rvo{yv|noym~ox|qozsm|vyz|svqosvozsmqpw|ym|quo|�royp|�svqostuosvo
zsm|vx}p|svqo|suo|�ro}pxw~xm�oxmtsv�y|xsmo�s~rwuoym~oryz�osto|�rxvoy�rm|qoym~or�{wsnrrq�

�j�_���T�TTT�� �j
ST�VUT¡g]gbd[
ST�VUVUo¢�ro£�mrvoxqo|�ro{rvqsmosvorm|x|nox~rm|xtxr~oyqoqpz�oxmo|�rol�vrr�rm|oym~oxqovrtrvvr~o|so|�vsp��sp|o|�ro
¤sm|vyz|o�szp�rm|qoyqoxtoqxm�pwyvoxmomp�}rv�o¢�ro£�mrvoq�ywwo~rqx�my|roxmo�vx|xm�oyovr{vrqrm|y|x�ro��soq�ywwo�y�ro
r�{vrqqoyp|�svx|no|so}xm~o|�ro£�mrvo�x|�ovrq{rz|o|soywwo�y||rvqovr�pxvxm�o|�ro£�mrv�qoy{{vs�ywosvoyp|�svx¥y|xsm�o
��zr{|oyqos|�rv�xqro{vs�x~r~oxmo¦rz|xsmo§����uo|�rolvz�x|rz|o~srqoms|o�y�roqpz�oyp|�svx|n�o¢�ro|rv�ö£�mrv©o�rymqo
|�ro£�mrvosvo|�ro£�mrv�qoyp|�svx¥r~ovr{vrqrm|y|x�r�

ST�VUV�o¢�ro£�mrvoq�ywwotpvmxq�o|so|�ro¤sm|vyz|svuo�x|�xmotxt|rrmo~ynqoyt|rvovrzrx{|ostoyo�vx||rmovr�prq|uoxmtsv�y|xsmo
mrzrqqyvnoym~ovrwr�ym|otsvo|�ro¤sm|vyz|svo|sor�ywpy|ruo�x�roms|xzrostuosvormtsvzro�rz�ymxz�qowxrmovx��|q�o¦pz�o
xmtsv�y|xsmoq�ywwoxmzwp~royozsvvrz|oq|y|r�rm|osto|�rovrzsv~owr�ywo|x|wro|so|�ro{vs{rv|nosmo��xz�o|�ro�vs�rz|oxqowszy|r~uo
pqpywwnovrtrvvr~o|soyqo|�roqx|ruoym~o|�ro£�mrv�qoxm|rvrq|o|�rvrxm�

ST�V�T�ªZ\g]kgTàTe«gT�¬]gbhT®Z]d]kZd[T�bbd]̂gcg]eh
ST�V�VUo�vxsvo|sozs��rmzr�rm|osto|�rōsv�oym~op{smo�vx||rmovr�prq|o}no|�ro¤sm|vyz|svuo|�ro£�mrvoq�ywwotpvmxq�o|so
|�ro¤sm|vyz|svovryqsmy}wror�x~rmzro|�y|o|�ro£�mrvo�yqo�y~rotxmymzxywoyvvym�r�rm|qo|sotpwtxwwo|�ro£�mrv�qo
s}wx�y|xsmqopm~rvo|�ro¤sm|vyz|�o¢�ro¤sm|vyz|svoq�ywwo�y�romsos}wx�y|xsmo|sozs��rmzro|�rōsv�opm|xwo|�ro£�mrvo
{vs�x~rqoqpz�or�x~rmzr�o�tozs��rmzr�rm|osto|�rōsv�oxqo~rwynr~opm~rvo|�xqo¦rz|xsmo�����uo|�ro¤sm|vyz|o¢x�roq�ywwo
}ror�|rm~r~oy{{vs{vxy|rwn�

ST�V�V�o�swws�xm�ozs��rmzr�rm|osto|�rōsv�oym~op{smo�vx||rmovr�prq|o}no|�ro¤sm|vyz|svuo|�ro£�mrvoq�ywwotpvmxq�o
|so|�ro¤sm|vyz|svovryqsmy}wror�x~rmzro|�y|o|�ro£�mrvo�yqo�y~rotxmymzxywoyvvym�r�rm|qo|sotpwtxwwo|�ro£�mrv�qo
s}wx�y|xsmqopm~rvo|�ro¤sm|vyz|osmwnoxto°�±o|�ro£�mrvotyxwqo|so�y�ro{yn�rm|qo|so|�ro¤sm|vyz|svoyqo|�ro¤sm|vyz|o
�szp�rm|qovr�pxvr²o°�±o|�ro¤sm|vyz|svox~rm|xtxrqoxmo�vx|xm�oyovryqsmy}wrozsmzrvmovr�yv~xm�o|�ro£�mrv�qoy}xwx|no|so
�y�ro{yn�rm|o��rmo~pr²osvo°�±oyoz�ym�roxmo|�rōsv�o�y|rvxywwnoz�ym�rqo|�ro¤sm|vyz|o¦p��o�to|�ro£�mrvotyxwqo|so
{vs�x~roqpz�or�x~rmzruoyqovr�pxvr~uo�x|�xmotspv|rrmo~ynqosto|�ro¤sm|vyz|sv�qovr�prq|uo|�ro¤sm|vyz|svo�yno
x��r~xy|rwnoq|s{o|�rōsv�oym~uoxmo|�y|or�rm|uoq�ywwoms|xtno|�ro£�mrvo|�y|o|�rōsv�o�yqoq|s{{r~�o³s�r�rvuoxto|�ro
vr�prq|oxqo�y~ro}rzypqroyoz�ym�roxmo|�rōsv�o�y|rvxywwnoz�ym�rqo|�ro¤sm|vyz|o¦p�opm~rvo°�±oy}s�ruo|�ro¤sm|vyz|svo
�ynox��r~xy|rwnoq|s{osmwno|�y|o{sv|xsmosto|�rōsv�oyttrz|r~o}no|�roz�ym�ropm|xwovryqsmy}wror�x~rmzroxqo{vs�x~r~�o�to
|�rōsv�oxqoq|s{{r~opm~rvo|�xqo¦rz|xsmo�����uo|�ro¤sm|vyz|o¢x�roq�ywwo}ror�|rm~r~oy{{vs{vxy|rwnoym~o|�ro¤sm|vyz|o
¦p�oq�ywwo}roxmzvryqr~o}no|�roy�spm|osto|�ro¤sm|vyz|sv�qovryqsmy}wrozsq|qostoq�p|~s�muo~rwynoym~oq|yv|́p{uo{wpqo
xm|rvrq|oyqo{vs�x~r~oxmo|�ro¤sm|vyz|o�szp�rm|q�

ST�V�VµTlt|rvo|�ro£�mrvotpvmxq�rqor�x~rmzrostotxmymzxywoyvvym�r�rm|qopm~rvo|�xqo¦rz|xsmo���uo|�ro£�mrvoq�ywwoms|o
�y|rvxywwno�yvnoqpz�otxmymzxywoyvvym�r�rm|qo�x|�sp|o{vxsvoms|xzro|so|�ro¤sm|vyz|sv�

ST�V�V¶T̄�rvro|�ro£�mrvo�yqo~rqx�my|r~oxmtsv�y|xsmotpvmxq�r~opm~rvo|�xqo¦rz|xsmo���oyqözsmtx~rm|xywu©o|�ro
¤sm|vyz|svoq�ywwo�rr{o|�roxmtsv�y|xsmozsmtx~rm|xywoym~oq�ywwoms|o~xqzwsqrox|o|soymnos|�rvo{rvqsm�o³s�r�rvuo|�ro
¤sm|vyz|svo�yno~xqzwsqrözsmtx~rm|xyw©oxmtsv�y|xsmuoyt|rvoqr�rmo°·±o~ynq�oms|xzro|so|�ro£�mrvuo��rvro~xqzwsqpvroxqo
vr�pxvr~o}nowy�uoxmzwp~xm�oyoqp}{srmyosvos|�rvotsv�ostozs�{pwqsvnowr�ywo{vszrqqoxqqpr~o}noyozspv|osvo�s�rvm�rm|ywo
rm|x|nuosvo}nozspv|osvoyv}x|vy|sv°q±osv~rv�o¢�ro¤sm|vyz|svo�ynoywqso~xqzwsqrözsmtx~rm|xyw©oxmtsv�y|xsmo|sox|qo
r�{wsnrrquozsmqpw|ym|quoqpvr|xrquo¦p}zsm|vyz|svqoym~o|�rxvor�{wsnrrquo¦p}́qp}zsm|vyz|svquoym~os|�rvqo��somrr~o|so
�ms�o|�rozsm|rm|ostoqpz�oxmtsv�y|xsmoqswrwnoym~or�zwpqx�rwnotsvo|�ro�vs�rz|oym~o��soy�vrro|so�yxm|yxmo|�ro
zsmtx~rm|xywx|nostoqpz�oxmtsv�y|xsm�

ST�VµT_]̀abcdeZa]Td]\ŢgbªZkghTjg¹YZbg\TàTe«gT�¬]gb
ST�VµVUo��zr{|otsvo{rv�x|qoym~otrrqo|�y|oyvro|�rovrq{smqx}xwx|nosto|�ro¤sm|vyz|svopm~rvo|�ro¤sm|vyz|o�szp�rm|quo
xmzwp~xm�o|�sqrovr�pxvr~opm~rvo¦rz|xsmo��·��uo|�ro£�mrvoq�ywwoqrzpvroym~o{ynotsvomrzrqqyvnoy{{vs�ywquoryqr�rm|quo
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TUUVUUWVXYUZTX[Z\]T̂_VUẐV̀ab̂V[Zcd̂Z\dXUŶa\YbdXeZaUVZd̂Zd\\afTX\gZdcZfV̂WTXVXYZUŶa\YâVUZd̂Zcd̂ZfV̂WTXVXYZ
\]TX_VUZbXZVhbUYbX_ZcT\bibYbVUj

klmnonmZp]VZqrXV̂ZU]TiiẐVYTbXZTXZT̂\]bYV\YZiTrcaiigZib\VXUV[ZYdZf̂T\Yb\VZT̂\]bYV\YâVeZd̂ZTXZVXYbYgZiTrcaiigZf̂T\Yb\bX_Z
T̂\]bYV\YâVeZbXZY]VZsâbU[b\YbdXZr]V̂VZY]VZt̂dsV\YZbUZid\TYV[jZp]TYZfV̂UdXZd̂ZVXYbYgZbUZb[VXYbcbV[ZTUZY]VZû\]bYV\YZbXZY]VZ
u_̂VVWVXYZTX[ZbUẐVcV̂̂V[ZYdZY]̂da_]daYZY]VZvdXŶT\YZwd\aWVXYUZTUZbcZUbX_aiT̂ZbXZXaWxV̂j

klmnonoZycZY]VZVWfidgWVXYZdcZY]VZû\]bYV\YZYV̂WbXTYVUeZY]VZqrXV̂ZU]TiiZVWfidgZTZUa\\VUUd̂ZYdZr]dWZY]VZvdXŶT\Yd̂Z
]TUZXdẐVTUdXTxiVZdxsV\YbdXZTX[Zr]dUVZUYTYaUZaX[V̂ZY]VZvdXŶT\YZwd\aWVXYUZU]TiiZxVZY]TYZdcZY]VZû\]bYV\Yj

klmnonzZp]VZqrXV̂ZU]TiiZcâXbU]ZUâ{VgUZ[VU\̂bxbX_Zf]gUb\TiZ\]T̂T\YV̂bUYb\UeZiV_TiZibWbYTYbdXUZTX[ZaYbibYgZid\TYbdXUZcd̂Z
Y]VZUbYVZdcZY]VZt̂dsV\YeZTX[ZTZiV_TiZ[VU\̂bfYbdXZdcZY]VZUbYVjZp]VZvdXŶT\Yd̂ZU]TiiZxVZVXYbYiV[ZYdẐVigZdXZY]VZT\\âT\gZdcZ
bXcd̂WTYbdXZcâXbU]V[ZxgZY]VZqrXV̂ZxaYZU]TiiZVhV̂\bUVZf̂dfV̂Zf̂V\TaYbdXUẐViTYbX_ZYdZY]VZUTcVZfV̂cd̂WTX\VZdcZY]VZ
|d̂}j

klmnon~Zp]VZqrXV̂ZU]TiiZcâXbU]ZbXcd̂WTYbdXZd̂ZUV̂{b\VUẐV̀ab̂V[ZdcZY]VZqrXV̂ZxgZY]VZvdXŶT\YZwd\aWVXYUZrbY]Z
V̂TUdXTxiVZf̂dWfYXVUUjZp]VZqrXV̂ZU]TiiZTiUdZcâXbU]ZTXgZdY]V̂ZbXcd̂WTYbdXZd̂ZUV̂{b\VUZaX[V̂ZY]VZqrXV̂�UZ\dXŶdiZ
TX[ẐViV{TXYZYdZY]VZvdXŶT\Yd̂�UZfV̂cd̂WTX\VZdcZY]VZ|d̂}ZrbY]ẐVTUdXTxiVZf̂dWfYXVUUZTcYV̂ẐV\Vb{bX_ZY]VZ
vdXŶT\Yd̂�UZr̂bYYVXẐV̀aVUYZcd̂ZUa\]ZbXcd̂WTYbdXZd̂ZUV̂{b\VUj

klmnon�Z�XiVUUZdY]V̂rbUVZf̂d{b[V[ZbXZY]VZvdXŶT\YZwd\aWVXYUeZY]VZqrXV̂ZU]TiiZcâXbU]ZYdZY]VZvdXŶT\Yd̂ZdXVZ\dfgZdcZ
Y]VZvdXŶT\YZwd\aWVXYUZcd̂ZfâfdUVUZdcZWT}bX_ẐVf̂d[a\YbdXUZfâUaTXYZYdZ�V\YbdXZ�j�j�j

klmnzl�������l�����l��l����l���l����
ycZY]VZvdXŶT\Yd̂ZcTbiUZYdZ\d̂̂V\YZ|d̂}ZY]TYZbUZXdYZbXZT\\d̂[TX\VZrbY]ZY]VẐV̀ab̂VWVXYUZdcZY]VZvdXŶT\YZwd\aWVXYUZTUZ
V̂̀ab̂V[ZxgZ�V\YbdXZ��j�Zd̂ẐVfVTYV[igZcTbiUZYdZ\T̂̂gZdaYZ|d̂}ZbXZT\\d̂[TX\VZrbY]ZY]VZvdXŶT\YZwd\aWVXYUeZY]VZ
qrXV̂ZWTgZbUUaVZTZr̂bYYVXZd̂[V̂ZYdZY]VZvdXŶT\Yd̂ZYdZUYdfZY]VZ|d̂}eZd̂ZTXgZfd̂YbdXZY]V̂VdceZaXYbiZY]VZ\TaUVZcd̂ZUa\]Z
d̂[V̂Z]TUZxVVXZVibWbXTYV[�Z]drV{V̂eZY]VẐb_]YZdcZY]VZqrXV̂ZYdZUYdfZY]VZ|d̂}ZU]TiiZXdYZ_b{VẐbUVZYdZTZ[aYgZdXZY]VZfT̂YZ
dcZY]VZqrXV̂ZYdZVhV̂\bUVZY]bUẐb_]YZcd̂ZY]VZxVXVcbYZdcZY]VZvdXŶT\Yd̂Zd̂ZTXgZdY]V̂ZfV̂UdXZd̂ZVXYbYgeZVh\VfYZYdZY]VZVhYVXYZ
V̂̀ab̂V[ZxgZ�V\YbdXZ�j�j�j

klmn~l�������l�����l��l�����l���l���l����
ycZY]VZvdXŶT\Yd̂Z[VcTaiYUZd̂ZXV_iV\YUZYdZ\T̂̂gZdaYZY]VZ|d̂}ZbXZT\\d̂[TX\VZrbY]ZY]VZvdXŶT\YZwd\aWVXYUZTX[ZcTbiUZ
rbY]bXZTZYVX�[TgZfV̂bd[ZTcYV̂ẐV\VbfYZdcZXdYb\VZĉdWZY]VZqrXV̂ZYdZ\dWWVX\VZTX[Z\dXYbXaVZ\d̂̂V\YbdXZdcZUa\]Z[VcTaiYZ
d̂ZXV_iV\YZrbY]Z[bib_VX\VZTX[Zf̂dWfYXVUUeZY]VZqrXV̂ZWTgeZrbY]daYZf̂Vsa[b\VZYdZdY]V̂ẐVWV[bVUZY]VZqrXV̂ZWTgZ]T{VeZ
\d̂̂V\YZUa\]Z[VcTaiYZd̂ZXV_iV\YjZ�a\]ZT\YbdXZxgZY]VZqrXV̂ZTX[ZTWdaXYUZ\]T̂_V[ZYdZY]VZvdXŶT\Yd̂ZT̂VZxdY]ZUaxsV\YZYdZ
f̂bd̂ZTff̂d{TiZdcZY]VZû\]bYV\YZTX[ZY]VZû\]bYV\YZWTgeZfâUaTXYZYdZ�V\YbdXZ�j�j�eZrbY]]di[Zd̂ZXaiibcgZTZvV̂Ybcb\TYVZcd̂Z
tTgWVXYZbXZr]diVZd̂ZbXZfT̂YeZYdZY]VZVhYVXYẐVTUdXTxigZXV\VUUT̂gZYdẐVbWxâUVZY]VZqrXV̂Zcd̂ZY]VẐVTUdXTxiVZ\dUYZdcZ
\d̂̂V\YbX_ZUa\]Z[Vcb\bVX\bVUeZbX\ia[bX_ZqrXV̂�UZVhfVXUVUZTX[Z\dWfVXUTYbdXZcd̂ZY]VZû\]bYV\Y�UZT[[bYbdXTiZUV̂{b\VUZ
WT[VZXV\VUUT̂gZxgZUa\]Z[VcTaiYeZXV_iV\YeZd̂ZcTbiâVjZycZ\â̂VXYZTX[ZcaYâVZfTgWVXYUZT̂VZXdYZUaccb\bVXYZYdZ\d{V̂ZUa\]Z
TWdaXYUeZY]VZvdXŶT\Yd̂ZU]TiiZfTgZY]VZ[bccV̂VX\VZYdZY]VZqrXV̂jZycZY]VZvdXŶT\Yd̂Z[bUT_̂VVUZrbY]ZY]VZT\YbdXUZdcZY]VZ
qrXV̂Zd̂ZY]VZû\]bYV\YeZd̂ZY]VZTWdaXYUZ\iTbWV[ZTUZ\dUYUZYdZY]VZqrXV̂eZY]VZvdXŶT\Yd̂ZWTgZcbiVZTZviTbWZfâUaTXYZYdZ
ûYb\iVZ��j

 �¡¢�£¤lolll��¥¡� �¡��
klon¦l§�����̈
klon¦n¦Zp]VZvdXŶT\Yd̂ZbUZY]VZfV̂UdXZd̂ZVXYbYgZb[VXYbcbV[ZTUZUa\]ZbXZY]VZu_̂VVWVXYZTX[ZbUẐVcV̂̂V[ZYdZY]̂da_]daYZY]VZ
vdXŶT\YZwd\aWVXYUZTUZbcZUbX_aiT̂ZbXZXaWxV̂jZp]VZvdXŶT\Yd̂ZU]TiiZxVZiTrcaiigZib\VXUV[eZbcẐV̀ab̂V[ZbXZY]VZ
sâbU[b\YbdXZr]V̂VZY]VZt̂dsV\YZbUZid\TYV[jZp]VZvdXŶT\Yd̂ZU]TiiZ[VUb_XTYVZbXZr̂bYbX_ZTẐVf̂VUVXYTYb{VZr]dZU]TiiZ]T{VZ
Vhf̂VUUZTaY]d̂bYgZYdZxbX[ZY]VZvdXŶT\Yd̂ZrbY]ẐVUfV\YZYdZTiiZWTYYV̂UZaX[V̂ZY]bUZvdXŶT\YjZp]VZYV̂WZ©vdXŶT\Yd̂ªZWVTXUZ
Y]VZvdXŶT\Yd̂Zd̂ZY]VZvdXŶT\Yd̂�UZTaY]d̂b«V[ẐVf̂VUVXYTYb{Vj

klon¦nmZp]VZvdXŶT\Yd̂ZU]TiiZfV̂cd̂WZY]VZ|d̂}ZbXZT\\d̂[TX\VZrbY]ZY]VZvdXŶT\YZwd\aWVXYUj

klon¦noZp]VZvdXŶT\Yd̂ZU]TiiZXdYZxVẐVibV{V[ZdcZbYUZdxib_TYbdXUZYdZfV̂cd̂WZY]VZ|d̂}ZbXZT\\d̂[TX\VZrbY]ZY]VZvdXŶT\YZ
wd\aWVXYUZVbY]V̂ZxgZT\Yb{bYbVUZd̂Z[aYbVUZdcZY]VZû\]bYV\YZbXZY]VZû\]bYV\Y�UZT[WbXbUŶTYbdXZdcZY]VZvdXŶT\YeZd̂ZxgZYVUYUeZ
bXUfV\YbdXUZd̂ZTff̂d{TiUẐV̀ab̂V[Zd̂ZfV̂cd̂WV[ZxgZfV̂UdXUZd̂ZVXYbYbVUZdY]V̂ZY]TXZY]VZvdXŶT\Yd̂j
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TUVWXUYZ[\Z]Û_Ù̂ abcdebUf̂eghZabiUdajUk\ZljÙ̂ aj\b\̂aiUmnÙ̂ abcdeb̂c
TUVWXWopqrstuvwxypxzpv{sp|xyv}~tvp��pv{sp|xyv}~tvx}pw�p~p}s�}s�syv~vwxypv{~vpv{sp|xyv}~tvx}p{~�p�w�wvs�pv{sp�wvs�p
�stx�sp�sys}~���pz~�w�w~}p�wv{p�xt~�ptxy�wvwxy�puy�s}p�{wt{pv{sp�x}�pw�pvxp�sp�s}zx}�s��p~y�ptx}}s�~vs�p�s}�xy~�p
x��s}�~vwxy�p�wv{p}s�uw}s�syv�pxzpv{sp|xyv}~tvp�xtu�syv��

TUVWXWXp�st~u�spv{sp|xyv}~tvp�xtu�syv�p~}sptx���s�syv~}��pv{sp|xyv}~tvx}p�{~���p�szx}sp�v~}vwy�ps~t{p�x}vwxypxzpv{sp
�x}��pt~}szu���p�vu��p~y�ptx��~}spv{sp�~}wxu�p|xyv}~tvp�xtu�syv�p}s�~vw�spvxpv{~vp�x}vwxypxzpv{sp�x}��p~�p�s��p~�p
v{spwyzx}�~vwxypzu}yw�{s�p��pv{sp��ys}p�u}�u~yvpvxp�stvwxyp������p�{~��pv~�spzws��p�s~�u}s�syv�pxzp~y�psrw�vwy�p
txy�wvwxy�p}s�~vs�pvxpv{~vp�x}vwxypxzpv{sp�x}��p~y�p�{~��px��s}�sp~y�ptxy�wvwxy�p~vpv{sp�wvsp~zzstvwy�pwv�p�{s�sp
x��w�~vwxy�p~}spzx}pv{sp�u}�x�spxzpz~tw�wv~vwy�ptxx}�wy~vwxyp~y�ptxy�v}utvwxyp��pv{sp|xyv}~tvx}p~y�p~}spyxvpzx}pv{sp
�u}�x�spxzp�w�tx�s}wy�ps}}x}��px�w��wxy��px}pwytxy�w�vsytws�pwypv{sp|xyv}~tvp�xtu�syv��p{x�s�s}�pv{sp|xyv}~tvx}p
�{~��p�}x��v��p}s�x}vpvxpv{sp�}t{wvstvp~y�ps}}x}��pwytxy�w�vsytws�px}px�w��wxy�p�w�tx�s}s�p��px}p�~�sp�yx�ypvxpv{sp
|xyv}~tvx}p~�p~p}s�us�vpzx}pwyzx}�~vwxypwyp�ut{pzx}�p~�pv{sp�}t{wvstvp�~�p}s�uw}s�p�vpw�p}stx�yw�s�pv{~vpv{sp
|xyv}~tvx}��p}s�ws�pw�p�~�spwypv{sp|xyv}~tvx}��pt~�~twv�p~�p~ptxyv}~tvx}p~y�pyxvp~�p~p�wtsy�s�p�s�w�yp�}xzs��wxy~��p
uy�s��pxv{s}�w�sp��stwzwt~���p�}x�w�s�pwypv{sp|xyv}~tvp�xtu�syv��

TUVWXWVp�{sp|xyv}~tvx}pw�pyxvp}s�uw}s�pvxp~�ts}v~wypv{~vpv{sp|xyv}~tvp�xtu�syv�p~}spwyp~ttx}�~ytsp�wv{p~���wt~��sp
�~���p�v~vuvs��px}�wy~yts��ptx�s��p}u�s�p~y�p}s�u�~vwxy��px}p�~�zu�px}�s}�pxzp�u��wtp~uv{x}wvws��p�uvpv{sp|xyv}~tvx}p
�{~��p�}x��v��p}s�x}vpvxpv{sp�}t{wvstvp~y�pyxytxyzx}�wv�p�w�tx�s}s�p��px}p�~�sp�yx�ypvxpv{sp|xyv}~tvx}p~�p~p
}s�us�vpzx}pwyzx}�~vwxypwyp�ut{pzx}�p~�pv{sp�}t{wvstvp�~�p}s�uw}s�

TUVWXW�p�zpv{sp|xyv}~tvx}p�s�ws�s�pv{~vp~��wvwxy~�ptx�vpx}pvw�spw�pwy�x��s�p�st~u�spxzpt�~}wzwt~vwxy�px}pwy�v}utvwxy�pv{sp
�}t{wvstvpw��us�pwyp}s��xy�spvxpv{sp|xyv}~tvx}��pyxvwts�px}p}s�us�v�pzx}pwyzx}�~vwxyp�u}�u~yvpvxp�stvwxy�p�����px}p
������pv{sp|xyv}~tvx}p�{~��p�u��wvp|�~w��p~�p�}x�w�s�pwyp�}vwt�sp���p�zpv{sp|xyv}~tvx}pz~w��pvxp�s}zx}�pv{spx��w�~vwxy�p
xzp�stvwxy�p�����px}p������pv{sp|xyv}~tvx}p�{~��p�~�p�ut{ptx�v�p~y�p�~�~�s�pvxpv{sp��ys}�p�u��stvpvxp�stvwxyp�������p
~�p�xu��p{~�sp�ssyp~�xw�s�pwzpv{sp|xyv}~tvx}p{~�p�s}zx}�s�p�ut{px��w�~vwxy��p�zpv{sp|xyv}~tvx}p�s}zx}��pv{x�sp
x��w�~vwxy��pv{sp|xyv}~tvx}p�{~��pyxvp�sp�w~��spvxpv{sp��ys}px}p�}t{wvstvpzx}p�~�~�s�p}s�u�vwy�pz}x�ps}}x}��p
wytxy�w�vsytws�px}px�w��wxy�pwypv{sp|xyv}~tvp�xtu�syv��pzx}p�wzzs}syts�p�sv�ssypzws��p�s~�u}s�syv�px}ptxy�wvwxy�p
~y�pv{sp|xyv}~tvp�xtu�syv��px}pzx}pyxytxyzx}�wvws�pxzpv{sp|xyv}~tvp�xtu�syv�pvxp~���wt~��sp�~���p�v~vuvs��p
x}�wy~yts��ptx�s��p}u�s�p~y�p}s�u�~vwxy��p~y�p�~�zu�px}�s}�pxzp�u��wtp~uv{x}wvws��

TUVWVU g¡Zc[\i\̂aUdajÙ̂ aibcgeb\̂aU¢ĉeZjgcZi
TUVWVWop�{sp|xyv}~tvx}p�{~��p�u�s}�w�sp~y�p�w}stvpv{sp�x}��pu�wy�pv{sp|xyv}~tvx}��p�s�vp��w��p~y�p~vvsyvwxy�p�{sp
|xyv}~tvx}p�{~��p�sp�x�s��p}s��xy�w��spzx}�p~y�p{~�sptxyv}x�px�s}�ptxy�v}utvwxyp�s~y��p�sv{x���pvst{yw�us��p
�s�usyts��p~y�p�}xts�u}s��p~y�pzx}ptxx}�wy~vwy�p~��p�x}vwxy�pxzpv{sp�x}�puy�s}pv{sp|xyv}~tv�p�zpv{sp|xyv}~tvp
�xtu�syv�p�w�sp��stwzwtpwy�v}utvwxy�ptxyts}ywy�ptxy�v}utvwxyp�s~y��p�sv{x���pvst{yw�us��p�s�usyts��px}p
�}xts�u}s��pv{sp|xyv}~tvx}p�{~��ps�~�u~vspv{sp�x��wvsp�~zsv�pv{s}sxzp~y�p�{~��p�sp�x�s��p}s��xy�w��spzx}pv{sp�x��wvsp
�~zsv�pxzp�ut{p�s~y��p�sv{x���pvst{yw�us��p�s�usyts��px}p�}xts�u}s��p�zpv{sp|xyv}~tvx}p�svs}�wys�pv{~vp�ut{p�s~y��p
�sv{x���pvst{yw�us��p�s�usyts�px}p�}xts�u}s�p�~�pyxvp�sp�~zs�pv{sp|xyv}~tvx}p�{~��p�w�spvw�s��pyxvwtspvxpv{sp��ys}p
~y�p�}t{wvstv�p~y�p�{~��p�}x�x�sp~�vs}y~vw�sp�s~y��p�sv{x���pvst{yw�us��p�s�usyts��px}p�}xts�u}s��p�{sp�}t{wvstvp
�{~��ps�~�u~vspv{sp�}x�x�s�p~�vs}y~vw�sp�x�s��pzx}ptxyzx}�~ytsp�wv{pv{sp�s�w�ypwyvsyvpzx}pv{sptx���svs�ptxy�v}utvwxy�p
£y�s��pv{sp�}t{wvstvpx��stv�pvxpv{sp|xyv}~tvx}��p�}x�x�s�p~�vs}y~vw�s�pv{sp|xyv}~tvx}p�{~��p�s}zx}�pv{sp�x}�pu�wy�p
wv�p~�vs}y~vw�sp�s~y��p�sv{x���pvst{yw�us��p�s�usyts��px}p�}xts�u}s��p

TUVWVWXp�{sp|xyv}~tvx}p�{~��p�sp}s��xy�w��spvxpv{sp��ys}pzx}p~tv�p~y�px�w��wxy�pxzpv{sp|xyv}~tvx}��ps���x�ss��p
�u�txyv}~tvx}�p~y�pv{sw}p~�syv�p~y�ps���x�ss��p~y�pxv{s}p�s}�xy�px}psyvwvws�p�s}zx}�wy�p�x}vwxy�pxzpv{sp�x}�pzx}�px}p
xyp�s{~�zpxz�pv{sp|xyv}~tvx}px}p~y�pxzpwv�p�u�txyv}~tvx}��

TUVWVWVp�{sp|xyv}~tvx}p�{~��p�sp}s��xy�w��spzx}pwy��stvwxypxzp�x}vwxy�pxzp�x}�p~�}s~��p�s}zx}�s�pvxp�svs}�wyspv{~vp
�ut{p�x}vwxy�p~}spwyp�}x�s}ptxy�wvwxypvxp}stsw�sp�u��s�usyvp�x}��

TUVW�U¤dm̂cUdajU¥dbZc\dli
TUVW�Wop£y�s��pxv{s}�w�sp�}x�w�s�pwypv{sp|xyv}~tvp�xtu�syv��pv{sp|xyv}~tvx}p�{~��p�}x�w�sp~y�p�~�pzx}p�~�x}�p
�~vs}w~���ps�uw��syv�pvxx���ptxy�v}utvwxyps�uw��syvp~y�p�~t{wys}��p�~vs}�p{s~v�puvw�wvws��pv}~y��x}v~vwxy�p~y�pxv{s}p
z~tw�wvws�p~y�p�s}�wts�pysts��~}�pzx}p�}x�s}psrstuvwxyp~y�ptx���svwxypxzpv{sp�x}��p�{sv{s}pvs��x}~}�px}p�s}�~ysyvp
~y�p�{sv{s}px}pyxvpwytx}�x}~vs�px}pvxp�spwytx}�x}~vs�pwypv{sp�x}��
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TUVWXWYZ[\]̂_̀ZabZ̀ĉZ]dêZfgZhabfiZ]cdbĵeZabZ̀ĉZkfilZd__ifm̂nZopZ̀ĉZqi]cà̂]̀ZabZd]]findb]̂ZràcZŝ]̀afbZtuvwuxZ
fiZfin̂înZopZ̀ĉZqi]cà̂]̀ZabZd]]findb]̂ZràcZŝ]̀afbZyuz{Z̀ĉZ|fb̀id]̀fiZhdpZhdl̂Ze}oèà}̀afbeZfb~pZràcZ̀ĉZ
]fbêb̀ZfgZ̀ĉZ�rb̂i{Zdg̀̂iẐmd~}d̀afbZopZ̀ĉZqi]cà̂]̀ZdbnZabZd]]findb]̂ZràcZdZ|cdbĵZ�in̂iZfiZ|fbèi}]̀afbZ
|cdbĵZ�aî]̀am̂u

TUVWXWVZ�ĉZ|fb̀id]̀fiZecd~~Ẑbgfi]̂Zèia]̀Znae]a_~ab̂ZdbnZjffnZfin̂iZdhfbjZ̀ĉZ|fb̀id]̀fi�eẐh_~fp̂ êZdbnZf̀ĉiZ
_̂iefbeZ]diipabjZf}̀Z̀ĉZkfiluZ�ĉZ|fb̀id]̀fiZecd~~Zbf̀Z_̂ihàẐh_~fpĥ b̀ZfgZ}bgàZ_̂iefbeZfiZ_̂iefbeZbf̀Z_if_̂i~pZ
ela~~̂nZabZ̀deleZdeeajb̂nZ̀fZ̀ĉhu

TUVW�U��������
TUVW�W�Z�ĉZ|fb̀id]̀fiZrdiidb̀eZ̀fZ̀ĉZ�rb̂iZdbnZqi]cà̂]̀Z̀cd̀Zhd̀̂iad~eZdbnẐ�}a_ĥ b̀Zg}ibaeĉnZ}bn̂iZ̀ĉZ
|fb̀id]̀Zra~~ZôZfgZjffnZ�}d~àpZdbnZb̂rZ}b~̂eeZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀eZî�}aîZfiZ_̂ihàZf̀ĉiraêuZ�ĉZ
|fb̀id]̀fiZg}ìĉiZrdiidb̀eZ̀cd̀Z̀ĉZkfilZra~~Z]fbgfihZ̀fZ̀ĉZî�}aîĥ b̀eZfgZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀eZdbnZra~~ZôZ
gî̂ZgifhZn̂ĝ]̀e{Ẑ\]̂_̀ZgfiZ̀cfêZabĉîb̀ZabZ̀ĉZ�}d~àpZfgZ̀ĉZkfilZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀eZî�}aîZfiZ_̂ihàuZ
kfil{Zhd̀̂iad~e{ZfiẐ�}a_ĥ b̀Zbf̀Z]fbgfihabjZ̀fZ̀ĉêZî�}aîĥ b̀eZhdpZôZ]fbean̂înZn̂ĝ]̀am̂uZ�ĉZ|fb̀id]̀fi�eZ
rdiidb̀pẐ\]~}n̂eZîĥnpZgfiZndhdĵZfiZn̂ĝ]̀Z]d}ênZopZdo}ê{Zd~̀̂id̀afbeZ̀fZ̀ĉZkfilZbf̀Ẑ\̂]}̀̂nZopZ̀ĉZ
|fb̀id]̀fi{Zah_if_̂iZfiZabe}gga]âb̀Zhdab̀̂bdb]̂{Zah_if_̂iZf_̂id̀afb{ZfiZbfihd~Zr̂diZdbnZ̀̂diZdbnZbfihd~Z}edĵuZ�gZ
î�}aînZopZ̀ĉZqi]cà̂]̀{Z̀ĉZ|fb̀id]̀fiZecd~~Zg}ibaecZed̀aegd]̀fipẐman̂b]̂ZdeZ̀fZ̀ĉZlabnZdbnZ�}d~àpZfgZhd̀̂iad~eZ
dbnẐ�}a_ĥ b̀u

TUVW�WYZq~~Zhd̀̂iad~{Ẑ�}a_ĥ b̀{ZfiZf̀ĉiZe_̂]ad~Zrdiidb̀âeZî�}aînZopZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀eZecd~~ZôZaee}̂nZabZ̀ĉZ
bdĥZfgZ̀ĉZ�rb̂i{ZfiZecd~~ZôZ̀idbeĝido~̂Z̀fZ̀ĉZ�rb̂i{ZdbnZecd~~Z]fhĥb]̂ZabZd]]findb]̂ZràcZŝ]̀afbZ�uxuzu

TUVW�U�����
�ĉZ|fb̀id]̀fiZecd~~Z_dpZed~̂e{Z]fbe}ĥi{Z}êZdbnZeaha~diZ̀d\̂eZgfiZ̀ĉZkfilZ_ifman̂nZopZ̀ĉZ|fb̀id]̀fiZ̀cd̀ZdîZ
~̂jd~~pẐbd]̀̂nZrĉbZoaneZdîZî]̂am̂nZfiZb̂jf̀ad̀afbeZ]fb]~}n̂n{Zrĉ c̀̂iZfiZbf̀Zp̂ Z̀̂gĝ]̀am̂ZfiZĥ î~pZe]ĉn}~̂nZ
f̀ZjfZab̀fẐgĝ]̀u

TUVW�U��������U�����U�������U���U����������U ��¡U¢� �
TUVW�W�Z£b~̂eeZf̀ĉiraêZ_ifman̂nZabZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀e{Z̀ĉZ|fb̀id]̀fiZecd~~Zê]}îZdbnZ_dpZgfiZ̀ĉZo}a~nabjZ
_̂ihàZdeZr̂~~ZdeZgfiZf̀ĉiZ_̂ihàe{Zĝ̂e{Z~a]̂bêe{ZdbnZabe_̂]̀afbeZopZjfm̂ibĥ b̀Zdĵb]âeZb̂]̂eedipZgfiZ_if_̂iZ
\̂̂]}̀afbZdbnZ]fh_~̂̀afbZfgZ̀ĉZkfilZ̀cd̀ZdîZ]}èfhdia~pZê]}înZdg̀̂iẐ\̂]}̀afbZfgZ̀ĉZ|fb̀id]̀ZdbnZ~̂jd~~pZ
î�}aînZd̀Z̀ĉZ̀aĥZoaneZdîZî]̂am̂nZfiZb̂jf̀ad̀afbeZ]fb]~}n̂nu

TUVW�WYZ�ĉZ|fb̀id]̀fiZecd~~Z]fh_~pZràcZdbnZjam̂Zbf̀a]̂eZî�}aînZopZd__~a]do~̂Z~dre{Zèd̀}̀̂ e{Zfinabdb]̂e{Z]fn̂e{Z
i}~̂eZdbnZîj}~d̀afbe{ZdbnZ~drg}~Zfin̂ieZfgZ_}o~a]Zd}̀cfiàâeZd__~a]do~̂Z̀fZ_̂igfihdb]̂ZfgZ̀ĉZkfilu

TUVW�WVZ�gZ̀ĉZ|fb̀id]̀fiZ_̂igfiheZkfilZlbfrabjZàZ̀fZôZ]fb̀idipZ̀fZd__~a]do~̂Z~dre{Zèd̀}̀̂ e{Zfinabdb]̂e{Z]fn̂e{Z
i}~̂eZdbnZîj}~d̀afbe{ZfiZ~drg}~Zfin̂ieZfgZ_}o~a]Zd}̀cfiàâe{Z̀ĉZ|fb̀id]̀fiZecd~~Zdee}ĥZd__if_iad̀̂Zîe_fbeaoa~àpZ
gfiZe}]cZkfilZdbnZecd~~ZôdiZ̀ĉZ]fèeZd̀̀iao}̀do~̂Z̀fZ]fiî]̀afbu

TUVW�WXU���������U��U¤�¥�� �U����������
�gZ̀ĉZ|fb̀id]̀fiẐb]f}b̀̂ieZ]fbnàafbeZd̀Z̀ĉZeà̂Z̀cd̀ZdîZ¦v§Ze}oe}igd]̂ZfiZf̀ĉiraêZ]fb]̂d~̂nZ_cpea]d~Z]fbnàafbeZ
c̀d̀ZnagĝiZhd̀̂iad~~pZgifhZ̀cfêZabna]d̀̂nZabZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀eZfiZ¦w§Z}blbfrbZ_cpea]d~Z]fbnàafbeZfgZdbZ
}b}e}d~Zbd̀}îZ̀cd̀ZnagĝiZhd̀̂iad~~pZgifhZ̀cfêZfinabdia~pZgf}bnZ̀fẐ\aèZdbnZĵb̂id~~pZî]fjbä̂nZdeZabĉîb̀ZabZ
]fbèi}]̀afbZd]̀amàâeZfgZ̀ĉZ]cdid]̀̂iZ_ifman̂nZgfiZabZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀e{Z̀ĉZ|fb̀id]̀fiZecd~~Z_ifh_̀~pZ
_ifman̂Zbf̀a]̂Z̀fZ̀ĉZ�rb̂iZdbnZ̀ĉZqi]cà̂]̀ZôgfîZ]fbnàafbeZdîZnaè}iônZdbnZabZbfẐm̂b̀Z~d̀̂iZ̀cdbZvzZndpeZ
dg̀̂iZgaièZfoêimdb]̂ZfgZ̀ĉZ]fbnàafbeuZ�ĉZqi]cà̂]̀Zra~~Z_ifh_̀~pZabm̂èajd̀̂Ze}]cZ]fbnàafbeZdbn{ZagZ̀ĉZqi]cà̂]̀Z
n̂`̂ihab̂eZ̀cd̀Z̀ĉpZnagĝiZhd̀̂iad~~pZdbnZ]d}êZdbZab]îdêZfiZn̂]îdêZabZ̀ĉZ|fb̀id]̀fi�eZ]fèZfg{ZfiZ̀aĥZî�}aînZ
gfi{Z_̂igfihdb]̂ZfgZdbpZ_dìZfgZ̀ĉZkfil{Zra~~Zî]fhĥbnZ̀cd̀ZdbẐ�}àdo~̂Zdn©}èĥ b̀ZôZhdn̂ZabZ̀ĉZ|fb̀id]̀Zs}hZ
fiZ|fb̀id]̀Z�aĥ{ZfiZof̀cuZ�gZ̀ĉZqi]cà̂]̀Zn̂`̂ihab̂eZ̀cd̀Z̀ĉZ]fbnàafbeZd̀Z̀ĉZeà̂ZdîZbf̀Zhd̀̂iad~~pZnagĝîb̀ZgifhZ
c̀fêZabna]d̀̂nZabZ̀ĉZ|fb̀id]̀Z�f]}ĥ b̀eZdbnZ̀cd̀ZbfZ]cdbĵZabZ̀ĉZ̀̂iheZfgZ̀ĉZ|fb̀id]̀ZaeZ©}èagân{Z̀ĉZqi]cà̂]̀Z
ecd~~Z_ifh_̀~pZbf̀agpZ̀ĉZ�rb̂iZdbnZ|fb̀id]̀fi{Zèd̀abjZ̀ĉZîdefbeuZ�gẐàĉiZ_dìpZnae_}̀̂eZ̀ĉZqi]cà̂]̀�eZ
n̂`̂ihabd̀afbZfiZî]fhĥbnd̀afb{Z̀cd̀Z_dìpZhdpZe}ohàZdZ|~dahZdeZ_ifman̂nZabZqìa]~̂Zvªu
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TUVWXWYZ[\]Ẑ_Z̀abZcdefgbZd\Z̀abZhdfi]Z̀abZjd_̀fkc̀dfZb_cde_̀bfgZaelk_Zfblk̂_gZdfZfbcdm_̂nbgZ̀abZbôg̀b_cbZd\Zpef̂kqZ
lkfibfg]Zkfcakbdqdm̂ckqZĝ̀bgZdfZrb̀qk_sgZ_d̀Ẑ_ŝck̀bsẐ_Z̀abZjd_̀fkc̀Ztdcelb_̀g]Z̀abZjd_̀fkc̀dfZgakqqẐllbŝk̀bquZ
gegvb_sZk_uZdvbfk̀̂d_gZ̀ak̀ZrdeqsZk\\bc̀Z̀ablZk_sZgakqqZ_d̀̂\uZ̀abZwr_bfZk_sZxfcầbc̀yZzvd_Zfbcb̂v̀Zd\ZgecaZ
_d̀̂cb]Z̀abZwr_bfZgakqqZvfdlv̀quZ̀kibZk_uZkc̀̂d_Z_bcbggkfuZ̀dZdp̀k̂_Zmd{bf_lb_̀kqZkèadf̂nk̀̂d_Zfb|êfbsZ̀dZfbgelbZ
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[̀è]XWZW_id̀W_aZ[d̂èVVX][lZh\_[_Z[\X]]Ẑ_Z̀UZ_]_YVWTÙYZgTWeZTWZsXs_WZYTsb�ZXjX̀]X̂]_ZVTZV\_ZxWY\̀V_YVZXUaZwkU_W�Z
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V\_ZtTWul

mnopq�p�Z�WTadYVZ�XVXZXW_Z̀]]d[VWXV̀TU[�Z[VXUaXWaZ[Y\_ad]_[�Zs_WgTWeXUY_ZY\XWV[�Z̀U[VWdYV̀TU[�ẐWTY\dW_[�ZàXvWXe[�Z
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mnopq�p�Zc\TsZ�WXk̀Uv[�Z�WTadYVZ�XVX�ZcXes]_[�ZXUaZ[̀è]XWZ[d̂èVVX][ZXW_ZUTVZSTUVWXYVZ�TYde_UV[lZh\_̀WZsdWsT[_Z
[̀ZVTZa_eTU[VWXV_Z\TkZV\_ZSTUVWXYVTWZsWTsT[_[ZVTZYTUgTWeZVTZV\_Z̀UgTWeXV̀TUZv̀j_UZXUaZV\_Za_[̀vUZYTUY_sVZ_fsW_[[_aZ
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�WTadYVZ�XVX�ZcXes]_[�ZTWZ[̀è]XWZ[d̂èVVX][�ẐbZV\_ZxWY\̀V_YV¤[ZXssWTjX]ZV\_W_Tgl
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TUVWXYWZ[\]̂[_̀abcdeb̀c[f]dgg[hiĉeb[fĵeikie[dbb̂abìal[ia[mcibian[̀c[̀a[ĉfopqibb̂h[r]̀j[scdmianfl[tc̀hoeb[sdbdl[
rdqjĝfl[̀c[fiqigdc[fopqibbdgfl[b̀[ĉuifìaf[̀b]̂c[b]da[b]̀f̂[ĉvôfb̂h[pw[b]̂[xce]ib̂eb[̀a[jĉuìof[fopqibbdgfy[za[b]̂[
dpf̂aê[̀k[foe][àbiêl[b]̂[xce]ib̂eb{f[djjc̀udg[̀k[d[ĉfopqiffìa[f]dgg[àb[djjgw[b̀[foe][ĉuifìafy

TUVWXYWX|[\]̂[_̀abcdeb̀c[f]dgg[àb[p̂[ĉvoiĉh[b̀[jc̀uiĥ[jc̀k̂ffìadg[f̂cuiêf[b]db[èafbibob̂[b]̂[jcdebiê[̀k[
dce]ib̂eboĉ[̀c[̂aniâ ĉian[oaĝff[foe][f̂cuiêf[dĉ[fĵeikiedggw[ĉvoiĉh[pw[b]̂[_̀abcdeb[s̀eoq̂abf[k̀c[d[j̀cbìa[̀k[
b]̂[} c̀~[̀c[oaĝff[b]̂[_̀abcdeb̀c[â ĥf[b̀[jc̀uiĥ[foe][f̂cuiêf[ia[̀cĥc[b̀[edccw[̀ob[b]̂[_̀abcdeb̀c{f[
ĉfj̀afipigibîf[k̀c[èafbcoebìa[q̂dafl[q̂b]̀hfl[b̂e]aivôfl[f̂vôaêfl[dah[jc̀êhoĉfy[\]̂[_̀abcdeb̀c[f]dgg[àb[p̂[
ĉvoiĉh[b̀[jc̀uiĥ[jc̀k̂ffìadg[f̂cuiêf[ia[uìgdbìa[̀k[djjgiedpĝ[gdmy

TUVWXYWX|WX[zk[jc̀k̂ffìadg[ĥfina[f̂cuiêf[̀c[êcbikiedbìaf[pw[d[ĥfina[jc̀k̂ffìadg[ĉgdb̂h[b̀[fwfb̂qfl[qdb̂cidgfl[̀c[
v̂oijq̂ab[dĉ[fĵeikiedggw[ĉvoiĉh[̀k[b]̂[_̀abcdeb̀c[pw[b]̂[_̀abcdeb[s̀eoq̂abfl[b]̂[�mâc[dah[b]̂[xce]ib̂eb[migg[
fĵeikw[dgg[ĵck̀cqdaê[dah[ĥfina[ecib̂cid[b]db[foe][f̂cuiêf[qofb[fdbifkwy[\]̂[_̀abcdeb̀c[f]dgg[p̂[̂abibĝh[b̀[ĉgw[
oj̀a[b]̂[dĥvodew[dah[deeocdew[̀k[b]̂[ĵck̀cqdaê[dah[ĥfina[ecib̂cid[jc̀uiĥh[ia[b]̂[_̀abcdeb[s̀eoq̂abfy[\]̂[
_̀abcdeb̀c[f]dgg[edof̂[foe][f̂cuiêf[̀c[êcbikiedbìaf[b̀[p̂[jc̀uiĥh[pw[da[djjc̀jcidb̂gw[giêaf̂h[ĥfina[
jc̀k̂ffìadgl[m]̀f̂[finadboĉ[dah[f̂dg[f]dgg[djĵdc[̀a[dgg[hcdmianfl[edgeogdbìafl[fĵeikiedbìafl[êcbikiedbìafl[r]̀j[
scdmianfl[dah[̀b]̂c[fopqibbdgf[jĉjdĉh[pw[foe][jc̀k̂ffìadgy[r]̀j[scdmianfl[dah[̀b]̂c[fopqibbdgf[ĉgdb̂h[b̀[b]̂[
} c̀~l[ĥfinâh[̀c[êcbikîh[pw[foe][jc̀k̂ffìadgl[ik[jĉjdĉh[pw[̀b]̂cfl[f]dgg[p̂dc[foe][jc̀k̂ffìadg{f[mcibb̂a[
djjc̀udg[m]̂a[fopqibb̂h[b̀[b]̂[xce]ib̂eby[\]̂[�mâc[dah[b]̂[xce]ib̂eb[f]dgg[p̂[̂abibĝh[b̀[ĉgw[oj̀a[b]̂[dĥvodew[
dah[deeocdew[̀k[b]̂[f̂cuiêfl[êcbikiedbìafl[dah[djjc̀udgf[ĵck̀cq̂h[̀c[jc̀uiĥh[pw[foe][ĥfina[jc̀k̂ffìadgfl[
jc̀uiĥh[b]̂[�mâc[dah[xce]ib̂eb[]dû[fĵeikîh[b̀[b]̂[_̀abcdeb̀c[b]̂[ĵck̀cqdaê[dah[ĥfina[ecib̂cid[b]db[foe][
f̂cuiêf[qofb[fdbifkwy[tocfodab[b̀[b]if[r̂ebìa[�y��y��l[b]̂[xce]ib̂eb[migg[ĉuîm[dah[djjc̀û[̀c[bd~̂[̀b]̂c[
djjc̀jcidb̂[debìa[̀a[fopqibbdgf[̀agw[k̀c[b]̂[giqib̂h[jocj̀f̂[̀k[e]̂e~ian[k̀c[èak̀cqdaê[mib][iak̀cqdbìa[niûa[
dah[b]̂[ĥfina[èaêjb[̂�jĉff̂h[ia[b]̂[_̀abcdeb[s̀eoq̂abfy

TUVWXYWX|WY[zk[b]̂[_̀abcdeb[s̀eoq̂abf[ĉvoiĉ[b]̂[_̀abcdeb̀c{f[ĥfina[jc̀k̂ffìadg[b̀[êcbikw[b]db[b]̂[} c̀~[]df[p̂ â[
ĵck̀cq̂h[ia[deèchdaê[mib][b]̂[ĥfina[ecib̂cidl[b]̂[_̀abcdeb̀c[f]dgg[kocaif][foe][êcbikiedbìaf[b̀[b]̂[xce]ib̂eb[db[
b]̂[biq̂[dah[ia[b]̂[k̀cq[fĵeikîh[pw[b]̂[xce]ib̂eby

TUVWXVU���U��U����
\]̂[_̀abcdeb̀c[f]dgg[èakiâ[̀ĵcdbìaf[db[b]̂[fib̂[b̀[dĉdf[ĵcqibb̂h[pw[djjgiedpĝ[gdmfl[fbdbob̂fl[̀chiadaêfl[èĥfl[
coĝf[dah[ĉnogdbìafl[gdmkog[̀cĥcf[̀k[jopgie[dob]̀cibîfl[dah[b]̂[_̀abcdeb[s̀eoq̂abf[dah[f]dgg[àb[oaĉdf̀adpgw[
âeoqp̂c[b]̂[fib̂[mib][qdb̂cidgf[̀c[̂voijq̂aby

TUVWX�U�������U���U��������
TUVWX�WX[\]̂[_̀abcdeb̀c[f]dgg[p̂[ĉfj̀afipĝ[k̀c[eobbianl[kibbianl[̀c[jdbe]ian[ĉvoiĉh[b̀[èqjĝb̂[b]̂[} c̀~[̀c[b̀[
qd~̂[ibf[jdcbf[kib[b̀n̂b]̂c[jc̀ĵcgwy[xgg[dĉdf[ĉvoician[eobbianl[kibbianl[̀c[jdbe]ian[f]dgg[p̂[ĉfb̀ĉh[b̀[b]̂[èahibìa[
�̂ifbian[jcìc[b̀[b]̂[eobbianl[kibbianl[̀c[jdbe]ianl[oaĝff[̀b]̂cmif̂[ĉvoiĉh[pw[b]̂[_̀abcdeb[s̀eoq̂abfy

TUVWX�WY[\]̂[_̀abcdeb̀c[f]dgg[àb[hdqdn̂[̀c[̂ahdan̂c[d[j̀cbìa[̀k[b]̂[} c̀~[̀c[koggw[̀c[jdcbidggw[èqjĝb̂h[
èafbcoebìa[̀k[b]̂[�mâc[̀c[r̂jdcdb̂[_̀abcdeb̀cf[pw[eobbianl[jdbe]ianl[̀c[̀b]̂cmif̂[dgb̂cian[foe][èafbcoebìal[̀c[
pw[̂�edudbìay[\]̂[_̀abcdeb̀c[f]dgg[àb[eob[̀c[̀b]̂cmif̂[dgb̂c[èafbcoebìa[pw[b]̂[�mâc[̀c[d[r̂jdcdb̂[_̀abcdeb̀c[
�̂êjb[mib][mcibb̂a[èaf̂ab[̀k[b]̂[�mâc[dah[̀k[b]̂[r̂jdcdb̂[_̀abcdeb̀cy[_̀af̂ab[f]dgg[àb[p̂[oaĉdf̀adpgw[
mib]]̂ghy[\]̂[_̀abcdeb̀c[f]dgg[àb[oaĉdf̀adpgw[mib]]̀ghl[kc̀q[b]̂[�mâc[̀c[d[r̂jdcdb̂[_̀abcdeb̀cl[ibf[èaf̂ab[b̀[
eobbian[̀c[̀b]̂cmif̂[dgb̂cian[b]̂[} c̀~y

TUVWX�U��������U��
TUVWX�WX[\]̂[_̀abcdeb̀c[f]dgg[~̂ ĵ[b]̂[jĉqif̂f[dah[focc̀oahian[dĉd[kĉ̂[kc̀q[deeoqogdbìa[̀k[mdfb̂[qdb̂cidgf[dah[
coppif][edof̂h[pw[̀ĵcdbìaf[oaĥc[b]̂[_̀abcdeby[xb[èqjĝbìa[̀k[b]̂[} c̀~l[b]̂[_̀abcdeb̀c[f]dgg[ĉq̀ û[mdfb̂[
qdb̂cidgfl[coppif]l[b]̂[_̀abcdeb̀c{f[b̀̀ gfl[èafbcoebìa[̂voijq̂abl[qde]iâcwl[dah[focjgof[qdb̂cidgf[kc̀q[dah[dp̀ob[
b]̂[tc̀�̂eby

TUVWX�WY[zk[b]̂[_̀abcdeb̀c[kdigf[b̀[eĝda[oj[df[jc̀uiĥh[ia[b]̂[_̀abcdeb[s̀eoq̂abfl[b]̂[�mâc[qdw[h̀[f̀[dah[b]̂[
�mâc[f]dgg[p̂[̂abibĝh[b̀[ĉiqpocf̂q̂ab[kc̀q[b]̂[_̀abcdeb̀cy
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TUVWXYUZ[[\]]Û_Ù_ab
cdefghijklmjhkfndloofpkhqrsefjdeftuiekflisfvkmdrjemjfurjdflmmennfjhfjdefwhkxfrifpkeplkljrhiflisfpkhykennfudekeqekf
ohmljesz

TUVWX{U|_}~�̂�\]�U�~̂\�̂]U~��U�_�}a���̂]
cdefghijklmjhkfndloofpl�floofkh�lojrenflisformeinef�eenzfcdefghijklmjhkfndloofse�eisfn�rjnfhkfmolr�nf�hkfri�kriye�eijf
h�fmhp�krydjnflisfpljeijfkrydjnflisfndloofdhosfjdeftuiekflisfvkmdrjemjfdlk�oennf�kh�fohnnfhiflmmh�ijfjdekeh��f��jf
ndloofihjf�efkenphinr�oef�hkfse�einefhkfohnnfudeiflfplkjrm�olkfsenryi�fpkhmenn�fhkfpkhs�mjfh�flfplkjrm�olkf�li��lmj�kekf
hkf�li��lmj�keknfrnfke��rkesf��fjdefghijklmjf�hm��eijn�fhkfudekefjdefmhp�krydjfqrholjrhinflkefmhijlriesfrif
�kluriyn�f�pemr�rmljrhin�fhkfhjdekfshm��eijnfpkeplkesf��fjdeftuiekfhkfvkmdrjemjzf�hueqek�fr�flifri�kriye�eijfh�flf
mhp�krydjfhkfpljeijfrnfsrnmhqekesf���fhkf�lsefxihuifjh�fjdefghijklmjhk�fjdefghijklmjhkfndloof�efkenphinr�oef�hkfjdef
ohnnf�ioennfjdefri�hk�ljrhifrnfpkh�pjo�f��kirndesfjhfjdefvkmdrjemjz

TUVWX�U���\�����[~̂�_�
TUVWX�WXfchfjdef��ooenjfe�jeijfpek�rjjesf��folu�fjdefghijklmjhkfndloofrise�ir��flisfdhosfdlk�oennfjdeftuiek�f
vkmdrjemj�fvkmdrjemj�nfmhin�ojlijn�flisflyeijnflisfe�poh�eenfh�fli�fh�fjde�f�kh�flisflylrinjfmolr�n�fsl�lyen�f
ohnnen�flisfe�peinen�frimo�sriyf��jfihjfor�rjesfjhfljjhkie�n�f�een�flkrnriyfh�jfh�fhkfken�ojriyf�kh�fpek�hk�limefh�fjdef
whkx�fpkhqrsesfjdljfn�mdfmolr��fsl�lye�fohnn�fhkfe�peinefrnfljjkr��jl�oefjhf�hsro�fri��k��fnrmxienn�fsrnelnefhkfseljd�f
hkfjhfri��k�fjhfhkfsenjk�mjrhifh�fjliyr�oefpkhpekj�f�hjdekfjdlifjdefwhkxfrjneo���f��jfhio�fjhfjdefe�jeijfml�nesf��fjdef
ieyoryeijflmjnfhkfh�rnnrhinfh�fjdefghijklmjhk�flf���mhijklmjhk�fli�hiefsrkemjo�fhkfrisrkemjo�fe�poh�esf��fjde��fhkf
li�hief�hkfudhneflmjnfjde�f�l�f�eforl�oe�fkeylksoennfh�fudejdekfhkfihjfn�mdfmolr��fsl�lye�fohnn�fhkfe�peinefrnf
ml�nesfrifplkjf��flfplkj�frise�ir�resfdeke�isekzf��mdfh�oryljrhifndloofihjf�efmhinjk�esfjhfieylje�fl�krsye�fhkfkes�mef
hjdekfkrydjnfhkfh�oryljrhinfh�frise�irj�fjdljfuh�osfhjdekurnefe�rnjflnfjhflfplkj�fhkfpeknhifsenmkr�esfrifjdrnf�emjrhif
�z��z

TUVWX�W�f ifmolr�nflylrinjfli�fpeknhifhkfeijrj�frise�ir�resf�isekfjdrnf�emjrhif�z��f��flife�poh�eefh�fjdefghijklmjhk�f
lf���mhijklmjhk�fli�hiefsrkemjo�fhkfrisrkemjo�fe�poh�esf��fjde��fhkfli�hief�hkfudhneflmjnfjde�f�l�f�eforl�oe�fjdef
rise�ir�rmljrhifh�oryljrhif�isekf�emjrhif�z��z�fndloofihjf�efor�rjesf��flfor�rjljrhifhifl�h�ijfhkfj�pefh�fsl�lyen�f
mh�peinljrhi�fhkf�eie�rjnfpl�l�oef��fhkf�hkfjdefghijklmjhkfhkflf���mhijklmjhkf�isekfuhkxekn�fmh�peinljrhiflmjn�f
srnl�rorj�f�eie�rjflmjn�fhkfhjdekfe�poh�eef�eie�rjflmjnz

Z|¡��¢£U¤UUUZ|�¥�¡£�¡
TU¤WXU¦\�\a~�
TU¤WXWXfcdefvkmdrjemjfrnfjdefpeknhifhkfeijrj�fkejlriesf��fjdeftuiekfp�kn�lijfjhf�emjrhif§z�z§flisfrseijr�resflnfn�mdfrif
jdefvykee�eijz

TU¤WXW�f��jren�fkenphinr�rorjren�flisfor�rjljrhinfh�fl�jdhkrj�fh�fjdefvkmdrjemjflnfnejf�hkjdfrifjdefghijklmjf�hm��eijnf
ndloofihjf�efkenjkrmjes�f�hsr�res�fhkfe�jeisesfurjdh�jfukrjjeifmhineijfh�fjdeftuiek�fghijklmjhk�flisfvkmdrjemjzf
ghineijfndloofihjf�ef�ikelnhil�o�furjddeosz

TU¤W�UZ�����]̂a~̂�_�U_�Û�\U�_�̂a~[̂
TU¤W�WXfcdefvkmdrjemjfuroofpkhqrsefls�rirnjkljrhifh�fjdefghijklmjflnfsenmkr�esfrifjdefghijklmjf�hm��eijnflisfuroof�ef
liftuiek�nfkepkeneijljrqefs�kriyfmhinjk�mjrhif�ijrofjdefsljefjdefvkmdrjemjfrnn�enfjdef�rilofgekjr�rmljef�hkf̈l��eijzf
cdefvkmdrjemjfuroofdlqefl�jdhkrj�fjhflmjfhif�edlo�fh�fjdeftuiekfhio�fjhfjdefe�jeijfpkhqrsesfrifjdefghijklmjf
�hm��eijnz

TU¤W�W�fcdefvkmdrjemjfuroofqrnrjfjdefnrjefljfrijekqlonflppkhpkrljefjhfjdefnjlyefh�fmhinjk�mjrhi�fhkflnfhjdekurneflykeesf
urjdfjdeftuiek�fjhf�emh�efyeiekloo�f�l�rorlkfurjdfjdefpkhykennflisf��lorj�fh�fjdefphkjrhifh�fjdefwhkxfmh�poejes�f
lisfjhfsejek�riefrifyeieklofr�fjdefwhkxfh�nekqesfrnf�eriyfpek�hk�esfriflf�liiekfrisrmljriyfjdljfjdefwhkx�fudeif
��oo�fmh�poejes�furoof�efriflmmhkslimefurjdfjdefghijklmjf�hm��eijnzf�hueqek�fjdefvkmdrjemjfuroofihjf�efke��rkesfjhf
�lxefe�dl�njrqefhkfmhijri�h�nfhi©nrjefrinpemjrhinfjhfmdemxfjdef��lorj�fhkf��lijrj�fh�fjdefwhkxzfcdefvkmdrjemjfuroof
ihjfdlqefmhijkhofhqek�fmdlkyefh��fhkfkenphinr�rorj�f�hkfjdefmhinjk�mjrhif�elin�f�ejdhsn�fjemdir��en�fne��eimenfhkf
pkhmes�ken�fhkf�hkfjdefnl�ej�fpkeml�jrhinflisfpkhykl�nfrifmhiiemjrhifurjdfjdefwhkx�fnrimefjdeneflkefnhoeo�fjdef
ghijklmjhk�nfkrydjnflisfkenphinr�rorjrenf�isekfjdefghijklmjf�hm��eijnz

TU¤W�WVftifjdef�lnrnfh�fjdefnrjefqrnrjn�fjdefvkmdrjemjfuroofxeepfjdeftuiekfkelnhil�o�fri�hk�esfl�h�jfjdefpkhykennflisf
��lorj�fh�fjdefphkjrhifh�fjdefwhkxfmh�poejes�flisfpkh�pjo�fkephkjfjhfjdeftuiekf���fxihuifseqrljrhinf�kh�fjdef
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STUVWXYVZ[TY\]̂UV_̀ZabcZdUTeUZf̂ghXVhTU_ZiWT]ZVĵZ]T_VZŴŶUVZYTU_VW\YVhTUZ_Yĵf\k̂Z_\l]hVV̂fZlmZVĵZSTUVWXYVTẀZ
XUfZancZf̂îYV_ZXUfZf̂ihYĥUYĥ_ZTl_̂WĝfZhUZVĵZoTWdpZqĵZrWYjhV̂YVZehkkZUTVZl̂ZŴ_sTU_hlk̂ZiTWZVĵZSTUVWXYVTWt_Z
iXhk\ŴZVTZŝWiTW]ZVĵZoTWdZhUZXYYTWfXUŶZehVjZVĵZŴu\hŴ]̂UV_ZTiZVĵZSTUVWXYVZ[TY\]̂UV_pZqĵZrWYjhV̂YVZehkkZUTVZ
jXĝZYTUVWTkZTĝWZTWZYjXWv̂ZTìZXUfZehkkZUTVZl̂ZŴ_sTU_hlk̂ZiTWZXYV_ZTWZT]h__hTU_ZTìZVĵZSTUVWXYVTẀZw\lYTUVWXYVTW_̀Z
TWZVĵhWZXv̂UV_ZTWẐ]skTm̂ _̂̀ZTWZXUmZTVĵWZŝW_TU_ZTWẐUVhVĥ_ZŝWiTW]hUvZsTWVhTU_ZTiZVĵZoTWdp

xyz{|{zy}~���������~��y
qĵZ�eÛWZXUfZSTUVWXYVTWZ_jXkkZhUYk\f̂ZVĵZrWYjhV̂YVZhUZXkkZYT]]\UhYXVhTU_ZVjXVZŴkXV̂ZVTZTWZXiîYVZVĵZrWYjhV̂YVt_Z
_̂WghŶ_ZTWZsWTî__hTUXkZŴ_sTU_hlhkhVĥ_pZqĵZ�eÛWZ_jXkkZsWT]sVkmZUTVhimZVĵZrWYjhV̂YVZTiZVĵZ_\l_VXUŶZTiZXUmZ
fhŴYVZYT]]\UhYXVhTU_Zl̂Vê ÛZVĵZ�eÛWZXUfZVĵZSTUVWXYVTWZTVĵWeh_̂ZŴkXVhUvZVTZVĵZ�WT�̂YVpZST]]\UhYXVhTU_ZlmZ
XUfZehVjZVĵZrWYjhV̂YVt_ZYTU_\kVXUV_Z_jXkkZl̂ZVjWT\vjZVĵZrWYjhV̂YVpZST]]\UhYXVhTU_ZlmZXUfZehVjZw\lYTUVWXYVTW_ZXUfZ
_\sskĥW_Z_jXkkZl̂ZVjWT\vjZVĵZSTUVWXYVTWpZST]]\UhYXVhTU_ZlmZXUfZehVjZŵsXWXV̂ZSTUVWXYVTW_Z_jXkkZl̂ZVjWT\vjZVĵZ
�eÛWpZqĵZSTUVWXYVZ[TY\]̂UV_Z]XmZ_ŝYhimZTVĵWZYT]]\UhYXVhTUZsWTVTYTk_p

xyz{|{�Z�X_̂fZTUZVĵZrWYjhV̂YVt_ẐgXk\XVhTU_ZTiZVĵZSTUVWXYVTWt_ZrsskhYXVhTU_ZiTWZ�Xm]̂UV̀ZVĵZrWYjhV̂YVZehkkZŴgĥeZ
XUfZŶWVhimZVĵZX]T\UV_Zf\̂ZVĵZSTUVWXYVTWZXUfZehkkZh__\̂ZŜWVhihYXV̂_ZiTWZ�Xm]̂UVZhUZ_\YjZX]T\UV_p

xyz{|{�ZqĵZrWYjhV̂YVZjX_ZX\VjTWhVmZVTZŴ�̂YVZoTWdZVjXVZfT̂_ZUTVZYTUiTW]ZVTZVĵZSTUVWXYVZ[TY\]̂UV_pZoĵÛĝWZVĵZ
rWYjhV̂YVZYTU_hf̂W_ZhVZÛŶ__XWmZTWZXfgh_Xlk̂̀ZVĵZrWYjhV̂YVZehkkZjXĝZX\VjTWhVmZVTZŴu\hŴZhU_ŝYVhTUZTWZV̂_VhUvZTiZVĵZ
oTWdZhUZXYYTWfXUŶZehVjZŵYVhTU_Z�np�pbZXUfZ�np�pǹZeĵVĵWZTWZUTVZVĵZoTWdZh_ZiXlWhYXV̂f̀ZhU_VXkk̂fZTWZYT]sk̂V̂fpZ
�TêĝẀZÛhVĵWZVjh_ZX\VjTWhVmZTiZVĵZrWYjhV̂YVZUTWZXZf̂Yh_hTUZ]Xf̂ZhUZvTTfZiXhVjẐhVĵWZVTẐ�̂WYh_̂ZTWZUTVZVTZ
�̂̂WYh_̂Z_\YjZX\VjTWhVmZ_jXkkZvhĝZWh_̂ZVTZXZf\VmZTWZŴ_sTU_hlhkhVmZTiZVĵZrWYjhV̂YVZVTZVĵZSTUVWXYVTẀZw\lYTUVWXYVTW_̀Z
_\sskĥW_̀ZVĵhWZXv̂UV_ZTWẐ]skTm̂ _̂̀ZTWZTVĵWZŝW_TU_ZTWẐUVhVĥ_ZŝWiTW]hUvZsTWVhTU_ZTiZVĵZoTWdp

xyz{|{�ZqĵZrWYjhV̂YVZehkkZŴgĥeZXUfZXssWTĝ Z̀TWZVXd̂ZTVĵWZXssWTsWhXV̂ZXYVhTUZ\sTÙZVĵZSTUVWXYVTWt_Z_\l]hVVXk_Z
_\YjZX_ZwjTsZ[WXehUv_̀Z�WTf\YVZ[XVX̀ZXUfZwX]sk̂_̀Zl\VZTUkmZiTWZVĵZkh]hV̂fZs\WsT_̂ZTiZYĵYdhUvZiTWZYTUiTW]XUŶZ
ehVjZhUiTW]XVhTUZvhĝUZXUfZVĵZf̂_hvUZYTUŶsVẐ�sŴ__̂fZhUZVĵZSTUVWXYVZ[TY\]̂UV_pZqĵZrWYjhV̂YVt_ZXYVhTUZehkkZl̂Z
VXd̂UZhUZXYYTWfXUŶZehVjZVĵZ_\l]hVVXkZ_Yĵf\k̂ZXssWTĝfZlmZVĵZrWYjhV̂YVZTẀZhUZVĵZXl_̂UŶZTiZXUZXssWTĝfZ
_\l]hVVXkZ_Yĵf\k̂̀ZehVjZŴX_TUXlk̂ZsWT]sVÛ__Zejhk̂ZXkkTehUvZ_\iihYĥUVZVh]̂ZhUZVĵZrWYjhV̂YVt_ZsWTî__hTUXkZ
�\fv]̂UVZVTZŝW]hVZXf̂u\XV̂ZŴgĥepZ�̂gĥeZTiZ_\YjZ_\l]hVVXk_Zh_ZUTVZYTUf\YV̂fZiTWZVĵZs\WsT_̂ZTiZf̂V̂W]hUhUvZVĵZ
XYY\WXYmZXUfZYT]sk̂V̂Û__ZTiZTVĵWZf̂VXhk_Z_\YjZX_Zfh]̂U_hTU_ZXUfZu\XUVhVĥ_̀ZTWZiTWZ_\l_VXUVhXVhUvZhU_VW\YVhTU_ZiTWZ
hU_VXkkXVhTUZTWZŝWiTW]XUŶZTiẐu\hs]̂UVZTWZ_m_V̂]_̀ZXkkZTiZejhYjZŴ]XhUZVĵZŴ_sTU_hlhkhVmZTiZVĵZSTUVWXYVTWZX_Z
Ŵu\hŴfZlmZVĵZSTUVWXYVZ[TY\]̂UV_pZqĵZrWYjhV̂YVt_ZŴgĥeZTiZVĵZSTUVWXYVTWt_Z_\l]hVVXk_Z_jXkkZUTVZŴkĥĝZVĵZ
STUVWXYVTWZTiZVĵZTlkhvXVhTU_Z\Uf̂WZŵYVhTU_ZnpǹZnp�̀ZXUfZnp�bpZqĵZrWYjhV̂YVt_ZŴgĥeZ_jXkkZUTVZYTU_VhV\V̂ZXssWTgXkZ
TiZ_XîVmZsŴYX\VhTU_ZTWZTiZXUmZYTU_VW\YVhTUZ]̂XU_̀Z]̂VjTf_̀ZV̂YjUhu\̂_̀Z_̂u\̂UŶ_̀ZTWZsWTŶf\Ŵ_pZqĵZrWYjhV̂YVt_Z
XssWTgXkZTiZXZ_ŝYhihYZhV̂]Z_jXkkZUTVZhUfhYXV̂ZXssWTgXkZTiZXUZX__̂]lkmZTiZejhYjZVĵZhV̂]Zh_ZXZYT]sTÛUVp

xyz{|{�ZqĵZrWYjhV̂YVZehkkZsŴsXŴZSjXUv̂Z�Wf̂W_ZXUfZSTU_VW\YVhTUZSjXUv̂Z[hŴYVhĝ_̀ZXUfZ]XmZTWf̂WZ]hUTWZYjXUv̂_Z
hUZVĵZoTWdZX_ZsWTghf̂fZhUZŵYVhTUZ�p�pZqĵZrWYjhV̂YVZehkkZhUĝ_VhvXV̂ZXUfZ]Xd̂Zf̂V̂W]hUXVhTU_ZXUfZ
ŴYT]]̂UfXVhTU_ZŴvXWfhUvZYTUŶXk̂fZXUfZ\UdUTeUZYTUfhVhTU_ZX_ZsWTghf̂fZhUZŵYVhTUZnp�p�p

xyz{|{�ZqĵZrWYjhV̂YVZehkkZYTUf\YVZhU_ŝYVhTU_ZVTZf̂V̂W]hÛZVĵZfXV̂ZTWZfXV̂_ZTiZw\l_VXUVhXkZST]sk̂VhTUZXUfZVĵZfXV̂Z
TiZihUXkZYT]sk̂VhTU�Zh__\̂ZŜWVhihYXV̂_ZTiZw\l_VXUVhXkZST]sk̂VhTUZs\W_\XUVZVTZŵYVhTUZ�p��ZŴŶhĝZXUfZiTWeXWfZVTZVĵZ
�eÛẀZiTWZVĵZ�eÛWt_ZŴgĥeZXUfZŴYTWf_̀ZeWhVV̂UZeXWWXUVĥ_ZXUfZŴkXV̂fZfTY\]̂UV_ZŴu\hŴfZlmZVĵZSTUVWXYVZXUfZ
X__̂]lk̂fZlmZVĵZSTUVWXYVTWZs\W_\XUVZVTZŵYVhTUZ�p���ZXUfZh__\̂ZXZihUXkZŜWVhihYXV̂ZiTWZ�Xm]̂UVZs\W_\XUVZVTZŵYVhTUZ
�p��p

xyz{|{��Z�iZVĵZ�eÛWZXUfZrWYjhV̂YVZXvŴ̂ Z̀VĵZrWYjhV̂YVZehkkZsWTghf̂ZTÛZTWZ]TŴZ�WT�̂YVZŴsŴ_̂UVXVhĝ_ZVTZX__h_VZhUZ
YXWWmhUvZT\VZVĵZrWYjhV̂YVt_ZŴ_sTU_hlhkhVĥ_ZXVZVĵZ_hV̂pZqĵZ�eÛWZ_jXkkZUTVhimZVĵZSTUVWXYVTWZTiZXUmZYjXUv̂ZhUZVĵZ
f\Vĥ_̀ZŴ_sTU_hlhkhVĥ_ZXUfZkh]hVXVhTU_ZTiZX\VjTWhVmZTiZVĵZ�WT�̂YVZŴsŴ_̂UVXVhĝ_p

xyz{|{��ZqĵZrWYjhV̂YVZehkkZhUV̂WsŴVZXUfZf̂Yhf̂Z]XVV̂W_ZYTUŶWUhUvZŝWiTW]XUŶZ\Uf̂ẀZXUfZŴu\hŴ]̂UV_ZTìZVĵZ
STUVWXYVZ[TY\]̂UV_ZTUZeWhVV̂UZŴu\̂_VZTiẐhVĵWZVĵZ�eÛWZTWZSTUVWXYVTWpZqĵZrWYjhV̂YVt_ZŴ_sTU_̂ZVTZ_\YjZŴu\̂_V_Z
ehkkZl̂Z]Xf̂ZhUZeWhVhUvZehVjhUZXUmZVh]̂Zkh]hV_ZXvŴ̂fZ\sTUZTWZTVĵWeh_̂ZehVjZŴX_TUXlk̂ZsWT]sVÛ__p

xyz{|{�|Z�UV̂WsŴVXVhTU_ZXUfZf̂Yh_hTU_ZTiZVĵZrWYjhV̂YVZehkkZl̂ZYTU_h_V̂UVZehVjZVĵZhUV̂UVZTìZXUfZŴX_TUXlkmZhUîWXlk̂Z
iWT]̀ZVĵZSTUVWXYVZ[TY\]̂UV_ZXUfZehkkZl̂ZhUZeWhVhUvZTWZhUZVĵZiTW]ZTiZfWXehUv_pZoĵUZ]XdhUvZ_\YjZhUV̂WsŴVXVhTU_Z
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STUVUWXYZY[TZ\V]̂WV_̀X̂Y]WX]VaYbbVWTUWSc[̀V][VZWXd̀WVeSY]̂edbVfẀe[̀gSTXWVhiVh[]̂VjaTẀVSTUVk[T]̀SX][̀\VaYbbVT[]V
Ẑ[aVfS̀]YSbY]iV][VWY]̂Ẁ\VSTUVaYbbVT[]VhWVbYShbWVe[̀V̀WZdb]ZV[eVYT]Ẁf̀W]S]Y[TZV[̀VUWXYZY[TZV̀WTUẀWUVYTVl[[UVeSY]̂m

nopqrqstVûWV_̀X̂Y]WX]vZVUWXYZY[TZV[TVgS]]ẀZV̀WbS]YTlV][VSWZ]̂W]YXVWeeWX]VaYbbVhWVeYTSbVYeVX[TZYZ]WT]VaY]̂V]̂WVYT]WT]V
Wwf̀WZZWUVYTV]̂WVk[T]̀SX]Vx[XdgWT]Zm

nopqrqspVûWV_̀X̂Y]WX]VaYbbV̀WcYWaVSTUV̀WZf[TUV][V̀WydWZ]ZVe[̀VYTe[̀gS]Y[TVSh[d]V]̂WVk[T]̀SX]Vx[XdgWT]ZmVûWV
_̀X̂Y]WX]vZV̀WZf[TZWV][VZdX̂V̀WydWZ]ZVaYbbVhWVgSUWVYTVàY]YTlVaY]̂YTVSTiV]YgWVbYgY]ZVSl̀WWUVdf[TV[̀V[]̂ẀaYZWVaY]̂V
ẀSZ[TShbWVf̀[gf]TWZZmVzeVSff̀[f̀YS]W\V]̂WV_̀X̂Y]WX]VaYbbVf̀WfS̀WVSTUVYZZdWVZdffbWgWT]SbVx̀SaYTlZVSTUV
{fWXYeYXS]Y[TZVYTV̀WZf[TZWV][V]̂WV̀WydWZ]ZVe[̀VYTe[̀gS]Y[Tm

|}~����o�ooo������~}|�~�}�
no�qso�����������
no�qsqsV_V{dhX[T]̀SX][̀VYZVSVfẀZ[TV[̀VWT]Y]iVâ[V̂SZVSVUỲWX]VX[T]̀SX]VaY]̂V]̂WVk[T]̀SX][̀V][VfẀe[̀gVSVf[̀]Y[TV[eV]̂WV
�[̀�VS]V]̂WVZY]WmVûWV]ẀgV�{dhX[T]̀SX][̀�VYZV̀WeẀ̀WUV][V]̂̀[dl̂[d]V]̂WVk[T]̀SX]Vx[XdgWT]ZVSZVYeVZYTldbS̀VYTV
TdghẀVSTUVgWSTZVSV{dhX[T]̀SX][̀V[̀VSTVSd]̂[̀Y�WUV̀Wf̀WZWT]S]YcWV[eV]̂WV{dhX[T]̀SX][̀mVûWV]ẀgV�{dhX[T]̀SX][̀�V
U[WZVT[]VYTXbdUWVSV{WfS̀S]WVk[T]̀SX][̀V[̀V]̂WVZdhX[T]̀SX][̀ZV[eVSV{WfS̀S]WVk[T]̀SX][̀m

no�qsqrV_V{dh�ZdhX[T]̀SX][̀VYZVSVfẀZ[TV[̀VWT]Y]iVâ[V̂SZVSVUỲWX]V[̀VYTUỲWX]VX[T]̀SX]VaY]̂VSV{dhX[T]̀SX][̀V][V
fẀe[̀gVSVf[̀]Y[TV[eV]̂WV�[̀�VS]V]̂WVZY]WmVûWV]ẀgV�{dh�ZdhX[T]̀SX][̀�VYZV̀WeẀ̀WUV][V]̂̀[dl̂[d]V]̂WVk[T]̀SX]V
x[XdgWT]ZVSZVYeVZYTldbS̀VYTVTdghẀVSTUVgWSTZVSV{dh�ZdhX[T]̀SX][̀V[̀VSTVSd]̂[̀Y�WUV̀Wf̀WZWT]S]YcWV[eV]̂WV{dh�
ZdhX[T]̀SX][̀m

no�qro|����o��o������������o���o�����o���������o���o��������o��o���o ��¡
no�qrqsV¢TbWZZV[]̂ẀaYZWVZ]S]WUVYTV]̂WVk[T]̀SX]Vx[XdgWT]Z\V]̂WVk[T]̀SX][̀\VSZVZ[[TVSZVf̀SX]YXShbWVSe]ẀVSaS̀UV[eV]̂WV
k[T]̀SX]\VẐSbbVT[]YeiV]̂WVjaTẀVSTUV_̀X̂Y]WX]V[eV]̂WVfẀZ[TZV[̀VWT]Y]YWZVf̀[f[ZWUVe[̀VWSX̂Vf̀YTXYfSbVf[̀]Y[TV[eV]̂WV
�[̀�\VYTXbdUYTlV]̂[ZWVâ[VS̀WV][Ved̀TYẐVgS]ẀYSbZV[̀VWydYfgWT]VeSh̀YXS]WUV][VSVZfWXYSbVUWZYlTmV�Y]̂YTV£¤VUSiZV[eV
ẀXWYf]V[eV]̂WVYTe[̀gS]Y[T\V]̂WV_̀X̂Y]WX]VgSiVT[]YeiV]̂WVk[T]̀SX][̀VâW]̂ẀV]̂WVjaTẀV[̀V]̂WV_̀X̂Y]WX]V¥£¦V̂SZV
ẀSZ[TShbWV[h§WX]Y[TV][VSTiVZdX̂Vf̀[f[ZWUVfẀZ[TV[̀VWT]Y]iV[̀V¥̈¦V̀WydỲWZVSUUY]Y[TSbV]YgWVe[̀V̀WcYWamV©SYbd̀WV[eV]̂WV
_̀X̂Y]WX]V][Vf̀[cYUWVT[]YXWVaY]̂YTV]̂WV£¤�USiVfẀY[UVẐSbbVX[TZ]Y]d]WVT[]YXWV[eVT[V̀WSZ[TShbWV[h§WX]Y[Tm

no�qrqrVûWVk[T]̀SX][̀VẐSbbVT[]VX[T]̀SX]VaY]̂VSVf̀[f[ZWUVfẀZ[TV[̀VWT]Y]iV][Vâ[gV]̂WVjaTẀV[̀V_̀X̂Y]WX]V̂SZVgSUWV
ẀSZ[TShbWVSTUV]YgWbiV[h§WX]Y[TmVûWVk[T]̀SX][̀VẐSbbVT[]VhWV̀WydỲWUV][VX[T]̀SX]VaY]̂VSTi[TWV][Vâ[gV]̂WV
k[T]̀SX][̀V̂SZVgSUWV̀WSZ[TShbWV[h§WX]Y[Tm

no�qrqtVzeV]̂WVjaTẀV[̀V_̀X̂Y]WX]V̂SZV̀WSZ[TShbWV[h§WX]Y[TV][VSVfẀZ[TV[̀VWT]Y]iVf̀[f[ZWUVhiV]̂WVk[T]̀SX][̀\V]̂WV
k[T]̀SX][̀VẐSbbVf̀[f[ZWVST[]̂ẀV][Vâ[gV]̂WVjaTẀV[̀V_̀X̂Y]WX]V̂SZVT[V̀WSZ[TShbWV[h§WX]Y[TmVzeV]̂WVf̀[f[ZWUVhd]V
Ẁ§WX]WUV{dhX[T]̀SX][̀VaSZV̀WSZ[TShbiVXSfShbWV[eVfẀe[̀gYTlV]̂WV�[̀�\V]̂WVk[T]̀SX]V{dgVSTUVk[T]̀SX]VuYgWVẐSbbV
hWVYTX̀WSZWUV[̀VUWX̀WSZWUVhiV]̂WVUYeeẀWTXW\VYeVSTi\V[XXSZY[TWUVhiVZdX̂VX̂STlW\VSTUVSTVSff̀[f̀YS]WVk̂STlWVj̀UẀV
ẐSbbVhWVYZZdWUVhWe[̀WVX[ggWTXWgWT]V[eV]̂WVZdhZ]Y]d]WV{dhX[T]̀SX][̀vZV�[̀�mVª[aWcẀ\VT[VYTX̀WSZWVYTV]̂WVk[T]̀SX]V
{dgV[̀Vk[T]̀SX]VuYgWVẐSbbVhWVSbb[aWUVe[̀VZdX̂VX̂STlWVdTbWZZV]̂WVk[T]̀SX][̀V̂SZVSX]WUVf̀[gf]biVSTUV̀WZf[TZYcWbiV
YTVZdhgY]]YTlVTSgWZVSZV̀WydỲWUm

no�qrqpVûWVk[T]̀SX][̀VẐSbbVT[]VZdhZ]Y]d]WVSV{dhX[T]̀SX][̀\VfẀZ[T\V[̀VWT]Y]iVe[̀V[TWVf̀WcY[dZbiVZWbWX]WUVYeV]̂WVjaTẀV
[̀V_̀X̂Y]WX]VgS�WZV̀WSZ[TShbWV[h§WX]Y[TV][VZdX̂VZdhZ]Y]d]Y[Tm

no�qto�������������«o}�«������
¬iVSff̀[f̀YS]WVàY]]WTVSl̀WWgWT]\V]̂WVk[T]̀SX][̀VẐSbbV̀WydỲWVWSX̂V{dhX[T]̀SX][̀\V][V]̂WVWw]WT]V[eV]̂WV�[̀�V][VhWV
fẀe[̀gWUVhiV]̂WV{dhX[T]̀SX][̀\V][VhWVh[dTUV][V]̂WVk[T]̀SX][̀VhiV]ẀgZV[eV]̂WVk[T]̀SX]Vx[XdgWT]Z\VSTUV][VSZZdgWV
][aS̀UV]̂WVk[T]̀SX][̀VSbbV]̂WV[hbYlS]Y[TZVSTUV̀WZf[TZYhYbY]YWZ\VYTXbdUYTlV]̂WV̀WZf[TZYhYbY]iVe[̀VZSeW]iV[eV]̂WV
{dhX[T]̀SX][̀vZV�[̀�V]̂S]V]̂WVk[T]̀SX][̀\VhiV]̂WZWVk[T]̀SX]Vx[XdgWT]Z\VSZZdgWZV][aS̀UV]̂WVjaTẀVSTUV_̀X̂Y]WX]mV
SX̂VZdhX[T]̀SX]VSl̀WWgWT]VẐSbbVf̀WZẀcWVSTUVf̀[]WX]V]̂WV̀Yl̂]ZV[eV]̂WVjaTẀVSTUV_̀X̂Y]WX]VdTUẀV]̂WVk[T]̀SX]V
x[XdgWT]ZVaY]̂V̀WZfWX]V][V]̂WV�[̀�V][VhWVfẀe[̀gWUVhiV]̂WV{dhX[T]̀SX][̀VZ[V]̂S]VZdhX[T]̀SX]YTlV]̂ẀW[eVaYbbVT[]V
f̀W§dUYXWVZdX̂V̀Yl̂]Z\VSTUVẐSbbVSbb[aV][V]̂WV{dhX[T]̀SX][̀\VdTbWZZVZfWXYeYXSbbiVf̀[cYUWUV[]̂ẀaYZWVYTV]̂WVZdhX[T]̀SX]V
Sl̀WWgWT]\V]̂WVhWTWeY]V[eVSbbV̀Yl̂]Z\V̀WgWUYWZ\VSTUV̀WÙWZZVSlSYTZ]V]̂WVk[T]̀SX][̀V]̂S]V]̂WVk[T]̀SX][̀\VhiV]̂WVk[T]̀SX]V
x[XdgWT]Z\V̂SZVSlSYTZ]V]̂WVjaTẀmV� Ŵ̀WVSff̀[f̀YS]W\V]̂WVk[T]̀SX][̀VẐSbbV̀WydỲWVWSX̂V{dhX[T]̀SX][̀V][VWT]ẀVYT][V
ZYgYbS̀VSl̀WWgWT]ZVaY]̂V{dh�ZdhX[T]̀SX][̀ZmVûWVk[T]̀SX][̀VẐSbbVgS�WVScSYbShbWV][VWSX̂Vf̀[f[ZWUV{dhX[T]̀SX][̀\V
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STUVTWXVWXYZWZ[Z\]XUV̂WV_WXYZẀ]a\V̂XTb\XWbcTZZdẐXeW\VSUZ̀WV_WXYZWfV̂XTb\XWgV\]dẐX̀WXVWhYU\YWXYZWi]a\V̂XTb\XVTW
hUjjWaZWaV]̂keWb̂keW]SV̂WhTUXXẐWTZl]Z̀XWV_WXYZWi]a\V̂XTb\XVTeWUkẐXU_mWXVWXYZWi]a\V̂XTb\XVTWXZTd̀Wb̂kW\V̂kUXUV̂ ẀV_W
XYZWSTVSV̀ZkẀ]a\V̂XTb\XWbcTZZdẐXWXYbXWdbmWaZWbXWnbTUb̂\ZWhUXYWXYZWfV̂XTb\XWgV\]dẐX̀oWi]a\V̂XTb\XVT̀WhUjjW
ÙdUjbTjmWdbpZW\VSUZ̀WV_WbSSjU\bajZWSVTXUV̂ ẀV_Ẁ]\YWkV\]dẐX̀WbnbUjbajZWXVWXYZUTWTZ̀SZ\XUnZWSTVSV̀ZkWi]aq
]̀a\V̂XTb\XVT̀o

rstuvswxyz{y|}yzs~��{|y�}yzsx�s����xyz���z�
rstuvu�W�b\YẀ]a\V̂XTb\XWbcTZZdẐXW_VTWbWSVTXUV̂WV_WXYZW�VTpWÙWb̀̀UĉZkWamWXYZWfV̂XTb\XVTWXVWXYZW�ĥZTeWSTVnUkZkW
XYbX

u�WWWWb̀̀UĉdẐXWÙWZ__Z\XUnZWV̂jmWb_XZTWXZTdÛbXUV̂WV_WXYZWfV̂XTb\XWamWXYZW�ĥZTW_VTW\b]̀ZWS]T̀]b̂XWXVW
iZ\XUV̂W��o�Wb̂kWV̂jmW_VTWXYV̀ZẀ]a\V̂XTb\XWbcTZZdẐX̀WXYbXWXYZW�ĥZTWb\\ZSX̀WamŴVXU_mÛcWXYZW
i]a\V̂XTb\XVTWb̂kWfV̂XTb\XVT�Wb̂k

u�WWWWb̀̀UĉdẐXWÙẀ]a�Z\XWXVWXYZWSTUVTWTUcYX̀WV_WXYZẀ]TZXmeWU_Wb̂meWVajUcbXZkW]̂kZTWaV̂kWTZjbXÛcWXVWXYZW
fV̂XTb\Xo

�YẐWXYZW�ĥZTWb\\ZSX̀WXYZWb̀̀UĉdẐXWV_WbẀ]a\V̂XTb\XWbcTZZdẐXeWXYZW�ĥZTWb̀̀]dZ̀WXYZWfV̂XTb\XVT�̀WTUcYX̀Wb̂kW
VajUcbXUV̂ Ẁ]̂kZTWXYZẀ]a\V̂XTb\Xo

rstuvu�W�SV̂Ẁ]\YWb̀̀UĉdẐXeWU_WXYZW�VTpWYb̀WaZẐẀ]̀SẐkZkW_VTWdVTZWXYb̂W��Wkbm̀eWXYZWi]a\V̂XTb\XVT�̀W
\VdSẐ b̀XUV̂ẀYbjjWaZWZl]UXbajmWbk�]̀XZkW_VTWÛ\TZb̀Z̀WÛW\V̀XWTZ̀]jXÛcW_TVdWXYZẀ]̀SẐ ÙV̂o

rstuvu�W�SV̂Wb̀̀UĉdẐXWXVWXYZW�ĥZTW]̂kZTWXYÙWiZ\XUV̂W�o�eWXYZW�ĥZTWdbmW_]TXYZTWb̀̀UĉWXYZẀ]a\V̂XTb\XWXVWbW
]̀\\Z̀̀VTW\V̂XTb\XVTWVTWVXYZTWẐXUXmoW�_WXYZW�ĥZTWb̀̀Uĉ ẀXYZẀ]a\V̂XTb\XWXVWbẀ]\\Z̀̀VTW\V̂XTb\XVTWVTWVXYZTWẐXUXmeW
XYZW�ĥZTẀYbjjŴZnZTXYZjZ̀̀WTZdbÛWjZcbjjmWTZ̀SV̂ ÙajZW_VTWbjjWV_WXYZẀ]\\Z̀̀VTW\V̂XTb\XVT�̀WVajUcbXUV̂ Ẁ]̂kZTWXYZW
]̀a\V̂XTb\Xo

~���w��s�sssw� ���¡w��� s¢£s�¤ ��s��s¢£s��¥~�~��sw� ��~w����
rs�u�s�¦y}�§�s�{|̈zszxs¥}��x��swxy�z���z{xys�y©szxs~¦��©s�}ª���z}swxyz���z�
rs�u�u�W«YZWXZTdW¬iZSbTbXZWfV̂XTb\XVT̀®̄ẀYbjjWdZb̂WVXYZTW\V̂XTb\XVT̀WTZXbÛZkWamWXYZW�ĥZTW]̂kZTẀZSbTbXZW
bcTZZdẐX̀oW«YZW�ĥZTWTZ̀ZTnZ̀WXYZWTUcYXWXVWSZT_VTdW\V̂ X̀T]\XUV̂WVTWVSZTbXUV̂ ẀTZjbXZkWXVWXYZW°TV�Z\XWhUXYWXYZW
�ĥZT�̀WVĥW_VT\Z̀eWb̂kWhUXYWiZSbTbXZWfV̂XTb\XVT̀WTZXbÛZkW]̂kZTWfV̂kUXUV̂ ẀV_WXYZWfV̂XTb\XẀ]àXb̂XUbjjmẀUdUjbTW
XVWXYV̀ZWV_WXYÙWfV̂XTb\XeWÛ\j]kÛcWXYV̀ZWSTVnÙUV̂ ẀV_WXYZWfV̂kUXUV̂ ẀV_WXYZWfV̂XTb\XWTZjbXZkWXVWÛ̀]Tb̂\ZWb̂kW
hbUnZTWV_Ẁ]aTVcbXUV̂o

rs�u�u�W�YẐẀZSbTbXZW\V̂XTb\X̀WbTZWbhbTkZkW_VTWkU__ZTẐXWSVTXUV̂ ẀV_WXYZW°TV�Z\XWVTWVXYZTW\V̂ X̀T]\XUV̂WVTWVSZTbXUV̂ Ẁ
V̂WXYZẀUXZeWXYZWXZTdW¬fV̂XTb\XVT̄WÛWXYZWfV̂XTb\XWgV\]dẐX̀WÛWZb\YW\b̀ZẀYbjjWdZb̂WXYZWfV̂XTb\XVTWhYVWZ[Z\]XZ̀W
Zb\YẀZSbTbXZW�ĥZTqfV̂XTb\XVTW±cTZZdẐXo

rs�u�u�W«YZW�ĥZTẀYbjjWSTVnUkZW_VTW\VVTkÛbXUV̂WV_WXYZWb\XUnUXUZ̀WV_WXYZW�ĥZT�̀WVĥW_VT\Z̀Wb̂kWV_WZb\YWiZSbTbXZW
fV̂XTb\XVTWhUXYWXYZW�VTpWV_WXYZWfV̂XTb\XVTeWhYVẀYbjjW\VVSZTbXZWhUXYWXYZdoW«YZWfV̂XTb\XVTẀYbjjWSbTXU\USbXZWhUXYW
b̂mWiZSbTbXZWfV̂XTb\XVT̀Wb̂kWXYZW�ĥZTWÛWTZnUZhÛcWXYZUTW\V̂ X̀T]\XUV̂Ẁ\YZk]jZ̀oW«YZWfV̂XTb\XVTẀYbjjWdbpZWb̂mW
TZnÙUV̂ ẀXVWUX̀W\V̂ X̀T]\XUV̂Ẁ\YZk]jZWkZZdZkŴZ\Z̀̀bTmWb_XZTWbW�VÛXWTZnUZhWb̂kWd]X]bjWbcTZZdẐXoW«YZW\V̂ X̀T]\XUV̂W
\̀YZk]jZ̀ẀYbjjWXYẐW\V̂ X̀UX]XZWXYZẀ\YZk]jZ̀WXVWaZW]̀ZkWamWXYZWfV̂XTb\XVTeWiZSbTbXZWfV̂XTb\XVT̀eWb̂kWXYZW�ĥZTW]̂XUjW
]̀àZl]ẐXjmWTZnÙZko

rs�u�uvW�̂jZ̀̀WVXYZThÙZWSTVnUkZkWÛWXYZWfV̂XTb\XWgV\]dẐX̀eWhYẐWXYZW�ĥZTWSZT_VTd̀W\V̂ X̀T]\XUV̂WVTWVSZTbXUV̂ Ẁ
TZjbXZkWXVWXYZW°TV�Z\XWhUXYWXYZW�ĥZT�̀WVĥW_VT\Z̀WVTWhUXYWiZSbTbXZWfV̂XTb\XVT̀eWXYZW�ĥZTWVTWUX̀WiZSbTbXZW
fV̂XTb\XVT̀ẀYbjjWYbnZWXYZẀbdZWVajUcbXUV̂ Ẁb̂kWTUcYX̀WXYbXWXYZWfV̂XTb\XVTWYb̀W]̂kZTWXYZWfV̂kUXUV̂ ẀV_WXYZWfV̂XTb\XeW
Û\j]kÛceWhUXYV]XWZ[\j]kÛcWVXYZT̀eWXYV̀ZẀXbXZkWÛW±TXU\jZW�eWXYÙW±TXU\jZW²eWb̂kW±TXU\jZ̀W��eW��eWb̂kW��o

rs�u�s³�z��́s�}�ªxy�{�{́{zµ
rs�u�u�W«YZWfV̂XTb\XVTẀYbjjWb__VTkWXYZW�ĥZTWb̂kWiZSbTbXZWfV̂XTb\XVT̀WTZb̀V̂bajZWVSSVTX]̂UXmW_VTWÛXTVk]\XUV̂Wb̂kW
X̀VTbcZWV_WXYZUTWdbXZTUbj̀Wb̂kWZl]USdẐXWb̂kWSZT_VTdb̂\ZWV_WXYZUTWb\XUnUXUZ̀eWb̂kẀYbjjW\V̂ Ẑ\XWb̂kW\VVTkÛbXZWXYZW
fV̂XTb\XVT�̀W\V̂ X̀T]\XUV̂Wb̂kWVSZTbXUV̂ ẀhUXYWXYZUT̀Wb̀WTZl]UTZkWamWXYZWfV̂XTb\XWgV\]dẐX̀o

rs�u�u�W�_WSbTXWV_WXYZWfV̂XTb\XVT�̀W�VTpWkZSẐk̀W_VTWSTVSZTWZ[Z\]XUV̂WVTWTZ̀]jX̀W]SV̂W\V̂ X̀T]\XUV̂WVTWVSZTbXUV̂ ẀamW
XYZW�ĥZTWVTWbWiZSbTbXZWfV̂XTb\XVTeWXYZWfV̂XTb\XVTẀYbjjeWSTUVTWXVWSTV\ZZkÛcWhUXYWXYbXWSVTXUV̂WV_WXYZW�VTpeW
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TUVWTXYZ[\VX]̂Z[X_̀[aUb_]X̀bX[V̂[cTTcÙ\X[d]ebÙTc\b]̀e[VU[d̀^̀bXe[]\[X_̀[bV\eXUfbX]V\[VU[VT̀UcX]V\e[gZ[X_̀[hi\̀U[VU[
j̀TcUcX̀[kV\XUcbXVU[X_cX[iVfYd[Ù\d̀U[]X[f\ef]XcgỲ[̂VU[TUVT̀U[̀l̀bfX]V\[c\d[ÙefYXe[V̂[X_̀[kV\XUcbXVUme[nVUop[
qc]YfÙ[V̂[X_̀[kV\XUcbXVU[XV[\VX]̂Z[X_̀[aUb_]X̀bX[V̂[cTTcÙ\X[d]ebÙTc\b]̀e[VU[d̀^̀bXe[TU]VU[XV[TUVb̀ d̀]\r[i]X_[X_̀[
nVUo[e_cYY[bV\eX]XfX̀[c\[cbo\ViỲdrẀ\X[X_cX[X_̀[hi\̀Ume[VU[j̀TcUcX̀[kV\XUcbXVUme[bVWTỲX̀d[VU[TcUX]cYYZ[
bVWTỲX̀d[bV\eXUfbX]V\[]e[̂]X[c\d[TUVT̀U[XV[Ùb̀]s̀[X_̀[kV\XUcbXVUme[nVUop[t_̀[kV\XUcbXVU[e_cYY[\VX[g̀[ÙeTV\e]gỲ[
V̂U[d]ebÙTc\b]̀e[VU[d̀^̀bXe[]\[X_̀[bV\eXUfbX]V\[VU[VT̀UcX]V\e[gZ[X_̀[hi\̀U[VU[j̀TcUcX̀[kV\XUcbXVU[X_cX[cÙ[\VX[
cTTcÙ\Xp

uvwxyxz[t_̀[kV\XUcbXVU[e_cYY[Ù]WgfUè[X_̀[hi\̀U[̂VU[bVeXe[X_̀[hi\̀U[]\bfUe[X_cX[cÙ[TcZcgỲ[XV[c[j̀TcUcX̀[
kV\XUcbXVU[g̀bcfè[V̂[X_̀[kV\XUcbXVUme[d̀YcZe{[]WTUVT̀UYZ[X]Ẁd[cbX]s]X]̀e[VU[d̀^̀bX]s̀[bV\eXUfbX]V\p[t_̀[hi\̀U[
e_cYY[g̀[ÙeTV\e]gỲ[XV[X_̀[kV\XUcbXVU[̂VU[bVeXe[X_̀[kV\XUcbXVU[]\bfUe[g̀bcfè[V̂[c[j̀TcUcX̀[kV\XUcbXVUme[d̀YcZe{[
]WTUVT̀UYZ[X]Ẁd[cbX]s]X]̀e{[dcWcr̀[XV[X_̀[nVUo[VU[d̀^̀bX]s̀[bV\eXUfbX]V\p

uvwxyx|[t_̀[kV\XUcbXVU[e_cYY[TUVWTXYZ[ÙẀdZ[dcWcr̀[X_cX[X_̀[kV\XUcbXVU[iUV\r̂fYYZ[bcfèe[XV[bVWTỲX̀d[VU[
TcUX]cYYZ[bVWTỲX̀d[bV\eXUfbX]V\[VU[XV[TUVT̀UXZ[V̂[X_̀[hi\̀U[VU[j̀TcUcX̀[kV\XUcbXVU[ce[TUVs]d̀d[]\[j̀bX]V\[}~p�p�p

uvwxyx�[t_̀[hi\̀U[c\d[̀cb_[j̀TcUcX̀[kV\XUcbXVU[e_cYY[_cs̀[X_̀[ecẀ[ÙeTV\e]g]Y]X]̀e[̂VU[bfXX]\r[c\d[TcXb_]\r[ce[cÙ[
d̀ebU]g̀d[̂VU[X_̀[kV\XUcbXVU[]\[j̀bX]V\[�p}�p

uvwxzv�������v�����v��v�����v��
�̂[c[d]eTfX̀[cU]èe[cWV\r[X_̀[kV\XUcbXVU{[j̀TcUcX̀[kV\XUcbXVUe{[c\d[X_̀[hi\̀U[ce[XV[X_̀[ÙeTV\e]g]Y]XZ[f\d̀U[X_̀]U[
ÙeT̀bX]s̀[bV\XUcbXe[̂VU[Wc]\Xc]\]\r[X_̀[TÙW]èe[c\d[efUUVf\d]\r[cÙc[̂Ù̀ [̂UVW[iceX̀[WcX̀U]cYe[c\d[Ufgg]e_{[X_̀[
hi\̀U[WcZ[bỲc\[fT[c\d[X_̀[aUb_]X̀bX[i]YY[cYYVbcX̀[X_̀[bVeX[cWV\r[X_Vè[ÙeTV\e]gỲp

�������v�vvv������ v��v���v¡��¢
uv�x£v�������
uv�x£x£[k_c\r̀e[]\[X_̀[nVUo[WcZ[g̀[cbbVWTY]e_̀d[ĉX̀U[̀l̀bfX]V\[V̂[X_̀[kV\XUcbX{[c\d[i]X_VfX[]\scY]dcX]\r[X_̀[
kV\XUcbX{[gZ[k_c\r̀[hUd̀U{[kV\eXUfbX]V\[k_c\r̀[¤]ÙbX]s̀[VU[VUd̀U[̂VU[c[W]\VU[b_c\r̀[]\[X_̀[nVUo{[efg¥̀bX[XV[X_̀[
Y]W]XcX]V\e[eXcX̀d[]\[X_]e[aUX]bỲ[¦[c\d[̀Yèi_̀Ù[]\[X_̀[kV\XUcbX[¤VbfẀ\Xep

uv�x£xy[a[k_c\r̀[hUd̀U[e_cYY[g̀[gcèd[fTV\[crÙ̀ Ẁ\X[cWV\r[X_̀[hi\̀U{[kV\XUcbXVU{[c\d[aUb_]X̀bXp[a[kV\eXUfbX]V\[
k_c\r̀[¤]ÙbX]s̀[Ù§f]Ùe[crÙ̀ Ẁ\X[gZ[X_̀[hi\̀U[c\d[aUb_]X̀bX[c\d[WcZ[VU[WcZ[\VX[g̀[crÙ̀d[XV[gZ[X_̀[
kV\XUcbXVUp[a\[VUd̀U[̂VU[c[W]\VU[b_c\r̀[]\[X_̀[nVUo[WcZ[g̀[]eef̀d[gZ[X_̀[aUb_]X̀bX[cYV\̀p

uv�x£xz[k_c\r̀e[]\[X_̀[nVUo[e_cYY[g̀[T̀ÛVUẀd[f\d̀U[cTTY]bcgỲ[TUVs]e]V\e[V̂[X_̀[kV\XUcbX[¤VbfẀ\Xep[t_̀[
kV\XUcbXVU[e_cYY[TUVb̀ d̀[TUVWTXYZ[i]X_[b_c\r̀e[]\[X_̀[nVUo{[f\Ỳee[VX_̀Ui]è[TUVs]d̀d[]\[X_̀[k_c\r̀[hUd̀U{[
kV\eXUfbX]V\[k_c\r̀[¤]ÙbX]s̀{[VU[VUd̀U[̂VU[c[W]\VU[b_c\r̀[]\[X_̀[nVUop

uv�xyv������v��̈���
uv�xyx£[a[k_c\r̀[hUd̀U[]e[c[iU]XX̀\[]\eXUfẀ\X[TÙTcÙd[gZ[X_̀[aUb_]X̀bX[c\d[e]r\̀d[gZ[X_̀[hi\̀U{[kV\XUcbXVU{[c\d[
aUb_]X̀bX[eXcX]\r[X_̀]U[crÙ̀ Ẁ\X[fTV\[cYY[V̂[X_̀[̂VYYVi]\r©

x£[[[[t_̀[b_c\r̀[]\[X_̀[nVUoª
xy[[[[t_̀[cWVf\X[V̂[X_̀[cd¥feXẀ\X{[]̂[c\Z{[]\[X_̀[kV\XUcbX[jfWª[c\d
xz[[[[t_̀[̀lX̀\X[V̂[X_̀[cd¥feXẀ\X{[]̂[c\Z{[]\[X_̀[kV\XUcbX[t]Ẁp

uv�xzv������«¬����v������v���¬��®��
uv�xzx£[a[kV\eXUfbX]V\[k_c\r̀[¤]ÙbX]s̀[]e[c[iU]XX̀\[VUd̀U[TÙTcÙd[gZ[X_̀[aUb_]X̀bX[c\d[e]r\̀d[gZ[X_̀[hi\̀U[c\d[
aUb_]X̀bX{[d]ÙbX]\r[c[b_c\r̀[]\[X_̀[nVUo[TU]VU[XV[crÙ̀ Ẁ\X[V\[cd¥feXẀ\X{[]̂[c\Z{[]\[X_̀[kV\XUcbX[jfW[VU[kV\XUcbX[
t]Ẁ{[VU[gVX_p[t_̀[hi\̀U[WcZ[gZ[kV\eXUfbX]V\[k_c\r̀[¤]ÙbX]s̀{[i]X_VfX[]\scY]dcX]\r[X_̀[kV\XUcbX{[VUd̀U[b_c\r̀e[
]\[X_̀[nVUo[i]X_]\[X_̀[r̀\̀UcY[ebVT̀[V̂[X_̀[kV\XUcbX[bV\e]eX]\r[V̂[cdd]X]V\e{[d̀ỲX]V\e{[VU[VX_̀U[Ùs]e]V\e{[X_̀[
kV\XUcbX[jfW[c\d[kV\XUcbX[t]Ẁ[g̀]\r[cd¥feX̀d[cbbVUd]\rYZp

uv�xzxy[a[kV\eXUfbX]V\[k_c\r̀[¤]ÙbX]s̀[e_cYY[g̀[fèd[]\[X_̀[cgè\b̀[V̂[XVXcY[crÙ̀ Ẁ\X[V\[X_̀[X̀UWe[V̂[c[k_c\r̀[
hUd̀Up

uv�xzxz[�̂[X_̀[kV\eXUfbX]V\[k_c\r̀[¤]ÙbX]s̀[TUVs]d̀e[̂VU[c\[cd¥feXẀ\X[XV[X_̀[kV\XUcbX[jfW{[X_̀[cd¥feXẀ\X[e_cYY[g̀[
gcèd[V\[V\̀[V̂[X_̀[̂VYYVi]\r[ẀX_Vde©
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TUVVVVWXYXZ[VZ\\]̂YZ_\]V̀aVZV[Xb̂ VcXbV̂d̀̂ ]d[eVfY]bfg]hVZ_hVcX̂^̀dY]hVieVcXaaf\f]_YVcXicYZ_YfZYf_jVhZYZVỲV
]̂dbfYV]kZ[XZYf̀_l

TmVVVVn_fYV̂df\]cVcYZY]hVf_VYo]Vp̀_YdZ\YVq̀\Xb]_YcV̀dVcXic]rX]_Y[eVZjd]]hVX̂ _̀l
TsVVVVp̀cYVỲVi]Vh]Y]dbf_]hVf_VZVbZ__]dVZjd]]hVX̂ _̀VieVYo]V̂ZdYf]cVZ_hVZVbXYXZ[[eVZ\\]̂YZi[]Vaft]hV̀dV

]̂d\]_YZj]Va]]lV̀d
TuVVVVvcV̂d̀kfh]hVf_Vw]\Yf̀_Vxyzy{y

|}~TsTuV�aVYo]Vp̀_YdZ\ỲdVh̀]cV_̀YVd]ĉ _̀hV̂d̀b̂ Y[eV̀dVhfcZjd]]cV�fYoVYo]Vb]YòhVàdVZh�XcYb]_YVf_VYo]Vp̀_YdZ\YVwXb�V
Yo]Vvd\ofY]\YVcoZ[[Vh]Y]dbf_]VYo]VZh�XcYb]_YV̀_VYo]ViZcfcV̀aVd]Zc̀_Zi[]V]t̂]_hfYXd]cVZ_hVcZkf_jcV̀aVYòc]V̂]dàdbf_jV
Yo]V� d̀�VZYYdfiXYZi[]VỲVYo]V\oZ_j]�Vf_\[Xhf_j�Vf_V\Zc]V̀aVZ_Vf_\d]Zc]Vf_VYo]Vp̀_YdZ\YVwXb�VZ_VZb̀ X_YVàdV̀k]do]ZhV
Z_hV̂d̀afYVZcVc]YVàdYoVf_VYo]Vvjd]]b]_Y�V̀dVfaV_̀VcX\oVZb̀ X_YVfcVc]YVàdYoVf_VYo]Vvjd]]b]_Y�VZVd]Zc̀_Zi[]VZb̀ X_YyV�_V
cX\oV\Zc]�VZ_hVZ[c̀VX_h]dVw]\Yf̀_Vxyzyzyz�VYo]Vp̀_YdZ\ỲdVcoZ[[V�]]̂VZ_hV̂d]c]_Y�Vf_VcX\oVàdbVZcVYo]Vvd\ofY]\YVbZeV
d̂]c\dfi]�VZ_VfY]bfg]hVZ\\̀X_Yf_jVỲj]Yo]dV�fYoVẐ d̂̂̀ dfZY]VcX̂^̀dYf_jVhZYZyVn_[]ccV̀Yo]d�fc]V̂d̀kfh]hVf_VYo]V
p̀_YdZ\YVq̀\Xb]_Yc�V\̀cYcVàdVYo]V̂Xd̂̀ c]cV̀aVYofcVw]\Yf̀_Vxyzy{VcoZ[[Vi]V[fbfY]hVỲVYo]Và[[̀�f_j�

TUVVVVp̀cYcV̀aV[Zìd�Vf_\[Xhf_jVẐ [̂f\Zi[]V̂Zed̀[[VYZt]c�Vadf_j]Vi]_]afYcVd]rXfd]hVieVZjd]]b]_YV̀dV\XcỲb�V
�̀d�]dc�V\̀b̂ ]_cZYf̀_Vf_cXdZ_\]�VZ_hV̀Yo]dV]b̂ [̀e]]V\̀cYcVẐ d̂̀k]hVieVYo]Vvd\ofY]\Yl

TmVVVVp̀cYcV̀aVbZY]dfZ[c�VcX̂ [̂f]c�VZ_hV]rXf̂b]_Y�Vf_\[Xhf_jV\̀cYV̀aVYdZ_ĉ d̀YZYf̀_�V�o]Yo]dVf_\̀d̂̀ dZY]hV̀dV
\̀_cXb]hl

TsVVVV�]_YZ[V\̀cYcV̀aVbZ\of_]deVZ_hV]rXf̂b]_Y�V]t\[Xcfk]V̀aVoZ_hVỲ̀ [c�V�o]Yo]dVd]_Y]hVad̀bVYo]Vp̀_YdZ\ỲdV
d̀V̀Yo]dcl

TuVVVVp̀cYcV̀aV̂d]bfXbcVàdVZ[[Vì_hcVZ_hVf_cXdZ_\]�V̂]dbfYVa]]c�VZ_hVcZ[]c�VXc]�V̀dVcfbf[ZdVYZt]c�Vhfd]\Y[eV
d][ZY]hVỲVYo]V\oZ_j]lVZ_h

T�VVVVp̀cYcV̀aVcX̂]dkfcf̀_VZ_hVaf][hV̀aaf\]V̂]dc̀__][Vhfd]\Y[eVZYYdfiXYZi[]VỲVYo]V\oZ_j]y

|}~TsT�V�aVYo]Vp̀_YdZ\ỲdVhfcZjd]]cV�fYoVYo]VZh�XcYb]_YVf_VYo]Vp̀_YdZ\YV�fb]�VYo]Vp̀_YdZ\ỲdVbZeVbZ�]VZVp[ZfbVf_V
Z\\̀dhZ_\]V�fYoVẐ [̂f\Zi[]V̂d̀kfcf̀_cV̀aVvdYf\[]V��y

|}~TsT�Vn̂ _̀Vd]\]f̂YV̀aVZVp̀_cYdX\Yf̀_VpoZ_j]Vqfd]\Yfk]�VYo]Vp̀_YdZ\ỲdVcoZ[[V̂d̀b̂ Y[eV̂d̀\]]hV�fYoVYo]V\oZ_j]Vf_V
Yo]V� d̀�Vf_k̀[k]hVZ_hVZhkfc]VYo]Vvd\ofY]\YV̀aVYo]Vp̀_YdZ\Ỳd�cVZjd]]b]_YV̀dVhfcZjd]]b]_YV�fYoVYo]Vb]Yòh�VfaVZ_e�V
d̂̀kfh]hVf_VYo]Vp̀_cYdX\Yf̀_VpoZ_j]Vqfd]\Yfk]VàdVh]Y]dbf_f_jVYo]V̂d̀̂ c̀]hVZh�XcYb]_YVf_VYo]Vp̀_YdZ\YVwXbV̀dV
p̀_YdZ\YV�fb]y

|}~TsT~VvVp̀_cYdX\Yf̀_VpoZ_j]Vqfd]\Yfk]Vcfj_]hVieVYo]Vp̀_YdZ\ỲdVf_hf\ZY]cVYo]Vp̀_YdZ\Ỳd�cVZjd]]b]_YVYo]d]�fYo�V
f_\[Xhf_jVZh�XcYb]_YVf_Vp̀_YdZ\YVwXbVZ_hVp̀_YdZ\YV�fb]V̀dVYo]Vb]YòhVàdVh]Y]dbf_f_jVYo]byVwX\oVZjd]]b]_YVcoZ[[V
i]V]aa]\Yfk]Vfbb]hfZY][eVZ_hVcoZ[[Vi]Vd]\̀dh]hVZcVZVpoZ_j]V�dh]dy

|}~TsT�V�o]VZb̀ X_YV̀aV\d]hfYVỲVi]VZ[[̀�]hVieVYo]Vp̀_YdZ\ỲdVỲVYo]V��_]dVàdVZVh][]Yf̀_V̀dV\oZ_j]VYoZYVd]cX[YcVf_VZV
_]YVh]\d]Zc]Vf_VYo]Vp̀_YdZ\YVwXbVcoZ[[Vi]VZ\YXZ[V_]YV\̀cYVZcV\̀_afdb]hVieVYo]Vvd\ofY]\YyV�o]_VìYoVZhhfYf̀_cVZ_hV
\d]hfYcV\̀k]df_jVd][ZY]hV� d̀�V̀dVcXicYfYXYf̀_cVZd]Vf_k̀[k]hVf_VZV\oZ_j]�VYo]VZ[[̀�Z_\]VàdV̀k]do]ZhVZ_hV̂d̀afYVcoZ[[V
i]VafjXd]hV̀_VYo]ViZcfcV̀aV_]YVf_\d]Zc]�VfaVZ_e�V�fYoVd]ĉ]\YVỲVYoZYV\oZ_j]y

|}~TsT�V�]_hf_jVaf_Z[Vh]Y]dbf_ZYf̀_V̀aVYo]VỲYZ[V\̀cYV̀aVZVp̀_cYdX\Yf̀_VpoZ_j]Vqfd]\Yfk]VỲVYo]V��_]d�VYo]Vp̀_YdZ\ỲdV
bZeVd]rX]cYV̂Zeb]_YVàdV� d̀�V\̀b̂ []Y]hVX_h]dVYo]Vp̀_cYdX\Yf̀_VpoZ_j]Vqfd]\Yfk]Vf_Vv̂ [̂f\ZYf̀_cVàdV�Zeb]_YyV
�o]Vvd\ofY]\YV�f[[VbZ�]VZ_Vf_Y]dfbVh]Y]dbf_ZYf̀_VàdV̂Xd̂̀ c]cV̀aVb̀ _Yo[eV\]dYfaf\ZYf̀_VàdV̂Zeb]_YVàdVYòc]V\̀cYcV
Z_hV\]dYfaeVàdV̂Zeb]_YVYo]VZb̀ X_YVYoZYVYo]Vvd\ofY]\YVh]Y]dbf_]c�Vf_VYo]Vvd\ofY]\Y�cV̂d̀a]ccf̀_Z[V�Xhjb]_Y�VỲVi]V
d]Zc̀_Zi[eV�XcYfaf]hyV�o]Vvd\ofY]\Y�cVf_Y]dfbVh]Y]dbf_ZYf̀_V̀aV\̀cYVcoZ[[VZh�XcYVYo]Vp̀_YdZ\YVwXbV̀_VYo]VcZb]ViZcfcV
ZcVZVpoZ_j]V�dh]d�VcXi�]\YVỲVYo]VdfjoYV̀aV]fYo]dV̂ZdYeVỲVhfcZjd]]VZ_hVZcc]dYVZVp[ZfbVf_VZ\\̀dhZ_\]V�fYoVvdYf\[]V��y

|}~TsTU�V�o]_VYo]V��_]dVZ_hVp̀_YdZ\ỲdVZjd]]V�fYoVZVh]Y]dbf_ZYf̀_VbZh]VieVYo]Vvd\ofY]\YV\̀_\]d_f_jVYo]V
Zh�XcYb]_YcVf_VYo]Vp̀_YdZ\YVwXbVZ_hVp̀_YdZ\YV�fb]�V̀dV̀Yo]d�fc]Vd]Z\oVZjd]]b]_YVX̂ _̀VYo]VZh�XcYb]_Yc�VcX\oV
Zjd]]b]_YVcoZ[[Vi]V]aa]\Yfk]Vfbb]hfZY][eVZ_hVYo]Vvd\ofY]\YV�f[[V̂d]̂Zd]VZVpoZ_j]V�dh]dyVpoZ_j]V�dh]dcVbZeVi]V
fccX]hVàdVZ[[V̀dVZ_eV̂ZdYV̀aVZVp̀_cYdX\Yf̀_VpoZ_j]Vqfd]\Yfk]y

|}~Tu}�����}�������}��}���}����
�o]Vvd\ofY]\YVbZeV̀dh]dVbf_̀dV\oZ_j]cVf_VYo]V� d̀�VYoZYVZd]V\̀_cfcY]_YV�fYoVYo]Vf_Y]_YV̀aVYo]Vp̀_YdZ\YVq̀\Xb]_YcV
Z_hVh̀V_̀YVf_k̀[k]VZ_VZh�XcYb]_YVf_VYo]Vp̀_YdZ\YVwXbV̀dVZ_V]tY]_cf̀_V̀aVYo]Vp̀_YdZ\YV�fb]yV�o]Vvd\ofY]\Y�cV̀dh]dV
àdVbf_̀dV\oZ_j]cVcoZ[[Vi]Vf_V�dfYf_jyV�aVYo]Vp̀_YdZ\ỲdVi][f]k]cVYoZYVYo]V̂d̀̂ c̀]hVbf_̀dV\oZ_j]Vf_VYo]V� d̀�V�f[[V
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TUUVWXYXZVY[\]X̂TWXY_̀aY\̂Y[\]X̂TWXYbcaVdYXZVY[\]X̂TWX\̂YeZTffY]\XcUgYXZVYĥWZcXVWXYT]iYeZTffY]\XYĵ\WVViYX\Y
cajfVaV]XYXZVYWZT]kVYc]YXZVYl\̂mnYoUYXZVY[\]X̂TWX\̂YjV̂U\̂aeYXZVYl\̂mYeVXYU\̂XZYc]YXZVYĥWZcXVWXpeY\̂iV̂YU\̂YTYac]\̂Y
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STUVWVhijklimnokpqloqirstiupqkkvwxisiylnqpzposqlizvni{strl|qip|iukvwlivnip|i}snq~iqviqklil�ql|qinls�v|s�wti|lol��snti
qvi}nvqloqiqkli�u|ln~ipzip|iqklimnokpqloq��iv}p|pv|iqklinl}nl�l|qsqpv|�iqviqkli�u|lninl��pnlxi�ti�loqpv|i�����ios||vqi
�lirsxl�i�ziqklimnokpqloqip�i�|s�wliqviolnqpzti}strl|qip|iqklisrv�|qivziqklim}}wposqpv|~iqklimnokpqloqiupwwi|vqpztiqkli
yv|qnsoqvnis|xi�u|lnis�i}nv�pxlxip|i�loqpv|i������i�ziqkliyv|qnsoqvnis|ximnokpqloqios||vqis�nlliv|isinl�p�lxi
srv�|q~iqklimnokpqloqiupwwi}nvr}qwtip���lisiylnqpzposqlizvni{strl|qizvniqklisrv�|qizvniukpokiqklimnokpqloqip�is�wliqvi
rs�li��okinl}nl�l|qsqpv|�iqviqkli�u|ln�ijklimnokpqloqirstisw�viupqkkvwxisiylnqpzposqlizvni{strl|qivn~i�los��livzi
����l��l|qwtixp�ov�lnlxil�pxl|ol~irsti|�wwpztiqkliukvwlivnisi}snqivzisiylnqpzposqlizvni{strl|qi}nl�pv��wtip���lx~iqvi
��okil�ql|qis�irsti�li|lol��sntip|iqklimnokpqloq��iv}p|pv|iqvi}nvqloqiqkli�u|lniznvriwv��izvniukpokiqkliyv|qnsoqvni
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sool}qs�wliqviqkli�u|lnip�i}nv�pxlxi�tiqkliyv|qnsoqvn�
V�iiiizspw�nlivziqkliyv|qnsoqvniqvirs�li}strl|q�i}nv}lnwtiqvi���ov|qnsoqvn�ivni��}}wpln�izvniws�vn~irsqlnpsw�i
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V�iiiinls�v|s�wlil�pxl|oliqksqiqkli�vn�ios||vqi�liovr}wlqlxizvniqkli�|}spxi�sws|olivziqkliyv|qnsoqi��r�
VWiiiixsrs�liqviqkli�u|lnivnisi�l}snsqliyv|qnsoqvn�
V�iiiinls�v|s�wlil�pxl|oliqksqiqkli�vn�iupwwi|vqi�liovr}wlqlxiupqkp|iqkliyv|qnsoqijprl~is|xiqksqiqkli�|}spxi

�sws|oliuv�wxi|vqi�lisxl��sqliqviov�lnisoq�swivniwp��pxsqlxixsrs�l�izvniqklis|qpop}sqlxixlwst�ivn
V�iiiinl}lsqlxizspw�nliqviosnntiv�qiqkli�vn�ip|isoovnxs|oliupqkiqkliyv|qnsoqi�vo�rl|q��i

STUVWV�i�kl|ilpqklni}snqtixp�}�ql�iqklimnokpqloq��ixlop�pv|inl�snxp|�isiylnqpzposqlizvni{strl|qi�|xlni�loqpv|i�����~i
p|iukvwlivnip|i}snq~iqksqi}snqtirsti���rpqisiywsprip|isoovnxs|oliupqkimnqpowli���

STUVWV�i�kl|iqklinls�v|�izvniupqkkvwxp|�iolnqpzposqpv|isnlinlrv�lx~iolnqpzposqpv|iupwwi�lirsxlizvnisrv�|q�i
}nl�pv��wtiupqkklwx�

STUVWV�T�ziqklimnokpqloqiupqkkvwx�iolnqpzposqpv|izvni}strl|qi�|xlni�loqpv|i�������~iqkli�u|lnirst~isqipq�i�vwliv}qpv|~i
p���li�vp|qioklo��iqviqkliyv|qnsoqvnis|xiqvis|ti���ov|qnsoqvnivni��}}wplniqviukvriqkliyv|qnsoqvnizspwlxiqvirs�li
}strl|qizvni�vn�i}nv}lnwti}lnzvnrlxivnirsqlnpswivnil��p}rl|qi��pqs�wtixlwp�lnlx�i�ziqkli�u|lnirs�l�i}strl|q�i�ti
�vp|qioklo�~iqkli�u|lni�kswwi|vqpztiqklimnokpqloqis|xiqkliyv|qnsoqvni�kswwinlzwloqi��oki}strl|qiv|ipq�i|l�qi
m}}wposqpv|izvni{strl|q�

STUV�T�e]�eY\\T�g��Ŷ_\
STUV�Vhimzqlniqklimnokpqloqiks�ip���lxisiylnqpzposqlizvni{strl|q~iqkli�u|lni�kswwirs�li}strl|qip|iqklirs||lnis|xi
upqkp|iqkliqprli}nv�pxlxip|iqkliyv|qnsoqi�vo�rl|q�~is|xi�kswwi�vi|vqpztiqklimnokpqloq�

STUV�V�ijkliyv|qnsoqvni�kswwi}stilsoki���ov|qnsoqvn~i|viwsqlniqks|i�l�l|ixst�iszqlninlolp}qivzi}strl|qiznvriqkli
�u|ln~iqklisrv�|qiqviukpokiqkli���ov|qnsoqvnip�il|qpqwlx~inlzwloqp|�i}lnol|qs�l�isoq�swwtinlqsp|lxiznvri}strl|q�iqvi
qkliyv|qnsoqvniv|isoov�|qivziqkli���ov|qnsoqvn��i}vnqpv|ivziqkli�vn��ijkliyv|qnsoqvni�ksww~i�tis}}nv}npsqli
s�nllrl|qiupqkilsoki���ov|qnsoqvn~inl��pnlilsoki���ov|qnsoqvniqvirs�li}strl|q�iqvi�������ov|qnsoqvn�ip|isi�prpwsni
rs||ln�

STUV�V�ijklimnokpqloqiupww~iv|inl��l�q~iz�n|p�kiqvisi���ov|qnsoqvn~ipzi}nsoqpos�wl~ip|zvnrsqpv|inl�snxp|�i}lnol|qs�l�ivzi
ovr}wlqpv|ivnisrv�|q�is}}wplxizvni�tiqkliyv|qnsoqvnis|xisoqpv|iqs�l|iqklnlv|i�tiqklimnokpqloqis|xi�u|lniv|i
soov�|qivzi}vnqpv|�ivziqkli�vn�ixv|li�ti��oki���ov|qnsoqvn�

STUV�V�ijkli�u|lniks�iqklinp�kqiqvinl��l�qiunpqql|il�pxl|oliznvriqkliyv|qnsoqvniqksqiqkliyv|qnsoqvniks�i}nv}lnwti}spxi
���ov|qnsoqvn�is|xi��}}wpln�isrv�|q�i}spxi�tiqkli�u|lniqviqkliyv|qnsoqvnizvni���ov|qnsoqlxi�vn��i�ziqkliyv|qnsoqvni
zspw�iqviz�n|p�ki��okil�pxl|oliupqkp|i�l�l|ixst�~iqkli�u|lni�kswwiks�liqklinp�kqiqviov|qsoqi���ov|qnsoqvn�is|xi
��}}wpln�iqvis�olnqsp|iuklqklniqkltiks�li�ll|i}nv}lnwti}spx�i lpqklniqkli�u|lni|vnimnokpqloqi�kswwiks�lis|i
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STUV�VWijkliyv|qnsoqvn��i}strl|q�iqvi��}}wpln�i�kswwi�liqnlsqlxip|isirs||lni�prpwsniqviqksqi}nv�pxlxip|i�loqpv|�i��¡��~i
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TUVWXWXYZY[\]̂_̀_ab̂\Ỳc]Ydbef\ĝhYbYi]cj]\kkYibef\ĝhYc]Yib]̂_blYc]Y\ĝ_]\Ymk\Yc]YcaamibgaeYc̀Ŷn\Yd]co\âYpeŶn\Y
qrg\]YknbllYgĉYacgk̂_̂m̂\Ybaa\îbga\Yc̀Ysc]tYgĉY_gYbaac]ubga\Yr_̂nŶn\Y[cĝ]bâYvcamf\ĝkw

TUVWXWxYygl\kkŶn\Y[cĝ]bâc]Yi]cz_u\kŶn\Yqrg\]Yr_̂nYbYibef\ĝYpcguY_gŶn\ỲmllYi\gblYkmfYc̀Ŷn\Y[cĝ]bâY{mfhY
ibef\ĝkY]\a\_z\uYpeŶn\Y[cĝ]bâc]Ỳc]Ysc]tYi]ci\]leYi\]̀c]f\uYpeY{mpacĝ]bâc]kYc]Yi]cz_u\uYpeYkmiil_\]kYknbllY
p\Yn\luYpeŶn\Y[cĝ]bâc]Ỳc]Ŷnck\Y{mpacĝ]bâc]kYc]Ykmiil_\]kYrncYi\]̀c]f\uYsc]tYc]Ỳm]g_kn\uYfb̂\]_blkhYc]YpĉnhY
mgu\]Yacĝ]bâYr_̂nŶn\Y[cĝ]bâc]Ỳc]Yrn_anYibef\ĝYrbkYfbu\YpeŶn\Yqrg\]wY|ĉn_gjYacĝb_g\uYn\]\_gYknbllY
]\}m_]\Yfcg\eŶcYp\Yilba\uY_gYbYk\ib]b̂\YbaacmĝYbguYgĉYacff_gjl\uYr_̂nYfcg\eYc̀Ŷn\Y[cĝ]bâc]hYa]\b̂\YbgeY
_̀uma_b]eYl_bp_l_̂eYc]Ŷc]̂Yl_bp_l_̂eYcgŶn\Yib]̂Yc̀Ŷn\Y[cĝ]bâc]Ỳc]Yp]\banYc̀Ŷ]mk̂hYc]Y\ĝ_̂l\YbgeYi\]kcgYc]Y\ĝ_̂eŶcYbgY
brb]uYc̀Yimg_̂_z\Yubfbj\kYbjb_gk̂Ŷn\Y[cĝ]bâc]Ỳc]Yp]\banYc̀Ŷn\Y]\}m_]\f\ĝkYc̀Ŷn_kYi]cz_k_cgw

TUVWXW~Ud]cz_u\uŶn\Yqrg\]YnbkỲml̀_ll\uY_̂kYibef\ĝYcpl_jb̂_cgkYmgu\]Ŷn\Y[cĝ]bâYvcamf\ĝkhŶn\Y[cĝ]bâc]YknbllY
u\̀\guYbguY_gu\fg_̀eŶn\Yqrg\]Ỳ]cfYbllYlckkhYl_bp_l_̂ehYubfbj\Yc]Y\�i\gk\hY_galmu_gjY]\bkcgbpl\Yb̂̂c]g\e�kỲ\\kY
bguYl_̂_jb̂_cgY\�i\gk\khYb]_k_gjYcm̂Yc̀YbgeYl_\gYalb_fYc]Yĉn\]Yalb_fỲc]Yibef\ĝYpeYbgeY{mpacĝ]bâc]Yc]Ykmiil_\]Yc̀Y
bgeŶ_\]wYyicgY]\a\_îYc̀Ygĉ_a\Yc̀YbYl_\gYalb_fYc]Yĉn\]Yalb_fỲc]Yibef\ĝhŶn\Yqrg\]YknbllYgĉ_̀eŶn\Y[cĝ]bâc]wY�̀Y
bii]cz\uYpeŶn\Ybiil_abpl\Yacm]̂hYrn\gY]\}m_]\uhŶn\Y[cĝ]bâc]YfbeYkmpk̂_̂m̂\YbYkm]\̂eYpcguỲc]Ŷn\Yi]ci\]̂eY
bjb_gk̂Yrn_anŶn\Yl_\gYc]Yĉn\]Yalb_fỲc]Yibef\ĝYnbkYp\\gYbkk\]̂\uw

TUVWxU�������U��U�������
�̀Ŷn\YZ]an_̂\âYuc\kYgĉY_kkm\YbY[\]̂_̀_ab̂\Ỳc]Ydbef\ĝhŶn]cmjnYgcỲbml̂Yc̀Ŷn\Y[cĝ]bâc]hYr_̂n_gYk\z\gYubekYb̀̂\]Y
]\a\_îYc̀Ŷn\Y[cĝ]bâc]�kYZiil_ab̂_cgỲc]Ydbef\ĝhYc]Y_̀Ŷn\Yqrg\]Yuc\kYgĉYibeŶn\Y[cĝ]bâc]Yr_̂n_gYk\z\gYubekY
b̀̂\]Ŷn\Yub̂\Y\k̂bpl_kn\uY_gŶn\Y[cĝ]bâYvcamf\ĝkhŶn\YbfcmĝYa\]̂_̀_\uYpeŶn\YZ]an_̂\âYc]Ybrb]u\uYpeYp_gu_gjY
u_kim̂\Y]\kclm̂_cghŶn\gŶn\Y[cĝ]bâc]YfbehYmicgYk\z\gYbuu_̂_cgblYubek�Ygĉ_a\ŶcŶn\Yqrg\]YbguYZ]an_̂\âhYk̂ciŶn\Y
sc]tYmĝ_lYibef\ĝYc̀Ŷn\YbfcmĝYcr_gjYnbkYp\\gY]\a\_z\uwY�n\Y[cĝ]bâY�_f\YknbllYp\Y\�̂\gu\uYbii]ci]_b̂\leYbguY
n̂\Y[cĝ]bâY{mfYknbllYp\Y_ga]\bk\uYpeŶn\YbfcmĝYc̀Ŷn\Y[cĝ]bâc]�kY]\bkcgbpl\Yack̂kYc̀Yknm̂ucrghYu\lbeYbguYk̂b]̂�
mihYilmkY_ĝ\]\k̂YbkYi]cz_u\uỲc]Y_gŶn\Y[cĝ]bâYvcamf\ĝkw
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TUVW~W�Y{mpk̂bĝ_blY[cfil\̂_cgY_kŶn\Yk̂bj\Y_gŶn\Yi]cj]\kkYc̀Ŷn\Ysc]tYrn\gŶn\Ysc]tYc]Yu\k_jgb̂\uYic]̂_cgŶn\]\c̀Y
_kYkm̀̀_a_\ĝleYacfil\̂\Y_gYbaac]ubga\Yr_̂nŶn\Y[cĝ]bâYvcamf\ĝkYkcŶnb̂Ŷn\Yqrg\]YabgYcaamieYc]Ym̂_l_�\Ŷn\Y
sc]tỲc]Y_̂kY_ĝ\gu\uYmk\w

TUVW~W�Ysn\gŶn\Y[cĝ]bâc]Yacgk_u\]kŶnb̂Ŷn\Ysc]thYc]YbYic]̂_cgŶn\]\c̀Yrn_anŶn\Yqrg\]Ybj]\\kŶcYbaa\îY
k\ib]b̂\lehY_kYkmpk̂bĝ_blleYacfil\̂\hŶn\Y[cĝ]bâc]YknbllYi]\ib]\YbguYkmpf_̂ŶcŶn\YZ]an_̂\âYbYacfi]\n\gk_z\Yl_k̂Yc̀Y
_̂\fkŶcYp\Yacfil\̂\uYc]Yac]]\â\uYi]_c]ŶcỲ_gblYibef\ĝwY�b_lm]\ŶcY_galmu\YbgY_̂\fYcgYkmanYl_k̂Yuc\kYgĉYbl̂\]Ŷn\Y
]\kicgk_p_l_̂eYc̀Ŷn\Y[cĝ]bâc]ŶcYacfil\̂\YbllYsc]tY_gYbaac]ubga\Yr_̂nŶn\Y[cĝ]bâYvcamf\ĝkw

TUVW~W�YyicgY]\a\_îYc̀Ŷn\Y[cĝ]bâc]�kYl_k̂hŶn\YZ]an_̂\âYr_llYfbt\YbgY_gki\â_cgŶcYu\̂\]f_g\Yrn\̂n\]Ŷn\Ysc]tYc]Y
u\k_jgb̂\uYic]̂_cgŶn\]\c̀Y_kYkmpk̂bĝ_blleYacfil\̂\wY�̀Ŷn\YZ]an_̂\â�kY_gki\â_cgYu_kalck\kYbgeY_̂\fhYrn\̂n\]Yc]YgĉY
_galmu\uYcgŶn\Y[cĝ]bâc]�kYl_k̂hYrn_anY_kYgĉYkm̀̀_a_\ĝleYacfil\̂\Y_gYbaac]ubga\Yr_̂nŶn\Y[cĝ]bâYvcamf\ĝkYkcY
n̂b̂Ŷn\Yqrg\]YabgYcaamieYc]Ym̂_l_�\Ŷn\Ysc]tYc]Yu\k_jgb̂\uYic]̂_cgŶn\]\c̀Ỳc]Y_̂kY_ĝ\gu\uYmk\hŶn\Y[cĝ]bâc]Y
knbllhYp\̀c]\Y_kkmbga\Yc̀Ŷn\Y[\]̂_̀_ab̂\Yc̀Y{mpk̂bĝ_blY[cfil\̂_cghYacfil\̂\Yc]Yac]]\âYkmanY_̂\fYmicgYgĉ_̀_ab̂_cgY
peŶn\YZ]an_̂\âwY�gYkmanYabk\hŶn\Y[cĝ]bâc]YknbllŶn\gYkmpf_̂YbY]\}m\k̂Ỳc]Ybgĉn\]Y_gki\â_cgYpeŶn\YZ]an_̂\âŶcY
u\̂\]f_g\Y{mpk̂bĝ_blY[cfil\̂_cgw

TUVW~W�Ysn\gŶn\Ysc]tYc]Yu\k_jgb̂\uYic]̂_cgŶn\]\c̀Y_kYkmpk̂bĝ_blleYacfil\̂\hŶn\YZ]an_̂\âYr_llYi]\ib]\YbY
[\]̂_̀_ab̂\Yc̀Y{mpk̂bĝ_blY[cfil\̂_cgŶnb̂YknbllY\k̂bpl_knŶn\Yub̂\Yc̀Y{mpk̂bĝ_blY[cfil\̂_cg�Y\k̂bpl_knY
]\kicgk_p_l_̂_\kYc̀Ŷn\Yqrg\]YbguY[cĝ]bâc]Ỳc]Yk\am]_̂ehYfb_ĝ\gbga\hYn\b̂hYm̂_l_̂_\khYubfbj\ŶcŶn\Ysc]tYbguY
_gkm]bga\�YbguỲ_�Ŷn\Ŷ_f\Yr_̂n_gYrn_anŶn\Y[cĝ]bâc]YknbllỲ_g_knYbllY_̂\fkYcgŶn\Yl_k̂Ybaacfibge_gjŶn\Y
[\]̂_̀_ab̂\wYsb]]bĝ_\kY]\}m_]\uYpeŶn\Y[cĝ]bâYvcamf\ĝkYknbllYacff\ga\YcgŶn\Yub̂\Yc̀Y{mpk̂bĝ_blY[cfil\̂_cgY
c̀Ŷn\Ysc]tYc]Yu\k_jgb̂\uYic]̂_cgŶn\]\c̀Ymgl\kkYĉn\]r_k\Yi]cz_u\uY_gŶn\Y[\]̂_̀_ab̂\Yc̀Y{mpk̂bĝ_blY[cfil\̂_cgw

TUVW~W�Y�n\Y[\]̂_̀_ab̂\Yc̀Y{mpk̂bĝ_blY[cfil\̂_cgYknbllYp\Ykmpf_̂̂\uŶcŶn\Yqrg\]YbguY[cĝ]bâc]Ỳc]Ŷn\_]Yr]_̂̂\gY
baa\îbga\Yc̀Y]\kicgk_p_l_̂_\kYbkk_jg\uŶcŶn\fY_gŶn\Y[\]̂_̀_ab̂\wYyicgYkmanYbaa\îbga\hYbguYacgk\ĝYc̀Ykm]\̂eY_̀Y
bgehŶn\Yqrg\]YknbllYfbt\Yibef\ĝYc̀Y]\̂b_gbj\Ybiile_gjŶcŶn\Ysc]tYc]Yu\k_jgb̂\uYic]̂_cgŶn\]\c̀wY{manYibef\ĝY
knbllYp\Ybuomk̂\uỲc]Ysc]tŶnb̂Y_kY_gacfil\̂\Yc]YgĉY_gYbaac]ubga\Yr_̂nŶn\Y]\}m_]\f\ĝkYc̀Ŷn\Y[cĝ]bâYvcamf\ĝkw
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TUVWVUXYZ[\Y]Û__̀aYb_cUdZUefg
TUVWVWhijklimnolpiqrsituuvwsitpivxlirosiutqwylzl{itpiwrpz|ryysiutqwylzl{iwtpz|toit}izkli~tp�irzirosixzr�linkloi
xvukiwtpz|toi|xi{lx|�orzl{i�sixlwrprzlir�pllqlozin|zkizkli�tozpruztp�iwpt�|{l{ixvukituuvwrousitpivxli|xiutoxlozl{i
zti�sizkli|oxvplpiro{irvzktp|�l{i�siwv�y|uirvzktp|z|lxikr�|o�i�vp|x{|uz|toit�lpizkli�pt�luz�i�vukiwrpz|ryituuvwrousitpi
vxliqrsiutqqloulinklzklpitpiotzizkliwtpz|toi|xixv�xzroz|ryysiutqwylzl�iwpt�|{l{izklimnolpiro{i�tozpruztpikr�li
ruulwzl{i|oinp|z|o�izkliplxwtox|�|y|z|lxirxx|�ol{iztilrukit}izklqi}tpiwrsqlozx�iplzr|or�l�i|}iros�ixluvp|zs�i
qr|ozloroul�iklrz�ivz|y|z|lx�i{rqr�liztizkli~tp�iro{i|oxvproul�iro{ikr�lir�pll{i|oinp|z|o�iutoulpo|o�izkliwlp|t{i}tpi
utppluz|toit}izkli~tp�iro{iutqqloulqlozit}inrpproz|lxipl�v|pl{i�sizkli�tozpruzi�tuvqlozx�i~kloizkli�tozpruztpi
utox|{lpxiriwtpz|toixv�xzroz|ryysiutqwylzl�izkli�tozpruztpixkryyiwplwrpliro{ixv�q|ziriy|xziztizkli�puk|zluzirxiwpt�|{l{i
vo{lpi�luz|toi������i�toxlozit}izkli�tozpruztpiztiwrpz|ryituuvwrousitpivxlixkryyiotzi�livoplrxtor�ysin|zkkly{�ijkli
xzr�lit}izkliwpt�plxxit}izkli~tp�ixkryyi�li{lzlpq|ol{i�sinp|zzloir�pllqlozi�lznlloizklimnolpiro{i�tozpruztpitp�i|}i
otir�pllqlozi|xiplrukl{�i�si{lu|x|toit}izkli�puk|zluz�

TUVWVW�i�qql{|rzlysiwp|tpiztixvukiwrpz|ryituuvwrousitpivxl�izklimnolp�i�tozpruztp�iro{i�puk|zluzixkryyi�t|ozysi|oxwluzi
zklirplrizti�lituuvw|l{itpiwtpz|toit}izkli~tp�izti�livxl{i|oitp{lpizti{lzlpq|oliro{iplutp{izkliuto{|z|toit}izkli
~tp��

TUVWVW�i�oylxxitzklpn|xlir�pll{ivwto�iwrpz|ryituuvwrousitpivxlit}iriwtpz|toitpiwtpz|toxit}izkli~tp�ixkryyiotzi
utoxz|zvzliruulwzroulit}i~tp�iotziutqwys|o�in|zkizklipl�v|plqlozxit}izkli�tozpruzi�tuvqlozx�

TUVWh�U�\bY]U�d�a]g[\dbUYb�U�\bY]UXYc�gb[
TUVWh�Whi�wtoiplul|wzit}izkli�tozpruztp�xiotz|ulizkrzizkli~tp�i|xiplr{si}tpi}|oryi|oxwluz|toiro{iruulwzrouliro{ivwtoi
plul|wzit}iri}|oryi�wwy|urz|toi}tpi�rsqloz�izkli�puk|zluzin|yyiwptqwzysiqr�lixvuki|oxwluz|to�i~kloizkli�puk|zluzi
}|o{xizkli~tp�iruulwzr�ylivo{lpizkli�tozpruzi�tuvqlozxiro{izkli�tozpruzi}vyysiwlp}tpql{�izkli�puk|zluzin|yyi
wptqwzysi|xxvliri}|oryi�lpz|}|urzli}tpi�rsqlozixzrz|o�izkrziztizkli�lxzit}izkli�puk|zluz�xi�otnyl{�l�i|o}tpqrz|toiro{i
�ly|l}�iro{itoizkli�rx|xit}izkli�puk|zluz�xito�x|zli�|x|zxiro{i|oxwluz|tox�izkli~tp�ikrxi�lloiutqwylzl{i|oiruutp{rouli
n|zkizkli�tozpruzi�tuvqlozxiro{izkrzizkliloz|pli�ryrouli}tvo{izti�li{vlizkli�tozpruztpiro{iotzl{i|oizkli}|oryi
�lpz|}|urzli|xi{vliro{iwrsr�yl�ijkli�puk|zluz�xi}|oryi�lpz|}|urzli}tpi�rsqlozin|yyiutoxz|zvzliri}vpzklpiplwplxlozrz|toi
zkrziuto{|z|toxiy|xzl{i|oi�luz|toi������irxiwplul{loziztizkli�tozpruztp�xi�l|o�iloz|zyl{izti}|oryiwrsqlozikr�li�lloi
}vy}|yyl{�

TUVWh�W�i�l|zklpi}|oryiwrsqloziotpirosiplqr|o|o�iplzr|ol{iwlpulozr�lixkryyi�lutqli{vlivoz|yizkli�tozpruztpixv�q|zxi
ztizkli�puk|zluzi���iroir}}|{r�|zizkrziwrsptyyx�i�|yyxi}tpiqrzlp|ryxiro{il�v|wqloz�iro{itzklpi|o{l�zl{olxxiutooluzl{i
n|zkizkli~tp�i}tpink|ukizklimnolpitpizklimnolp�xiwptwlpzsiq|�kzi�liplxwtox|�ylitpilouvq�lpl{i�ylxxirqtvozxi
n|zkkly{i�simnolp�ikr�li�lloiwr|{itpitzklpn|xlixrz|x}|l{�i���iriulpz|}|urzlil�|{lou|o�izkrzi|oxvproulipl�v|pl{i�sizkli
�tozpruzi�tuvqlozxiztiplqr|oi|oi}tpulir}zlpi}|oryiwrsqlozi|xiuvpplozysi|oil}}luz�i� �irinp|zzloixzrzlqlozizkrzizkli
�tozpruztpi�otnxit}iotiplrxtoizkrzizkli|oxvproulin|yyiotzi�liplolnr�yliztiut�lpizkliwlp|t{ipl�v|pl{i�sizkli�tozpruzi
�tuvqlozx�i�¡�iutoxlozit}ixvplzs�i|}iros�izti}|oryiwrsqloz�i�¢�i{tuvqlozrz|toit}irosixwlu|ryinrpproz|lx�ixvukirxi
qrov}ruzvplpx�inrpproz|lxitpixwlu|}|ui�v�utozpruztpinrpproz|lx�iro{i�£�i|}ipl�v|pl{i�sizklimnolp�itzklpi{rzri
lxzr�y|xk|o�iwrsqlozitpixrz|x}ruz|toit}it�y|�rz|tox�ixvukirxiplul|wzxiro{iplylrxlxiro{inr|�lpxit}iy|lox�iuyr|qx�i
xluvp|zsi|ozlplxzx�itpilouvq�proulxirp|x|o�itvzit}izkli�tozpruz�iztizklil¤zloziro{i|oixvuki}tpqirxiqrsi�li{lx|�orzl{i
�sizklimnolp�i�}iri�v�utozpruztpipl}vxlxizti}vpo|xkiriplylrxlitpinr|�lpipl�v|pl{i�sizklimnolp�izkli�tozpruztpiqrsi
}vpo|xkiri�to{ixrz|x}ruztpsiztizklimnolpizti|o{lqo|}sizklimnolpir�r|oxzixvukiy|lo�iuyr|q�ixluvp|zsi|ozlplxz�itpi
louvq�proul�i�}iriy|lo�iuyr|q�ixluvp|zsi|ozlplxz�itpilouvq�prouliplqr|oxivoxrz|x}|l{ir}zlpiwrsqlozxirpliqr{l�izkli
�tozpruztpixkryyipl}vo{iztizklimnolpiryyiqtolsizkrzizklimnolpiqrsi�liutqwlyyl{iztiwrsi|oi{|xukrp�|o�izkliy|lo�i
uyr|q�ixluvp|zsi|ozlplxz�itpilouvq�proul�i|ouyv{|o�iryyiutxzxiro{iplrxtor�ylirzztpolsx�i}llx�

TUVWh�W�i�}�ir}zlpi�v�xzroz|ryi�tqwylz|toit}izkli~tp��i}|oryiutqwylz|toizklplt}i|xiqrzlp|ryysi{lyrsl{izkptv�kioti}rvyzi
t}izkli�tozpruztpitpi�si|xxvroulit}i�kro�limp{lpxir}}luz|o�i}|oryiutqwylz|to�iro{izkli�puk|zluzixtiuto}|pqx�izkli
mnolpixkryy�ivwtoirwwy|urz|toi�sizkli�tozpruztpiro{iulpz|}|urz|toi�sizkli�puk|zluz�iro{in|zktvzizlpq|orz|o�izkli
�tozpruz�iqr�liwrsqlozit}izkli�ryrouli{vli}tpizkrziwtpz|toit}izkli~tp�i}vyysiutqwylzl{�iutppluzl{�iro{iruulwzl{�i�}i
zkliplqr|o|o�i�ryrouli}tpi~tp�iotzi}vyysiutqwylzl{itpiutppluzl{i|xiylxxizkroiplzr|or�lixz|wvyrzl{i|oizkli�tozpruzi
�tuvqlozx�iro{i|}i�to{xikr�li�lloi}vpo|xkl{�izklinp|zzloiutoxlozit}izklixvplzsiztiwrsqlozit}izkli�ryrouli{vli}tpi
zkrziwtpz|toit}izkli~tp�i}vyysiutqwylzl{iro{iruulwzl{ixkryyi�lixv�q|zzl{i�sizkli�tozpruztpiztizkli�puk|zluziwp|tpizti
ulpz|}|urz|toit}ixvukiwrsqloz�i�vukiwrsqlozixkryyi�liqr{livo{lpizlpqxiro{iuto{|z|toxi�t�lpo|o�i}|oryiwrsqloz�i
l¤ulwzizkrzi|zixkryyiotziutoxz|zvzlirinr|�lpit}i�yr|qx�
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TUVWXYWZ[\]̂[_̀abcd[ef[fbc̀g[h̀i_̂cj[k]̀gg[leckjbjmĵ[̀[ǹbôp[ef[qg̀b_k[ri[j]̂[snĉp[̂tl̂hj[j]ek̂[̀pbkbcd[fpe_
WX[[[[gb̂cku[qg̀b_ku[k̂lmpbji[bcĵp̂kjku[ep[̂clm_rp̀cl̂k[̀pbkbcd[emj[ef[j]̂[qecjp̀lj[̀cv[mck̂jjĝvw
Wx[[[[f̀bgmp̂[ef[j]̂[yepa[je[le_hgi[nbj][j]̂[p̂zmbp̂_̂cjk[ef[j]̂[qecjp̀lj[{elm_̂cjkw[
W|[[[[ĵp_k[ef[kĥlb̀g[ǹpp̀cjb̂k[p̂zmbp̂v[ri[j]̂[qecjp̀lj[{elm_̂cjkw[ep
WZUUUÙmvbjk[ĥpfep_̂v[ri[j]̂[snĉpu[bf[ĥp_bjĵv[ri[j]̂[qecjp̀lj[{elm_̂cjku[̀fĵp[fbc̀g[h̀i_̂cj}

TUVWXYW~[�ll̂hj̀cl̂[ef[fbc̀g[h̀i_̂cj[ri[j]̂[qecjp̀ljepu[̀[�mrlecjp̀ljepu[ep[̀[kmhhgb̂pu[k]̀gg[leckjbjmĵ[̀[ǹbôp[ef[
lg̀b_k[ri[j]̀j[h̀î [̂̂tl̂hj[j]ek̂[hp̂obemkgi[_̀ v̂[bc[npbjbcd[̀cv[bv̂cjbfb̂v[ri[j]̀j[h̀î [̂̀k[mck̂jjĝv[̀j[j]̂[jb_̂[ef[
fbc̀g[�hhgbl̀jbec[fep[�̀i_̂cj}

�������UXYUUU����������U��U�������U���U��������
TUXYWXU������U�����������U���U��������
\]̂[qecjp̀ljep[k]̀gg[r̂[p̂kheckbrĝ[fep[bcbjb̀jbcdu[_̀bcj̀bcbcdu[̀cv[kmĥpobkbcd[̀gg[k̀f̂ji[hp̂l̀mjbeck[̀cv[hpedp̀_k[
bc[lecĉljbec[nbj][j]̂[ĥpfep_̀cl̂[ef[j]̂[qecjp̀lj}

TUXYWxU������U��U�������U���U��������
TUXYWxWX[\]̂[qecjp̀ljep[k]̀gg[j̀â[p̂̀kec̀rĝ[hp̂l̀mjbeck[fep[k̀f̂ji[efu[̀cv[k]̀gg[hpeobv̂[p̂̀kec̀rĝ[hpeĵljbec[je[
hp̂ôcj[v̀_̀ d̂u[bc mpiu[ep[gekk[je

WX[[[[̂_hgeî k̂[ec[j]̂[yepa[̀cv[ej]̂p[ĥpkeck[n]e[_̀i[r̂[̀ff̂lĵv[j]̂p̂riw
Wx[[[[j]̂[yepa[̀cv[_̀ ĵpb̀gk[̀cv[̂zmbh_̂cj[je[r̂[bclephep̀ĵv[j]̂p̂bcu[n]̂j]̂p[bc[kjep̀d̂[ec[ep[eff[j]̂[kbĵu[

mcv̂p[l̀p̂u[lmkjeviu[ep[lecjpeg[ef[j]̂[qecjp̀ljepu[̀[�mrlecjp̀ljepu[ep[̀[�mr¡kmrlecjp̀ljepw[̀cv
W|[[[[ej]̂p[hpeĥpji[̀j[j]̂[kbĵ[ep[̀v ̀l̂cj[j]̂p̂jeu[kml][̀k[jp̂̂ku[k]pmrku[g̀ncku[ǹgaku[h̀ô_̂cjku[pèvǹiku[

kjpmljmp̂ku[̀cv[mjbgbjb̂k[cej[v̂kbdc̀ĵv[fep[p̂_eògu[p̂gel̀jbecu[ep[p̂hg̀l̂_̂cj[bc[j]̂[lempk̂[ef[
leckjpmljbec}

TUXYWxWx[\]̂[qecjp̀ljep[k]̀gg[le_hgi[nbj]u[̀cv[dbô[cejbl̂k[p̂zmbp̂v[ri[̀hhgbl̀rĝ[g̀nku[kj̀jmĵku[epvbc̀cl̂ku[lev̂ku[
pmĝk[̀cv[p̂dmg̀jbecku[̀cv[g̀nfmg[epv̂pk[ef[hmrgbl[̀mj]epbjb̂ku[r̂ p̀bcd[ec[k̀f̂ji[ef[ĥpkeck[ep[hpeĥpji[ep[j]̂bp[
hpeĵljbec[fpe_[v̀_̀ d̂u[bc mpiu[ep[gekk}

TUXYWxW|[\]̂[qecjp̀ljep[k]̀gg[b_hĝ_̂cju[̂p̂lju[̀cv[_̀bcj̀bcu[̀k[p̂zmbp̂v[ri[̂tbkjbcd[lecvbjbeck[̀cv[ĥpfep_̀cl̂[ef[
j]̂[qecjp̀lju[p̂̀kec̀rĝ[k̀f̂dm̀pvk[fep[k̀f̂ji[̀cv[hpeĵljbecu[bclgmvbcd[hekjbcd[v̀cd̂p[kbdck[̀cv[ej]̂p[ǹpcbcdk[
d̀̀bckj[]̀¢̀pvkw[hpe_mgd̀jbcd[k̀f̂ji[p̂dmg̀jbeckw[̀cv[cejbfibcd[j]̂[enĉpk[̀cv[mk̂pk[ef[̀v ̀l̂cj[kbĵk[̀cv[mjbgbjb̂k[ef[
j]̂[k̀f̂dm̀pvk}

TUXYWxWZ[y]̂c[mk̂[ep[kjep̀d̂[ef[̂thgekbôk[ep[ej]̂p[]̀¢̀pvemk[_̀ ĵpb̀gk[ep[̂zmbh_̂cju[ep[mcmkm̀g[_̂j]evk[̀p̂[
ĉl̂kk̀pi[fep[̂t̂lmjbec[ef[j]̂[yepau[j]̂[qecjp̀ljep[k]̀gg[̂t̂plbk̂[mj_ekj[l̀p̂[̀cv[l̀ppi[ec[kml][̀ljbobjb̂k[mcv̂p[
kmĥpobkbec[ef[hpeĥpgi[zm̀gbfb̂v[ĥpkecĉg}

TUXYWxW~[\]̂[qecjp̀ljep[k]̀gg[hpe_hjgi[p̂_̂vi[v̀_̀ d̂[̀cv[gekk[£ej]̂p[j]̀c[v̀_̀ d̂[ep[gekk[bckmp̂v[mcv̂p[hpeĥpji[
bckmp̀cl̂[p̂zmbp̂v[ri[j]̂[qecjp̀lj[{elm_̂cjk¤[je[hpeĥpji[p̂f̂pp̂v[je[bc[�̂ljbeck[¥¦}§}¥}§[̀cv[¥¦}§}¥}̈[l̀mk̂v[bc[
n]eĝ[ep[bc[h̀pj[ri[j]̂[qecjp̀ljepu[̀[�mrlecjp̀ljepu[̀[�mr¡kmrlecjp̀ljepu[ep[̀cieĉ[vbp̂ljgi[ep[bcvbp̂ljgi[̂_hgeîv[
ri[̀ci[ef[j]̂_u[ep[ri[̀cieĉ[fep[n]ek̂[̀ljk[j]̂i[_̀i[r̂[gb̀rĝ[̀cv[fep[n]bl][j]̂[qecjp̀ljep[bk[p̂kheckbrĝ[mcv̂p[
�̂ljbeck[¥¦}§}¥}§[̀cv[¥¦}§}¥}̈}[\]̂[qecjp̀ljep[_̀i[_̀ â[̀[qg̀b_[fep[j]̂[lekj[je[p̂_̂vi[j]̂[v̀_̀ d̂[ep[gekk[je[j]̂[
t̂ĵcj[kml][v̀_̀ d̂[ep[gekk[bk[̀jjpbrmj̀rĝ[je[̀ljk[ep[e_bkkbeck[ef[j]̂[snĉp[ep[�pl]bĵlj[ep[̀cieĉ[vbp̂ljgi[ep[
bcvbp̂ljgi[̂_hgeîv[ri[̂bj]̂p[ef[j]̂_u[ep[ri[̀cieĉ[fep[n]ek̂[̀ljk[̂bj]̂p[ef[j]̂_[_̀i[r̂[gb̀rĝu[̀cv[cej[̀jjpbrmj̀rĝ[
je[j]̂[f̀mgj[ep[ĉdgbd̂cl̂[ef[j]̂[qecjp̀ljep}[\]̂[fep̂debcd[ergbd̀jbeck[ef[j]̂[qecjp̀ljep[̀p̂[bc[̀vvbjbec[je[j]̂[
qecjp̀ljep©k[ergbd̀jbeck[mcv̂p[�̂ljbec[̈}¥ª}

TUXYWxW«[\]̂[qecjp̀ljep[k]̀gg[v̂kbdc̀ĵ[̀[p̂kheckbrĝ[_̂_r̂p[ef[j]̂[qecjp̀ljep©k[epd̀cb¢̀jbec[̀j[j]̂[kbĵ[n]ek̂[vmji[
k]̀gg[r̂[j]̂[hp̂ôcjbec[ef[̀llbv̂cjk}[\]bk[ĥpkec[k]̀gg[r̂[j]̂[qecjp̀ljep©k[kmĥpbcĵcv̂cj[mcĝkk[ej]̂pnbk̂[
v̂kbdc̀ĵv[ri[j]̂[qecjp̀ljep[bc[npbjbcd[je[j]̂[snĉp[̀cv[�pl]bĵlj}

TUXYWxW¬[\]̂[qecjp̀ljep[k]̀gg[cej[ĥp_bj[̀ci[h̀pj[ef[j]̂[leckjpmljbec[ep[kbĵ[je[r̂[gèv̂v[ke[̀k[je[l̀mk̂[v̀_̀ d̂[ep[
lp̂̀ ĵ[̀c[mck̀f̂[lecvbjbec}
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klmnopqnrmstrpumvwllnrvmoxywrumzrm{t|t}nmpzmsnrvzxmzrmsrzsnrpum~n�twvnmzlmtxmt�pmzrmz|ovvozxmzlmpqnmzpqnrmstrpu�mzrmzlm
zpqnrvmlzrm�qzvnmt�pvmvw�qmstrpumovm�n}t��umrnvszxvo~�n�mxzpo�nmzlmpqnmoxywrumzrm{t|t}n�m�qnpqnrmzrmxzpmoxvwrn{�mvqt��m
~nm}o�nxmpzmpqnmzpqnrmstrpum�opqoxmtmrntvzxt~�nmpo|nmxzpmn��nn{ox}m��m{tuvmtlpnrm{ov�z�nru�m�qnmxzpo�nmvqt��msrz�o{nm
vwllo�onxpm{npto�mpzmnxt~�nmpqnmzpqnrmstrpumpzmox�nvpo}tpnmpqnm|tppnr�

TUVWX�U�c�c_�âiU�cgf_�c�iUc\�U�̂�igc\�fi
TUVWX�XVm�qnm�zxprt�pzrmovmrnvszxvo~�nmlzrm�z|s�otx�nm�opqmtxumrn�worn|nxpvmox��w{n{moxmpqnm�zxprt�pm�z�w|nxpvm
rn}tr{ox}mqt�tr{zwvm|tpnrot�vmzrmvw~vptx�nv�mklmpqnm�zxprt�pzrmnx�zwxpnrvmtmqt�tr{zwvm|tpnrot�mzrmvw~vptx�nmxzpm
t{{rnvvn{moxmpqnm�zxprt�pm�z�w|nxpvmtx{molmrntvzxt~�nmsrn�twpozxvm�o��m~nmoxt{n�wtpnmpzmsrn�nxpmlzrnvnnt~�nm~z{o�um
oxywrumzrm{ntpqmpzmsnrvzxvmrnvw�pox}mlrz|mtm|tpnrot�mzrmvw~vptx�n�mox��w{ox}m~wpmxzpm�o|opn{mpzmtv~nvpzvmzrm
sz�u�q�zroxtpn{m~osqnxu�m������mnx�zwxpnrn{mzxmpqnmvopnm~umpqnm�zxprt�pzr�mpqnm�zxprt�pzrmvqt���mwszxmrn�z}xo�ox}m
pqnm�zx{opozx�mo||n{otpn�umvpzsm�zr�moxmpqnmtlln�pn{mtrntmtx{mxzpolumpqnm��xnrmtx{m�r�qopn�pmzlmpqnm�zx{opozx�

TUVWX�XYm�szxmrn�nospmzlmpqnm�zxprt�pzr vmxzpo�n�mpqnm��xnrmvqt��mz~ptoxmpqnmvnr�o�nvmzlmtm�o�nxvn{m�t~zrtpzrumpzm�nrolum
pqnmsrnvnx�nmzrmt~vnx�nmzlmpqnm|tpnrot�mzrmvw~vptx�nmrnszrpn{m~umpqnm�zxprt�pzrmtx{�moxmpqnmn�nxpmvw�qm|tpnrot�mzrm
vw~vptx�nmovmlzwx{mpzm~nmsrnvnxp�mpzm�twvnmopmpzm~nmrnx{nrn{mqtr|�nvv�m�x�nvvmzpqnr�ovnmrn�worn{m~umpqnm�zxprt�pm
�z�w|nxpv�mpqnm��xnrmvqt��mlwrxovqmoxm�ropox}mpzmpqnm�zxprt�pzrmtx{m�r�qopn�pmpqnmxt|nvmtx{m�wt�olo�tpozxvmzlm
snrvzxvmzrmnxpoponvm�qzmtrnmpzmsnrlzr|mpnvpvm�nroluox}mpqnmsrnvnx�nmzrmt~vnx�nmzlmpqnm|tpnrot�mzrmvw~vptx�nmzrm�qzmtrnm
pzmsnrlzr|mpqnmptv�mzlmrn|z�t�mzrmvtlnm�zxptox|nxpmzlmpqnm|tpnrot�mzrmvw~vptx�n�m�qnm�zxprt�pzrmtx{mpqnm�r�qopn�pm
�o��msrz|sp�umrns�umpzmpqnm��xnrmoxm�ropox}mvptpox}m�qnpqnrmzrmxzpmnopqnrmqtvmrntvzxt~�nmz~yn�pozxmpzmpqnmsnrvzxvmzrm
nxpoponvmsrzszvn{m~umpqnm��xnr�mklmnopqnrmpqnm�zxprt�pzrmzrm�r�qopn�pmqtvmtxmz~yn�pozxmpzmtmsnrvzxmzrmnxpopumsrzszvn{m
~umpqnm��xnr�mpqnm��xnrmvqt��msrzszvnmtxzpqnrmpzm�qz|mpqnm�zxprt�pzrmtx{mpqnm�r�qopn�pmqt�nmxzmrntvzxt~�nm
z~yn�pozx�m�qnxmpqnm|tpnrot�mzrmvw~vptx�nmqtvm~nnxmrnx{nrn{mqtr|�nvv�m�zr�moxmpqnmtlln�pn{mtrntmvqt��mrnvw|nmwszxm
�roppnxmt}rnn|nxpmzlmpqnm��xnrmtx{m�zxprt�pzr�m�um�qtx}nm�r{nr�mpqnm�zxprt�pm�o|nmvqt��m~nmn�pnx{n{m
tssrzsrotpn�umtx{mpqnm�zxprt�pm¡w|mvqt��m~nmox�rntvn{m~umpqnmt|zwxpmzlmpqnm�zxprt�pzr vmrntvzxt~�nmt{{opozxt�m�zvpvm
zlmvqwp{z�x�m{n�tu�mtx{mvptrp¢ws�

TUVWX�X�m�zmpqnmlw��nvpmn�pnxpmsnr|oppn{m~um�t��mpqnm��xnrmvqt��mox{n|xolumtx{mqz�{mqtr|�nvvmpqnm�zxprt�pzr�m
¡w~�zxprt�pzrv�m�r�qopn�p�m�r�qopn�p vm�zxvw�ptxpv�mtx{mt}nxpvmtx{mn|s�zunnvmzlmtxumzlmpqn|mlrz|mtx{mt}toxvpm
��to|v�m{t|t}nv�m�zvvnv�mtx{mn�snxvnv�mox��w{ox}m~wpmxzpm�o|opn{mpzmtppzrxnuv mlnnv�mtrovox}mzwpmzlmzrmrnvw�pox}mlrz|m
snrlzr|tx�nmzlmpqnm�zr�moxmpqnmtlln�pn{mtrntmolmoxmlt�pmpqnm|tpnrot�mzrmvw~vptx�nmsrnvnxpvmpqnmrov�mzlm~z{o�umoxywrumzrm
{ntpqmtvm{nv�ro~n{moxm¡n�pozxm�£�¤��mtx{mqtvmxzpm~nnxmrnx{nrn{mqtr|�nvv�msrz�o{n{mpqtpmvw�qm��to|�m{t|t}n�m�zvv�mzrm
n�snxvnmovmtppro~wpt~�nmpzm~z{o�umoxywru�mvo��xnvv�m{ovntvnmzrm{ntpq�mzrmpzmoxywrumpzmzrm{nvprw�pozxmzlmptx}o~�nmsrzsnrpum
�zpqnrmpqtxmpqnm�zr�mopvn�l��mn��nspmpzmpqnmn�pnxpmpqtpmvw�qm{t|t}n�m�zvv�mzrmn�snxvnmovm{wnmpzmpqnmltw�pmzrmxn}�o}nx�nm
zlmpqnmstrpumvnn�ox}mox{n|xopu�

TUVWX�X¥m�qnm��xnrmvqt��mxzpm~nmrnvszxvo~�nmwx{nrmpqovm¡n�pozxm�£�¤mlzrmqt�tr{zwvm|tpnrot�vmzrmvw~vptx�nvmpqnm
�zxprt�pzrm~rox}vmpzmpqnmvopnmwx�nvvmvw�qm|tpnrot�vmzrmvw~vptx�nvmtrnmrn�worn{m~umpqnm�zxprt�pm�z�w|nxpv�m�qnm
��xnrmvqt��m~nmrnvszxvo~�nmlzrmqt�tr{zwvm|tpnrot�vmzrmvw~vptx�nvmrn�worn{m~umpqnm�zxprt�pm�z�w|nxpv�mn��nspmpzmpqnm
n�pnxpmzlmpqnm�zxprt�pzr vmltw�pmzrmxn}�o}nx�nmoxmpqnmwvnmtx{mqtx{�ox}mzlmvw�qm|tpnrot�vmzrmvw~vptx�nv�

TUVWX�X¦m�qnm�zxprt�pzrmvqt��mrno|~wrvnmpqnm��xnrmlzrmpqnm�zvpmtx{mn�snxvnmpqnm��xnrmox�wrvm���mlzrmrn|n{otpozxmzlm
qt�tr{zwvm|tpnrot�vmzrmvw~vptx�nvmpqnm�zxprt�pzrm~rox}vmpzmpqnmvopnmtx{mxn}�o}nxp�umqtx{�nv�mzrm���m�qnrnmpqnm
�zxprt�pzrmlto�vmpzmsnrlzr|mopvmz~�o}tpozxvmwx{nrm¡n�pozxm�£�¤���mn��nspmpzmpqnmn�pnxpmpqtpmpqnm�zvpmtx{mn�snxvnmtrnm
{wnmpzmpqnm��xnr vmltw�pmzrmxn}�o}nx�n�

TUVWX�X§mkl�m�opqzwpmxn}�o}nx�nmzxmpqnmstrpmzlmpqnm�zxprt�pzr�mpqnm�zxprt�pzrmovmqn�{m�ot~�nm~umtm}z�nrx|nxpmt}nx�umlzrm
pqnm�zvpmzlmrn|n{otpozxmzlmtmqt�tr{zwvm|tpnrot�mzrmvw~vptx�nmvz�n�um~umrntvzxmzlmsnrlzr|ox}m�zr�mtvmrn�worn{m~umpqnm
�zxprt�pm�z�w|nxpv�mpqnm��xnrmvqt��mrno|~wrvnmpqnm�zxprt�pzrmlzrmt��m�zvpmtx{mn�snxvnmpqnrn~umox�wrrn{�

TUVWX¥Üdf_ef\��fi
kxmtxmn|nr}nx�umtlln�pox}mvtlnpumzlmsnrvzxvmzrmsrzsnrpu�mpqnm�zxprt�pzrmvqt��mt�p�mtpmpqnm�zxprt�pzr vm{ov�rnpozx�mpzm
srn�nxpmpqrntpnxn{m{t|t}n�moxywru�mzrm�zvv�m�{{opozxt�m�z|snxvtpozxmzrmn�pnxvozxmzlmpo|nm��to|n{m~umpqnm�zxprt�pzrm
zxmt��zwxpmzlmtxmn|nr}nx�umvqt��m~nm{npnr|oxn{mtvmsrz�o{n{moxm�rpo��nm�©mtx{m�rpo��nmª�
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c[\\d\[Xefghijgehkl[Wflmhifjn[ifo[aefol
c[\\d\d\pqrsptuvwxyzwuxp{ry||p}~xzry{spyv�p�y�vwy�vp�v{~xyvzspu�pwrspw�}s{pyv�p|���w{pu�p|�y��|�w��pzuvwy�v�v�pwrsp
sv�ux{s�svw{�pyv�p{~��szwpwupwrspwsx�{pyv�pzuv��w�uv{�py{p�s{zx��s�p�vpwrsp��xss�svwpuxps|{s�rsxsp�vpwrsptuvwxyzwp
�uz~�svw{�pqrsptuvwxyzwuxp{ry||p}~xzry{spyv�p�y�vwy�vpwrspxs�~�xs�p�v{~xyvzsp�xu�pyvp�v{~xyvzspzu�}yv�puxp
�v{~xyvzspzu�}yv�s{p|y��~||�py~wrux��s�pwup�{{~sp�v{~xyvzsp�vpwrsp�~x�{��zw�uvp�rsxspwrsp�xu�szwp�{p|uzyws��pqrsp
��vsx�p�xzr�wszw�pyv�p�xzr�wszw�{pzuv{~|wyvw{p{ry||p�spvy�s�py{py���w�uvy|p�v{~xs�{p~v�sxpwrsptuvwxyzwux�{p
zu��sxz�y|p�svsxy|p|�y��|�w�p}u|�z�puxpy{puwrsx��{sp�s{zx��s�p�vpwrsptuvwxyzwp�uz~�svw{�

c[\\d\d�pqrsptuvwxyzwuxp{ry||p}xu���sp{~xsw�p�uv�{pu�pwrspw�}s{�p�uxp{~zrp}svy|p{~�{�pyv�p{~��szwpwup{~zrpwsx�{pyv�p
zuv��w�uv{py{pxs�~�xs�p��pwrsptuvwxyzwp�uz~�svw{�pqrsptuvwxyzwuxp{ry||p}~xzry{spyv�p�y�vwy�vpwrspxs�~�xs�p�uv�{p
�xu�pypzu�}yv�puxpzu�}yv�s{p|y��~||�py~wrux��s�pwup�{{~sp{~xsw�p�uv�{p�vpwrsp�~x�{��zw�uvp�rsxspwrsp�xu�szwp�{p
|uzyws��

c[\\d\d�[�}uvpwrspxs�~s{wpu�pyv�p}sx{uvpuxpsvw�w�py}}syx�v�pwup�spyp}uwsvw�y|p�svs��z�yx�pu�p�uv�{pzu�sx�v�p}y��svwp
u�pu�|��yw�uv{pyx�{�v�p~v�sxpwrsptuvwxyzw�pwrsptuvwxyzwuxp{ry||p}xu�}w|�p�~xv�{rpypzu}�pu�pwrsp�uv�{puxp{ry||p
y~wrux��spypzu}�pwup�sp�~xv�{rs��

c[\\d\d�[]eg�jn[e�[Xifjn��ig�ef[eh[Z���hig�ef[e�[Xefghijgehkl[Un�m�hno[Wflmhifjndp��wr�vpwrxssp���p�~{�vs{{p�y�{pu�pwrsp
�ywspwrsptuvwxyzwuxp�szu�s{py�yxspu�pyvp��}sv��v�puxpyzw~y|pzyvzs||yw�uvpuxps }�xyw�uvpu�pyv�p�v{~xyvzspxs�~�xs�p��p
wrsptuvwxyzwp�uz~�svw{�pwrsptuvwxyzwuxp{ry||p}xu���spvuw�zspwupwrsp��vsxpu�p{~zrp��}sv��v�puxpyzw~y|pzyvzs||yw�uvp
uxps }�xyw�uv�p�}uvpxszs�}wpu�pvuw�zsp�xu�pwrsptuvwxyzwux�pwrsp��vsxp{ry||�p~v|s{{pwrsp|y}{sp�vpzu�sxy�spyx�{s{p�xu�p
yvpyzwpuxpu��{{�uvpu�pwrsp��vsx�pry�spwrspx��rwpwup{wu}pwrsp�ux¡p~vw�|pwrsp|y}{sp�vpzu�sxy�spry{p�ssvpz~xs�p��pwrsp
}xuz~xs�svwpu�pxs}|yzs�svwpzu�sxy�sp��pwrsptuvwxyzwux�pqrsp�~xv�{r�v�pu�pvuw�zsp��pwrsptuvwxyzwuxp{ry||pvuwpxs|�s�sp
wrsptuvwxyzwuxpu�pyv�pzuvwxyzw~y|pu�|��yw�uvpwup}xu���spyv�pxs�~�xs�pzu�sxy�s�

c[\\d�[b¢fnhkl[Wflmhifjn
c[\\d�d\[qrsp��vsxp{ry||p}~xzry{spyv�p�y�vwy�vp�v{~xyvzspu�pwrspw�}s{pyv�p|���w{pu�p|�y��|�w��pzuvwy�v�v�pwrsp
sv�ux{s�svw{�pyv�p{~��szwpwupwrspwsx�{pyv�pzuv��w�uv{�py{p�s{zx��s�p�vpwrsp��xss�svwpuxps|{s�rsxsp�vpwrsptuvwxyzwp
�uz~�svw{�pqrsp��vsxp{ry||p}~xzry{spyv�p�y�vwy�vpwrspxs�~�xs�p�v{~xyvzsp�xu�pyvp�v{~xyvzspzu�}yv�puxp�v{~xyvzsp
zu�}yv�s{p|y��~||�py~wrux��s�pwup�{{~sp�v{~xyvzsp�vpwrsp�~x�{��zw�uvp�rsxspwrsp�xu�szwp�{p|uzyws��p

c[\\d�d�[£i��mhn[ge[¤mhj¥iln[Un�m�hno[¤he�nhg¦[Wflmhifjndp§�pwrsp��vsxp�y�|{pwup}~xzry{spyv�p�y�vwy�vpwrspxs�~�xs�p
}xu}sxw�p�v{~xyvzs�p��wrpy||pu�pwrspzu�sxy�s{pyv�p�vpwrspy�u~vw{p�s{zx��s�p�vpwrsp��xss�svwpuxps|{s�rsxsp�vpwrsp
tuvwxyzwp�uz~�svw{�pwrsp��vsxp{ry||p�v�ux�pwrsptuvwxyzwuxp�vp�x�w�v�p}x�uxpwupzu��svzs�svwpu�pwrsp�ux¡�p�}uvp
xszs�}wpu�pvuw�zsp�xu�pwrsp��vsx�pwrsptuvwxyzwuxp�y�p�s|y�pzu��svzs�svwpu�pwrsp�ux¡pyv�p�y�pu�wy�vp�v{~xyvzsp
wrywp��||p}xuwszwpwrsp�vwsxs{w{pu�pwrsptuvwxyzwux�p̈~�zuvwxyzwux{�pyv�p̈~�©̈~�zuvwxyzwux{p�vpwrsp�ux¡�p�rsvpwrsp
�y�|~xspwup}xu���spzu�sxy�spry{p�ssvpz~xs�puxpxs{u|�s��pwrsptuvwxyzwp̈~�pyv�ptuvwxyzwpq��sp{ry||p�sps�~�wy�|�p
y��~{ws��p§vpwrsps�svwpwrsp��vsxp�y�|{pwup}xuz~xspzu�sxy�s�pwrsp��vsxp�y��s{py||px��rw{py�y�v{wpwrsptuvwxyzwux�p
~̈�zuvwxyzwux{�pyv�p̈~�©{~�zuvwxyzwux{pwupwrsps wsvwpwrsp|u{{pwupwrsp��vsxp�u~|�pry�sp�ssvpzu�sxs�p��pwrsp
�v{~xyvzspwupry�sp�ssvp}xuz~xs�p��pwrsp��vsx�pqrspzu{wpu�pwrsp�v{~xyvzsp{ry||p�spzryx�s�pwupwrsp��vsxp��pyptryv�sp
�x�sx�p§�pwrsp��vsxp�us{pvuwp}xu���sp�x�wwsvpvuw�zs�pyv�pwrsptuvwxyzwuxp�{p�y�y�s�p��pwrsp�y�|~xspuxpvs�|szwpu�pwrsp
��vsxpwup}~xzry{spuxp�y�vwy�vpwrspxs�~�xs�p�v{~xyvzs�pwrsp��vsxp{ry||pxs���~x{spwrsptuvwxyzwuxp�uxpy||pxsy{uvy�|sp
zu{w{pyv�p�y�y�s{pywwx��~wy�|spwrsxswu�

c[\\d�d�[]eg�jn[e�[Xifjn��ig�ef[eh[Z���hig�ef[e�[b¢fnhkl[Un�m�hno[¤he�nhg¦[Wflmhifjndp��wr�vpwrxssp���p�~{�vs{{p�y�{pu�p
wrsp�ywspwrsp��vsxp�szu�s{py�yxspu�pyvp��}sv��v�puxpyzw~y|pzyvzs||yw�uvpuxps }�xyw�uvpu�pyv�p}xu}sxw�p�v{~xyvzsp
xs�~�xs�p��pwrsptuvwxyzwp�uz~�svw{�pwrsp��vsxp{ry||p}xu���spvuw�zspwupwrsptuvwxyzwuxpu�p{~zrp��}sv��v�puxpyzw~y|p
zyvzs||yw�uvpuxps }�xyw�uv�p�v|s{{pwrsp|y}{sp�vpzu�sxy�spyx�{s{p�xu�pyvpyzwpuxpu��{{�uvpu�pwrsptuvwxyzwuxªp�«�pwrsp
tuvwxyzwux�p~}uvpxszs�}wpu�pvuw�zsp�xu�pwrsp��vsx�p{ry||pry�spwrspx��rwpwup{wu}pwrsp�ux¡p~vw�|pwrsp|y}{sp�vpzu�sxy�sp
ry{p�ssvpz~xs�p��pwrsp}xuz~xs�svwpu�pxs}|yzs�svwpzu�sxy�sp��ps�wrsxpwrsp��vsxpuxpwrsptuvwxyzwux¬p��pwrsptuvwxyzwp
q��spyv�ptuvwxyzwp̈~�p{ry||p�sps�~�wy�|�py��~{ws�¬pyv�p���pwrsp��vsxp�y��s{py||px��rw{py�y�v{wpwrsptuvwxyzwux�p
~̈�zuvwxyzwux{�pyv�p̈~�©{~�zuvwxyzwux{pwupwrsps wsvwpyv�p|u{{pwupwrsp��vsxp�u~|�pry�sp�ssvpzu�sxs�p��pwrsp
�v{~xyvzspry�p�wpvuwps }�xs�puxp�ssvpzyvzs||s��p§�pwrsptuvwxyzwuxp}~xzry{s{pxs}|yzs�svwpzu�sxy�s�pwrspzu{wpu�pwrsp
�v{~xyvzsp{ry||p�spzryx�s�pwupwrsp��vsxp��pyvpy}}xu}x�ywsptryv�sp�x�sx�pqrsp�~xv�{r�v�pu�pvuw�zsp��pwrsp��vsxp
{ry||pvuwpxs|�s�spwrsp��vsxpu�pyv�pzuvwxyzw~y|pu�|��yw�uvpwup}xu���spxs�~�xs�p�v{~xyvzs�
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TUVVWXUYZ[\]̂_ÙaUbcd̂̀ eZf[̀g
TUVVWXWVhijkhlmnkohpnqhrsntoputsohmpvwkhpxxhovyjtzhpypvnzth{|}hkpujhstjkohpnqhpn~hs�htjkvohz��usntoputsoz�hz���
z��usntoputsoz�hpykntz�hpnqhk��xs~kkz�hkpujhs�htjkhstjko�h{�}htjkh�oujvtkuthpnqh�oujvtkut�zhusnz�xtpntz�hpnqh{�}h
�k�poptkhrsntoputsoz�hv�hpn~�hpnqhpn~hs�htjkvohz��usntoputsoz�hz���z��usntoputsoz�hpykntz�hpnqhk��xs~kkz�h�soh
qp�pykzhup�zkqh�~h�vok�hsohstjkohup�zkzhs�hxszz�htshtjkhk�tknthtjszkhxszzkzhpokhuswkokqh�~h�os�kot~hvnz�opnukhok��vokqh
�~htjkh�yokk�knthsohstjkoh�os�kot~hvnz�opnukhp��xvup�xkhtshtjkh�os�kut�hk�uk�thz�ujhovyjtzhpzhtjk~hjpwkhtsh�osukkqzh
s�hz�ujhvnz�opnuk�hijkhlmnkohsohrsntoputso�hpzhp��os�ovptk�hzjpxxhok��vokhzv�vxpohmovttknhmpvwkozhvnh�pwsohs�htjkh
vnqvwvq�pxzhpnqhkntvtvkzhvqkntv�vkqhp�swkh�os�htjkh�oujvtkut�h�oujvtkut�zhusnz�xtpntz�h�k�poptkhrsntoputsoz�h
z��usntoputsoz�hpnqhz���z��usntoputsoz�hijkh�sxvuvkzhs�hvnz�opnukh��oujpzkqhpnqh�pvntpvnkqh�~hkpujh�kozsnhsohkntvt~h
pyokkvnyhtshmpvwkhuxpv�zh��oz�pnthtshtjvzhzkutvsnh||���|hzjpxxhnsth�osjv�vthtjvzhmpvwkohs�hz��osyptvsn�hijvzhmpvwkohs�h
z��osyptvsnhzjpxxh�khk��kutvwkhpzhtshph�kozsnhsohkntvt~h{|}hkwknhtjs�yjhtjpth�kozsnhsohkntvt~hms�xqhstjkomvzkhjpwkhph
q�t~hs�hvnqk�nv�vuptvsn�husntoput�pxhsohstjkomvzk�h{�}hkwknhtjs�yjhtjpth�kozsnhsohkntvt~hqvqhnsth�p~htjkhvnz�opnukh
�ok�v��hqvokutx~hsohvnqvokutx~�hsoh{�}hmjktjkohsohnsthtjkh�kozsnhsohkntvt~hjpqhpnhvnz�op�xkhvntkokzthvnhtjkhqp�pykqh
�os�kot~�

TUVVWXW�h��hq�ovnyhtjkh�os�kuthusnzto�utvsnh�kovsqhtjkhlmnkohvnz�okzh�os�kotvkz�hokpxhsoh�kozsnpxhsoh�stj�hpthsohpq�puknth
tshtjkhzvtkh�~h�os�kot~hvnz�opnukh�nqkoh�sxvuvkzhzk�poptkh�os�htjszkhvnz�ovnyhtjkh�os�kut�hsohv�hp�tkoh�vnpxh�p~�knth
�os�kot~hvnz�opnukhvzhtsh�kh�oswvqkqhsnhtjkhus��xktkqh�os�kuthtjos�yjhph�sxvu~hsoh�sxvuvkzhstjkohtjpnhtjszkhvnz�ovnyh
tjkh�os�kuthq�ovnyhtjkhusnzto�utvsnh�kovsq�htshtjkhk�tknth�ko�vzzv�xkh�~hz�ujh�sxvuvkz�htjkhlmnkohmpvwkzhpxxhovyjtzhvnh
puusoqpnukhmvtjhtjkhtko�zhs�h�kutvsnh||���|h�sohqp�pykzhup�zkqh�~h�vokhsohstjkohup�zkzhs�hxszzhuswkokqh�~htjvzh
zk�poptkh�os�kot~hvnz�opnuk�

TUVVW�U�̀__ÙaU�_]�U�c_[g]__U�gf]̂̂c�f[̀g�UZg�U�]�Z�U[gU�̀���]f[̀gU�g_ĉZg ]
ijkhlmnko�hpthtjkhlmnko�zhs�tvsn�h�p~h��oujpzkhpnqh�pvntpvnhvnz�opnukhtjpthmvxxh�ostkuthtjkhlmnkohpypvnzthxszzhs�h
�zkhs�htjkhlmnko�zh�os�kot~�hsohtjkhvnp�vxvt~htshusnq�uthnso�pxhs�koptvsnz�hq�khtsh�vokhsohstjkohup�zkzhs�hxszz�hijkh
lmnkohmpvwkzhpxxhovyjtzhs�hputvsnhpypvnzthtjkhrsntoputsohpnqh�oujvtkuth�sohxszzhs�h�zkhs�htjkhlmnko�zh�os�kot~�hq�khtsh
�vokhsohstjkohjp¡poqzhjsmkwkohup�zkq�

TVVW¢U£�¤c_f�]gfUZg�Ub]ff�]�]gfÙaU�g_ĉ]�U�̀__
TUVVW¢WVh�hxszzhvnz�okqh�nqkohtjkh�os�kot~hvnz�opnukhok��vokqh�~htjkh�yokk�knthzjpxxh�khpq��ztkqh�~htjkhlmnkohpzh
�vq�uvpo~hpnqh�pqkh�p~p�xkhtshtjkhlmnkohpzh�vq�uvpo~h�sohtjkhvnz�okqz�hpzhtjkvohvntkokztzh�p~hp��kpo�hz���kuthtsh
ok��vok�kntzhs�hpn~hp��xvup�xkh�sotypykkhuxp�zkhpnqhs�h�kutvsnh||�¥���hijkhlmnkohzjpxxh�p~htjkh�oujvtkuthpnqh
rsntoputsohtjkvoh��zthzjpokzhs�hvnz�opnukh�osukkqzhokukvwkqh�~htjkhlmnko�hpnqh�~hp��os�ovptkhpyokk�kntzhtjkh
�oujvtkuthpnqhrsntoputsohzjpxxh�p¦kh�p~�kntzhtshtjkvohusnz�xtpntzhpnqh���usntoputsozhvnhzv�vxpoh�pnnko�

TUVVW¢W�h�ovsohtshzkttxk�knths�hpnhvnz�okqhxszz�htjkhlmnkohzjpxxhnstv�~htjkhrsntoputsohs�htjkhtko�zhs�htjkh�os�szkqh
zkttxk�knthpzhmkxxhpzhtjkh�os�szkqhpxxsuptvsnhs�htjkhvnz�opnukh�osukkqz�hijkhrsntoputsohzjpxxhjpwkh|§hqp~zh�os�h
okukv�ths�hnstvukhtshs��kuthtshtjkh�os�szkqhzkttxk�knthsohpxxsuptvsnhs�htjkh�osukkqz�h��htjkhrsntoputsohqskzhnsths��kut�h
tjkhlmnkohzjpxxhzkttxkhtjkhxszzhpnqhtjkhrsntoputsohzjpxxh�kh�s�nqh�~htjkhzkttxk�knthpnqhpxxsuptvsn�ḧ�snhokukv�t�htjkh
lmnkohzjpxxhqk�szvthtjkhvnz�opnukh�osukkqzhvnhphzk�poptkhpuus�nthpnqh�p¦khtjkhp��os�ovptkhqvztov��tvsnz�hijkokp�tko�h
v�hnshstjkohpyokk�knthvzh�pqkhsohtjkhlmnkohqskzhnsthtko�vnptkhtjkhrsntoputh�sohusnwknvknuk�htjkhlmnkohpnqh
rsntoputsohzjpxxhk�ku�tkhphrjpnykhloqkoh�sohokusnzto�utvsnhs�htjkhqp�pykqhsohqkztos~kqh©so¦hvnhtjkhp�s�nth
pxxsuptkqh�sohtjpth��o�szk�h��htjkhrsntoputsohtv�kx~hs��kutzhtshkvtjkohtjkhtko�zhs�htjkh�os�szkqhzkttxk�knthsohtjkh
pxxsuptvsnhs�htjkh�osukkqz�htjkhlmnkoh�p~h�osukkqhtshzkttxkhtjkhvnz�okqhxszz�hpnqhpn~hqvz��tkh�ktmkknhtjkhlmnkohpnqh
rsntoputsohpovzvnyhs�ths�htjkhzkttxk�knthsohpxxsuptvsnhs�htjkh�osukkqzhzjpxxh�khokzsxwkqh��oz�pnthtsh�otvuxkh|¥�h
�knqvnyhokzsx�tvsnhs�hpn~hqvz��tk�htjkhlmnkoh�p~hvzz�khphrsnzto�utvsnhrjpnykhªvokutvwkh�sohtjkhokusnzto�utvsnhs�h
tjkhqp�pykqhsohqkztos~kqh©so¦�

£«¬���UV�UUU�®�̄°«�®±U£®�U�̄««�¬�̄®Ū²UȲ «³
TUV�WVU�g ̀\]̂[geÙaUỲ ^́
TUV�WVWVh��hph�sotvsnhs�htjkh©so¦hvzhuswkokqhusntopo~htshtjkh�oujvtkut�zhok��kzthsohtshok��vok�kntzhz�kuv�vupxx~h
k��okzzkqhvnhtjkhrsntoputhªsu��kntz�hvth��zt�hv�hok��kztkqhvnhmovtvnyh�~htjkh�oujvtkut�h�kh�nuswkokqh�sohtjkh
�oujvtkut�zhk�p�vnptvsnhpnqh�khok�xpukqhpthtjkhrsntoputso�zhk��knzkhmvtjs�thujpnykhvnhtjkhrsntoputhiv�k�

TUV�WVW�h��hph�sotvsnhs�htjkh©so¦hjpzh�kknhuswkokqhtjpthtjkh�oujvtkuthjpzhnsthz�kuv�vupxx~hok��kztkqhtshk�p�vnkh�ovsoh
tshvtzh�kvnyhuswkokq�htjkh�oujvtkuth�p~hok��kzthtshzkkhz�ujh©so¦hpnqhvthzjpxxh�kh�nuswkokqh�~htjkhrsntoputso�h��hz�ujh
©so¦hvzhvnhpuusoqpnukhmvtjhtjkhrsntoputhªsu��kntz�htjkhrsntoputsohzjpxxh�khkntvtxkqhtshpnhk��vtp�xkhpq��zt�knthtsh
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UVWXYZ[U\]̂UX_̀aX][bXYZ[U\]̂UXcdaWX]eXa]fXgWX]hh\Zh\d]UWiXjkXè V̂XlZ\mXdeX[ZUXd[X]̂ Ẑ\b][̂WXndUVXUVWXYZ[U\]̂UX
oẐ àW[UepXUVWX̂ZeUeXZkX̀[̂ZqW\d[rXUVWXlZ\mpX][bXUVWX̂ZeUXZkX̂Z\\ŴUdZ[pXeV]ssXgWX]UXUVWXYZ[U\]̂UZ\teXWuhW[eWi

vwxyzyw{|}}~���|�w|�w�|}�
vwxyzyzxw�~�|}~w�����������w{|���~��|�
cVWXYZ[U\]̂UZ\XeV]ssXh\ZahUsfX̂Z\\ŴUXlZ\mX\W�ŴUWbXgfXUVWX�\̂VdUŴUXZ\Xk]dsd[rXUZX̂Z[kZ\aXUZXUVWX\W�̀d\WaW[UeXZkX
UVWXYZ[U\]̂UXoẐ àW[UepXbdêZqW\WbXgWkZ\WX_̀geU][Ud]sXYZahsWUdZ[X][bXnVWUVW\XZ\X[ZUXk]g\d̂]UWbpXd[eU]ssWbXZ\X
ẐahsWUWbiXYZeUeXZkX̂Z\\ŴUd[rXè V̂X\W�ŴUWbXlZ\mpXd[̂s̀bd[rX]bbdUdZ[]sXUWeUd[rX][bXd[ehŴUdZ[epXUVWX̂ZeUXZkX
[̀̂ZqW\d[rX][bX\Whs]̂WaW[UpX][bX̂ZahW[e]UdZ[XkZ\XUVWX�\̂VdUŴUteXeW\qd̂WeX][bXWuhW[eWeXa]bWX[ŴWee]\fXUVW\WgfpX
eV]ssXgWX]UXUVWXYZ[U\]̂UZ\teXWuhW[eWi

vwxyzyzyw���~}w�����������w{|���~��|�
vwxyzyzyzxXj[X]bbdUdZ[XUZXUVWXYZ[U\]̂UZ\teXZgsdr]UdZ[eX̀[bW\X_ŴUdZ[X�i�pXdkpXndUVd[XZ[WXfW]\X]kUW\XUVWXb]UWXZkX
_̀geU][Ud]sXYZahsWUdZ[XZkXUVWXlZ\mXZ\XbWedr[]UWbXhZ\UdZ[XUVW\WZkXZ\X]kUW\XUVWXb]UWXkZ\X̂ZaaW[̂WaW[UXZkXn]\\][UdWeX
WeU]gsdeVWbX̀[bW\X_ŴUdZ[X�i�i�pXZ\XgfXUW\aeXZkX][fX]hhsd̂]gsWXehŴd]sXn]\\][UfX\W�̀d\WbXgfXUVWXYZ[U\]̂UXoẐ àW[UepX
][fXZkXUVWXlZ\mXdeXkZ̀[bXUZXgWX[ZUXd[X]̂ Ẑ\b][̂WXndUVXUVWX\W�̀d\WaW[UeXZkXUVWXYZ[U\]̂UXoẐ àW[UepXUVWXYZ[U\]̂UZ\X
eV]ssX̂Z\\ŴUXdUXh\ZahUsfX]kUW\X\ŴWdhUXZkX[ZUd̂WXk\ZaXUVWX�n[W\XUZXbZXeZpX̀[sWeeXUVWX�n[W\XV]eXh\WqdZ̀esfXrdqW[XUVWX
YZ[U\]̂UZ\X]Xn\dUUW[X]̂ ŴhU][̂WXZkXè V̂X̂Z[bdUdZ[iXcVWX�n[W\XeV]ssXrdqWXè V̂X[ZUd̂WXh\ZahUsfX]kUW\XbdêZqW\fXZkXUVWX
Ẑ[bdUdZ[iXò\d[rXUVWXZ[W�fW]\XhW\dZbXkZ\X̂Z\\ŴUdZ[XZkXlZ\mpXdkXUVWX�n[W\Xk]dseXUZX[ZUdkfXUVWXYZ[U\]̂UZ\X][bXrdqWXUVWX
YZ[U\]̂UZ\X][XZhhZ\Ù[dUfXUZXa]mWXUVWX̂Z\\ŴUdZ[pXUVWX�n[W\Xn]dqWeXUVWX\drVUeXUZX\W�̀d\WX̂Z\\ŴUdZ[XgfXUVWX
YZ[U\]̂UZ\X][bXUZXa]mWX]X̂s]daXkZ\Xg\W]̂VXZkXn]\\][UfiXjkXUVWXYZ[U\]̂UZ\Xk]dseXUZX̂Z\\ŴUX[Z[̂Z[kZ\ad[rXlZ\mXndUVd[X
]X\W]eZ[]gsWXUdaWXb̀\d[rXUV]UXhW\dZbX]kUW\X\ŴWdhUXZkX[ZUd̂WXk\ZaXUVWX�n[W\XZ\X�\̂VdUŴUpXUVWX�n[W\Xa]fX̂Z\\ŴUXdUXd[X
]̂ Ẑ\b][̂WXndUVX_ŴUdZ[X�i�i

vwxyzyzyzyXcVWXZ[W�fW]\XhW\dZbXkZ\X̂Z\\ŴUdZ[XZkXlZ\mXeV]ssXgWXWuUW[bWbXndUVX\WehŴUXUZXhZ\UdZ[eXZkXlZ\mXkd\eUX
hW\kZ\aWbX]kUW\X_̀geU][Ud]sXYZahsWUdZ[XgfXUVWXhW\dZbXZkXUdaWXgWUnWW[X_̀geU][Ud]sXYZahsWUdZ[X][bXUVWX]̂Ù]sX
ẐahsWUdZ[XZkXUV]UXhZ\UdZ[XZkXUVWXlZ\mi

vwxyzyzyz�XcVWXZ[W�fW]\XhW\dZbXkZ\X̂Z\\ŴUdZ[XZkXlZ\mXeV]ssX[ZUXgWXWuUW[bWbXgfX̂Z\\ŴUdqWXlZ\mXhW\kZ\aWbXgfXUVWX
YZ[U\]̂UZ\Xh̀\è][UXUZXUVdeX_ŴUdZ[X��i�i

vwxyzyz�XcVWXYZ[U\]̂UZ\XeV]ssX\WaZqWXk\ZaXUVWXedUWXhZ\UdZ[eXZkXUVWXlZ\mXUV]UX]\WX[ZUXd[X]̂ Ẑ\b][̂WXndUVXUVWX
\W�̀d\WaW[UeXZkXUVWXYZ[U\]̂UXoẐ àW[UeX][bX]\WX[WdUVW\X̂Z\\ŴUWbXgfXUVWXYZ[U\]̂UZ\X[Z\X]̂ ŴhUWbXgfXUVWX�n[W\i

vwxyzyz�XcVWXYZ[U\]̂UZ\XeV]ssXgW]\XUVWX̂ZeUXZkX̂Z\\ŴUd[rXbWeU\ZfWbXZ\Xb]a]rWbX̂Z[eU\̀̂ UdZ[XZkXUVWX�n[W\XZ\X_Wh]\]UWX
YZ[U\]̂UZ\epXnVWUVW\X̂ZahsWUWbXZ\Xh]\Ud]ssfX̂ZahsWUWbpX̂]̀eWbXgfXUVWXYZ[U\]̂UZ\teX̂Z\\ŴUdZ[XZ\X\WaZq]sXZkXlZ\mX
UV]UXdeX[ZUXd[X]̂ Ẑ\b][̂WXndUVXUVWX\W�̀d\WaW[UeXZkXUVWXYZ[U\]̂UXoẐ àW[Uei

vwxyzyz�X�ZUVd[rX̂Z[U]d[WbXd[XUVdeX_ŴUdZ[X��i�XeV]ssXgWX̂Z[eU\̀WbXUZXWeU]gsdeVX]XhW\dZbXZkXsdadU]UdZ[XndUVX\WehŴUXUZX
ZUVW\XZgsdr]UdZ[eXUVWXYZ[U\]̂UZ\XV]eX̀[bW\XUVWXYZ[U\]̂UXoẐ àW[UeiX�eU]gsdeVaW[UXZkXUVWXZ[W�fW]\XhW\dZbXkZ\X
Ẑ\\ŴUdZ[XZkXlZ\mX]eXbWê\dgWbXd[X_ŴUdZ[X��i�i�X\Ws]UWeXZ[sfXUZXUVWXehŴdkd̂XZgsdr]UdZ[XZkXUVWXYZ[U\]̂UZ\XUZX̂Z\\ŴUX
UVWXlZ\mpX][bXV]eX[ZX\Ws]UdZ[eVdhXUZXUVWXUdaWXndUVd[XnVd̂VXUVWXZgsdr]UdZ[XUZX̂ZahsfXndUVXUVWXYZ[U\]̂UXoẐ àW[UeX
a]fXgWXeZ̀rVUXUZXgWXW[kZ\̂WbpX[Z\XUZXUVWXUdaWXndUVd[XnVd̂VXh\ẐWWbd[reXa]fXgWX̂ZaaW[̂WbXUZXWeU]gsdeVXUVWX
YZ[U\]̂UZ\teXsd]gdsdUfXndUVX\WehŴUXUZXUVWXYZ[U\]̂UZ\teXZgsdr]UdZ[eXZUVW\XUV][XehŴdkd̂]ssfXUZX̂Z\\ŴUXUVWXlZ\mi

vwxyz�w���~�����~w|�w�|��|��|}��� w�|}�
jkXUVWX�n[W\Xh\WkW\eXUZX]̂ ŴhUXlZ\mXUV]UXdeX[ZUXd[X]̂ Ẑ\b][̂WXndUVXUVWX\W�̀d\WaW[UeXZkXUVWXYZ[U\]̂UXoẐ àW[UepXUVWX
�n[W\Xa]fXbZXeZXd[eUW]bXZkX\W�̀d\d[rXdUeX\WaZq]sX][bX̂Z\\ŴUdZ[pXd[XnVd̂VX̂]eWXUVWXYZ[U\]̂UX_̀aXndssXgWX\Wb̀ ŴbX]eX
]hh\Zh\d]UWX][bXW�̀dU]gsWiX_̀ V̂X]b�̀eUaW[UXeV]ssXgWXWkkŴUWbXnVWUVW\XZ\X[ZUXkd[]sXh]faW[UXV]eXgWW[Xa]bWi

�¡¢£{¤¥wx�www¦£�{¥¤¤��¥§̈�w©¡§ª£�£§��
vwx�zxw«|¬~}��� w¤�
cVWXYZ[U\]̂UXeV]ssXgWXrZqW\[WbXgfXUVWXs]nXZkXUVWXhs]̂WXnVW\WXUVWX®\Z�ŴUXdeXsẐ]UWbpXWûs̀bd[rXUV]UX�̀\debd̂UdZ[teX
V̂Zd̂WXZkXs]nX\̀sWeiXjkXUVWXh]\UdWeXV]qWXeWsŴUWbX]\gdU\]UdZ[X]eXUVWXaWUVZbXZkXgd[bd[rXbdeh̀UWX\WeZs̀UdZ[pXUVWX̄WbW\]sX
�\gdU\]UdZ[X�̂UXeV]ssXrZqW\[X_ŴUdZ[X��i°i
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UVWXYZV[\]]̂__̀a_VbcdVe__fgc_
UVWXYZYWhijkhlmnkohpnqhrsntoputsohokvwkutxykz{h|xnqhtjk}vkzykv~htjkxohwpotnkov~hv�uukvvsov~hpvvx�nv~hpnqhzk�pzh
okwokvkntptxykvhtshusyknpntv~hp�okk}kntv~hpnqhs|zx�ptxsnvhusntpxnkqhxnhtjkhrsntoputh�su�}kntv�h��ukwthpvhwosyxqkqh
xnh�kutxsnh������~hnkxtjkohwpot{htshtjkhrsntoputhvjpzzhpvvx�nhtjkhrsntoputhpvhphmjszkhmxtjs�thmoxttknhusnvknths�htjkh
stjko�h��hkxtjkohwpot{hpttk}wtvhtsh}p�khpnhpvvx�n}knthmxtjs�thv�ujhusnvknt~htjpthwpot{hvjpzzhnkykotjkzkvvhok}pxnh
zk�pzz{hokvwsnvx|zkh�sohpzzhs|zx�ptxsnvh�nqkohtjkhrsntoput�

UVWXYZYZhijkhlmnkoh}p{~hmxtjs�thusnvknths�htjkhrsntoputso~hpvvx�nhtjkhrsntoputhtshphzknqkohwosyxqxn�husnvto�utxsnh
�xnpnuxn�h�sohtjkh�os�kut~hx�htjkhzknqkohpvv�}kvhtjkhlmnko�vhox�jtvhpnqhs|zx�ptxsnvh�nqkohtjkhrsntoputh�su�}kntv�h
ijkhrsntoputsohvjpzzhk�ku�tkhpzzhusnvkntvhokpvsnp|z{hok��xokqhtsh�puxzxtptkhtjkhpvvx�n}knt�

UVWXYXV�fg��_VbcdV�̂�̂df̂_
UVWXYXYWh��txkvhpnqhs|zx�ptxsnvhx}wsvkqh|{htjkhrsntoputh�su�}kntvhpnqhox�jtvhpnqhok}kqxkvhpypxzp|zkhtjkok�nqkoh
vjpzzh|khxnhpqqxtxsnhtshpnqhnsthphzx}xtptxsnhs�hq�txkv~hs|zx�ptxsnv~hox�jtv~hpnqhok}kqxkvhstjkomxvkhx}wsvkqhsohpypxzp|zkh
|{hzpm�

UVWXYXYZh�shputxsnhsoh�pxz�okhtshputh|{htjkhlmnko~h�oujxtkut~hsohrsntoputsohvjpzzhusnvtxt�tkhphmpxykohs�hphox�jthsohq�t{h
p��soqkqhtjk}h�nqkohtjkhrsntoput~hnsohvjpzzhv�ujhputxsnhsoh�pxz�okhtshputhusnvtxt�tkhpwwosypzhs�hsohpu��xkvuknukhxnhph
|okpujhtjkok�nqko~hk�ukwthpvh}p{h|khvwkux�xupzz{hp�okkqh�wsnhxnhmoxtxn��

UVWXY�V�̂_�_VbcdV�c_�̂]�f̀c_
UVWXY�YWhikvtv~hxnvwkutxsnv~hpnqhpwwosypzvhs�hwsotxsnvhs�htjkh�so�hvjpzzh|kh}pqkhpvhok��xokqh|{htjkhrsntoputh
�su�}kntvhpnqh|{hpwwzxup|zkhzpmv~hvtpt�tkv~hsoqxnpnukv~husqkv~ho�zkv~hpnqhok��zptxsnvhsohzpm��zhsoqkovhs�hw�|zxuh
p�tjsoxtxkv�h�nzkvvhstjkomxvkhwosyxqkq~htjkhrsntoputsohvjpzzh}p�khpoopn�k}kntvh�sohv�ujhtkvtv~hxnvwkutxsnv~hpnqh
pwwosypzvhmxtjhpnhxnqkwknqknthtkvtxn�hzp|soptso{hsohkntxt{hpuukwtp|zkhtshtjkhlmnko~hsohmxtjhtjkhpwwoswoxptkhw�|zxuh
p�tjsoxt{~hpnqhvjpzzh|kpohpzzhokzptkqhusvtvhs�htkvtv~hxnvwkutxsnv~hpnqhpwwosypzv�hijkhrsntoputsohvjpzzh�xykhtjkh�oujxtkuth
tx}kz{hnstxukhs�hmjknhpnqhmjkokhtkvtvhpnqhxnvwkutxsnvhpokhtsh|kh}pqkhvshtjpthtjkh�oujxtkuth}p{h|khwokvknth�sohv�ujh
wosukq�okv�hijkhlmnkohvjpzzh|kpohusvtvhs�htkvtv~hxnvwkutxsnv~hsohpwwosypzvhtjpthqshnsth|kus}khok��xok}kntvh�ntxzh
p�tkoh|xqvhpokhokukxykqhsohnk�stxptxsnvhusnuz�qkq�hijkhlmnkohvjpzzhqxokutz{hpoopn�khpnqhwp{h�sohtkvtv~hxnvwkutxsnv~hsoh
pwwosypzvhmjkokh|�xzqxn�husqkvhsohpwwzxup|zkhzpmvhsohok��zptxsnvhvshok��xok�

UVWXY�YZh��htjkh�oujxtkut~hlmnko~hsohw�|zxuhp�tjsoxtxkvhjpyxn�h��oxvqxutxsnhqktko}xnkhtjpthwsotxsnvhs�htjkh�so�hok��xokh
pqqxtxsnpzhtkvtxn�~hxnvwkutxsn~hsohpwwosypzhnsthxnuz�qkqh�nqkoh�kutxsnh������~htjkh�oujxtkuthmxzz~h�wsnhmoxttknh
p�tjsox�ptxsnh�os}htjkhlmnko~hxnvto�uthtjkhrsntoputsohtsh}p�khpoopn�k}kntvh�sohv�ujhpqqxtxsnpzhtkvtxn�~hxnvwkutxsn~h
sohpwwosypz~h|{hpnhkntxt{hpuukwtp|zkhtshtjkhlmnko~hpnqhtjkhrsntoputsohvjpzzh�xykhtx}kz{hnstxukhtshtjkh�oujxtkuths�h
mjknhpnqhmjkokhtkvtvhpnqhxnvwkutxsnvhpokhtsh|kh}pqkhvshtjpthtjkh�oujxtkuth}p{h|khwokvknth�sohv�ujhwosukq�okv�h��ujh
usvtv~hk�ukwthpvhwosyxqkqhxnh�kutxsnh������~hvjpzzh|khpthtjkhlmnko�vhk�wknvk�

UVWXY�YXV��hwosukq�okvh�sohtkvtxn�~hxnvwkutxsn~hsohpwwosypzh�nqkoh�kutxsnvh������hpnqh������hokykpzh�pxz�okhs�htjkh
wsotxsnvhs�htjkh�so�htshus}wz{hmxtjhok��xok}kntvhkvtp|zxvjkqh|{htjkhrsntoputh�su�}kntv~hpzzhusvtvh}pqkhnkukvvpo{h
|{hv�ujh�pxz�ok~hxnuz�qxn�htjsvkhs�hokwkptkqhwosukq�okvhpnqhus}wknvptxsnh�sohtjkh�oujxtkut�vhvkoyxukvhpnqhk�wknvkv~h
vjpzzh|khpthtjkhrsntoputso�vhk�wknvk�

UVWXY�Y�h�k��xokqhukotx�xuptkvhs�htkvtxn�~hxnvwkutxsn~hsohpwwosypzhvjpzz~h�nzkvvhstjkomxvkhok��xokqh|{htjkhrsntoputh
�su�}kntv~h|khvku�okqh|{htjkhrsntoputsohpnqhwos}wtz{hqkzxykokqhtshtjkh�oujxtkut�

UVWXY�Y�h��htjkh�oujxtkuthxvhtshs|vkoykhtkvtv~hxnvwkutxsnv~hsohpwwosypzvhok��xokqh|{htjkhrsntoputh�su�}kntv~htjkh
�oujxtkuthmxzzhqshvshwos}wtz{hpnq~hmjkokhwoputxup|zk~hpthtjkhnso}pzhwzpukhs�htkvtxn��

UVWXY�Y Vikvtvhsohxnvwkutxsnvhusnq�utkqhw�ov�pnthtshtjkhrsntoputh�su�}kntvhvjpzzh|kh}pqkhwos}wtz{htshpysxqh
�nokpvsnp|zkhqkzp{hxnhtjkh�so��

UVWXY�V�c�̂â_�
�p{}kntvhq�khpnqh�nwpxqh�nqkohtjkhrsntoputh�su�}kntvhvjpzzh|kpohxntkokvth�os}htjkhqptkhwp{}knthxvhq�khpthtjkhoptkh
tjkhwpotxkvhp�okkh�wsnhxnhmoxtxn�hso~hxnhtjkhp|vknukhtjkoks�~hpthtjkhzk�pzhoptkhwokypxzxn�h�os}htx}khtshtx}khpthtjkhwzpukh
mjkokhtjkh�os�kuthxvhzsuptkq�
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UVWXYZ[\]̂\\\W[V_X̀UWXà\aV\bcbd[̀bXà\ae\Wf[\YàWVUYW
g\]̂h]\Wijklmnolpm\qr\osi\Ypmojntopj
g\]̂h]h]uvwxuyz{|}~�|z}u�~�u|x}��{~|xu|wxuyz{|}~�|u��u|wxu�z}�u��u�|z��x�u�z}u~u�x}�z�uz�u��u�z{�x��|��xu�~��u
|w}z��wu{zu~�|uz}u�~��|uz�u|wxuyz{|}~�|z}�u~u����z{|}~�|z}�u~u��������z{|}~�|z}�u|wx�}u~�x{|�uz}ux���z�xx��uz}u~{�u
z|wx}u�x}�z{�uz}ux{|�|�x�u�x}�z}��{�u�z}|�z{�uz�u|wxu�z}��u�z}u~{�uz�u|wxu�z��z��{�u}x~�z{��

h]uuuu����~{�xuz�u~{uz}�x}uz�u~u�z�}|uz}uz|wx}u������u~�|wz}�|�uw~��{�u��}�����|�z{u|w~|u}x���}x�u~��u�z}�u|zu�xu
�|z��x��

h�uuuu�{u~�|uz�u�z�x}{�x{|�u���wu~�u~u�x��~}~|�z{uz�u{~|�z{~�ux�x}�x{���u|w~|u}x���}x�u~��u�z}�u|zu�xu
�|z��x��

h�uuuu�x�~��xu|wxu�}�w�|x�|uw~�u{z|u����x�u~uyx}|����~|xu�z}u�~��x{|u~{�uw~�u{z|u{z|���x�u|wxuyz{|}~�|z}uz�u
|wxu}x~�z{u�z}u��|wwz���{�u�x}|����~|�z{u~�u�}z���x�u�{u�x�|�z{u�� �¡�uz}u�x�~��xu|wxu¢�{x}uw~�u{z|u
�~�xu�~��x{|uz{u~uyx}|����~|xu�z}u�~��x{|u��|w�{u|wxu|��xu�|~|x�u�{u|wxuyz{|}~�|u£z���x{|��uz}

ĥuuuuvwxu¢�{x}uw~�u�~��x�u|zu��}{��wu|zu|wxuyz{|}~�|z}u}x~�z{~��xux���x{�xu~�u}x���}x�u��u�x�|�z{u¤�¤�

g\]̂h]h�uvwxuyz{|}~�|z}u�~�u|x}��{~|xu|wxuyz{|}~�|u���u|w}z��wu{zu~�|uz}u�~��|uz�u|wxuyz{|}~�|z}�u~u����z{|}~�|z}�u~u
��������z{|}~�|z}�u|wx�}u~�x{|�uz}ux���z�xx��uz}u~{�uz|wx}u�x}�z{�uz}ux{|�|�x�u�x}�z}��{�u�z}|�z{�uz�u|wxu�z}��u
}x�x~|x�u����x{��z{��u�x�~���uz}u�{|x}}��|�z{�uz�u|wxux{|�}xu�z}�u��u|wxu¢�{x}u~�u�x��}��x�u�{u�x�|�z{u¡ ���u
�z{�|�|�|xu�{u|wxu~��}x�~|xu�z}xu|w~{u¡��u�x}�x{|uz�u|wxu|z|~�u{���x}uz�u�~��u��wx���x�u�z}u�z���x|�z{�uz}u¡¤�u�~��u
�{u~{�u�¥¦��~�u�x}�z��u�w��wx�x}u��u�x���

g\]̂h]h�u��uz{xuz�u|wxu}x~�z{�u�x��}��x�u�{u�x�|�z{u¡ �¡�¡uz}u¡ �¡�¤ux§��|��u|wxuyz{|}~�|z}u�~��u��z{u�x�x{u�~��̈u
{z|��xu|zu|wxu¢�{x}u~{�u�}�w�|x�|�u|x}��{~|xu|wxuyz{|}~�|u~{�u}x�z�x}u�}z�u|wxu¢�{x}u�~��x{|u�z}u�z}�ux§x��|x��u
~�u�x��u~�u}x~�z{~��xuz�x}wx~�u~{�u�}z��|uz{u�z}�u{z|ux§x��|x��u~{�u�z�|�u�{��}}x�u��u}x~�z{uz�u���wu|x}��{~|�z{�u

g\]̂h]ĥu��u|wxu�z}�u��u�|z��x�u�z}u~u�x}�z�uz�u¥�u�z{�x��|��xu�~��u|w}z��wu{zu~�|uz}u�~��|uz�u|wxuyz{|}~�|z}�u~u
����z{|}~�|z}�u~u��������z{|}~�|z}�uz}u|wx�}u~�x{|�uz}ux���z�xx�uz}u~{�uz|wx}u�x}�z{�uz}ux{|�|�x�u�x}�z}��{�u
�z}|�z{�uz�u|wxu�z}�u�x�~��xu|wxu¢�{x}uw~�u}x�x~|x���u�~��x�u|zu�������u|wxu¢�{x}̈�uz����~|�z{�u�{�x}u|wxuyz{|}~�|u
£z���x{|�u��|wu}x��x�|u|zu�~||x}�u���z}|~{|u|zu|wxu�}z�}x��uz�u|wxu�z}��u|wxuyz{|}~�|z}u�~��u��z{u�x�x{u~���|�z{~�u
�~��̈u{z|��xu|zu|wxu¢�{x}u~{�u|wxu�}�w�|x�|�u|x}��{~|xu|wxuyz{|}~�|u~{�u}x�z�x}u�}z�u|wxu¢�{x}u~�u�}z���x�u�{u
�x�|�z{u¡ �¡���

g\]̂h�\Wijklmnolpm\qr\osi\a©mij\ªpj\Yn«¬i
g\]̂h�h]uvwxu¢�{x}u�~�u|x}��{~|xu|wxuyz{|}~�|u��u|wxuyz{|}~�|z}

h]uuuu}x�x~|x���u}x���x�uz}u�~���u|zu������ux{z��wu�}z�x}��u�����x�u�z}�x}�uz}u�}z�x}u�~|x}�~���
h�uuuu�~���u|zu�~�xu�~��x{|u|zu����z{|}~�|z}�uz}u������x}�u�{u~��z}�~{�xu��|wu|wxu}x��x�|��xu~�}xx�x{|�u

�x|�xx{u|wxuyz{|}~�|z}u~{�u|wxu����z{|}~�|z}�uz}u������x}��
h�uuuu}x�x~|x���u���}x�~}��u~�����~��xu�~���u�|~|�|x��uz}��{~{�x��u�z�x��u}��x�u~{�u}x���~|�z{��uz}u�~����u

z}�x}�uz�u~u������u~�|wz}�|��uz}
ĥuuuuz|wx}���xu��u����|�uz�u����|~{|�~�u�}x~�wuz�u~u�}z����z{uz�u|wxuyz{|}~�|u£z���x{|��

g\]̂h�h�u�wx{u~{�uz�u|wxu}x~�z{�u�x��}��x�u�{u�x�|�z{u¡ �¤�¡ux§��|�u~{�u��z{u�x}|����~|�z{u��u|wxu�}�w�|x�|u|w~|u
�������x{|u�~��xux§��|�u|zu���|���u���wu~�|�z{�u|wxu¢�{x}u�~��u��|wz�|u�}x�����xu|zu~{�uz|wx}u}��w|�uz}u}x�x��x�uz�u|wxu
¢�{x}u~{�u~�|x}u����{�u|wxuyz{|}~�|z}u~{�u|wxuyz{|}~�|z}̈�u��}x|��u��u~{��u�x�x{u�~��̈u{z|��x�u|x}��{~|xux���z��x{|u
z�u|wxuyz{|}~�|z}u~{�u�~��u����x�|u|zu~{�u�}�z}u}��w|�uz�u|wxu��}x|��

h]uuuu§����xu|wxuyz{|}~�|z}u�}z�u|wxu��|xu~{�u|~�xu�z��x���z{uz�u~��u�~|x}�~���ux�����x{|�u|zz���u~{�u
�z{�|}��|�z{ux�����x{|u~{�u�~�w�{x}�u|wx}xz{uz�{x�u��u|wxuyz{|}~�|z}�

h�uuuu���x�|u~����{�x{|uz�u����z{|}~�|�u��}��~{|u|zu�x�|�z{u¦� �u~{�
h�uuuu®�{��wu|wxu�z}�u��u�w~|x�x}u}x~�z{~��xu�x|wz�u|wxu¢�{x}u�~�u�xx�ux§�x��x{|�ū�z{u�}�||x{u}x��x�|u

z�u|wxuyz{|}~�|z}�u|wxu¢�{x}u�w~��u��}{��wu|zu|wxuyz{|}~�|z}u~u�x|~��x�u~��z�{|�{�uz�u|wxu�z�|�u
�{��}}x�u��u|wxu¢�{x}u�{u��{��w�{�u|wxu�z}��

g\]̂h�h�u�wx{u|wxu¢�{x}u|x}��{~|x�u|wxuyz{|}~�|u�z}uz{xuz�u|wxu}x~�z{�u�|~|x�u�{u�x�|�z{u¡ �¤�¡�u|wxuyz{|}~�|z}u�w~��u
{z|u�xux{|�|�x�u|zu}x�x��xu��}|wx}u�~��x{|u�{|��u|wxu�z}�u��u��{��wx��

g\]̂h�ĥu��u|wxu�{�~��u�~�~{�xuz�u|wxuyz{|}~�|u���ux§�xx��u�z�|�uz�u��{��w�{�u|wxu�z}��u�{�����{�u�z��x{�~|�z{u�z}u
|wxu�}�w�|x�|̈�u�x}���x�u~{�ux§�x{�x�u�~�xu{x�x��~}�u|wx}x���u~{�uz|wx}u�~�~�x�u�{��}}x�u��u|wxu¢�{x}u~{�u{z|u
x§�}x����u�~��x��u���wux§�x��u�w~��u�xu�~��u|zu|wxuyz{|}~�|z}�u��u���wu�z�|�u~{�u�~�~�x�ux§�xx�u|wxu�{�~��u�~�~{�x�u
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TUVWXYZT[\]TY[ŴU\__Ẁ\aWTUVWbcddV[VZ]VWTYWTUVWefZV[gWhUVW\iYjZTWTYWkVẀ\cbWTYWTUVWXYZT[\]TY[WY[WefZV[lW\̂WTUVW]\̂VW
i\aWkVlŴU\__WkVW]V[TcdcVbWkaWTUVWmZcTc\_WnV]ĉcYZWo\pV[lWj̀YZW\̀ _̀c]\TcYZlW\ZbWTUĉWYk_cq\TcYZWdY[Ẁ\aiVZTŴU\__W
ĵ[rcrVWTV[icZ\TcYZWYdWTUVWXYZT[\]Tg

stuvwxtyz{|}~{��~t��t��}t��~}�t���t��~�}~�}~�}
stuvwxwuWhUVWefZV[Wi\alWfcTUYjTW]\ĵVlWY[bV[WTUVWXYZT[\]TY[WcZWf[cTcZqWTYŴĵ V̀ZblWbV_\aWY[WcZTV[[j̀TWTUVW�Y[plWcZW
fUY_VWY[WcZẀ\[TWdY[Ŵj]UẀV[cYbWYdWTciVW\̂WTUVWefZV[Wi\aWbVTV[icZVg

stuvwxw�WhUVWXYZT[\]TW�jiW\ZbWXYZT[\]TWhciVŴU\__WkVW\b�ĵTVbWdY[WcZ][V\̂V̂WcZWTUVW]ŶTW\ZbWTciVW]\ĵVbWkaW
ĵ̂ V̀ẐcYZlWbV_\alWY[WcZTV[[j̀TcYZWjZbV[W�V]TcYZW��g�g�gW�b�ĵTiVZTWYdWTUVWXYZT[\]TW�jiŴU\__WcZ]_jbVẀ[YdcTgW�YW
\b�ĵTiVZTŴU\__WkVWi\bVWTYWTUVWV�TVZT

wuWWWWTU\TẀV[dY[i\Z]VWĉlWf\̂lWY[WfYj_bWU\rVWkVVZlŴYŴĵ V̀ZbVblWbV_\aVblWY[WcZTV[[j̀TVblWkaW\ZYTUV[W]\ĵVW
dY[WfUc]UWTUVWXYZT[\]TY[WĉW[V̂̀ YẐck_V�WY[

w�WWWWTU\TW\ZWV�jcT\k_VW\b�ĵTiVZTWĉWi\bVWY[WbVZcVbWjZbV[W\ZYTUV[Ẁ[YrĉcYZWYdWTUVWXYZT[\]Tg

stuvwvt�}���~����~t��t��}t��~}�t���t��~�}~�}~�}
stuvwvwuWhUVWefZV[Wi\alW\TW\ZaWTciVlWTV[icZ\TVWTUVWXYZT[\]TWdY[WTUVWefZV[�̂W]YZrVZcVZ]VW\ZbWfcTUYjTW]\ĵVg

stuvwvw�W�̀YZW[V]Vc̀TWYdWZYTc]VWd[YiWTUVWefZV[WYdŴj]UWTV[icZ\TcYZWdY[WTUVWefZV[�̂W]YZrVZcVZ]VlWTUVWXYZT[\]TY[W
Û\__

wuWWWW]V\̂VWỲV[\TcYẐW\̂Wbc[V]TVbWkaWTUVWefZV[WcZWTUVWZYTc]V�
w�WWWWT\pVW\]TcYẐWZV]V̂̂\[alWY[WTU\TWTUVWefZV[Wi\aWbc[V]TlWdY[WTUVẀ[YTV]TcYZW\ZbẀ[V̂V[r\TcYZWYdWTUVW�Y[p�W

\Zb
wxttttV�]V̀TWdY[W�Y[pWbc[V]TVbWTYWkVẀV[dY[iVbẀ[cY[WTYWTUVWVddV]TcrVWb\TVWYdWTV[icZ\TcYZŴT\TVbWcZWTUVWZYTc]VlW

TV[icZ\TVW\__WV�ĉTcZqŴjk]YZT[\]T̂W\ZbẀj[]U\̂VWY[bV[̂W\ZbWVZTV[WcZTYWZYWdj[TUV[Ŵjk]YZT[\]T̂W\ZbW
j̀[]U\̂VWY[bV[̂g

stuvwvwxWmZW]\̂VWYdŴj]UWTV[icZ\TcYZWdY[WTUVWefZV[�̂W]YZrVZcVZ]VlWTUVWefZV[ŴU\__Ẁ\aWTUVWXYZT[\]TY[WdY[W�Y[pW
[̀ỲV[_aWV�V]jTVb�W]ŶT̂WcZ]j[[VbWkaW[V\̂YZWYdWTUVWTV[icZ\TcYZlWcZ]_jbcZqW]ŶT̂W\TT[ckjT\k_VWTYWTV[icZ\TcYZWYdW
�jk]YZT[\]T̂�W\ZbWTUVWTV[icZ\TcYZWdVVlWcdW\ZalŴVTWdY[TUWcZWTUVW�q[VViVZTg

����� ¡tu¢ttt� ��£yt�¤¥t¥�y¦§�¡y
stu¢wut�̈���{t
stu¢wuwut¥}��~����~
�WX_\ciWĉW\WbVi\ZbWY[W\̂̂V[TcYZWkaWYZVWYdWTUVẀ\[TcV̂ŴVVpcZqlW\̂W\Wi\TTV[WYdW[cqUTlẀ\aiVZTWYdWiYZValW\W]U\ZqVWcZW
TUVWXYZT[\]TWhciVlWY[WYTUV[W[V_cVdWfcTUW[V̂̀ V]TWTYWTUVWTV[îWYdWTUVWXYZT[\]TgWhUVWTV[iW©X_\ciªW\_̂YWcZ]_jbV̂WYTUV[W
bĉ̀jTV̂W\ZbWi\TTV[̂WcZW�jV̂TcYZWkVTfVVZWTUVWefZV[W\ZbWXYZT[\]TY[W\[ĉcZqWYjTWYdWY[W[V_\TcZqWTYWTUVWXYZT[\]TgWhUVW
[V̂̀ YẐckc_cTaWTYŴjk̂T\ZTc\TVWX_\cîŴU\__W[V̂TWfcTUWTUVẀ\[TaWi\pcZqWTUVWX_\cigWhUĉW�V]TcYZW�«g�g�WbYV̂WZYTW[V�jc[VW
TUVWefZV[WTYWdc_VW\WX_\ciWcZWY[bV[WTYWcì ŶVW_c�jcb\TVbWb\i\qV̂WcZW\]]Y[b\Z]VWfcTUWTUVWXYZT[\]TWnY]jiVZT̂g

stu¢wuw�t���}t ����{t�~t�̈���{
hUVWefZV[W\ZbWXYZT[\]TY[ŴU\__W]YiiVZ]VW\__WX_\cîW\ZbW]\ĵV̂WYdW\]TcYZW\q\cẐTWTUVWYTUV[W\ZbW\[ĉcZqWYjTWYdWY[W
[V_\TVbWTYWTUVWXYZT[\]TlWfUVTUV[WcZW]YZT[\]TlWTY[TlWk[V\]UWYdWf\[[\ZTaWY[WYTUV[fĉVlWcZW\]]Y[b\Z]VWfcTUWTUVW
[V�jc[ViVZT̂WYdWTUVWkcZbcZqWbĉ̀jTVW[V̂Y_jTcYZWiVTUYbŴV_V]TVbWcZWTUVW�q[VViVZTW\ZbWfcTUcZWTUVẀV[cYbŴ̀V]cdcVbWkaW
\̀ _̀c]\k_VW_\flWkjTWcZW\ZaW]\̂VWZYTWiY[VWTU\ZW�¬WaV\[̂W\dTV[WTUVWb\TVWYdW�jk̂T\ZTc\_WXYì _VTcYZWYdWTUVW�Y[pgWhUVW
efZV[W\ZbWXYZT[\]TY[Wf\crVW\__WX_\cîW\ZbW]\ĵV̂WYdW\]TcYZWZYTW]YiiVZ]VbWcZW\]]Y[b\Z]VWfcTUWTUĉW�V]TcYZW�«g�gg

stu¢wuwxt¤����}t��t�̈���{
stu¢wuwxwuWX_\cîWkaWVcTUV[WTUVWefZV[WY[WXYZT[\]TY[lWfUV[VWTUVW]YZbcTcYZWqcrcZqW[ĉVWTYWTUVWX_\ciWĉWdc[̂TWbĉ]YrV[VbW
[̀cY[WTYWV�̀c[\TcYZWYdWTUVẀV[cYbWdY[W]Y[[V]TcYZWYdWTUVW�Y[pŴVTWdY[TUWcZW�V]TcYZW�gglŴU\__WkVWcZcTc\TVbWkaWZYTc]VWTYW
TUVWYTUV[Ẁ\[TaW\ZbWTYWTUVWmZcTc\_WnV]ĉcYZWo\pV[WfcTUW\W]ỲaŴVZTWTYWTUVW�[]UcTV]TlWcdWTUVW�[]UcTV]TWĉWZYTŴV[rcZqW\̂W
TUVWmZcTc\_WnV]ĉcYZWo\pV[gWX_\cîWkaWVcTUV[Ẁ\[TaWjZbV[WTUĉW�V]TcYZW�«g�g�g�ŴU\__WkVWcZcTc\TVbWfcTUcZW�Wb\âW\dTV[W
Y]]j[[VZ]VWYdWTUVWVrVZTWqcrcZqW[ĉVWTYŴj]UWX_\ciWY[WfcTUcZW�Wb\âW\dTV[WTUVW]_\ci\ZTWdc[̂TW[V]YqZc®V̂WTUVW]YZbcTcYZW
qcrcZqW[ĉVWTYWTUVWX_\cilWfUc]UVrV[WĉW_\TV[g
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UVWXYWYZY[\]̂_̀ab\cd\èfgeh\fge\ijkeh\lh\]lkfh_mflhn\jgehe\fge\mlkòf̀lk\p̀q̀kp\h̀be\fl\fge\]̂_̀a\̀b\r̀hbf\òbmlqeheo\
_rfeh\est̀h_f̀lk\lr\fge\teh̀lo\rlh\mlhhemf̀lk\lr\fge\ulhv\bef\rlhfg\̀k\wemf̀lk\xyzyzyn\bg_̂̂\ce\̀k̀f̀_feo\cd\klf̀me\fl\fge\
lfgeh\t_hfdz\{k\b|mg\eqekfn\kl\oem̀b̀lk\cd\fge\{k̀f̀_̂\}em̀b̀lk\~_veh\̀b\he�|̀heoz

UVWXYWY�V����������V��������V�����������
UVWXYWY�YW\�ekòkp\r̀k_̂\hebl̂|f̀lk\lr\_\]̂_̀an\esmetf\_b\lfgehj̀be\_pheeo\̀k\jh̀f̀kp\lh\_b\thlq̀oeo\̀k\wemf̀lk\�z�\
_ko\�hf̀m̂e\x�n\fge\]lkfh_mflh\bg_̂̂\thlmeeo\ò̂ p̀ekf̂d\j̀fg\tehrlha_kme\lr\fge\]lkfh_mf\_ko\fge\ijkeh\bg_̂̂\
mlkf̀k|e\fl\a_ve\t_daekfb\̀k\_mmlho_kme\j̀fg\fge\]lkfh_mf\}lm|aekfbz\

UVWXYWY�Y[V�ge\]lkfh_mf\w|a\_ko\]lkfh_mf\�̀ae\bg_̂̂\ce\_o�|bfeo\̀k\_mmlho_kme\j̀fg\fge\{k̀f̀_̂\}em̀b̀lk\~_veh�b\
oem̀b̀lkn\b|c�emf\fl\fge\h̀pgf\lr\èfgeh\t_hfd\fl\thlmeeo\̀k\_mmlho_kme\j̀fg\fg̀b\�hf̀m̂e\x�z\�ge\�hmg̀femf\j̀^̂\̀bb|e\
]ehf̀r̀m_feb\rlh\�_daekf\̀k\_mmlho_kme\j̀fg\fge\oem̀b̀lk\lr\fge\{k̀f̀_̂\}em̀b̀lk\~_vehz

UVWXYWYXV������V���V����������V����
{r\fge\]lkfh_mflh\j̀bgeb\fl\a_ve\_\]̂_̀a\rlh\_k\̀kmhe_be\̀k\fge\]lkfh_mf\w|an\klf̀me\_b\thlq̀oeo\̀k\wemf̀lk\x�zxz�\
bg_̂̂\ce\p̀qek\cerlhe\thlmeeòkp\fl\esem|fe\fge\tlhf̀lk\lr\fge\ulhv\fg_f\̀b\fge\b|c�emf\lr\fge\]̂_̀az\�h̀lh\klf̀me\̀b\
klf\he�|̀heo\rlh\]̂_̀ab\hê_f̀kp\fl\_k\eaehpekmd\eko_kpeh̀kp\̂̀re\lh\thltehfd\_h̀b̀kp\|koeh\wemf̀lk\x�z�z

UVWXYWY�V������V���V����������V����
UVWXYWY�YW\{r\fge\]lkfh_mflh\j̀bgeb\fl\a_ve\_\]̂_̀a\rlh\_k\̀kmhe_be\̀k\fge\]lkfh_mf\�̀aen\klf̀me\_b\thlq̀oeo\̀k\
wemf̀lk\x�zxz�\bg_̂̂\ce\p̀qekz\�ge\]lkfh_mflh�b\]̂_̀a\bg_̂̂\̀km̂|oe\_k\ebf̀a_fe\lr\mlbf\_ko\lr\thlc_ĉe\erremf\lr\
oê_d\lk\thlphebb\lr\fge\ulhvz\{k\fge\m_be\lr\_\mlkf̀k|̀kp\oê_dn\lk̂d\lke\]̂_̀a\̀b\kemebb_hdz

UVWXYWY�Y[\{r\_oqehbe\je_fgeh\mlkòf̀lkb\_he\fge\c_b̀b\rlh\_\]̂_̀a\rlh\_oòf̀lk_̂\f̀aen\b|mg\]̂_̀a\bg_̂̂\ce\
olm|aekfeo\cd\o_f_\b|cbf_kf̀_f̀kp\fg_f\je_fgeh\mlkòf̀lkb\jehe\_cklha_̂\rlh\fge\teh̀lo\lr\f̀aen\ml|̂o\klf\g_qe\
ceek\he_blk_ĉd\_kf̀m̀t_feon\_ko\g_o\_k\_oqehbe\erremf\lk\fge\bmgeo|̂eo\mlkbfh|mf̀lkz

UVWXYWY V¡��¢��V��V������V���V�����£�������V¤������
�ge\]lkfh_mflh\_ko\ijkeh\j_̀qe\]̂_̀ab\_p_̀kbf\e_mg\lfgeh\rlh\mlkbe�|ekf̀_̂\o_a_peb\_h̀b̀kp\l|f\lr\lh\hê_f̀kp\fl\
fg̀b\]lkfh_mfz\�g̀b\a|f|_̂\j_̀qeh\̀km̂|oeb

YW\\\\o_a_peb\̀km|hheo\cd\fge\ijkeh\rlh\hekf_̂\estekbebn\rlh\̂lbbeb\lr\|ben\̀kmlaen\thlr̀fn\r̀k_km̀kpn\
c|b̀kebb\_ko\het|f_f̀lkn\_ko\rlh\̂lbb\lr\a_k_peaekf\lh\eat̂ldee\thlo|mf̀q̀fd\lh\lr\fge\behq̀meb\lr\
b|mg\tehblkb¥\_ko

Y[\\\\o_a_peb\̀km|hheo\cd\fge\]lkfh_mflh\rlh\th̀km̀t_̂\lrr̀me\estekbeb\̀km̂|òkp\fge\mlatekb_f̀lk\lr\
tehblkkê\bf_f̀lkeo\fgehen\rlh\̂lbbeb\lr\r̀k_km̀kpn\c|b̀kebb\_ko\het|f_f̀lkn\_ko\rlh\̂lbb\lr\thlr̀fn\
esmetf\_kf̀m̀t_feo\thlr̀f\_h̀b̀kp\òhemf̂d\rhla\fge\ulhvz

�g̀b\a|f|_̂\j_̀qeh\̀b\_tt̂̀m_ĉen\j̀fgl|f\̂̀àf_f̀lkn\fl\_̂̂\mlkbe�|ekf̀_̂\o_a_peb\o|e\fl\èfgeh\t_hfd�b\fehàk_f̀lk\
k̀\_mmlho_kme\j̀fg\�hf̀m̂e\x�z\¦lfg̀kp\mlkf_̀keo\̀k\fg̀b\wemf̀lk\x�zxz�\bg_̂̂\ce\oeeaeo\fl\them̂|oe\_bbebbaekf\lr\
^̀�|̀o_feo\o_a_pebn\jgek\_tt̂̀m_ĉen\̀k\_mmlho_kme\j̀fg\fge\he�|̀heaekfb\lr\fge\]lkfh_mf\}lm|aekfbz

UVWXY[V§������V¤�������
UVWXY[YW\]̂_̀abn\esm̂|òkp\fglbe\jgehe\fge\mlkòf̀lk\p̀q̀kp\h̀be\fl\fge\]̂_̀a\̀b\r̀hbf\òbmlqeheo\_rfeh\est̀h_f̀lk\lr\
fge\teh̀lo\rlh\mlhhemf̀lk\lr\fge\ulhv\bef\rlhfg\̀k\wemf̀lk\xyzyzy\lh\_h̀b̀kp\|koeh\wemf̀lkb\x�z�n\x�z�n\_ko\xxz�n\bg_̂̂\
ce\herehheo\fl\fge\{k̀f̀_̂\}em̀b̀lk\~_veh\rlh\̀k̀f̀_̂\oem̀b̀lkz\�ge\�hmg̀femf\j̀^̂\behqe\_b\fge\{k̀f̀_̂\}em̀b̀lk\~_vehn\
|k̂ebb\lfgehj̀be\̀kòm_feo\̀k\fge\�pheeaekfz\̈smetf\rlh\fglbe\]̂_̀ab\esm̂|oeo\cd\fg̀b\wemf̀lk\x�zyzxn\_k\̀k̀f̀_̂\
oem̀b̀lk\bg_̂̂\ce\he�|̀heo\_b\_\mlkòf̀lk\themeoekf\fl\aeò_f̀lk\lr\_kd\]̂_̀az\{r\_k\̀k̀f̀_̂\oem̀b̀lk\g_b\klf\ceek\
hekoeheo\j̀fg̀k\��\o_db\_rfeh\fge\]̂_̀a\g_b\ceek\herehheo\fl\fge\{k̀f̀_̂\}em̀b̀lk\~_vehn\fge\t_hfd\_bbehf̀kp\fge\
]̂_̀a\a_d\oea_ko\aeò_f̀lk\_ko\c̀kòkp\òbt|fe\hebl̂|f̀lk\j̀fgl|f\_\oem̀b̀lk\g_q̀kp\ceek\hekoeheoz\©k̂ebb\fge\
{k̀f̀_̂\}em̀b̀lk\~_veh\_ko\_̂̂\_rremfeo\t_hf̀eb\_pheen\fge\{k̀f̀_̂\}em̀b̀lk\~_veh\j̀^̂\klf\oem̀oe\òbt|feb\cefjeek\fge\
]lkfh_mflh\_ko\tehblkb\lh\ekf̀f̀eb\lfgeh\fg_k\fge\ijkehz

UVWXY[Y[\�ge\{k̀f̀_̂\}em̀b̀lk\~_veh\j̀^̂\heq̀ej\]̂_̀ab\_ko\j̀fg̀k\fek\o_db\lr\fge\hemètf\lr\_\]̂_̀a\f_ve\lke\lh\
alhe\lr\fge\rl̂̂lj̀kp\_mf̀lkbª\«x¬\he�|ebf\_oòf̀lk_̂\b|ttlhf̀kp\o_f_\rhla\fge\m̂_̀a_kf\lh\_\hebtlkbe\j̀fg\b|ttlhf̀kp\
o_f_\rhla\fge\lfgeh\t_hfdn\«y¬\he�emf\fge\]̂_̀a\̀k\jgl̂e\lh\̀k\t_hfn\«�¬\_tthlqe\fge\]̂_̀an\«�¬\b|ppebf\_\mlathlàben\
lh\«�¬\_oq̀be\fge\t_hf̀eb\fg_f\fge\{k̀f̀_̂\}em̀b̀lk\~_veh\̀b\|k_ĉe\fl\hebl̂qe\fge\]̂_̀a\̀r\fge\{k̀f̀_̂\}em̀b̀lk\~_veh\
_̂mvb\b|rr̀m̀ekf\̀krlha_f̀lk\fl\eq_̂|_fe\fge\aeh̀fb\lr\fge\]̂_̀a\lh\̀r\fge\{k̀f̀_̂\}em̀b̀lk\~_veh\mlkm̂|oeb\fg_fn\̀k\fge\
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KLM�N	�LO�� P%Q /=/AAR

ST

UVWXWYZ[\]̂W_ẀV[aYb]cd_[_̀Z][eW_̂c]XẀVf[WX[g̀hZe[i][WVYjjc̀jcWYX][k̀c[Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[X̀[c]_̀Zm][Xl][
nZYWop

qrstuvuw[UV[]mYZhYXWVx[nZYWo_f[Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[oYyf[ihX[_lYZZ[V̀X[i][̀iZWxYX]e[X̀f[̂̀V_hZX[gWXl[̀c[_]]b[
WVk̀coYXẀV[kc̀o[]WXl]c[jYcXy[̀c[kc̀o[j]c_̀V_[gWXl[_j]̂WYZ[bV̀gZ]ex][̀c[]zj]cXW_][gl̀[oYy[Y__W_X[Xl][UVWXWYZ[
\]̂W_ẀV[aYb]c[WV[c]Ve]cWVx[Y[e]̂W_ẀVp[{l][UVWXWYZ[\]̂W_ẀV[aYb]c[oYy[c]|h]_X[Xl][}gV]c[X̀[YhXl̀cW~][c]X]VXẀV[̀k[
_ĥl[j]c_̀V_[YX[Xl][}gV]cd_[]zj]V_]p

qrstuvu�[Uk[Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[c]|h]_X_[Y[jYcXy[X̀[jc̀mWe][Y[c]_j̀V_][X̀[Y[nZYWo[̀c[X̀[khcVW_l[YeeWXẀVYZ[
_hjj̀cXWVx[eYXYf[_ĥl[jYcXy[_lYZZ[c]_j̀Vef[gWXlWV[X]V[eYy_[YkX]c[c]̂]WjX[̀k[Xl][c]|h]_Xf[YVe[_lYZZ[]WXl]c[���[jc̀mWe][Y[
c]_j̀V_][̀V[Xl][c]|h]_X]e[_hjj̀cXWVx[eYXYf[���[YemW_][Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[gl]V[Xl][c]_j̀V_][̀c[_hjj̀cXWVx[
eYXY[gWZZ[i][khcVW_l]ef[̀c[���[YemW_][Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[XlYX[V̀[_hjj̀cXWVx[eYXY[gWZZ[i][khcVW_l]ep[�j̀V[
c]̂]WjX[̀k[Xl][c]_j̀V_][̀c[_hjj̀cXWVx[eYXYf[Wk[YVyf[Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[gWZZ[]WXl]c[c]�]̂X[̀c[Yjjc̀m][Xl][nZYWo[
WV[gl̀Z][̀c[WV[jYcXp

qrstuvut[{l][UVWXWYZ[\]̂W_ẀV[aYb]c[gWZZ[c]Ve]c[YV[WVWXWYZ[e]̂W_ẀV[Yjjc̀mWVx[̀c[c]�]̂XWVx[Xl][nZYWof[̀c[WVeŴYXWVx[XlYX[
Xl][UVWXWYZ[\]̂W_ẀV[aYb]c[W_[hVYiZ][X̀[c]_̀Zm][Xl][nZYWop[{lW_[WVWXWYZ[e]̂W_ẀV[_lYZZ[���[i][WV[gcWXWVx�[���[_XYX][Xl][
c]Y_̀V_[Xl]c]k̀c�[YVe[���[V̀XWky[Xl][jYcXW]_[YVe[Xl][�ĉlWX]̂Xf[Wk[Xl][�ĉlWX]̂X[W_[V̀X[_]cmWVx[Y_[Xl][UVWXWYZ[\]̂W_ẀV[
aYb]cf[̀k[YVy[̂lYVx][WV[Xl][ǹVXcŶX[�ho[̀c[ǹVXcŶX[{Wo][̀c[ìXlp[{l][WVWXWYZ[e]̂W_ẀV[_lYZZ[i][kWVYZ[YVe[iWVeWVx[
V̀[Xl][jYcXW]_[ihX[_hi�]̂X[X̀[o]eWYXẀV[YVef[Wk[Xl][jYcXW]_[kYWZ[X̀[c]_̀Zm][Xl]Wc[eW_jhX][Xlc̀hxl[o]eWYXẀVf[X̀[iWVeWVx[
eW_jhX][c]_̀ZhXẀVp

qrstuvu�[�WXl]c[jYcXy[oYy[kWZ][k̀c[o]eWYXẀV[̀k[YV[WVWXWYZ[e]̂W_ẀV[YX[YVy[XWo]f[_hi�]̂X[X̀[Xl][X]co_[̀k[�]̂XẀV[��p�p�p�p

qrstuvu�us[�WXl]c[jYcXy[oYyf[gWXlWV[��[eYy_[kc̀o[Xl][eYX][̀k[c]̂]WjX[̀k[YV[WVWXWYZ[e]̂W_ẀVf[e]oYVe[WV[gcWXWVx[XlYX[Xl][
X̀l]c[jYcXy[kWZ][k̀c[o]eWYXẀVp[Uk[_ĥl[Y[e]oYVe[W_[oYe][YVe[Xl][jYcXy[c]̂]WmWVx[Xl][e]oYVe[kYWZ_[X̀[kWZ][k̀c[
o]eWYXẀV[gWXlWV[��[eYy_[YkX]c[c]̂]WjX[Xl]c]̀kf[Xl]V[ìXl[jYcXW]_[gYWm][Xl]Wc[cWxlX_[X̀[o]eWYX][̀c[jhc_h][iWVeWVx[
eW_jhX][c]_̀ZhXẀV[jc̀̂ ]]eWVx_[gWXl[c]_j]̂X[X̀[Xl][WVWXWYZ[e]̂W_ẀVp

qrstuvu�rUV[Xl][]m]VX[̀k[Y[nZYWo[YxYWV_X[Xl][ǹVXcŶX̀cf[Xl][}gV]c[oYyf[ihX[W_[V̀X[̀iZWxYX]e[X̀f[V̀XWky[Xl][_hc]Xyf[Wk[
YVyf[̀k[Xl][VYXhc][YVe[Yò hVX[̀k[Xl][nZYWop[Uk[Xl][nZYWo[c]ZYX]_[X̀[Y[j̀__WiWZWXy[̀k[Y[ǹVXcŶX̀cd_[e]kYhZXf[Xl][}gV]c[
oYyf[ihX[W_[V̀X[̀iZWxYX]e[X̀f[V̀XWky[Xl][_hc]Xy[YVe[c]|h]_X[Xl][_hc]Xyd_[Y__W_XYV̂][WV[c]_̀ZmWVx[Xl][̂̀VXc̀m]c_yp

qrstuvu�[Uk[Y[nZYWo[c]ZYX]_[X̀[̀c[W_[Xl][_hi�]̂X[̀k[Y[o]̂lYVŴd_[ZW]Vf[Xl][jYcXy[Y__]cXWVx[_ĥl[nZYWo[oYy[jc̀̂ ]]e[WV[
Ŷ^̀ceYV̂][gWXl[YjjZŴYiZ][ZYg[X̀[̂̀ojZy[gWXl[Xl][ZW]V[V̀XŴ][̀c[kWZWVx[e]YeZWV]_p

qrstuwr���������
qrstuwus[nZYWo_f[eW_jhX]_f[̀c[̀Xl]c[oYXX]c_[WV[̂̀VXc̀m]c_y[YcW_WVx[̀hX[̀k[̀c[c]ZYX]e[X̀[Xl][ǹVXcŶXf[]ẑ]jX[Xl̀_][
gYWm]e[Y_[jc̀mWe]e[k̀c[WV[�]̂XẀV_[�p��p�f[�p��p�f[YVe[��p�p�f[_lYZZ[i][_hi�]̂X[X̀[o]eWYXẀV[Y_[Y[̂̀VeWXẀV[jc]̂]e]VX[
X̀[iWVeWVx[eW_jhX][c]_̀ZhXẀVp

qrstuwuv[{l][jYcXW]_[_lYZZ[]Ve]Ym̀c[X̀[c]_̀Zm][Xl]Wc[nZYWo_[iy[o]eWYXẀV[glŴlf[hVZ]__[Xl][jYcXW]_[ohXhYZZy[Yxc]][
X̀l]cgW_]f[_lYZZ[i][YeoWVW_X]c]e[iy[Xl][�o]cŴYV[�ciWXcYXẀV[�__̀ ŴYXẀV[WV[Ŷ^̀ceYV̂][gWXl[WX_[ǹV_XcĥXẀV[
UVeh_Xcy[a]eWYXẀV[�c̀̂ ]ehc]_[WV[]kk]̂X[̀V[Xl][eYX][̀k[Xl][�xc]]o]VXp[�[c]|h]_X[k̀c[o]eWYXẀV[_lYZZ[i][oYe][WV[
gcWXWVxf[e]ZWm]c]e[X̀[Xl][̀Xl]c[jYcXy[X̀[Xl][ǹVXcŶXf[YVe[kWZ]e[gWXl[Xl][j]c_̀V[̀c[]VXWXy[YeoWVW_X]cWVx[Xl][o]eWYXẀVp[
{l][c]|h]_X[oYy[i][oYe][̂̀ V̂hcc]VXZy[gWXl[Xl][kWZWVx[̀k[iWVeWVx[eW_jhX][c]_̀ZhXẀV[jc̀̂ ]]eWVx_[ihXf[WV[_ĥl[]m]VXf[
o]eWYXẀV[_lYZZ[jc̀̂ ]]e[WV[YemYV̂][̀k[iWVeWVx[eW_jhX][c]_̀ZhXẀV[jc̀̂ ]]eWVx_f[glŴl[_lYZZ[i][_XYy]e[j]VeWVx[
o]eWYXẀV[k̀c[Y[j]cẀe[̀k[��[eYy_[kc̀o[Xl][eYX][̀k[kWZWVxf[hVZ]__[_XYy]e[k̀c[Y[Z̀Vx]c[j]cẀe[iy[Yxc]]o]VX[̀k[Xl][
jYcXW]_[̀c[̂̀hcX[̀ce]cp[Uk[YV[YciWXcYXẀV[W_[_XYy]e[jhc_hYVX[X̀[XlW_[�]̂XẀV[��p�p�f[Xl][jYcXW]_[oYy[V̀V]Xl]Z]__[jc̀̂ ]]e[
X̀[Xl][_]Z]̂XẀV[̀k[Xl][YciWXcYX̀c�_�[YVe[Yxc]][hj̀V[Y[_̂l]ehZ][k̀c[ZYX]c[jc̀̂ ]]eWVx_p

qrstuwuwr�WXl]c[jYcXy[oYyf[gWXlWV[��[eYy_[kc̀o[Xl][eYX][XlYX[o]eWYXẀV[lY_[i]]V[̂̀ V̂Zhe]e[gWXl̀hX[c]_̀ZhXẀV[̀k[Xl][
eW_jhX][̀c[��[eYy_[YkX]c[o]eWYXẀV[lY_[i]]V[e]oYVe]e[gWXl̀hX[c]_̀ZhXẀV[̀k[Xl][eW_jhX]f[e]oYVe[WV[gcWXWVx[XlYX[Xl][
X̀l]c[jYcXy[kWZ][k̀c[iWVeWVx[eW_jhX][c]_̀ZhXẀVp[[Uk[_ĥl[Y[e]oYVe[W_[oYe][YVe[Xl][jYcXy[c]̂]WmWVx[Xl][e]oYVe[kYWZ_[X̀[
kWZ][k̀c[iWVeWVx[eW_jhX][c]_̀ZhXẀV[gWXlWV[��[eYy_[YkX]c[c]̂]WjX[Xl]c]̀kf[Xl]V[ìXl[jYcXW]_[gYWm][Xl]Wc[cWxlX_[X̀[iWVeWVx[
eW_jhX][c]_̀ZhXẀV[jc̀̂ ]]eWVx_[gWXl[c]_j]̂X[X̀[Xl][WVWXWYZ[e]̂W_ẀVp
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KLM�N	�LO�� P%Q /=/AAR

S�

TUVWXYXZU[\]̂_̀abc]d̂d\̀eêd\̀a]̂b\]̂f]gc̀bhaid̂j]]̂̀kĝ̀kl̂jceckm̂j]]d̂]nòeelp̂[\]̂f]gc̀bchk̂d\̀eêq]̂\]eĝck̂b\]̂
_èr]̂s\]a]̂b\]̂tahu]rb̂cd̂ehr̀b]gv̂oke]dd̂̀khb\]âehr̀bchk̂cd̂fobòeel̂̀ma]]ĝo_hkp̂wma]]f]kbd̂a]̀r\]ĝck̂
f]gc̀bchk̂d\̀eêq]̂]kjhar]̀qe]̂̀d̂d]bbe]f]kb̂̀ma]]f]kbd̂ck̂̀kl̂rhoab̂\̀xckm̂uoacdgcrbchk̂b\]a]hjp

TUVWXZUyz{|}z~}|��
TUVWXZXV̂�ĵb\]̂_̀abc]d̂\̀x]̂d]e]rb]ĝ̀aqcbàbchk̂̀ d̂b\]̂f]b\hĝjhâqckgckm̂gcd_ob]̂a]dheobchk̂ck̂b\]̂wma]]f]kbv̂̀kl̂
�ècf̂doqu]rb̂bhv̂qob̂khb̂a]dhex]ĝqlv̂f]gc̀bchk̂d\̀eêq]̂doqu]rb̂bĥ̀aqcbàbchk̂s\cr\v̂oke]dd̂b\]̂_̀abc]d̂fobòeel̂
m̀a]]̂hb\]ascd]v̂d\̀eêq]̂̀gfckcdb]a]ĝql̂b\]̂wf]acr̀k̂waqcbàbchk̂wddhrc̀bchk̂ck̂̀rrhag̀kr]̂scb\̂cbd̂�hkdbaorbchk̂
�kgodbal̂waqcbàbchk̂�oe]d̂ck̂]jj]rb̂hk̂b\]̂g̀b]̂hĵb\]̂wma]]f]kbp̂[\]̂waqcbàbchk̂d\̀eêq]̂rhkgorb]ĝck̂b\]̂_èr]̂
s\]a]̂b\]̂tahu]rb̂cd̂ehr̀b]gv̂oke]dd̂̀khb\]âehr̀bchk̂cd̂fobòeel̂̀ma]]ĝo_hkp̂ŵg]f̀kĝjhầaqcbàbchk̂d\̀eêq]̂
f̀g]̂ck̂sacbckmv̂g]ecx]a]ĝbĥb\]̂hb\]â_̀abl̂bĥb\]̂�hkbàrbv̂̀kĝjce]ĝscb\̂b\]̂_]adhk̂hâ]kbcbl̂̀gfckcdb]ackm̂b\]̂
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e]m̀êhâ]nocb̀qe]̂_ahr]]gckmd̂q̀d]ĝhk̂b\]̂�ècfp
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SECTION 00 73 00 - SUPPLEMENTARY CONDITIONS 

MODIFICATIONS TO AIA 

These Supplementary Conditions amend or supplement the General conditions of the Contract for 
Construction (AIA Document A201, 2017 edition) and other provisions of the Contract Documents 
as indicated below. All provisions which are not so amended or supplemental remain in full force 
and effect. 

The terms used in these Supplementary Conditions which are defined in the General Conditions of 
the Contract of Construction (AIA Document A201, 2017 Edition) have the meanings assigned to 
them in the General Conditions. 

ARTICLE 1 - GENERAL PROVISIONS 

Paragraph 1.1 Basic Definitions: Add the following paragraphs 
1.1.9 Furnish: The term 'furnish' shall mean to purchase and deliver product to the site 
ready for installation. 
1.1.10 Install: The term 'install' shall mean to take furnished product and assemble, erect, 
secure in place, connect in operation as applicable. 
1.1.11 Provide: The term 'provide' shall mean to furnish and install. 

Paragraph 1.2 Correlation and Intent of the Contract Documents: 
Add the following paragraph 1.2.1.1 

1.2.1.1 In the event of inconsistencies within or between the Contract Documents, the 
Contractor shall provide the better quality or greater quantity of Work and shall comply 
with the stricter requirements. 

ARTICLE 2 - OWNER 

Paragraph 2.1.2.1; Add the following: 
The Owner shall prepare a Notice of Commencement for the Project as required by the Ohio 
Revised Code and provide a copy to the Contractor. 

Add paragraph 2.1.3 
2.1.3 The Owner shall mean: 

City of Tipp City 
260 S Garber Drive 
Tipp City, Ohio 45371 

Paragraph 2.3.4: Modify to read 
2.3.4 The owner shall not be responsible for furnishing surveys or other information as to the 
physical characteristics, legal limitations, or utility locations for the Project site, except as 
included in the Contract Documents. The Contractor shall confirm the location of each utility. 

ARTICLE 3 - CONTRACTOR 

Article 3.2 Review of Contract Documents and Field Conditions by Contractor. 
Add the following paragraph 3.2.2.1 

3.2.2.1 If the contractor finds any perceived conflict, error, omission or discrepancy on, 
or between the drawings, specifications, or any of the contract documents, the 
contractors, before proceeding with the work, shall submit a request to the architect for 
an interpretation or clarification, the contractor shall be responsible for the prompt 
delivery of such request. 

The architect shall respond to the requests for interpretation of the contract 
documents within three (3) business days. 

3.2.2.2 Any interpretation of the Contract Documents made by any party other than the 
architect or in any manner other than writing, shall not be binding and the contractor 
shall not rely upon any such interpretation. 
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Article 3.4 Labor and Material 
Paragraph 3.4.2 add the following at the end of the paragraph: 

See Substitution Procedures in Section 01 60 00 - Product Requirements for additional 
requirements. 

Article 3.5 Warranty 
Add the following to paragraph 3.5.1 

The contractor shall warranty and guarantee that all work is in conformity with the 
Contract Documents and free from defects in workmanship, materials and equipment 
for a period of one (1) year in addition to other warranties and guarantees specified in 
the Contract Documents. The performance bond will remain in effect during the 
warranty period 
The warranty and guarantee time period shall commence on the date that the 
Certificate of Substantial Completion is issued by the architect unless otherwise 
provided in writing. 
The warranty and guarantee provided in this article shall be in addition to and not 
limitation of any other warranty and guarantee or remedy provided by law or by the 
Contract Documents. 
Should defects in the work become apparent within the warranty and guarantee period, 
the owner shall promptly notify the contractor in writing and provide a copy of the notice 
to the architect. Within ten (10) days of receipt of the notice, the contractor shall visit 
the project in the company of the owner to determine the extent of the defects and shall 
promptly repair or replace the defective work, including adjacent work damaged as a 
result of such defects and as a result of remedying the defects whether or not such 
adjacent work was originally provided by the contractor. The contractor shall be 
responsible for the cost of temporary materials or equipment required during the repair 
or replacement of the defective work. 
If the defective work is considered by the Owner to be an emergency, the owner may 
require the contractor to visit the project within one (1) day of receipt of the notice. 
Work which is repaired or replaced by the contractor shall be inspected and accepted 
by the Owner. The repaired and replaced work shall be guaranteed by the contractor 
for one (1) year from the date of acceptance by the owner. 

Article 3.6 Taxes 
Add the following: 

The Contractor acknowledges that the Owner is a political subdivision of the State of 
Ohio or tax exempt organization and is exempt from state sales, use and commercial 
activity taxes. Upon written request, the Owner will provide the Contractor with an 
applicable certificate of exemption. 

Article 3.7 Permits, Fees and Notices 
Omit paragraph 3.7.1 and add the following: 

3.7.1 The Owner shall secure and pay for the Certificate of Plan Approval and 
Plumbing Approval as required by the Ohio Basic Building Code. The owner will pay for 
the sprinkler and fire alarm fees as required by the Ohio Basic Building Code with the 
sprinkler contractor and the fire alarm contractor submitting drawings and calculations 
required (seven sets minimum) to the architect. The contractor shall secure and pay for 
all other building permits, tap fees, user fees, and governmental fees, licenses and 
inspections. The contractor is to verify the exact cost of permits, fees, licenses and 
inspections. No additional cost or change orders will be permitted because of causal or 
approximated fees or escalation of fees occurring after award of contract. 

Article 3.11 Documents and Samples at the Site 
Add the following paragraph 3.11.1 

3.11.1 The Contractor shall maintain readily accessible to the authorities having 
jurisdiction, the Architect, and the Owner drawings, project manual and related 
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documents approved by appropriate building departments and authorities having 
jurisdiction. 

Article 3.12 Shop Drawings, Product Data and Samples 
Add the following paragraph 3.12.11 

3.12.11 Refer to Section 01 30 00 Administrative Requirements for additional 
requirements. 

Article 3.13 Use of the Site 
Add the following paragraphs 

3.13.1 Damage to road, features, or the grounds, resulting from hauling , storage of 
materials, or other activities connected with the work shall be repaired by the contractor 
at his expense to the satisfaction of the Architect. 
3.13.2 The contractor and any entity for whom the contractor is responsible shall not 
erect any sign at the project site without the consent of the owner. 

Article 3.16 Access to Work 
Add the following to paragraph 3.16 

The contractor shall provide proper facilities for such access and observation. 
Add the following paragraph 3.16.1 

3.16.1 The Contractor shall provide access to the work in preparation and progress as 
required for special inspection required by the building department or authority having 
jurisdiction. 

ARTICLE 4 - ARCHITECT 

Article 4.1.1 
Add the following paragraph 4.1.1.1 

4.1.1.1 Architect shall mean: Garmann/Miller and Associates, Inc., 38 South Lincoln 
Drive, Minster, Ohio 45865 

ARTICLE 8 - TIME 

Add the following to Article 8.4 
8.4.Liquidated Damages 

8.4.1 Upon Failure to have all work substantially completed within the time period 
stated, or failure to have the applicable portion of the work substantially complete upon 
any milestone date, the Owner shall be entitled to retain or recover from the Contractor, 
as Liquidated Damages, and not as a penalty, the applicable amount set forth in the 
following table for each and every calendar day thereafter until Contract Completion, 
unless an extension of time is granted in accordance with the Contract Documents. 

Contract Amount Dollars per Day 
less than $50,000.00 $300.00 
More than $50,000.00 to $150,000.00 $500.00 
More than $150,000.00 to $500,000.00 $1000,00 
More than $500,000.00 to $2,000,000.00 $2,000.00 
More than $2,000,000.00 to 
$5,000,000.00 

$3,000.00 

More than $5,000,000.00 $4,000.00 

8.4.2 The amount of Liquidated Damages is agreed upon by an between the 
Contractor and the Owner because of the impracticality and extreme difficulty of 
ascertaining the actual amount of damage the Owner would sustain. 

ARTICLE 9 PAYMENT AND COMPLETION 

ARTICLE 9.3 - Applications for Payment 
Add the following to Article 9.3.1 
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9.3.1.3 The form of Application for Payment will be a notarized AIA Document G702, 
Application and Certificate for Payment with AIA Document G703, Continuation Sheet. 
Applications for payment shall be made at approximately 30 day intervals. The 
contractor shall submit in triplicate the Application for Payment and Continuation Sheet. 
The Continuation Sheet (G703) shall be prepared the same as the Schedule of Values. 

9.3.1.4 Contractor shall submit with each Application for Payment a notarized affidavit 
that payroll, bills for equipment, material and any other indebtedness connected with 
the work for which the previous Applications for Payment submitted and the owner 
might any way be responsible, have been paid. Also, submit release of liens arising out 
of the contract from each subcontractor, supplier, material person and laborer of the 
contract. 
9.3.1.5 Schedule of Values (AIA Form G703 - Application and Certificate for Payment 
Continuation Sheet) shall utilize the table of contents of the Project Manual to identify 
each line item with title and number of the specification Section. Each line item 
including subcontracted work shall be shown with separate amounts for labor and 
material. 
9.3.1.5.1 Identify on separate line items; Bonds, Insurance, Permits, Allowances, Site 
Mobilization, and Project Closeout (punch list, attic stock, project record drawings, 
training, final cleaning). 
9.3.1.5.2 If the project is of sufficient size or nature, the Schedule of Values various 
items shall be subdivided into areas or units when requested by the Architect. 
9.3.1.5.3 The architect reserves the right to use the approved Schedule of Values to 
determine the cost or credit resulting from any changes to the Work. 
9.3.1.6 Labor Payments - Partial payments for labor performed under lump sum 
contract shall be made at the rate of 92 percent of the amount invoiced through the 
Application for Payment which shows the total contract completion at 50 percent or 
greater. After the contract is 50 percent complete, as evidenced by payments in the 
amount at least 50 percent of the labor contract price to the contractor, no additional 
funds will be retained. Retained funds will be deposited accordance to Paragraph 
9.3.1.8 
9.3.1.7 Material Payments - Partial payments for materials delivered on the site, or 
other point in the vicinity of the Project, or otherwise stored, as approved by the 
Architect, under lump sum contract shall be made at the rate of 92 percent of the 
amount invoiced. Payment for material incorporated into the project shall be made at 
the rate of 100 percent of scheduled value. Retained funds will be deposited 
accordance to Paragraph 9.3.1.8. The balance such invoiced cost shall be paid when 
such material is incorporated into and becomes part of the Project. 
9.3.1.8 All funds retained shall be deposited in an escrow account with a bank in the 
state in accordance with the term as, and conditions provided in an escrow agreement 
executed by the contractor, the Owner and the applicable bank. 
9.3.1.9 When the project is complete and there exists no other reason to withhold 
retainage, the retained percentages held in connection with such portions shall, upon 
request of the contractor, be released from escrow and paid to the contractor, 
withholding that amount necessary to assure completion. The amount of fund retained 

to assure completion of the work shall not be less than two (2) times the value of the 
work as determined by the Architect and Owner. 

Add the following to paragraph 9.3.2 
9.3.2.1 Where it is to the owner’s best interest, materials stored off site will receive 
payment provided the contractor furnished to the owner with the monthly application for 
payment the following: 

A list of the materials consigned to the project giving the place of storage, 
together with copies of invoices and reasons why materials cannot be delivered to 
the site. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

SUPPLEMENTARY 
CONDITIONS 

00 73 00 - 4 
February 2, 2023 



Certification that all items are tagged for delivery to the project and that they will 
not be used for any other purpose. 
Evidence of adequate insurance covering the material stored naming the owner 
as additionally insured. 
The owner and architect shall have the right to inspect all materials stored. 
When payment is allowed on account of material delivered on the site of the work 
or in the vicinity thereof or under the possession and control of the contractor but 
not yet incorporated therein, such material shall become the property of the 
owner, but if such material is stolen, destroyed, or damaged by casualty before 
being used, the contractor will be required to replace it at the contractor’s 
expense 

Add the following to paragraph 9.3.3 
9.3.3.1 No materials or supplies for the work shall be purchased by the contractor or 
any subcontractor subject to any chattel mortgage, under conditional sale contract or 
other agreement by which an interest is retained by the seller. 

ARTICLE 11 INSURANCE AND BONDS 

11.1 - Contractor's Insurance and Bonds 
Add the following to Article 11.1.1: 

11.1.1.1 A commercial general liability policy and business automobile liability policy, 
separately or combined, shall be maintained to provide insurance as set forth in 
paragraph 11.1.1. 
11.1.1.2 Such commercial general liability and business automobile liability insurance 
may be either combined single limits or split limits as provided below. An umbrella or 
excess liability policy may be used in combination with the commercial general liability 
and business automobile insurance to meet such limits: 

Contracts in the maximum of $100,000 or less shall require coverage in the 
amount of not less than $1 million general aggregate and per occurrence. 
Contracts in excess of $100,000 but not more than $5 million shall require 
coverage in the amount of not less than $3 million general aggregate and per 
occurrence. 
Such policies shall be endorsed to provide that the general aggregate limit applies 
separately to each of the insured contractor’s projects. 

11.1.1.3 If commercial general liability and business automobile liability insurance is 
written with split limits, the following minimum limits shall be provided: 

Contracts in the amount of $100,000 or less shall require coverage in the amount 
of not less than $500,000 for injuries, including death, to one person, and $1 
million per occurrence and $500,000 property damage. 
Contracts in excess of $100,000 but not more than $5 million shall require 
coverage in the amount of not less than $1 million for injuries, including death, to 
one person, and $1 million per occurrence and $1 million property damage, 
together with an umbrella or excess liability policy of not less than $2 million per 
occurrence. 

11.1.1.4 For any demolition, blasting, excavating, tunneling, shoring or similar 
operations, the contractor shall provide and maintain property damage liability 
insurance with a limit of liability equal to such limit as specified in the application 
sections of paragraphs 11.1.1.2 and 11.1.1.3. 
11.1.1.5 Insurance polices shall be written on an occurrence basis only. 
11.1.1.6 Products and completed operation coverage shall commence with the 
certification of final Certificate of Payment to the Contractor and extend for not less than 
two years beyond that date. 
11.1.1.7 The Owner shall be provided a copy of the policy and named as a certificate 
holder on the policies of insurance which are maintained by the Contractor. The Owner 
shall be notified of any change in policy coverage. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

SUPPLEMENTARY 
CONDITIONS 

00 73 00 - 5 
February 2, 2023 



11.1.1.8.6 - If Property Insurance Policy (Builders Risk) is by Contractor, delete article 11.2.2 
Failure to Purchase Required Property Insurance. 
Omit paragraph 11.1.2 and substitute the following: 

11.1.2 The contractor shall furnish surety bonds covering faithful performance of the 
contract and payment of obligations arising there under. Cost of surety bonds shall be 
included in contract sum. The amount of each bond shall be equal to one hundred 
percent (100%) of the contract sum. Bond shall be in a form in compliance with the 
Ohio Revised Code 153.57. 
11.1.2.1 If at anytime the owner for justifiable cause shall be dissatisfied with a surety, 
or sureties, the contractor shall within five (5) days after notice from the owner, 
substitute an acceptable bond (or bonds) in such form and sum by another surety or 
sureties as may be satisfactory to the owner. The premiums on such bond shall be 
paid by the contractor. No further payments shall be deemed due nor shall be made 
until the new surety or sureties shall have furnished a acceptable bond to the owner. 

11.2 Owners Insurance 
11.2.1.1 - Owners Property Insurance Policy (Builders Risk): The Owner shall provide 
and maintain, during the progress of the work and until the execution of the certificate of 
substantial completion by the architect, a Property (builder’s risk) Insurance Policy to 
cover all work in the course of construction including falsework, temporary buildings and 
structures and materials used in the construction process, stored on or off site, or while 
in transit. Such insurance shall be on a "Risk of Direct Physical Loss" form policy and 
shall insure against the perils of fire and extended coverage and physical loss or 
damage including, but not limited to, theft, vandalism, malicious mischief, earthquake, 
tornado, lightning, explosion, breakage of glass, flood, collapse and water damage. It 
shall also include debris removal, demolition occasioned by enforcement of an 
applicable legal requirement, and shall cover reasonable compensation for the state’s 
services and expenses required to limit further loss. 
11.2.1.2 - Coverage must include provision to pay the reasonable extra costs of 
expediting temporary and/or permanent repairs to, or permanent replacement of 
damaged property. This shall include overtime wages and the extra cost of "express" or 
other means for rapidly transporting materials and supplies necessary to such repair or 
replacement. 
11.2.1.3 - Such builder’s risk policy shall protect both the contractor and the owner from 
loss and provide coverage for materials in transit or stored off site and identified for the 
project. 
11.2.1.4 - Coverage for other perils may be required if specified in the special 
conditions. 
Unless otherwise specified in the contract documents, the builder’s risk policy shall be 
written in the amount equal to 100 percent of the contract price, including landscaping, 

paving and other site work. 
11.2.1.5 - The builder’s risk policy shall specifically permit and allow for partial 
occupancy by the owner prior to acceptance of the project by the architect. 
11.2.1.6 Property insurance provided by the Owner shall not cover any tools, 
apparatus machinery, scaffolding, hoist, forms, staging, shoring, and other similar items 
commonly referred to construction equipment that may be on site and the capital value 
of which is not included in the Work, nor shall such insurance cover any material or 
equipment before these materials and equipment are incorporated into the Work. The 
contractor shall make its own arrangements for any insurance it may require for such 
construction equipment, materials, and equipment. 

ARTICLE 15 - ARBITRATION 

15.4 Arbitration: Delete this article. Arbitration is not an acceptable form of binding dispute 
resolution for this project. 
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ARTICLE 16 PAYROLL AND WAGE DETERMINATION 

Add the following 
16.1 State of Ohio Prevailing Wage Determination 

16.1.1 The Ohio Prevailing Wage Rates may be accessed from the Oho Department of 
Commerce, Wage & Hour Bureau, at its web site for current edition of wage rates. 

16.2 The following wage information shall be furnished to the prevailing wage coordinator, as 
designated by the owner. 

16.2.1 Every contractor and/or subcontractor as soon as he begins work under this 
contract shall furnish to the prevailing wage coordinator, a schedule of dates during the 
life of the contract for which he will pay sage to employees of the project. He shall also 
deliver to the prevailing wage coordinator monthly two (2) certified copies of his payroll 
for the project. 
16.2.2 Each report (monthly) shall state the period covered and exhibit for each 
employee paid oc the project, his name, current address, social security number, 
number of hours worked each day on the project during the reporting period, the total 
hours each week on the project as well as the total work on other projects, his hourly 
rate, his job classification, fringe payment, all deductions from his wages and net pay. 
16.2.3 Each report shall also have certification executed by the contractor, 
subcontractor, or duly appointed age thereof. It shall recite that the payroll is correct 
and complete and that the rate rates shown are not less than those required by the 
contract. It shall also state the name of the union or plan to whom the withheld or 
unpaid fringes are to be paid. The first report shall also list each fringe and state if it is 
paid as cash to the employee or to named plan. 
16.2.4 Upon final completion and prior to final payment, the contractor sill execute, 
deliver, and require its subcontractors to execute and deliver to the prevailing wage 
coordinator an affidavit stating that the contractor/subcontractor has fully complied with 
Section 4115.03 to 4115.16 Ohio Revised Code. The contract sum will not be 
increased because of increases in the prevailing wages or wage rates. 

GENERAL NOTES 

CONDITIONS PRECEDENT FOR EXECUTION OF AGREEMENT 
THE FOLLOWING ITEMS SHALL BE FURNISHED IN TRIPLICATE: 
Declaration of Insurance, including property insurance (builders risk) 
Ohio Workers Compensation Certificate 
A Contract Cost Breakdown Showing itemized Labor & Material amounts for the Total 
Contract Price 
Performance and Payment Bond, Power of Attorney for the bonding agent. 
A Certificate of Compliance issued by the Department of Insurance showing the Bonding Co. 
is licensed to do business in the State of Ohio. 
Financial Statement of Bonding Co. 

DOCUMENTS REQUIRED AFTER ISSUANCE OF NOTICE TO PROCEED 
The architect shall issue a notice to proceed which shall establish the date for 
commencement of the project time. The contractor will, within 10 days of the date of the 
Notice to Proceed, furnish the architect in TRIPLICATE: 

A Schedule of Values (AIA Document G703, Continuation Sheet) 
A Time Schedule of the Work. 
A list of proposed Sub-contractors. 
A list of Material Suppliers. 
An estimated schedule of monthly payments. 

DISCRIMINATION AND INTIMIDATION 
The prohibition against discrimination and intimidation on account of race, creed, or color, 
and the provisions as to forfeitures to be applied in the event of violation of contract regarding 
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same, as contained in sections 153.59 and 153.60, and sections 4112.01 through 4112.99, 
inclusive, of the Revised Code of Ohio, shall apply to all contracts entered into in conjunction 
with the work. 

END OF SECTION 
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SECTION 01 11 00 
SUMMARY OF WORK 

PART 1 GENERAL 

1.01 PROJECT 

A. Project Name: 22094.00 Tipp City Government Center Infill Addition 

B. Owner's Name: City of Tipp City. 

C. Architect's Name: Garmann / Miller & Associates Inc. 

D. The Project consists of the construction of an office building infill addition to the existing 
government center . 

E. The project is a signature project for the Owner and construction of the highest quality facility is 
vitally important in this respect, each contractor assumes a position of trust confidence in the 
performance of its duties to the Owner and shall perform its work on the project with the highest 
degree of competence, diligence, cooperation and workmanship. 

1.02 CONTRACT DESCRIPTION 

A. 	Contract Type: A single prime contract based on a Stipulated Price as described in Document 
00 52 13 - AIA A101 Standard Form Of Agreement 

1.03 DESCRIPTION OF ALTERATIONS WORK 

A. Scope of demolition and removal work is indicated on drawings and specified in Section 02 41 
00. 

B. Scope of alterations work is indicated on drawings. 

1.04 WORK BY OWNER 

A. 	Items noted NIC (Not in Contract) will be supplied and installed by Owner before Substantial 
Completion. Some items include: 
1. Movable cabinets. 
2. Furnishings. 
3. Small equipment. 
4. Artwork. 
5. Technology cabling, devices, and equipment are by owner. Rough-ins are included in the 

project base bid. 

1.05 FUTURE WORK 

A. 	Project is designed for future office and technology spaces . 

1.06 OWNER OCCUPANCY 

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire 
construction period. 

B. Owner intends to occupy the Project upon Substantial Completion. 

C. Schedule the Work to accommodate Owner occupancy. 

1.07 WORK SEQUENCE 

A. The owner intends to award contracts soon after the receipt of bids. 

B. Coordinate construction schedule and operations with Owner. 

1.08 CONTRACT NO. A - GENERAL CONSTRUCTION 

A. 	Provide all Work except Work specifically assigned to other contractors in this Section. 
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PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 20 00 
PRICE AND PAYMENT PROCEDURES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Procedures for preparation and submittal of applications for progress payments. 

B. Documentation of changes in Contract Sum and Contract Time. 

C. Change procedures. 

D. Procedures for preparation and submittal of application for final payment. 

1.02 RELATED REQUIREMENTS 

A. Section 00 50 00 - Contracting Forms and Supplements: Forms to be used. 

B. Section 01 21 00 - Allowances: Payment procedures relating to allowances. 

C. Section 01 78 00 - Closeout Submittals: Project record documents. 

1.03 SCHEDULE OF VALUES 

A. 	Submit a printed schedule on AIA Form G703 - Application and Certificate for Payment 
Continuation Sheet. 

B. 	Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit draft to Architect for approval. 

C. 	Forms filled out by hand will not be accepted. 

D. 	Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor 
Agreement. 

E. 	Format: Utilize the Table of Contents of this Project Manual. Identify each line item with 
number and title of the specification Section. Including 
1. Bonds 
2. Insurances 
3. Permits 
4. Allowances 
5. Mobilization 
6. Project Closeout (punch lists, attic stock, project record drawings, training. final cleaning). 

F. 	Each line item number shall list the material and labor cost. 

G. 	Include within each line item, a direct proportional amount of Contractor's overhead and profit. 

H. 	Revise schedule to list approved Change Orders, with each Application For Payment. 

1.04 APPLICATIONS FOR PROGRESS PAYMENTS 

A. 	Payment Period: Submit at intervals stipulated in the Agreement. 

B. 	Form: AIA G702 Application and Certificate for Payment and AIA G703 - Continuation Sheet 
including continuation sheets when required. 
1. AIA G702 shall be an original and the most recent version of the form issued by the 

American Institute of Architects. 
2. AIA G703 - Continuation Sheet: Electronic media printout including equivalent information 

will be considered in lieu of standard form specified; submit sample to Architect for 
approval. 

C. 	Forms filled out by hand will not be accepted. 

D. 	Present required information on electronic media printout or in typewritten form. 

E. 	Execute certification by signature of authorized officer. 
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F. 	Use data from approved Schedule of Values. Provide dollar value in each column for each line 
item for portion of work performed and for stored products. 

G. List each authorized Change Order as a separate line item, listing Change Order number and 
dollar amount as for an original item of work. 

H. Submit one electronic and three hard-copies of each Application for Payment. 

I. Include the following with the application: 
1. Transmittal letter as specified for submittals in Section 01 30 00. 
2. Partial release of liens from major subcontractors and vendors. 
3. Affidavits attesting to off-site stored products. 

1.05 MODIFICATION PROCEDURES 

A. 	Submit name of the individual authorized to receive change documents and who will be 
responsible for informing others in Contractor's employ or subcontractors of changes to 
Contract Documents. 

B. 	For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect 
will issue instructions directly to Contractor. 

C. 	Architect will advise of minor changes in the Work not involving an adjustment to Contract Sum 
or Contract Time as authorized by the Conditions of the Contract by issuing supplemental 
instructions on AIA Form G710 or written form. 

D. 	For other required changes, Architect will issue a document signed by Owner instructing 
Contractor to proceed with the change, for subsequent inclusion in a Change Order. 
1. The document will describe the required changes and will designate method of 

determining any change in Contract Sum or Contract Time. 
2. Promptly execute the change. 

E. 	For changes for which advance pricing is desired, Architect will issue a document that includes 
a detailed description of a proposed change with supplementary or revised drawings and 
specifications, a change in Contract Time for executing the changewith a stipulation of any 
overtime work required and the period of time during which the requested price will be 
considered valid Contractor shall prepare and submit a fixed price quotation within 15 days. 

F. 	Computation of Change in Contract Amount: As specified in the Agreement and Conditions of 
the Contract. 
1. For change requested by Architect for work falling under a fixed price contract, the amount 

will be based on Contractor's price quotation. 
2. For change ordered by Architect without a quotation from Contractor, the amount will be 

determined by Architect based on the Contractor's substantiation of costs as specified for 
Time and Material work. 

G. 	Formula for Changes in the Contract Sum 
1. 	Definitions 

a. Labor - All field labor shall be priced at the current base rate, excluding fringe 
benefits. The payroll is based on straight time only and is to include number of hours 
as rate of pay for each classification of worker. 

b. Fringes - All established payroll taxes, assessment of fringe benefits labor. This may 
include, but is not limited to. FICA, Federal and State Unemployment, Health and 
Welfare, Pension Funds, Worker's Compensation and Apprentice Funds. 

c. Equipment Rentals - All charges for certain non-owned heavy or specialized 
equipment at up to 100 percent of the documented rental cost. No rental charges will 
be allowed for hand tools, minor equipment, simple scaffold, etc. 

d. Owned Equipment - All charges for certain owned, heavy or Specialized equipment at 
up to 100 percent of the cost listed by the Associated Equipment Dealers Blue Book. 
No recovery will be allowed for hand tools, minor equipment, simple scaffold etc. 
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e. 	Trucking - A reasonable delivery charge or per mile trucking charges for delivery of 
require materials or equipment. Charges for use of a pickup truck will not be allowed. 

f. 	Materials 
1) All materials purchased by the contractor and incorporated into the changed 

Work, showing costs, quantities, or Unit Prices of all items. Reimbursement of 
material cost shall only be allowed in the amount the Contractor's actual cost, 
including any and all discounts, rebates or related credits. 

2) One third (33 percent) of the cost of reusable materials for each use, such as 
formwork lumber, shoring or temporary enclosures. 

g. 	Overhead - Includes, but not limited to, telephone, telephone charges, facsimile, 
telegrams, postage, photos, photocopying, hand tools, simple scaffold, tool breakage, 
tool repair, tool replacement, tool blades, tool bits, home office estimating and 
expediting, home office clerical and accounting support, home office labor, legal 
services, supervision, travel and parking expenses. 

h. 	Subcontractor - The reasonable cost for all labor and material provided by a 
Subcontractor whose pricing is included and complies with these pricing guidelines. 

	

2. 	The cost of Change Orders shall be: 
a. For each change over $ 500.00, the contractor shall furnish a detailed, written 

proposal itemized according to these pricing guidelines. Any subcontractor or 
material supplier pricing shall be itemized according to these pricing guidelines. 

b. For extra work completed by the contractor with his own forces: The sum of Labor, 
Fringes, Equipment Rentals, Owned Equipment, Trucking and Material plus 15 
percent of the sum for overhead and profit. 

c. For extra work completed by Subcontractor of the Contractor: The Subcontractor cost 
plus 10 percent of the Subcontractor cost for overhead and profit. 

	

3. 	Miscellaneous: 
a. 	The following items are allowable at the cost of the Work with no overhead and profit: 

1) The cost of extending the Bond and the cost of extending liability, property 
damage, builder's risk or specialty coverage insurance 

2) Fees for permits, licenses, inspection, test, etc. 
b. 	Cost which will not be reimbursed for Change Order Work include the following: 

1) Employee Profit Sharing Plans - regardless of how defined or described, the 
Contractor will pay these charges from Contractor profit. 

2) Voluntary Employee - examples are United Way and U.S. Bonds, etc. 

H. Execution of Change Orders: Architect will issue Change Orders for signatures of parties as 
provided in the Conditions of the Contract. 

I. After execution of Change Order, promptly revise Schedule of Values and Application for 
Payment forms to record each authorized Change Order as a separate line item and adjust the 
Contract Sum. 

J. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit. 

K. Promptly enter changes in Project Record Documents. 

1.06 APPLICATION FOR FINAL PAYMENT 

A. Prepare Application for Final Payment as specified for progress payments, identifying total 
adjusted Contract Sum, previous payments, and sum remaining due. 

B. Application for Final Payment will not be considered until the following have been 
accomplished: 
1. All closeout procedures specified in Section 01 70 00. 
2. Closeout submittals in Section 01 7800 including but not limited to: 

a. Wavier of Liens 
b. Record Drawings 
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c. Operation and Maintenance Data 
d. Warranties and Bonds 
e. Certifications indicating no asbestos and lead solder in potable water systems have 

been incorporated into the work. 
f. Sign in sheet for Demonstrations and Instructions 
g. Signed receipt for Maintenence Materials (attic stock) 
h. Complete items of work determined by Garmann/Miller & Associates Inc.'s final 

inspection (completed punch list) 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 21 00 
ALLOWANCES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Contingency allowance. 

B. Payment and modification procedures relating to allowances. 

1.02 RELATED REQUIREMENTS 

A. Section 01 20 00 - Price and Payment Procedures: Additional payment and modification 
procedures. 

1.03 CONTINGENCY ALLOWANCE 

A. Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes, bonding, 
equipment rental, will be included in Change Orders authorizing expenditure of funds from this 
Contingency Allowance. 
1. 	All overhead and profit contemplated for the Work performed under each Allowance is to 

be included in the Base Bid. 

B. Funds will be drawn from the Contingency Allowance by Change Order. 

C. At closeout of Contract, funds remaining in Contingency Allowance will be credited to Owner by 
Change Order. 

1.04 ALLOWANCES SCHEDULE 

A. 	Contingency Allowance: General Contract - A; Include the stipulated sum/price of $ 90,000.00 
for use upon Owner's instructions. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 30 00 
ADMINISTRATIVE REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. General administrative requirements. 

B. Preconstruction meeting. 

C. Site mobilization meeting. 

D. Progress meetings. 

E. Construction progress schedule. 

F. Coordination drawings. 

G. Submittals for review, information, and project closeout. 

H. Number of copies of submittals. 

I. Submittal procedures. 

1.02 RELATED REQUIREMENTS 

A. Section 01 33 23 - Contractor Submittal Form 

B. Section 01 70 00 - Execution and Closeout Requirements: Additional coordination 
requirements. 

C. Section 01 78 00 - Closeout Submittals: Project record documents; operation and maintenance 
data; warranties and bonds. 

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS 

A. 	Comply with requirements of Section 01 70 00 - Execution and Closeout Requirements for 
coordination of execution of administrative tasks with timing of construction activities. 

1.04 PROJECT COORDINATOR 

A. Project Coordinator : General Contractor . 

B. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field offices 
and sheds, for site access, traffic, and parking facilities. 

C. During construction, coordinate use of site and facilities through the Project Coordinator. 

D. Comply with Project Coordinator's procedures for intra-project communications; submittals, 
reports and records, schedules, coordination drawings, and recommendations; and resolution 
of ambiguities and conflicts. 

E. Comply with instructions of the Project Coordinator for use of temporary utilities and 
construction facilities. Responsibility for providing temporary utilities and construction facilities 
is identified in Section 01 11 00 - Summary of Work. 

F. Coordinate field engineering and layout work under instructions of the Project Coordinator. 

G. Make the following types of submittals to Architect through the Project Coordinator: 
1. Requests for Interpretation. 
2. Requests for substitution. 
3. Shop drawings, product data, and samples. 
4. Manufacturer's instructions and field reports. 
5. Applications for payment and change order requests. 
6. Progress schedules. 
7. Coordination drawings. 
8. Correction Punch List and Final Correction Punch List for Substantial Completion. 
9. Closeout submittals. 
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PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 PRECONSTRUCTION MEETING 

A. 	Architect will schedule a meeting after Notice of Award. 

B. Attendance Required: 
1. Owner. 
2. Architect. 
3. Contractor. 
4. All Major Subcontractors. 

C. Agenda: 
1. Execution of Owner-Contractor Agreement. 
2. Submission of executed bonds and insurance certificates. 
3. Distribution of Contract Documents. 
4. Submission of list of subcontractors, list of products, schedule of values, and progress 

schedule. 
5. Designation of personnel representing the parties to Contract. 
6. Procedures and processing of field decisions, submittals, substitutions, applications for 

payments, proposal request, Change Orders, and Contract closeout procedures. 
7. Scheduling. 
8. Scheduling activities of Special Inspector required by the Authority having Jurisdiction . 

D. 	Record minutes and distribute electronic copies within two days after meeting to participants, 
with an electronic copy to Architect, Owner, participants, and those affected by decisions made. 

3.02 SITE MOBILIZATION MEETING 

A. 	Project Coordinator will schedule meeting at the Project site prior to Contractor occupancy. 

B. Attendance Required: 
1. Contractor. 
2. Owner. 
3. Architect. 
4. Contractor's superintendent. 
5. Major subcontractors. 

C. Agenda: 
1. Use of premises by Owner and Contractor. 
2. Owner's requirements. 
3. Construction facilities and controls provided by Owner. 
4. Temporary utilities provided by Owner. 
5. Survey and building layout. 
6. Security and housekeeping procedures. 
7. Schedules. 
8. Application for payment procedures. 
9. Procedures for testing. 
10. Procedures for maintaining record documents. 
11. Requirements for start-up of equipment. 
12. Inspection and acceptance of equipment put into service during construction period. 

D. 	Record minutes and distribute electronic copies within two days after meeting to participants, 
with an electronic copy to Architect, Owner, participants, and those affected by decisions made. 

3.03 PROGRESS MEETINGS 

A. 	Make arrangements for meetings, prepare agenda with copies for participants, preside at 
meetings. 
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B. Attendance Required: 
1. Contractor. 
2. Owner. 
3. Architect. 
4. Contractor's superintendent. 
5. Major subcontractors. 

C. Agenda: 
1. Review minutes of previous meetings. 
2. Review of work progress. 
3. Field observations, problems, and decisions. 
4. Identification of problems that impede, or will impede, planned progress. 
5. Review of submittals schedule and status of submittals. 
6. Review of off-site fabrication and delivery schedules. 
7. Maintenance of progress schedule. 
8. Corrective measures to regain projected schedules. 
9. Planned progress during succeeding work period. 
10. Coordination of projected progress. 
11. Maintenance of quality and work standards. 
12. Effect of proposed changes on progress schedule and coordination. 
13. Scheduling actives of Special Inspector required by the Authority having Jurisdiction 
14. Other business relating to work. 

D. 	Project Coordinator to record minutes and distribute electronic copies within 5 days after 
meeting to participants, with an electronic copy to Architect, Owner, participants, and those 
affected by decisions made. 

3.04 PRE-INSTALLATION MEETINGS (CONFERENCE) 

A. 	A pre-installation meeting will be schedule at Project Site before construction activity that 
requires coordination with other construction and as indicated in the Contract Documents. 

B. 	Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. 

C. 	Review conditions of installation, preparation and installation procedures and coordination of 
related work including: 
1. Review of scope of work 
2. Review of approved submittals 
3. Manufacturers installation recommendations 
4. Deliveries 
5. Possible conflicts 
6. Compatibility problems 
7. Time schedules 
8. Environmental considerations 
9. Warranty requirements 
10. Acceptability of substrates 
11. Inspections and testing requirements 
12. Mockup Review 

D. 	Do not proceed with installation if the conference cannot be successfully concluded. Resolve 
impediments to performance of the work and reconvene a the conference at the earliest 
feasible date 

3.05 CONSTRUCTION PROGRESS SCHEDULE 

A. Phasing Schedule 
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1. Phasing Schedule attached to Section 01 11 00 - Summary of the Work. 
2. Note that only major categories of work are shown on the Phasing Schedule. Each 

Contractor shall use the information shown on these schedules to understand the overall 
project flow, concurrent activities and milestones relating to his Contract. 

B. 	Project Coordinator shall within 10 days after date established in Notice to Proceed, submit 
preliminary schedule to all Prime Contractors for review. 
1. Within 20 days after review of preliminary schedule, submit draft of proposed complete 

schedule for review. 
2. Include written certification that major contractors have reviewed and accepted proposed 

schedule. 

C. 	Within 10 days after joint review, submit complete schedule. 

D. 	Submit updated schedule with each Application for Payment. 

3.06 COORDINATION DRAWINGS 

A. Provide information required by Project Coordinator for preparation of coordination drawings. 

B. Review drawings prior to submission to Architect. 

C. As-Built Site Survey is required and all as-built notes shall be assembled in electronic form and 
turned into the Architect so that they are able to combine all changes into one set of documents 
for the Owner and the County. 

3.07 SUBMITTAL SCHEDULE 

A. 	Submit to Architect for review a schedule for submittals in tabular format. 
1. Arrange information to include scheduled date for initial submittal, specification number 

and title, submittal category (for review or for information), description of item of work 
covered, and role and name of subcontractor. 

2. Account for time required for preparation, review, manufacturing, fabrication and delivery 
when establishing submittal delivery and review deadline dates. 

3.08 SUBMITTALS FOR REVIEW 

A. 	When the following are specified in individual sections, submit them for review: 
1. Product data. 
2. Shop drawings. 
3. Samples for selection. 
4. Samples for verification. 

B. 	Submit to Architect for review for the limited purpose of checking for compliance with 
information given and the design concept expressed in Contract Documents. 

C. 	Submittals will be marked as follows: Contractor to take the following action for each respective 
marking. 
1. 	No Exceptions Taken: 

a. Procurement/Fabrication may proceed. 
b. Copies to be distributed as scheduled. 

2. 	Note Markings and Confirm 
a. Procurement/Fabrication may proceed based on marks. 
b. Confirm compliance with markings with a letter on company letter head or 

resubmitted shop drawings. 
3. 	Note Markings, Revise and Resubmit: 

a. Correct markings on submittal. 
b. Corrected shop drawings shall be resubmitted before final procurement and 

fabrication. 
c. Do not use drawings marked 'resubmit' to be use in conjunction with installation of 

work. 
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4. 	Rejected/Incomplete Submittal: Correct submittal and resubmit in its entirety. No 
Procurement/Fabrication shall start until shop drawings have been completely revised, 
resubmitted and marked No Exceptions Taken or Note Markings and Confirm. 
a. Correct submittal and resubmit in its entirety. 
b. No Procurement/Fabrication shall start until shop drawings have been completely 

revised, resubmitted and marked No Exceptions Taken or Note Markings and 
Confirm. 

3.09 

D. Samples will be reviewed for aesthetic, color, or finish selection. 

E. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 
article below and for record documents purposes described in Section 01 78 00 - Closeout 
Submittals. 

SUBMITTALS FOR INFORMATION 

A. 	When the following are specified in individual sections, submit them for information: 
1.  Design data. 
2.  Certificates. 
3.  Test reports. 
4.  Inspection reports. 
5.  Manufacturer's instructions. 
6.  Manufacturer's field reports. 
7.  Other types indicated. 

B. Submit for Architect's knowledge as contract administrator or for Owner. 

3.10 SUBMITTALS FOR PROJECT CLOSEOUT 

A. 	Submit Correction Punch List for Substantial Completion. 

B. 	Submit Final Correction Punch List for Substantial Completion. 

C. 	When the following are specified in individual sections, submit them at project closeout in 
compliance with requirements of Section 01 78 00 - Closeout Submittals: 
1. Project record documents. 
2. Operation and maintenance data. 
3. Warranties. 
4. Warranties and Bonds. 
5. Certifications indicating no asbestos and lead solder in potable water systems have been 

incorporated into the work. 
6. Sign in sheet for Demonstrations and Instructions 
7. Signed receipt for Maintenence Materials (attic stock) 
8. Other types as indicated. 

D. 	Submit for Owner's benefit during and after project completion. 

3.11 SUBMITTAL PROCEDURES 

A. General Requirements: 

B. Shop Drawing Procedures: 
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting 

the Contract Documents and coordinating related Work. 
2. Do not reproduce the Contract Documents to create shop drawings. 
3. Generic, non-project specific information submitted as shop drawings do not meet the 

requirements for shop drawings. 

C. 	Transmit each submittal with a copy of approved submittal form. 
1. See Section 01 33 32 Contractor Submittal Form 
2. Electronic copy for use in conjunction with this project is available upon request. 
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D. Sequentially number the transmittal form. Revise submittals with original number and a 
sequential alphabetic suffix. 

E. Identify Project, Contractor , Subcontractor or supplier; pertinent drawing and detail number, 
and specification section number, as appropriate on each copy. 

F. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
Products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with the requirements of the Work and Contract Documents. 

G. Schedule submittals to expedite the Project, and coordinate submission of related items. 

H. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor . 

I. Identify variations from Contract Documents and Product or system limitations that may be 
detrimental to successful performance of the completed Work. 

J. Provide space for Contractor and Architect review stamps. 

K. When revised for resubmission, identify all changes made since previous submission. 

L. Distribute reviewed submittals as appropriate. Instruct parties to promptly report any inability to 
comply with requirements. 

M. Submittals not requested will not be recognized or processed. 

3.12 ELECTRONIC FILES 

A. 	Architects' Electronic Digital Files: Electronic copies of CAD Drawings of the Contract Drawings 
will be provided by the Architect for Contractor's use in preparing submittals. The Architect will 
furnish Contractor one set of digital data drawing files of the Contract Drawings for use in 
preparing Shop Drawings and Project record drawings through an electronic digital file 
agreement. 
1. 	Electronic Digital Agreement: Electronic Digital files will be distributed to Contractors upon 

completion of AIA Document C106 - 2013, Digital Data Licensing Agreement as modified 
by the Architect for this project. 

END OF SECTION 
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SECTION 01 43 00 
QUALITY ASSURANCE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Submittals. 

B. Quality assurance. 

C. References and standards. 

D. Testing and inspection agencies and services. 

E. Control of installation. 

F. Mock-ups. 

G. Manufacturers' field services. 

H. Defect Assessment. 

I. Cost of testing: The Owner will employ services of an independent testing agency to perform 
specified testing and inspections. 

1.02 RELATED REQUIREMENTS 

A. Document 00 31 19 - Existing Condition Information: Soil investigation data. 

B. Section 01 30 00 - Administrative Requirements: Submittal procedures. 

C. Section 01 60 00 - Product Requirements: Requirements for material and product quality. 

1.03 REFERENCE STANDARDS 

A. 	IAS AC89 -Accreditation Criteria for Testing Laboratories 2010. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Test Reports: After each test/inspection, promptly submit two copies of report to Architect and 
to Contractor. 
1. 	Include: 

a. Date issued. 
b. Project title and number. 
c. Name of inspector. 
d. Date and time of sampling or inspection. 
e. Identification of product and specifications section. 
f. Location in the Project. 
g. Type of test/inspection. 
h. Date of test/inspection. 
i. Results of test/inspection. 
j. Compliance with Contract Documents. 
k. When requested by Architect, provide interpretation of results. 

C. Masonry Inspection 
1. Provide masonry inspection of concrete or brick masonry walls as required to insure that 

masonry construction is in conformance with the Contract Documents. 
2. The masonry inspector shall prepare a written report or reports for each day of inspection. 

Masonry Inspection report. 
a. 	Masonry Inspection report attached to this Section. 

3. The masonry inspector shall be present and observe all grouting operations in wall 
requiring inspection. The masonry inspector shall be present at the project site with in 
sufficient time, in advance of grouting operations, to inspect the construction to insure its 
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conformance to the Contract Documents and that grouting may proceed. Periodically the 
masonry inspector shall be present during the placement of masonry units and 
reinforcement. 

4. 	No grouting shall be permitted unless the masonry inspector is present and has indicated 
that the masonry construction is properly prepared for grouting operation. 

D. 	Certificates: When specified in individual specification sections, submit certification by the 
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities 
specified for Product Data. 
1. Indicate material or product complies with or exceeds specified requirements. Submit 

supporting reference data, affidavits, and certifications as appropriate. 
2. Certificates may be recent or previous test results on material or product, but must be 

acceptable to Architect. 

E. 	Manufacturer's Instructions: When specified in individual specification sections, submit printed 
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the 
Owner's information. Indicate special procedures, perimeter conditions requiring special 
attention, and special environmental criteria required for application or installation. 

F. 	Manufacturer's Field Reports: Submit reports for Architect's benefit as contract administrator or 
for Owner. 
1. 	Submit report in duplicate within 30 days of observation to Architect for information. 

G. 	Erection Drawings: Submit drawings for Architect's benefit as contract administrator or for 
Owner. 

1.05 QUALITY ASSURANCE 

A. 	Architect / Owner to obtain and pay for Testing Agencies on site: 
1. 	Prior to start of work, submit agency name, address, and telephone number, and names 

of full time registered Engineer and responsible officer. 
2. 	Submit copy of report of laboratory facilities inspection made by NIST Construction 

Materials Reference Laboratory during most recent inspection, with memorandum of 
remedies of any deficiencies reported by the inspection. 

3. 	Qualification Statement: Provide documentation showing testing laboratory is accredited 
under IAS AC89. 

1.06 REFERENCES AND STANDARDS 

A. For products and workmanship specified by reference to a document or documents not 
included in the Project Manual, also referred to as reference standards, comply with 
requirements of the standard, except when more rigid requirements are specified or are 
required by applicable codes. 

B. Comply with reference standard of date of issue current on date of Contract Documents, except 
where a specific date is established by applicable code. 

C. Obtain copies of standards where required by product specification sections. 

D. Maintain copy at project site during submittals, planning, and progress of the specific work, until 
Substantial Completion. 

E. Should specified reference standards conflict with Contract Documents, request clarification 
from Architect before proceeding. 

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor 
those of Architect shall be altered from Contract Documents by mention or inference otherwise 
in any reference document. 

1.07 TESTING AND INSPECTION AGENCIES AND SERVICES 

A. 	Owner will employ and pay for services of an independent testing agency to perform other 
specified testing. 
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B. Employment of agency in no way relieves Contractor of obligation to perform Work in 
accordance with requirements of Contract Documents. 

C. Testing and Inspection Agency: 
1. Testing agency: Comply with requirements of ASTM E 329, ASTM E 543, ASTM C 1021, 

ASTM C 1077, ASTM C 1093, and ASTM D 3740 . 
2. Laboratory: Authorized to operate in State in which Project is located. 
3. Laboratory Staff: Maintain a full time registered Engineer on staff to review services. 
4. Testing Equipment: Calibrated at reasonable intervals either by NIST or using an NIST 

established Measurement Assurance Program, under a laboratory measurement quality 
assurance program. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from 
Architect before proceeding. 

D. Comply with specified standards as minimum quality for the work except where more stringent 
tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

E. Have work performed by persons qualified to produce required and specified quality. 

F. Verify that field measurements are as indicated on shop drawings or as instructed by the 
manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, and disfigurement. 

3.02 MOCK-UPS 

A. 	Before installing portions of the Work where mock-ups are required, construct mock-ups in 
location and size indicated for each form of construction and finish required to comply with the 
following requirements, using materials indicated for the completed Work. The purpose of 
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship. 

B. 	Accepted mock-ups establish the standard of quality the Architect will use to judge the Work. 

C. General: 
1. Tests shall be performed under provisions identified in this section and identified in the 

respective product specification sections. 
2. Assemble and erect specified items with specified attachment and anchorage devices, 

flashings, seals, and finishes. 
3. Accepted mock-ups shall be a comparison standard for the remaining Work. 
4. Where mock-up has been accepted by Architect and is specified in product specification 

sections to be removed, protect mock-up throughout construction, remove mock-up and 
clear area when directed to do so by Architect. 

D. 	Masonry Exterior Wall Mock Up 
1. Construct an exterior wall mock up panel as shown on the drawings. 
2. Locate where directed. Finished face to be facing south. 
3. Build mock-ups to verify selections made under sample submittals and to demonstrate 

aesthetic effects and set quality standards for materials, execution, and aesthetic effect. 
4. Build masonry mock-up of typical wall area(s) as shown on Drawings including Movement 

Control Joints (Sealant Filled) 1’4” (minimum length), Air Barrier, Cavity Insulation, 
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Foamed-in-Place Insulation, Blocking for Window, Horizontal and Vertical Reinforcing, 
Shelf Angles and Supports, Bond Beams and Lintels, Brick Ties and Anchors Flashing, 
End Dams, Weeps and Vents, Cavity Drainage Material (if required), Window Head, Sill 
and Jamb Details. 
a. Include a sealant-filled joint at least 16 inches long in each exterior wall mock-up. 
b. Include lower corner of window opening at upper corner of exterior wall mock-up. 

Make opening approximately 12 inches wide by 16 inches high. 
c. Include through-wall flashing installed for a 24-inch length in corner of exterior wall 

mock-up approximately 16 inches down from top of mockup, with a 12-inch length of 
flashing left exposed to view (omit masonry above half of flashing). 

d. Prior to starting general masonry cleaning, prepare mock-up for cleaning using the 
same cleaning materials and methods proposed for the Work. 

e. Protect accepted mock-ups from the elements with weather-resistant membrane. 
f. The construction of the mock-up shall be photographed or videotaped by the 

masonry contractor to be part of a presentation for groups of trades people as they 
join the project work force. 

5. The window contractor shall provide and install in the mock-up wall a sample window of 
the type and profile used. (leaving portions of the perimeter exposed for inspection of the 
fasteners and air barrier transition to the masonry some portions to receive final caulking 
inside and out) 

6. Observation and evaluation of the mock-up shall be by: 
a. The Architect 
b. Construction Manager 
c. General Trades Contractor 
d. Masonry Contractor 
e. Window Installer 
f. Testing Agency 

3.03 TESTING AND INSPECTION 

A. 	See individual specification sections for testing and inspection required. 

B. 	Testing Agency Duties: 
1. Provide qualified personnel at site. Cooperate with Architect and Contractor in 

performance of services. 
2. Perform specified sampling and testing of products in accordance with specified 

standards. 
3. Ascertain compliance of materials and mixes with requirements of Contract Documents. 
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of 

Work or products. 
5. Perform additional tests and inspections required by Architect. 
6. Submit reports of all tests/inspections specified. 

C. 	Limits on Testing/Inspection Agency Authority: 
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract 

Documents. 
2. Agency may not approve or accept any portion of the Work. 
3. Agency may not assume any duties of Contractor. 
4. Agency has no authority to stop the Work. 

D. Contractor Responsibilities: 
1. Deliver to agency at designated location, adequate samples of materials proposed to be 

used that require testing, along with proposed mix designs. 
2. Cooperate with laboratory personnel, and provide access to the Work and to 

manufacturers' facilities. 
3. Provide incidental labor and facilities: 
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a. To provide access to Work to be tested/inspected. 
b. To obtain and handle samples at the site or at source of Products to be 

tested/inspected. 
c. To facilitate tests/inspections. 
d. To provide storage and curing of test samples. 

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring 
testing/inspection services. 

5. Employ services of an independent qualified testing laboratory and pay for additional 
samples, tests, and inspections required by Contractor beyond specified requirements. 

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections 
required by Contractor beyond specified requirements. 

E. Re-testing required because of non-compliance with specified requirements shall be performed 
by the same agency on instructions by Architect. 

F. Re-testing required because of non-compliance with specified requirements shall be paid for by 
Contractor. 

3.04 MANUFACTURERS' FIELD SERVICES 

A. When specified in individual specification sections, require material or product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, conditions of 
surfaces and installation, quality of workmanship , start-up of equipment , test, adjust, and 
balance equipment as applicable, and to initiate instructions when necessary. 

B. Report observations and site decisions or instructions given to applicators or installers that are 
supplemental or contrary to manufacturers' written instructions. 

3.05 DEFECT ASSESSMENT 

A. 	Replace Work or portions of the Work not complying with specified requirements. 

END OF SECTION 
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MASONRY INSPECTION REPORT                        
                                                                                                                                                 
Garmann-Miller Architects/Engineers Report No.:_______________
                                                                                                     Date:____________________
Project:______________________________________________________ Weather:_________________
City, State:___________________________________________________ Temp 7:00am:_____________
Project No:___________________________________________________ Temp 3:00pm:_____________
                                                                                                                                  
Inspecting Agency:_____________________________Masonry Contractor:_________________________________
Name of Inspector:_____________________________  Superintendent:____________________________________
                                                                                                                                                     
Panel No.:
On Grid Line:
Between Grid Lines:
Elev (Above Fin Flr):

Nom CMU Size:
CMU Laid Surface Dry
Full Face Shell Mortar Bed Jt.
Full Mortar Head Joint

Cores Clear of Debris & Mortar
Vert Reinf Bar Size
Vert Reinf Bar Lap
Centering Clips Used
Grout Type (Coarse/Fine)
Height of Grout Lift
Grout Test Specimen No.
Grout Vibrated

Bond Beam Reinf Bar Size
Bond Beam Reinf Bar Lap
Spacers on Bond Beam Bars
Reinf Lapped at Corners
Bond Beams Grouted

Masonry Anchors to Steel
Masonry Lintel Reinf Tied
Masonry Lintel Reinf Positioned
Cores Grouted on Steel Lintel
Cores Grouted Full Ht at Beams

Remarks/Comments

Insert y for Yes, n for No or sizes and dimensions as required.  Insert N/A for not applicable               

MASONRY INSPECTION REPORT
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SECTION 01 45 33 
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Code-required special inspections. 

B. Testing services incidental to special inspections. 

C. Submittals. 

D. Manufacturers' field services. 

1.02 RELATED REQUIREMENTS 

A. Document 00 31 19 - Existing Condition Information: Soil investigation data. 

B. Section 01 30 00 - Administrative Requirements: Submittal procedures. 

C. Section 01 43 00 - Quality Assurance. 

D. Section 01 60 00 - Product Requirements: Requirements for material and product quality. 

1.03 DEFINITIONS 

A. Code or Building Code: ICC (IBC)-2015, Edition of the International Building Code and 
specifically, Chapter 17 - Special Inspections and Tests. 

B. Authority Having Jurisdiction (AHJ): Agency or individual officially empowered to enforce the 
building, fire and life safety code requirements of the permitting jurisdiction in which the Project 
is located. 

C. National Institute of Standards and Technology (NIST). 

D. Special Inspection: 
1. Special inspections are inspections and testing of materials, installation, fabrication, 

erection or placement of components and connections mandated by the AHJ that also 
require special expertise to ensure compliance with the approved Contract Documents 

and the referenced standards. 
2. Special inspections are separate from and independent of tests and inspections 

conducted by Owner or Contractor for the purposes of quality assurance and contract 
administration. 

1.04 REFERENCE STANDARDS 

A. ACI 318 - Building Code Requirements for Structural Concrete and Commentary 2011. 

B. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2016. 

C. AISC 360 - Specification for Structural Steel Buildings 2010. 

D. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the 
Field 2012. 

E. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete 2010. 

F. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing 
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction 2019. 

G. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection and/or 
Testing 2014a. 

H. AWS D1.1/D1.1M - Structural Welding Code - Steel 2015. 

I. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel 2008. 

J. AWS D1.4/D1.4M - Structural Welding Code - Reinforcing Steel 2011. 

K. ICC (IBC) - International Building Code 2015. 
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L. 	ICC (IBC)-2015 - International Building Code 2015. 

1.05 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Special Inspection Agency Qualifications: Prior to the start of work, the Special Inspection 
Agency is required to: 
1. Submit agency name, address, and telephone number, names of full time registered 

Engineer and responsible officer. 
2. Submit copy of report of laboratory facilities inspection made by NIST Construction 

Materials Reference Laboratory during most recent inspection, with memorandum of 
remedies of any deficiencies reported by the inspection. 

3. Submit certification that Special Inspection Agency is acceptable to AHJ. 

C. 	Manufacturer's Qualification Statement: Manufacturer is required to submit documentation of 
manufacturing capability and quality control procedures. Include documentation of AHJ 
approval. 

D. 	Fabricator's Qualification Statement: Fabricator is required to submit documentation of 
fabrication facilities and methods as well as quality control procedures. Include documentation 
of AHJ approval. 

E. 	Special Inspection Reports: After each special inspection, Special Inspector is required to 
promptly submit at least two copies of report; one to Architect and one to the AHJ. 
1. 	Include: 

a. Date issued. 
b. Project title and number. 
c. Name of Special Inspector. 
d. Date and time of special inspection. 
e. Identification of product and specifications section. 
f. Location in the Project. 
g. Type of special inspection. 
h. Date of special inspection. 
i. Results of special inspection. 
j. Compliance with Contract Documents. 

1.06 SPECIAL INSPECTION AGENCY 

A. Owner or Architect will employ services of a Special Inspection Agency to perform inspections 
and associated testing and sampling in accordance with ASTM E329 and required by the 
building code. 

B. Employment of agency in no way relieves Contractor of obligation to perform work in 
accordance with requirements of Contract Documents. 

1.07 TESTING AND INSPECTION AGENCIES 

A. Owner or Architect may employ services of an independent testing agency to perform additional 
testing and sampling associated with special inspections but not required by the building code. 
1. 	Allowance will pay for the employment of the independent testing agency 

B. Employment of agency in no way relieves Contractor of obligation to perform work in 
accordance with requirements of Contract Documents. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL 

A. 	Frequency of Special Inspections: Special Inspections are indicated as continuous or periodic. 
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1. Continuous Special Inspection: Special Inspection Agency is required to be present in the 
area where the work is being performed and observe the work at all times the work is in 
progress. 

2. Periodic Special Inspection: Special Inspection Agency is required to be present in the 
area where work is being performed and observe the work part-time or intermittently and 
at the completion of the work. 

3.02 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION 

A. 	Structural Steel: Comply with quality assurance inspection requirements of ICC (IBC). 

B. 	High-Strength Bolting Installation: Verify items listed below comply with AISC 360, Section 
M2.5. 
1. 	Snug tight joints; periodic. 

C. Structural Steel and Cold Formed Steel Deck Material: 
1. Structural Steel: Verify identification markings comply with AISC 360, Section M3.5; 

periodic. 
2. Other Steel: Verify identification markings comply with ASTM standards specified in the 

approved Contract Documents; periodic. 

D. Welding: 
1. 	Structural Steel and Cold Formed Steel Deck: 

a. Complete and Partial Joint Penetration Groove Welds: Verify compliance with AWS 
D1.1/D1.1M; continuous. 

b. Multipass Fillet Welds: Verify compliance with AWS D1.1/D1.1M; continuous. 
c. Single Pass Fillet Welds Less than 5/16 inch Wide: Verify compliance with AWS 

D1.1/D1.1M; periodic. 
d. Plug and Slot Welds: Verify compliance with AWS D1.1/D1.1M; continuous. 
e. Single Pass Fillet Welds 5/16 inch or Greater: Verify compliance with AWS 

D1.1/D1.1M; continuous. 
f. Floor and Roof Deck Welds: Verify compliance with AWS D1.3/D1.3M; continuous. 

2. 	Reinforcing Steel: Verify items listed below comply with AWS D1.4/D1.4M and ACI 318, 
Section 3.5.2. 
a. Reinforcing steel resisting flexural and axial forces in intermediate and special 

moment frames as well as boundary elements of special structural walls of concrete 
and shear reinforcement; continuous. 

b. Shear reinforcement; continuous. 
c. Other reinforcing steel; periodic. 

E. 	Steel Frame Joint Details: Verify compliance with approved Contract Documents. 
1. Details, bracing and stiffening; periodic. 
2. Member locations; periodic. 
3. Application of joint details at each connection; periodic. 

3.03 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION 

A. Reinforcing Steel, Including Prestressing of Tendons and Placement: Verify compliance with 
approved Contract Documents and ACI 318, Sections 3.5 and 7.1 through 7.7; periodic. 

B. Design Mix: Verify plastic concrete complies with the design mix in approved Contract 
Documents and with ACI 318, Chapter 4 and 5.2; periodic. 

C. Concrete Sampling Concurrent with Strength Test Sampling: Each time fresh concrete is 
sampled for strength tests, verify compliance with ASTM C172/C172M, ASTM C31/C31M and 
ACI 318, Sections 5.6 and 5.8 and record the following, continuous: 
1. Slump. 
2. Air content. 
3. Temperature of concrete. 
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D. Specified Curing Temperature and Techniques: Verify compliance with approved Contract 
Documents and ACI 318, Sections 5.11 through 5.13; periodic. 

E. Concrete Strength in Situ: Verify concrete strength complies with approved Contract 
Documents and ACI 318, Section 6.2, for the following. 

F. Formwork Shape, Location and Dimensions: Verify compliance with approved Contract 
Documents and ACI 318, Section 6.1.1; periodic. 

G. Materials: If the Contractor cannot provide sufficient data or documentary evidence that 
concrete materials comply with the quality standards of ACI 318, the AHJ will require that the 
Special Inspector verify compliance with the appropriate standards and criteria in ACI 318, 
Chapter 3. 

3.04 SPECIAL INSPECTIONS FOR MASONRY CONSTRUCTION 

A. 	Masonry Structures Subject to Special Inspection: 
1. Empirically designed masonry, glass unit masonry and masonry veneer. 
2. Engineered masonry in structures. 

B. 	Verify each item below complies with approved Contract Documents and the applicable articles 
of TMS 402/602. 
1. 	Inspections and Approvals: 

a. Verify compliance with the required inspection provisions of the approved Contract 
Documents; periodic. 

b. Verify approval of submittals required by Contract Documents; periodic. 
2. 	Compressive Strength of Masonry: Verify compressive strength of masonry units prior to 

start of construction unless specifically exempted by code; periodic. 
3. 	Slump Flow and Visual Stability Index (VSI): Verify compliance as self consolidating grout 

arrives on site; continuous. 
4. 	Joints and Accessories: When masonry construction begins, verify: 

a. Proportions of site prepared mortar; periodic. 
b. Construction of mortar joints; periodic. 
c. Location of reinforcement, connectors, prestressing tendons, anchorages, etc; 

periodic. 
5. 	Structural Elements, Joints, Anchors, Protection: During masonry construction, verify: 

a. Size and location of structural elements; periodic. 
b. Type, size and location of anchors, including anchorage of masonry to structural 

members, frames or other construction; periodic. 
c. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and 

anchorages; periodic. 
d. Coupling and welding of reinforcing bars; continuous. 

6. 	Grouting Preparation: Prior to grouting, verify: 
a. Grout space is clean; periodic. 
b. Correct placement of reinforcing, connectors, prestressing tendons and anchorages; 

periodic. 
c. Correctly proportioned site prepared grouts and prestressing grout for bonded 

tendons; periodic. 
d. Correctly constructed mortar joints; periodic. 

7. 	Preparation of Grout Specimens, Mortar Specimens and Prisms: Observe preparation of 
specimens; periodic. 

3.05 SPECIAL INSPECTIONS FOR SOILS 

A. 	Materials and Placement: Verify each item below complies with approved construction 
documents and approved geotechnical report. 
1. Design bearing capacity of material below shallow foundations; periodic. 
2. Design depth of excavations and suitability of material at bottom of excavations; periodic. 
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3. Materials, densities, lift thicknesses; placement and compaction of backfill: continuous. 
4. Subgrade, prior to placement of compacted fill verify proper preparation; periodic. 

B. 	Testing: Classify and test excavated material; periodic. 

3.06 SPECIAL INSPECTIONS FOR VERTICAL MASONRY FOUNDATION ELEMENTS 

A. 	Vertical Masonry Foundation Elements are subject to the same special inspection requirements 
listed in the "Special Inspections for Masonry Construction" Article of this section. 

3.07 SPECIAL INSPECTIONS FOR WIND RESISTANCE 

A. 	Structural Observations for Wind Resistance: Visually observe structural system for general 
compliance with the approved Contract Documents; periodic. 

3.08 SPECIAL INSPECTION AGENCY DUTIES AND RESPONSIBILITIES 

A. 	Special Inspection Agency shall: 
1. Provide qualified personnel at site. Cooperate with Architect and Contractor in 

performance of services. 
2. Perform specified sampling and testing of products in accordance with specified reference 

standards. 
3. Ascertain compliance of materials and products with requirements of Contract Documents. 
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of 

work or products. 
5. Perform additional tests and inspections required by Architect. 
6. Submit reports of all tests or inspections specified. 

B. 	Limits on Special Inspection Agency Authority: 
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract 

Documents. 
2. Agency may not approve or accept any portion of the work. 
3. Agency may not assume any duties of Contractor. 
4. Agency has no authority to stop the work. 

C. 	Re-testing required because of non-compliance with specified requirements shall be performed 
by the same agency on instructions by Architect. 

D. 	Re-testing required because of non-compliance with specified requirements shall be paid for by 
Contractor. 

3.09 TESTING AGENCY DUTIES AND RESPONSIBILITIES 

A. 	Testing Agency Duties: 
1. Provide qualified personnel at site. Cooperate with Architect and Contractor in 

performance of services. 
2. Perform specified sampling and testing of products in accordance with specified 

standards. 
3. Ascertain compliance of materials and mixes with requirements of Contract Documents. 
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of 

work or products. 
5. Perform additional tests and inspections required by Architect. 
6. Submit reports of all tests or inspections specified. 

B. 	Limits on Testing or Inspection Agency Authority: 
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract 

Documents. 
2. Agency may not approve or accept any portion of the work. 
3. Agency may not assume any duties of Contractor. 
4. Agency has no authority to stop the work. 
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C. On instructions by Architect, perform re-testing required because of non-compliance with 
specified requirements, using the same agency. 

D. Contractor will pay for re-testing required because of non-compliance with specified 
requirements. 

3.10 CONTRACTOR DUTIES AND RESPONSIBILITIES 

A. Contractor Responsibilities, General: 

	

1. 	Deliver to agency at designated location, adequate samples of materials for special 
inspections that require material verification. 

	

2. 	Cooperate with agency and laboratory personnel; provide access to approved documents 
at project site, to the work, to manufacturers' facilities, and to fabricators' facilities. 

	

3. 	Provide incidental labor and facilities: 
a. To provide access to work to be tested or inspected. 
b. To obtain and handle samples at the site or at source of Products to be tested or 

inspected. 
c. To facilitate tests or inspections. 
d. To provide storage and curing of test samples. 

	

4. 	Notify Architect and laboratory 24 hours prior to expected time for operations requiring 
testing or inspection services. 

	

5. 	Arrange with Owner's agency and pay for additional samples, tests, and inspections 
required by Contractor beyond specified requirements. 

END OF SECTION 
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SECTION 01 50 00 
TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Temporary telecommunications services. 

B. Temporary sanitary facilities. 

C. Temporary Controls: Barriers, enclosures, and fencing. 

D. Security requirements. 

E. Waste removal facilities and services. 

1.02 TEMPORARY UTILITIES - SEE SECTION 01 51 00 

1.03 TELECOMMUNICATIONS SERVICES BY GENERAL CONTRACTOR 

A. 	Job Superintendent to be on site and available via cell phone when work is performed. 

1.04 TEMPORARY SANITARY FACILITIES BY GENERAL CONTRACTOR 

A. Provide and maintain required facilities and enclosures. Provide at time of project mobilization. 

B. Use of existing facilities located at [ 	] is not permitted. 

1.05 BARRIERS BY GENERAL CONTRACTOR 

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas 
that could be hazardous to workers or the public, to allow for owner's use of site and to protect 
existing facilities and adjacent properties from damage from construction operations and 
demolition. 

B. Provide protection for plants designated to remain. Replace damaged plants. 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

1.06 FENCING BY GENERAL CONTRACTOR 

A. 	Construction: Contractor's option. 

1.07 EXTERIOR ENCLOSURES BY GENERAL CONTRACTOR 

A. 	Provide temporary insulated weather tight closure of exterior openings to accommodate 
acceptable working conditions and protection for Products, to allow for temporary heating and 
maintenance of required ambient temperatures identified in individual specification sections, 
and to prevent entry of unauthorized persons. Provide access doors with self-closing hardware 
and locks. 

1.08 INTERIOR ENCLOSURES BY GENERAL CONTRACTOR 

1.09 SECURITY 

A. 	Provide security and facilities to protect Work, existing facilities, and Owner's operations from 
unauthorized entry, vandalism, or theft. 

1.10 VEHICULAR ACCESS AND PARKING 

A. 	Coordinate access and haul routes with governing authorities and Owner. 

1.11 WASTE REMOVAL BY EACH PRIME CONTRACTOR 

A. Provide waste removal facilities and services as required to maintain the site in clean and 
orderly condition. 

B. Provide containers with lids. Remove trash from site when containers are full. 

C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable 
non-combustible containers; locate containers holding flammable material outside the structure 
unless otherwise approved by the authorities having jurisdiction. 
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D. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers 
with lids. 

1.12 FIELD OFFICES BY GENERAL CONTRACTOR 

A. 	Locate offices a minimum distance of 30 feet from existing and new structures. 

1.13 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial 
Completion inspection. 

B. Remove underground installations to a minimum depth of 2 feet. Grade site as indicated. 

C. Clean and repair damage caused by installation or use of temporary work. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

01 50 00 - 2 
Temporary Facilities and Controls 

February 2, 2023 



SECTION 01 51 00 
TEMPORARY UTILITIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Temporary Utilities: Electricity, lighting, heat, ventilation, water, and dehumidification . 

1.02 RELATED REQUIREMENTS 

A. 	Section 01 50 00 - Temporary Facilities and Controls: 
1. Temporary telecommunications services for administrative purposes. 
2. Temporary sanitary facilities required by law. 

1.03 REFERENCE STANDARDS 

A. 	29 CFR 1926 - U.S. Occupational Safety and Health Standards current edition. 

1.04 TEMPORARY ELECTRICITY 

A. Cost: 
1. 	Electrical Contractor to pay to connect and disconnect to the utilities service, provide 

temporary lighting and power distribution system for each area and/or floor of the project, 
and service to General Contractor field office. 

B. 	Cost: By Owner. 

C. 	Connect to Owner's existing power service. 
1. Do not disrupt Owner's need for continuous service. 
2. Exercise measures to conserve energy. 

D. 	Provide temporary electric feeder from existing building electrical service at location as 
directed. 

E. 	Complement existing power service capacity and characteristics as required. 

F. 	Provide power outlets for construction operations, with branch wiring and distribution boxes 
located as required. Provide flexible power cords as required. 

G. 	Permanent convenience receptacles may be utilized during construction. 

H. 	With the exception of General Contractor field office, wiring of Contractor's offices, trailers, 
storage facilities and the like used during construction shall be the responsibility of the 
individual contractor requiring the same. 

1.05 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES BY ELECTRICAL CONTRACTOR 

A. Provide and maintain LED, compact fluorescent, or high-intensity discharge lighting as suitable 
for the application for construction operations in accordance with requirements of 29 CFR 1926 
and authorities having jurisdiction. 

B. Permanent building lighting may be utilized during construction. 

1.06 TEMPORARY HEATING 

A. 	Prior to building enclosure: 
1. The Building shall not be considered enclosed until the permanent building shell is 

essentially completed with exterior openings, windows, and doors closed by permanent or 
temporary closures. 

2. Each contractor is to provide and pay for temporary heat required for their branch of work 
prior to building enclosure. 

B. 	After building enclosure: 
1. 	The Building shall be considered enclosed after the permanent building shell is essentially 

completed with exterior openings, windows, and doors closed by permanent or temporary 
closures. 
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2. After building enclosure, the Heating Ventilating and Air Conditioning (HVAC) Contractor 
shall provide heating systems for temporary heat. The heating system shall permit 
construction to continue and progress uninterrupted. The HVAC Contractor shall maintain 
such systems until they are no longer required to maintain specified conditions for 
construction operations. 

3. The HVAC Contractor shall provide temporary heat using one or both of the following 
methods. 
a. 	Method A: Use of permanent system. 

1) Prior to operation of permanent equipment for temporary heating purposes, 
verify that installation is approved for operation, equipment is lubricated and 
temporary filters are in place. Provide and pay for operation, maintenance, and 
regular replacement of filters and worn or consumed parts. Effective date of 
warranties and guarantees for permanent equipment is the date of substantial 
completion. 

2) If permanent system is not fully operable or does not have sufficient controls to 
maintain the necessary heat, the HVAC Contractor shall provide temporary 
controls to maintain the necessary heat requirements. 

3) Equipment used shall be cleaned and restored to new condition, except for 
ordinary wear, prior to final acceptance. 

4) Cost of filters consumed is the responsibility of the HVAC Contractor. 
b. 	Method B: Use of Individual Portable Units 

1) Provide, maintain, and supervise the operation of temporary portable units, such 
as gas fired unit heaters, furnaces direct fired make-up air units or similar 
equipment. Unit shall be properly vented, piped and wired and shall be provided 
with a thermostat for control. Provide required safety controls. 

2) Cost filters consumed is the responsibility of the HVAC Contractor. 

C. After building enclosure: 
1. 	Cost of Energy: By Owner. 

D. Provide heating devices and heat as needed to maintain specified conditions for construction 
operations. 

E. Maintain minimum ambient temperature of 50 degrees F in areas where construction is in 
progress, unless indicated otherwise in specifications. 

F. Owner's existing heat plant may be used. 
1. Exercise measures to conserve energy. 
2. Enclose building prior to activating temporary heat. 

1.07 TEMPORARY COOLING 

A. 	Cost of Energy: By Owner. 

B. 	Provide cooling devices and cooling as needed to maintain specified conditions for construction 
operations. 

C. 	Maintain maximum ambient temperature of 80 degrees F in areas where construction is in 
progress, unless indicated otherwise in specifications. 

D. Owner's existing cooling plant may be used. 
1. Exercise measures to conserve energy. 
2. Enclose building prior to activating temporary cooling. 

E. 	Prior to operation of permanent equipment for temporary cooling purposes, verify that 
installation is approved for operation, equipment is lubricated and filters are in place. Provide 
and pay for operation, maintenance, and regular replacement of filters and worn or consumed 
parts. 
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1.08 TEMPORARY VENTILATION 

A. Prior to building enclosure: 

	

1. 	Each contractor is to provide and pay for temporary ventilation required for their branch of 
work prior to building enclosure. 

B. After building enclosure: 

	

1. 	The Building shall be considered enclosed after the permanent building shell is essentially 
completed with exterior openings, windows, and doors closed by permanent or temporary 
closures. 

	

2. 	After building enclosure, the Heating Ventilating and Air Conditioning (HVAC) Contractor 
shall provide systems for ventilation. The ventilation system shall permit construction to 
continue and progress uninterrupted. The HVAC Contractor shall maintain such systems 
until they are no longer required to maintain specified conditions for construction 
operations. 

	

3. 	The HVAC Contractor shall provide temporary ventilation using one or both of the 
following methods. 
a. 	Method A: Use of permanent system. 

1) Prior to operation of permanent equipment for temporary ventilation purposes, 
verify that installation is approved for operation, equipment is lubricated and 
temporary filters are in place. Provide and pay for operation, maintenance, and 
regular replacement of filters and worn or consumed parts. Effective date of 
warranties and guarantees for permanent equipment is the date of substantial 
completion. 

2) If permanent system is not fully operable or does not have sufficient controls to 
maintain the necessary ventilation, the HVAC Contractor shall provide 
temporary controls to maintain the necessary ventilation requirements. 

3) Equipment used shall be cleaned and restored to new condition, except for 
ordinary wear, prior to final acceptance. 

b. 	Cost of filters consumed is the responsibility of the General Contractor. 
c. 	Method B: Use of Individual Portable Units 

1) 	Provide, maintain, and supervise the operation of temporary portable units. 
Provide required safety controls. 

	

4. 	Cost of energy consumed by owner 

1.09 DEHUMIDIFICATION 

A. Prior to building enclosure: 

	

1. 	Each contractor is to provide and pay for temporary dehumidification required for their 
branch of work prior to building enclosure. 

B. After building enclosure: 
1. The Building shall be considered enclosed after the permanent building shell is essentially 

completed with exterior openings, windows, and doors closed by permanent or temporary 
closures. 

2. After building enclosure, the General Contractor shall provide systems for dehumidification 
The dehumidification system shall permit construction to continue and progress 

uninterrupted. The General Contractor shall maintain such systems until they are no 
longer required to maintain specified conditions for construction operations. 

3. Dehumidification system shall be of sufficient size to lower the humidity of the air to permit 
the installation and application of finish material according to manufacturer's 
recommendations i.e. wood flooring, casework, ceiling panels, paint etc. 

4. Dehumidification systems shall be of sufficient size to lower the moisture or water content 
of the substrate to allow for installation or application of finish materials according to 
manufacturer's recommendations i.e. wood flooring, carpet resilient flooring,epoxy 
terrazzo etc. 
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5. 	Cost of energy consumed by owner 

C. 	Prior to operation of permanent equipment for temporary ventilation purposes, verify that 
installation is approved for operation, equipment is lubricated and filters are in place. Provide 
and pay for operation, maintenance, and regular replacement of filters and worn or consumed 
parts. Effective date of warranties and guarantees for permanent equipment is the date of 
substantial completion. 

1.10 TEMPORARY WATER SERVICE 

A. Cost of Water Used: By Owner. 

B. Connect to existing water source. 
1. 	Exercise measures to conserve water. 

C. Extend branch piping with outlets located so water is available by hoses with threaded 
connections. Provide temporary pipe insulation to prevent freezing. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 57 13 
TEMPORARY EROSION AND SEDIMENT CONTROL 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Prevention of erosion due to construction activities. 

B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers 
due to construction activities. 

C. Restoration of areas eroded due to insufficient preventive measures. 

D. Performance bond. 

E. Compensation of Owner for fines levied by authorities having jurisdiction due to non-
compliance by Contractor. 

1.02 REFERENCE STANDARDS 

A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to 
Light, Moisture and Heat in a Xenon Arc Type Apparatus 2014. 

B. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity. 
1999a (Reapproved 2014). 

C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles 
2015. 

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of 
Geotextiles 2015a. 

E. ASTM D4751 - Standard Test Method for Determining Apparent Opening Size of a Geotextile 
2012. 

F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of 
Geosynthetic Rolls and Samples 2017 (Reapproved 2021). 

1.03 PERFORMANCE REQUIREMENTS 

A. 	Do not begin clearing, grading, or other work involving disturbance of ground surface cover until 
applicable permits have been obtained; furnish all documentation required to obtain applicable 
permits. 

B. 	Provide to Owner a Performance Bond covering erosion and sedimentation preventive 
measures only, in an amount equal to 100 percent of the cost of erosion and sedimentation 
control work. 

C. 	Timing: Put preventive measures in place as soon as possible after disturbance of surface 
cover and before precipitation occurs. 

D. 	Storm Water Runoff: Control increased storm water runoff due to disturbance of surface cover 
due to construction activities for this project. 
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels, 

in excess of actual capacity or amount allowed by authorities having jurisdiction, 
whichever is less. 

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events 
that might occur in 25 years. 

E. 	Erosion On Site: Minimize wind, water, and vehicular erosion of soil on project site due to 
construction activities for this project. 
1. Control movement of sediment and soil from temporary stockpiles of soil. 
2. Prevent development of ruts due to equipment and vehicular traffic. 
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at 

no cost to Owner. 
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F. 	Erosion Off Site: Prevent erosion of soil and deposition of sediment on other properties caused 
by water leaving the project site due to construction activities for this project. 
1. Prevent windblown soil from leaving the project site. 
2. Prevent tracking of mud onto public roads outside site. 
3. Prevent mud and sediment from flowing onto sidewalks and pavements. 
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at 

no cost to Owner. 

G. 	Sedimentation of Waterways On Site: Prevent sedimentation of waterways on the project site, 
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 
sewers. 
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to 

Owner; remove deposited sediments; comply with requirements of authorities having 
jurisdiction. 

2. If sediment basins are used as temporary preventive measures, pump dry and remove 
deposited sediment after each storm. 

H. 	Sedimentation of Waterways Off Site: Prevent sedimentation of waterways off the project site, 
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 
sewers. 
1. 	If sedimentation occurs, install or correct preventive measures immediately at no cost to 

Owner; remove deposited sediments; comply with requirements of authorities having 
jurisdiction. 

I. 	Open Water: Prevent standing water that could become stagnant. 

J. 	Maintenance: Maintain temporary preventive measures until permanent measures have been 
established. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Certificate: Mill certificate for silt fence fabric attesting that fabric and factory seams comply 
with specified requirements, signed by legally authorized official of manufacturer; indicate 
actual minimum average roll values; identify fabric by roll identification numbers. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Mulch: Use one of the following: 
1. Straw or hay. 
2. Wood waste, chips, or bark. 
3. Erosion control matting or netting. 

B. 	Grass Seed For Temporary Cover: Select a species appropriate to climate, planting season, 
and intended purpose. If same area will later be planted with permanent vegetation, do not use 
species known to be excessively competitive or prone to volunteer in subsequent seasons. 

C. 	Bales: Air dry, rectangular straw bales. 
1. Cross Section: 14 by 18 inches, minimum. 
2. Bindings: Wire or string, around long dimension. 

D. 	Bale Stakes: One of the following, minimum 3 feet long: 
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot. 
2. Wood, 2 by 2 inches in cross section. 

E. 	Silt Fence Fabric: Polypropylene geotextile resistant to common soil chemicals, mildew, and 
insects; non-biodegradable; in longest lengths possible; fabric including seams with the 
following minimum average roll lengths: 
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1. Average Opening Size: 30 U.S. Std. Sieve, maximum, when tested in accordance with 
ASTM D4751. 

2. Permittivity: 0.05 sec^-1, minimum, when tested in accordance with ASTM D4491. 
3. Ultraviolet Resistance: Retaining at least 70 percent of tensile strength, when tested in 

accordance with ASTM D4355/D4355M after 500 hours exposure. 
4. Tensile Strength: 100 pounds-force, minimum, in cross-machine direction; 124 pounds-

force, minimum, in machine direction; when tested in accordance with ASTM 
D4632/D4632M. 

5. Elongation: 15 to 30 percent, when tested in accordance with ASTM D4632/D4632M. 
6. Tear Strength: 55 pounds-force, minimum, when tested in accordance with ASTM 

D4533/D4533M. 
7. Color: Manufacturer's standard, with embedment and fastener lines preprinted. 

F. 	Silt Fence Posts: One of the following, minimum 5 feet long: 
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot. 
2. Softwood, 4 by 4 inches in cross section. 
3. Hardwood, 2 by 2 inches in cross section. 

G. 	Gravel: See Section 32 11 23 for aggregate. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Examine site and identify existing features that contribute to erosion resistance; maintain such 
existing features to greatest extent possible. 

3.02 PREPARATION 

A. 	Schedule work so that soil surfaces are left exposed for the minimum amount of time. 

3.03 SCOPE OF PREVENTIVE MEASURES 

A. 	In all cases, if permanent erosion resistant measures have been installed temporary preventive 
measures are not required. 

B. 	Linear Sediment Barriers: Made of silt fences. 
1. 	Provide linear sediment barriers: 

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles. 
b. Along the top of the slope or top bank of drainage channels and swales that traverse 

disturbed areas. 
c. Along the toe of cut slopes and fill slopes. 
d. Perpendicular to flow across the bottom of existing and new drainage channels and 

swales that traverse disturbed areas or carry runoff from disturbed areas; space at 
maximum of 200 feet apart. 

e. Across the entrances to culverts that receive runoff from disturbed areas. 
2. 	Space sediment barriers with the following maximum slope length upslope from barrier: 

a. Slope of Less Than 2 Percent: 100 feet.. 
b. Slope Between 2 and 5 Percent: 75 feet. 
c. Slope Between 5 and 10 Percent: 50 feet. 
d. Slope Between 10 and 20 Percent: 25 feet. 
e. Slope Over 20 Percent: 15 feet. 

C. 	Storm Drain Curb Inlet Sediment Trap: Protect each curb inlet using one of the following 
measures: 
1. Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use 

one piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to 
prevent dislodging; orient cores of blocks so runoff passes into inlet. 

2. Straw bale row blocking entire inlet face area; anchor into pavement. 

D. 	Storm Drain Drop Inlet Sediment Traps: As detailed on drawings. 
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E. 	Temporary Splash Pads: Stone aggregate over filter fabric; size to suit application; provide at 
downspout outlets and storm water outlets. 

F. 	Soil Stockpiles: Protect using one of the following measures: 
1. Cover with polyethylene film, secured by placing soil on outer edges. 
2. Cover with mulch at least 4 inches thickness of pine needles, sawdust, bark, wood chips, 

or shredded leaves, or 6 inches of straw or hay. 

G. 	Mulching: Use only for areas that may be subjected to erosion for less than 6 months. 
1. 	Wood Waste: Use only on slopes 3:1 or flatter; no anchoring required. 

H. 	Temporary Seeding: Use where temporary vegetated cover is required. 

3.04 INSTALLATION 

A. Silt Fences: 
1. 	Store and handle fabric in accordance with ASTM D4873/D4873M. 
2. 	Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use 

nominal 16 inch high barriers with minimum 36 inch long posts spaced at 6 feet maximum, 
with fabric embedded at least 4 inches in ground. 

3. 	Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use 
nominal 28 inch high barriers, minimum 48 inch long posts spaced at 6 feet maximum, 
with fabric embedded at least 6 inches in ground. 

4. 	Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is 
more than 20 feet, use nominal 32 inch high barriers with woven wire reinforcement and 
steel posts spaced at 4 feet maximum, with fabric embedded at least 6 inches in ground. 

5. 	Install with top of fabric at nominal height and embedment as specified. 
6. 	Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping 

at least 18 inches, with extra post. 
7. 	Fasten fabric to wood posts using one of the following: 

a. Four nails per post with 3/4 inch diameter flat or button head, 1 inch long, and 14 
gage, 0.083 inch shank diameter. 

b. Five staples per post with at least 17 gage, 0.0453 inch wire, 3/4 inch crown width 
and 1/2 inch long legs. 

8. 	Fasten fabric to steel posts using wire, nylon cord, or integral pockets. 
9. 	Wherever runoff will flow around end of barrier or over the top, provide temporary splash 

pad or other outlet protection; at such outlets in the run of the barrier, make barrier not 
more than 12 inches high with post spacing not more than 4 feet. 

B. Straw Bale Rows: 
1. Install bales in continuous rows with ends butting tightly, with one bale at each end of row 

turned uphill. 
2. Install bales so that bindings are not in contact with the ground. 
3. Embed bales at least 4 inches in the ground. 
4. Anchor bales with at least two stakes per bale, driven at least 18 inches into the ground; 

drive first stake in each bale toward the previously placed bale to force bales together. 
5. Fill gaps between ends of bales with loose straw wedged tightly. 
6. Place soil excavated for trench against bales on the upslope side of the row, compacted. 

C. Temporary Seeding: 
1. When hydraulic seeder is used, seedbed preparation is not required. 
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut 

slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying 
sufficiently to allow seed to lodge and germinate. 

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer 
at 1 pound per 1000 sq ft. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

Temporary Erosion and Sediment 
Control 

01 57 13 - 4 
February 2, 2023 



4. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000 
sq ft. 

5. Incorporate fertilizer into soil before seeding. 
6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch deep. 
7. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without 

causing runoff or erosion. 
8. Repeat irrigation as required until grass is established. 

3.05 MAINTENANCE 

A. 	Inspect preventive measures weekly, within 24 hours after the end of any storm that produces 
0.5 inches or more rainfall at the project site, and daily during prolonged rainfall. 

B. 	Repair deficiencies immediately. 

C. Silt Fences: 
1. Promptly replace fabric that deteriorates unless need for fence has passed. 
2. Remove silt deposits that exceed one-third of the height of the fence. 
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or 

other causes. 

D. Straw Bale Rows: 
1. Promptly replace bales that fall apart or otherwise deteriorate unless need has passed. 
2. Remove silt deposits that exceed one-half of the height of the bales. 
3. Repair bale rows that are undercut by runoff or otherwise damaged, whether by runoff or 

other causes. 

E. 	Clean out temporary sediment control structures weekly and relocate soil on site. 

F. 	Place sediment in appropriate locations on site; do not remove from site. 

3.06 CLEANUP 

A. Remove temporary measures after permanent measures have been installed, unless permitted 
to remain by Architect. 

B. Clean out temporary sediment control structures that are to remain as permanent measures. 

C. Where removal of temporary measures would leave exposed soil, shape surface to an 
acceptable grade and finish to match adjacent ground surfaces. 

END OF SECTION 
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SECTION 01 60 00 
PRODUCT REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. General product requirements. 

B. Re-use of existing products. 

C. Transportation, handling, storage and protection. 

D. Product option requirements. 

E. Substitution limitations. 

F. Procedures for Owner-supplied products. 

G. Maintenance materials, including extra materials, spare parts, tools, and software. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 00 - Summary of Work: Lists of products to be removed from existing building. 

B. Section 01 30 00 - Administrative Requirements 

C. Section 01 43 00 - Quality Assurance: Product quality monitoring. 

D. Section 01 60 00.01 Substitution Request Form 

E. Section 22 05 13 - Common Motor Requirements for Plumbing Equipment: Motors for 
plumbing equipment. 

1.03 REFERENCE STANDARDS 

A. 16 CFR 260.13 - Guides for the Use of Environmental Marketing Claims; Federal Trade 
Commission; Recycled Content Current Edition. 

B. NEMA MG 1 - Motors and Generators 2018. 

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

1.04 SUBMITTALS 

A. 	Proposed Products List: Submit list of major products proposed for use, with name of 
manufacturer, trade name, and model number of each product. 
1. Submit within 15 days after date of Agreement. 
2. For products specified only by reference standards, list applicable reference standards. 

B. 	Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to 
identify applicable products, models, options, and other data. Supplement manufacturers' 
standard data to provide information specific to this Project. 

C. 	Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for 
functional equipment and appliances. 

D. 	Sample Submittals: Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 
1. 	For selection from standard finishes, submit samples of the full range of the 

manufacturer's standard colors, textures, and patterns. 

E. 	Indicate utility and electrical characteristics, utility connection requirements, and location of 
utility outlets for service for functional equipment and appliances. 
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PART 2 PRODUCTS 

2.01 GENERAL 

A. The Specifications and Drawings are complementary, and what is required by one shall be as if 
required by all. 

B. The Drawings govern dimensions, details and location of Work. The Drawings shall not be 
scaled. 

C. Specifications govern quality of materials and workmanship. 

D. In an event of inconsistencies within or between the Drawings and Specifications, the 
Contractor shall provide the better quality or greater quantity of Work and shall comply with the 
stricter requirements. 

2.02 EXISTING PRODUCTS 

A. Reused Products: Reused products include materials and equipment previously used in this or 
other construction, salvaged and refurbished as specified. 

B. Specific Products to be Reused: The reuse of certain materials and equipment already existing 
on the project site is required. 
1. See Section 01 11 00 for list of items required to be salvaged for reuse and relocation. 
2. If reuse of other existing materials or equipment is desired, submit substitution request. 

2.03 NEW PRODUCTS 

A. 	Provide new products unless specifically required or permitted by Contract Documents. 

B. 	Use of products having any of the following characteristics is not permitted: 
1. Made outside the United States, its territories, Canada, or Mexico. 
2. Made using or containing CFC's or HCFC's. 
3. Made of wood from newly cut old growth timber. 
4. Containing lead, cadmium, or asbestos. 

C. 	Provide interchangeable components of the same manufacture for components being replaced. 

D. 	Motors: Refer to Section 22 05 13 - Common Motor Requirements for Plumbing Equipment, 
NEMA MG 1 Type. Specific motor type is specified in individual specification sections. 

E. 	Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities, sizes, 
and materials indicated. Size terminal lugs to NFPA 70, include lugs for terminal box. 

F. 	Cord and Plug: Provide minimum 6 foot cord and plug including grounding connector for 
connection to electric wiring system. Cord of longer length is specified in individual 
specification sections. 

2.04 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only: Use any product meeting 
those standards or description. 

B. Products Specified by Naming One or More Manufacturers: Use a product of one of the 
manufacturers named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions: 
Submit a request for substitution for any manufacturer not named. 

2.05 MAINTENANCE MATERIALS 

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in 
individual specification sections. 

B. Deliver to Project site; obtain receipt prior to final payment. 
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PART 3 EXECUTION 

3.01 SUBSTITUTION LIMITATIONS 

A. 	Garmann/Miller & Associates Inc. will consider request for substitutions up to ten (10) calendar 
days prior to bid opening. 

B. 	Proposed substitutions received by Garmann/Miller & Associates Inc., less than ten (10) days 
to the bid opening, may not be considered. 

C. Submit request using Substitution Request Form 01 60 00.01 
1. Submit one copy of request for substitution for consideration. Limit each request to one 

proposed substitution. 
2. Hard Copy Submission: Deliver submittal to Garmann/Miller & Associates Inc. business 

office. 
3. Electronic Submission: Forward via email to Garmann/Miller & Associates Inc.'s Project 

Manager, Andrew Huelsman; ahuelsman@creategm.com  . 

D. 	Substitutions will be considered when a product, through no fault of the Contractor , becomes 
unavailable or unsuitable due to regulatory change . 

E. 	Document each request with complete data substantiating compliance of proposed substitution 
with Contract Documents. 

F. 	A request for substitution constitutes that the submitter: 
1. Has investigated proposed product and determined that it meets or exceeds the quality 

level of the specified product. 
2. Agrees to provide the same or better warranty for the substitution product as there is for 

the specified product. 
3. Agrees to coordinate installation and make changes to other Work that may be required 

for the Work to be complete with no additional cost to Owner . 
4. Waives claims for additional costs or time extension that may subsequently become 

apparent. 
5. Agrees to reimburse Owner and Architect for review or redesign services associated with 

re-approval by authorities. 

G. Substitutions will not be considered when they are indicated or implied on shop drawing or 
product data submittals, without separate written request, or when acceptance will require 
revision to the Contract Documents. 

H. 	Time Frame for Request. When a Substitution Request is received by the office of Garmann / 
Miller & Associates, Inc, during a normal business day, Architect will have a maximum of three 
(3) working days to respond to the Substitution Request. 
1. Weekends and holidays are not included in the three (3) day response period. 
2. Normal working day is considered between 8 AM and 5 PM. 
3. Request received between 5 PM and 8 AM may be considered received on the following 

business day. 

3.02 OWNER-SUPPLIED PRODUCTS 

A. Owner's Responsibilities: 
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to 

Contractor. 
2. Arrange and pay for product delivery to site. 
3. On delivery, inspect products jointly with Contractor. 
4. Submit claims for transportation damage and replace damaged, defective, or deficient 

items. 
5. Arrange for manufacturers' warranties, inspections, and service. 

B. Contractor's Responsibilities: 
1. 	Review Owner reviewed shop drawings, product data, and samples. 
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2. Receive and unload products at site; inspect for completeness or damage jointly with 
Owner. 

3. Handle, store, install and finish products. 
4. Repair or replace items damaged after receipt. 

3.03 TRANSPORTATION AND HANDLING 

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 
loss of factory calibration. 

B. If special precautions are required, attach instructions prominently and legibly on outside of 
packaging. 

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 
storage time and potential damage to stored materials. 

D. Transport and handle products in accordance with manufacturer's instructions. 

E. Transport materials in covered trucks to prevent contamination of product and littering of 
surrounding areas. 

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are 
correct, and products are undamaged. 

G. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage, and to minimize handling. 

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible. 

3.04 STORAGE AND PROTECTION 

A. Store and protect products in accordance with manufacturers' instructions. 

B. Store with seals and labels intact and legible. 

C. Store sensitive products in weathertight, climate-controlled enclosures in an environment 
favorable to product. 

D. For exterior storage of fabricated products, place on sloped supports above ground. 

E. Provide off-site storage and protection when site does not permit on-site storage or protection. 

F. Protect products from damage or deterioration due to construction operations, weather, 
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other 
contaminants. 

G. Comply with manufacturer's warranty conditions, if any. 

H. Cover products subject to deterioration with impervious sheet covering. Provide ventilation to 
prevent condensation and degradation of products. 

I. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing with 
foreign matter. 

J. Prevent contact with material that may cause corrosion, discoloration, or staining. 

K. Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage. 

L. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

01 60 00 - 4 
Product Requirements 

February 2, 2023 



SECTION 01 60 00.01 - SUBSTITUTION REQUEST FORM 

(DURING BIDDING PHASE) 

To: Garmann/Miller Associates Inc, Minster, Ohio 	 Date: 

Project: 22094.00 Tipp City Government Center Infill Addition 

We hereby submit for your consideration the following product instead of the specified item for the 
above project: 

Section Section Name Article/Paragraph Specified Item 

Proposed Substitution: 

Manufacturer: 	 Model: 

Submit with request all necessary samples and substantiating data to prove equal quality and 
performance to that which is specified. Clearly mark manufacturer's literature to indicate equality in 
performance. 

Does the Substitution affect dimensions shown on Drawings? 
Yes _____No _____If yes, clearly indicate changes: 

Will the undersigned pay for changes to the building design, including engineering and detailing 
costs caused by the requested substitution? 

Yes _____No _____If no, fully explain: 

What affect does substitution have on other Contracts or other trades? 

What affect does substitution have on the delivery and construction schedule? 

Differences between proposed substitution and specified item. 

Manufacturer's warranties of the proposed and specified items are: 
Same: 	Different: 	Explain on an Attachment 

The undersigned states that the function, appearance and quality are equivalent or superior to the 
specified item. 
Submitted by For use by 

Garmann/Miller 
Signature Accepted 
Title Not Accepted 
Firm Accepted as 

Noted 
Address Received Too 

Late 
email Insufficient Data 
Telephone By 
Fax Date 

END OF SECTION 
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SECTION 01 70 00 
EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Examination, preparation, and general installation procedures. 

B. Requirements for alterations work, including selective demolition . 

C. Cutting and patching. 

D. Surveying for laying out the work. 

E. Cleaning and protection. 

F. Closeout procedures, including Contractor's Correction Punch List, except payment 
procedures. 

G. General requirements for maintenance service. 

1.02 RELATED REQUIREMENTS 

A. Section 01 30 00 - Administrative Requirements: Submittals procedures, Electronic document 
submittal service. 

B. Section 01 43 00 - Quality Assurance: Testing and inspection procedures. 

C. Section 01 78 00 - Closeout Submittals: Project record documents, operation and maintenance 
data, warranties, and bonds. 

D. Section 01 79 00 - Demonstration and Training: Demonstration of products and systems to be 
commissioned and where indicated in specific specification sections 

E. Section 02 41 00 - Demolition: Demolition of whole structures and parts thereof; site utility 
demolition. 

F. Section 07 84 00 - Firestopping. 

G. Individual Product Specification Sections: 
1. 	Advance notification to other sections of openings required in work of those sections. 

1.03 REFERENCE STANDARDS 

A. 	NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations 
2019. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Survey work: Submit name, address, and telephone number of Surveyor before starting survey 
work. 
1. On request, submit documentation verifying accuracy of survey work. 
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and 

locations of the work are in compliance with Contract Documents. 
3. Submit surveys and survey logs for the project record. 

C. 	Cutting and Patching: Submit written request in advance of cutting or alteration that affects: 
1. Structural integrity of any element of Project. 
2. Integrity of weather exposed or moisture resistant element. 
3. Efficiency, maintenance, or safety of any operational element. 
4. Visual qualities of sight exposed elements. 
5. Work of Owner or separate Contractor. 

D. 	Project Record Documents: Accurately record actual locations of capped and active utilities. 
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1.05 QUALIFICATIONS 

A. 	For surveying work, employ a land surveyor registered in Ohio and acceptable to Architect. 
Submit evidence of surveyor's Errors and Omissions insurance coverage in the form of an 

Insurance Certificate. Employ only individual(s) trained and experienced in collecting and 
recording accurate data relevant to ongoing construction activities, 

1.06 PROJECT CONDITIONS 

A. 	Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain 
pumping equipment. 

B. 	Protect site from puddling or running water. Provide water barriers as required to protect site 
from soil erosion. 

C. 	Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 
accumulation of dust, fumes, vapors, or gases. 

D. 	Dust Control: Execute work by methods to minimize raising dust from construction operations. 
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over 

adjacent property. 
1. 	Provide dust-proof barriers between construction areas and areas continuing to be 

occupied by Owner. 

E. 	Erosion and Sediment Control: Plan and execute work by methods to control surface drainage 
from cuts and fills, from borrow and waste disposal areas. Prevent erosion and sedimentation. 
1. Minimize amount of bare soil exposed at one time. 
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow. 
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or 

clays. 
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly 

apply corrective measures. 

F. 	Pollution Control: Provide methods, means, and facilities to prevent contamination of soil, 
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced 
by construction operations. Comply with federal, state, and local regulations. 

1.07 COORDINATION 

A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction elements. 

B. Notify affected utility companies and comply with their requirements. 

C. Verify that utility requirements and characteristics of new operating equipment are compatible 
with building utilities. Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, such equipment. 

D. Coordinate space requirements, supports, and installation of mechanical and electrical work 
that are indicated diagrammatically on drawings. Follow routing indicated for pipes, ducts, and 
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance, and for repairs. 

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the 
construction. Coordinate locations of fixtures and outlets with finish elements. 

F. Coordinate completion and clean-up of work of separate sections. 

G. After Owner occupancy of premises, coordinate access to site for correction of defective work 
and work not in accordance with Contract Documents, to minimize disruption of Owner's 
activities. 
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1.08 PROHIBITED MATERIAL AND PRACTICES 

A. 	Contractors are advised that the following materials and practices are prohibited in this project. 
Each Prime Contractor will be held responsible for compliance by his personnel and the 

personnel of each of his subcontractors. 
1. Use of tobaco products on the property is strictly prohibited. 
2. Use of marking pens of any type on surfaces to remain exposed to view in finished 

building. 
3. Penetrations of roof membrane without prior coordination with Roofing Contractor. 
4. Burning of any trash or rubbish is prohibited. 
5. Use of cabinetry countertops or other equipment as a work surface, walking surface or 

any other purpose which could result in damage to countertops or equipment. 
6. Suspension of systems (acoustical ceilings, piping, ductwork, conduits etc) from joist 

bridging and deck. Each system shall be supported from the building structure (beams, 
joist, etc). 

PART 2 PRODUCTS 

2.01 PATCHING MATERIALS 

A. New Materials: As specified in product sections; match existing products and work for patching 
and extending work. 

B. Type and Quality of Existing Products: Determine by inspecting and testing products where 
necessary, referring to existing work as a standard. 

C. Product Substitution: For any proposed change in materials, submit request for substitution 
described in Section 01 60 00 - Product Requirements. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 
Start of work means acceptance of existing conditions. 

B. Verify that existing substrate is capable of structural support or attachment of new work being 
applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 

D. Take field measurements before confirming product orders or beginning fabrication, to minimize 
waste due to over-ordering or misfabrication. 

E. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

F. Prior to Cutting: Examine existing conditions prior to commencing work, including elements 
subject to damage or movement during cutting and patching. After uncovering existing work, 
assess conditions affecting performance of work. Beginning of cutting or patching means 
acceptance of existing conditions. 

3.02 PREPARATION 

A. Cut, move, or remove items as necessary for access to alterations and renovation work. 
Replace and restore at completion. 

B. Remove unsuitable material not marked for salvage, such as rotted wood, corroded metals, and 
deteriorated masonry and concrete. Replace materials as specified for finished work. 

C. Remove debris and abandoned items from area and from concealed spaces. 

D. Close openings in exterior surfaces to protect existing work and salvage items from weather 
and extremes of temperature and humidity. Insulate ducts and piping to prevent condensation 
in exposed areas. 
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E. 	Prepare surfaces and remove surface finishes to provide for proper installation of new work and 
finishes. 

F. Clean substrate surfaces prior to applying next material or substance. 

G. Seal cracks or openings of substrate prior to applying next material or substance. 

H. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 
applying any new material or substance in contact or bond. 

3.03 LAYING OUT THE WORK 

A. 	Verify locations of survey control points prior to starting work. 

B. 	Promptly notify Architect of any discrepancies discovered. 

C. 	Protect survey control points prior to starting site work; preserve permanent reference points 
during construction. 

D. 	Promptly report to Architect the loss or destruction of any reference point or relocation required 
because of changes in grades or other reasons. 

E. 	Replace dislocated survey control points based on original survey control. Make no changes 
without prior written notice to Architect. 

F. 	Utilize recognized engineering survey practices. 

G. 	Establish elevations, lines and levels. Locate and lay out by instrumentation and similar 
appropriate means: 
1. Site improvements including pavements; stakes for grading, fill and topsoil placement; 

utility locations, slopes, and invert elevations. 
2. Grid or axis for structures. 
3. Building foundation, column locations, ground floor elevations. 

H. 	Periodically verify layouts by same means. 

I. 	Maintain a complete and accurate log of control and survey work as it progresses. 

3.04 GENERAL INSTALLATION REQUIREMENTS 

A. Install products as specified in individual sections, in accordance with manufacturer's 
instructions and recommendations, and so as to avoid waste due to necessity for replacement. 

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated. 

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 
horizontal lines, unless otherwise indicated. 

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. 

E. Make neat transitions between different surfaces, maintaining texture and appearance. 

3.05 ALTERATIONS 

A. 	Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only. 
1. Verify that construction and utility arrangements are as indicated. 
2. Report discrepancies to Architect before disturbing existing installation. 
3. Beginning of alterations work constitutes acceptance of existing conditions. 

B. 	Remove existing work as indicated and as required to accomplish new work. 
1. Remove items indicated on drawings. 
2. Relocate items indicated on drawings. 
3. Where new surface finishes are to be applied to existing work, perform removals, patch, 

and prepare existing surfaces as required to receive new finish; remove existing finish if 
necessary for successful application of new finish. 
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4. 	Where new surface finishes are not specified or indicated, patch holes and damaged 
surfaces to match adjacent finished surfaces as closely as possible. 

C. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 
Telecommunications ): Remove, relocate, and extend existing systems to accommodate new 
construction. 
1. 	Maintain existing active systems that are to remain in operation; maintain access to 

equipment and operational components; if necessary, modify installation to allow access 
or provide access panel. 

2. 	Where existing systems or equipment are not active and Contract Documents require 
reactivation, put back into operational condition; repair supply, distribution, and equipment 
as required. 

3. 	Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service. 
a. Disable existing systems only to make switchovers and connections; minimize 

duration of outages. 
b. Provide temporary connections as required to maintain existing systems in service. 
c. A minimum of 3 days notice must be given the CM for any planned utility outages. 

See Section 02 41 00 
4. 	Verify that abandoned services serve only abandoned facilities. 
5. 	Remove abandoned pipe, ducts, conduits, and equipment,including those above 

accessible ceilings; remove back to source of supply where possible, otherwise cap stub 
and tag with identification; patch holes left by removal using materials specified for new 
construction. 

D. 	Protect existing work to remain. 
1. Prevent movement of structure; provide shoring and bracing if necessary. 
2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 
3. Repair adjacent construction and finishes damaged during removal work. 

E. 	Adapt existing work to fit new work: Make as neat and smooth transition as possible. 

F. 	Patching: Where the existing surface is not indicated to be refinished, patch to match the 
surface finish that existed prior to cutting. Where the surface is indicated to be refinished, 
patch so that the substrate is ready for the new finish. 

G. Refinish existing surfaces as indicated: 

H. 	Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces to 
remain to the specified condition for each material, with a neat transition to adjacent finishes. 

I. 	If mechanical or electrical work is exposed accidentally during the work, re-cover and refinish to 
match. 

J. 	Clean existing systems and equipment. 

K. 	Remove demolition debris and abandoned items from alterations areas and dispose of off-site; 
do not burn or bury. 

L. 	Do not begin new construction in alterations areas before demolition is complete. 

M. 	Comply with all other applicable requirements of this section. 

3.06 CUTTING AND PATCHING 

A. Whenever possible, execute the work by methods that avoid cutting or patching. 

B. See Alterations article above for additional requirements. 

C. Perform whatever cutting and patching is necessary to: 
1. Complete the work. 
2. Fit products together to integrate with other work. 
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3. Provide openings for penetration of mechanical, electrical, and other services. 
4. Match work that has been cut to adjacent work. 
5. Repair areas adjacent to cuts to required condition. 
6. Repair new work damaged by subsequent work. 
7. Remove samples of installed work for testing when requested. 
8. Remove and replace defective and non-complying work. 

D. 	Each trade is responsible for cutting and patching for their work unless otherwise noted. 

E. 	Execute cutting and patching including excavation and fill to complete the work, to uncover 
work in order to install improperly sequenced work, to remove and replace defective or non-
conforming work, to remove samples of installed work for testing when requested, to provide 
openings in the work for penetration of mechanical and electrical work, to execute patching to 
complement adjacent work, and to fit products together to integrate with other work. 

F. 	Execute work by methods that avoid damage to other work and that will provide appropriate 
surfaces to receive patching and finishing. In existing work, minimize damage and restore to 
original condition. 

G. 	Employ skilled and experienced installer to perform cutting for weather exposed and moisture 
resistant elements, and sight exposed surfaces. 

H. 	Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior 
approval. 

I. 	Restore work with new products in accordance with requirements of Contract Documents. 

J. 	Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 

K. 	At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids 
with fire rated material, to full thickness of the penetrated element. 

L. Patching: 
1. Finish patched surfaces to match finish that existed prior to patching. On continuous 

surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire 
unit. 

2. Match color, texture, and appearance. 
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 

imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish. 

M. 	Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest 
intersection or natural break. For an assembly, refinish entire unit. 

N. 	Make neat transitions. Patch work to match adjacent work in texture and appearance. Where 
new work abuts or aligns with existing, perform a smooth and even transition. 

3.07 PROGRESS CLEANING BY EACH CONTRACTOR 

A. Contractors shall provide daily cleanup and removal of rubbish/refuse resulting from their 
operations including but not limited to bulky debris, packaging, containers, unused material. 

B. Remove pile of debris from the building daily. No pile of debris shall be left in the building 
overnight. 

C. At reasonable intervals during the progress of Work, not less than once a week, perform a 
cleaning of dirt, dust and debris. Broom clean floor and paved surfaces and raked clean other 
surfaces of ground. 

D. Conduct cleaning and disposal operations to comply with local ordinances and anti-pollution 
laws. 
1. Do not burn or bury rubbish and waste material on project site. 
2. Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in storm or 

sanitary drains. 
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E. 	Roadway shall remain clear. 

3.08 PROTECTION OF INSTALLED WORK 

A. Protect installed work from damage by construction operations. 

B. Provide special protection where specified in individual specification sections. 

C. Provide temporary and removable protection for installed products. Control activity in immediate 
work area to prevent damage. 

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement 
of heavy objects, by protecting with durable sheet materials. 

F. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is 
necessary, obtain recommendations for protection from waterproofing or roofing material 
manufacturer. 

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible. 

3.09 ADJUSTING 

A. 	Adjust operating products and equipment to ensure smooth and unhindered operation. 

3.10 FINAL CLEANING 

A. 	Each Contractor shall perform his respective final clean up and shall leave the Work of the 
completed project in a clean neat condition. 

B. 	Execute final cleaning prior to final project assessment. 
1. 	Clean areas to be occupied by Owner prior to final completion before Owner occupancy. 

C. 	Each Contractor shall perform shall perform his respective final clean up and shall leave the 
Work of the completed project in a clean neat condition including the following: 
1. Conduct an inspection of sight-exposed interior and exterior surfaces and work areas, to 

verify that the entire Work is left in broom clean condition. 
2. Tunnels and closed off spaces shall be cleaned of packing boxes, wood frame members 

and other waste materials used in the construction. 
3. The entire system of piping and equipment shall be cleaned internally. The Contractor 

installing those item shall open all direct pockets and strainers, completely blowing down 
as required and clean strainer screens of all accumulated debris 

4. Tanks, fixtures and pumps shall be drained and proved free of sludge and accumulated 
matter. 

5. Temporary labels, stickers etc., shall be removed from fixtures and equipment (Do not 
remove permanent nameplates, equipment model numbers, rating etc.) 

6. Use cleaning materials that are nonhazardous. 
7. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, 

stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted 
and soft surfaces. 

8. Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels 
or nameplates on mechanical and electrical equipment. 

9. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to 
the surface and material being cleaned. 

10. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 
dispose of in legal manner; do not burn or bury. 

D. 	The General Contractor will do final cleaning which will consist of the following to a degree 
acceptable to the Architect. 
1. 	Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels and other foreign 

material from sight-exposed interior and exterior surfaces. 
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2. Vacuum all carpeting. Clean and wax VCT floors including a minimum of three (3) coats 
of wax or the number of coats specified by the manufacturers which ever is greater. Wax 
to be approved by the Owner prior to waxing. 

3. Wash and shine glazing and mirrors. 
4. Polish glossy surfaces to a clear shine. 
5. Dust cabinets work and remove markings 
6. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to 

the surface and material being cleaned. 
7. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and 

drainage systems . 
8. Clean site; sweep paved areas, rake clean landscaped surfaces. 
9. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 

dispose of in legal manner; do not burn or bury. 

3.11 CLOSEOUT PROCEDURES 

A. Make submittals that are required by governing or other authorities. 
1. 	Provide copies to Architect. 

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for 
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of 
Substantial Completion. 

C. Notify Architect when work is considered ready for Architect's Substantial Completion 
inspection. 

D. Submit written certification containing Contractor's Correction Punch List, that Contract 
Documents have been reviewed, work has been inspected, and that work is complete in 
accordance with Contract Documents and ready for Architect's Substantial Completion 
inspection. 

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing 
Architect's and Contractor's comprehensive list of items identified to be completed or corrected 
and submit to Architect. 

F. Correct items of work listed in Final Correction Punch List and comply with requirements for 
access to Owner-occupied areas. 

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial 
Completion final inspection. 

H. Complete items of work determined by Architect listed in executed Certificate of Substantial 
Completion. 

3.12 MAINTENANCE 

A. Provide service and maintenance of components indicated in specification sections. 

B. Maintenance Period: As indicated in specification sections or, if not indicated, not less than 
one year from the Date of Substantial Completion or the length of the specified warranty, 
whichever is longer. 

C. Examine system components at a frequency consistent with reliable operation. Clean, adjust, 
and lubricate as required. 

D. Include systematic examination, adjustment, and lubrication of components. Repair or replace 
parts whenever required. Use parts produced by the manufacturer of the original component. 

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without 
prior written consent of the Owner. 
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SECTION 01 78 00 
CLOSEOUT SUBMITTALS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Project Record Documents. 

B. Operation and Maintenance Data. 

C. Warranties and bonds. 

1.02 RELATED REQUIREMENTS 

A. Section 01 30 00 - Administrative Requirements: Submittals procedures, shop drawings, 
product data, and samples. 

B. Section 01 70 00 - Execution and Closeout Requirements: Contract closeout procedures. 

C. Individual Product Sections: Specific requirements for operation and maintenance data. 

D. Individual Product Sections: Warranties required for specific products or Work. 

1.03 SUBMITTALS 

A. 	Project Record Documents: Submit documents to Architect with claim for final Application for 
Payment. 

B. Operation and Maintenance Data: 
1. Submit two copies of preliminary draft or proposed formats and outlines of contents before 

start of Work. Architect will review draft and return one copy with comments. 
2. For equipment, or component parts of equipment put into service during construction and 

operated by Owner, submit completed documents within ten days after acceptance. 
3. Submit one copy of completed documents 15 days prior to final inspection. This copy will 

be reviewed and returned after final inspection, with Architect comments. Revise content 
of all document sets as required prior to final submission. 

4. Submit two sets of revised final documents in final form within 10 days after final 
inspection. 

5. Submit two electronic sets of final documents in final form within 10 days after final 
inspection. Electronic format shall be PDF's on CD's or USB flash drives. 

C. Warranties and Bonds: 
1. For equipment or component parts of equipment put into service during construction with 

Owner's permission, submit documents within 10 days after acceptance. 
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final 

Application for Payment. 
3. For items of Work for which acceptance is delayed beyond Date of Substantial 

Completion, submit within 10 days after acceptance, listing the date of acceptance as the 
beginning of the warranty period. 

D. Certifications: 
1. 	Submit copies of the certifications listed in this section: 

a. Certification stating that no flux or solder used for drinking water piping . 
b. Certification stating that asbestos containing material was not incorporated into the 

Work. 

E. Receipts: 
1. Submit copies of the receipt signed by owner for completed training sessions. 

a. 	See individual specifications sections for training required. 
2. Submit copies of the receipt signed by owner for maintenance material (attic stock). 

a. 	See individual specifications sections for maintenance material (attic stock) required. 
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PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 PROJECT RECORD DOCUMENTS 

A. 	Maintain on site one set of the following record documents; record actual revisions to the Work: 
1. Drawings. 
2. Addenda. 
3. Change Orders and other modifications to the Contract. 

B. 	Ensure entries are complete and accurate, enabling future reference by Owner. 

C. 	Store record documents separate from documents used for construction. 

D. 	Record information concurrent with construction progress. 

E. 	Record Drawings: Legibly mark each item to record actual construction including: 
1. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements. 
2. Field changes of dimension and detail. 
3. Details not on original Contract drawings. 

3.02 OPERATION AND MAINTENANCE DATA 

A. Source Data: For each product or system, list names, addresses and telephone numbers of 
Subcontractors and suppliers, including local source of supplies and replacement parts. 

B. Product Data: Mark each sheet to clearly identify specific products and component parts, and 
data applicable to installation. Delete inapplicable information. 

C. Drawings: Supplement product data to illustrate relations of component parts of equipment and 
systems, to show control and flow diagrams. Do not use Project Record Documents as 
maintenance drawings. 

D. Typed Text: As required to supplement product data. Provide logical sequence of instructions 
for each procedure, incorporating manufacturer's instructions. 

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES 

A. For Each Product, Applied Material, and Finish: 
1. 	Product data, with catalog number, size, composition, and color and texture designations. 

B. Instructions for Care and Maintenance: Manufacturer's recommendations for cleaning agents 
and methods, precautions against detrimental cleaning agents and methods, and 
recommended schedule for cleaning and maintenance. 

C. Additional information as specified in individual product specification sections. 

D. Where additional instructions are required, beyond the manufacturer's standard printed 
instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specific products. 

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS 

A. 	For Each Item of Equipment and Each System: 
1. Description of unit or system, and component parts. 
2. Identify function, normal operating characteristics, and limiting conditions. 
3. Include performance curves, with engineering data and tests. 
4. Complete nomenclature and model number of replaceable parts. 

B. Where additional instructions are required, beyond the manufacturer's standard printed 
instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specific products. 

C. Operating Procedures: Include start-up, break-in, and routine normal operating instructions 
and sequences. Include regulation, control, stopping, shut-down, and emergency instructions. 
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Include summer, winter, and any special operating instructions. 

D. Maintenance Requirements: Include routine procedures and guide for preventative 
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

E. Provide servicing and lubrication schedule, and list of lubricants required. 

F. Include manufacturer's printed operation and maintenance instructions. 

G. Include sequence of operation by controls manufacturer. 

H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

I. Additional Requirements: As specified in individual product specification sections. 

3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS 

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use, 
with data arranged in the same sequence as, and identified by, the specification sections. 

B. 	Where systems involve more than one specification section, provide separate tabbed divider for 
each system. 

C. 	Binders: Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic 
covers; 3 inch maximum ring size. When multiple binders are used, correlate data into related 
consistent groupings. 

D. 	Cover: Identify each binder with typed or printed title OPERATION AND MAINTENANCE 
INSTRUCTIONS; identify title of Project; identify subject matter of contents. 

E. 	Project Directory: Title and address of Project; names, addresses, and telephone numbers of 
Architect, Consultants, Contractor and subcontractors, with names of responsible parties. 

F. 	Tables of Contents: List every item separated by a divider, using the same identification as on 
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in 
each volume, with the current volume clearly identified. 

G. 	Dividers: Provide tabbed dividers for each separate product and system; identify the contents 
on the divider tab; immediately following the divider tab include a description of product and 
major component parts of equipment. 

H. 	Text: Manufacturer's printed data, or typewritten data on 24 pound paper. 

I. 	Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to 
size of text pages. 

J. 	Arrangement of Contents: Organize each volume in parts as follows: 
1. 	Project Directory. 
2. 	Table of Contents, of all volumes, and of this volume. 
3. 	Operation and Maintenance Data: Arranged by system, then by product category. 

a. Source data. 
b. Product data, shop drawings, and other submittals. 
c. Operation and maintenance data. 
d. Field quality control data. 
e. Photocopies of warranties and bonds. 

4. 	Design Data: To allow for addition of design data furnished by Architect or others, provide 
a tab labeled "Design Data" and provide a binder large enough to allow for insertion of at 
least 20 pages of typed text. 

K. 	One (1) electronic copy of the Operation and Maintenance Manuals shall be placed on a CD, 
Thumb Drive, or other form of Mass Storage Device, for the Owners use. Files must be in a 
PDF format or format approved by the Owner. 
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3.06 WARRANTIES AND BONDS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, 
and manufacturers, within 10 days after completion of the applicable item of work. Except for 
items put into use with Owner's permission, leave date of beginning of time of warranty until 
Date of Substantial completion is determined. 

B. Verify that documents are in proper form, contain full information, and are notarized. 

C. Co-execute submittals when required. 

D. Retain warranties and bonds until time specified for submittal. 

E. Manual: Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable 
plastic covers. 

F. Cover: Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of 
Project; name, address and telephone number of Contractor and equipment supplier; and 
name of responsible company principal. 

G. Table of Contents: Neatly typed, in the sequence of the Table of Contents of the Project 
Manual, with each item identified with the number and title of the specification section in which 
specified, and the name of product or work item. 

H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing. 
Provide full information, using separate typed sheets as necessary. List Subcontractor, 

supplier, and manufacturer, with name, address, and telephone number of responsible 
principal. 

END OF SECTION 
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SECTION 01 79 00 
DEMONSTRATION AND TRAINING 

PART 1 GENERAL 

1.01 SUMMARY 

A. 	Training of Owner personnel in care, cleaning, maintenance, and repair is required for: 
1. Finishes, including flooring, wall finishes, ceiling finishes. 
2. Items specified in individual product Sections. 

1.02 RELATED REQUIREMENTS 

A. Section 01 78 00 - Closeout Submittals: Operation and maintenance manuals. 

B. Other Specification Sections: Additional requirements for demonstration and training. 

1.03 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements , for submittal procedures. 

B. 	Draft Training Plans: Owner will designate personnel to be trained; tailor training to needs and 
skill-level of attendees. 
1. Submit not less than four weeks prior to start of training. 
2. Revise and resubmit until acceptable. 
3. Provide an overall schedule showing all training sessions. 
4. Include at least the following for each training session: 

a. Identification, date, time, and duration. 
b. Description of products and/or systems to be covered. 
c. Name of firm and person conducting training; include qualifications. 
d. Intended audience, such as job description. 
e. Objectives of training and suggested methods of ensuring adequate training. 
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc. 
g. Media to be used, such a slides, hand-outs, etc. 
h. Training equipment required, such as projector, projection screen, etc., to be 

provided by Contractor. 

C. 	Training Manuals: Provide training manual for each attendee; allow for minimum of two 
attendees per training session. 
1. Include applicable portion of O&M manuals. 
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not 

included in O&M manuals. 
3. Provide one extra copy of each training manual to be included with operation and 

maintenance data. 

D. Training Reports: 
1. Identification of each training session, date, time, and duration. 
2. Sign-in sheet showing names and job titles of attendees. 

E. 	Video Recordings: Submit digital video recording of each demonstration and training session 
for Owner's subsequent use. 
1. Format: DVD Disc. 
2. Label each disc and container with session identification and date. 

1.04 QUALITY ASSURANCE 

A. 	Instructor Qualifications: Familiar with design, operation, maintenance and troubleshooting of 
the relevant products and systems. 
1. Provide as instructors the most qualified trainer of those contractors and/or installers who 

actually supplied and installed the systems and equipment. 
2. Where a single person is not familiar with all aspects, provide specialists with necessary 

qualifications. 
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PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 TRAINING -GENERAL 

A. 	Conduct training on-site unless otherwise indicated. 

B. 	Owner will provide classroom and seating at no cost to Contractor. 

C. 	Provide training in minimum two hour segments. 

D. 	Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule 
training sessions as required by Owner; once schedule has been approved by Owner failure to 
conduct sessions according to schedule will be cause for Owner to charge Contractor for 
personnel "show-up" time. 

E. 	Review of Facility Policy on Operation and Maintenance Data: During training discuss: 
1. The location of the O&M manuals and procedures for use and preservation; backup 

copies. 
2. Typical contents and organization of all manuals, including explanatory information, 

system narratives, and product specific information. 
3. Typical uses of the O&M manuals. 

F. 	Product- and System-Specific Training: 
1. Review the applicable O&M manuals. 
2. For systems, provide an overview of system operation, design parameters and 

constraints, and operational strategies. 
3. Review instructions for proper operation in all modes, including start-up, shut-down, 

seasonal changeover and emergency procedures, and for maintenance, including 
preventative maintenance. 

4. Provide hands-on training on all operational modes possible and preventive maintenance. 
5. Emphasize safe and proper operating requirements; discuss relevant health and safety 

issues and emergency procedures. 
6. Discuss common troubleshooting problems and solutions. 
7. Discuss any peculiarities of equipment installation or operation. 
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding 

coverage. 
9. Review recommended tools and spare parts inventory suggestions of manufacturers. 
10. Review spare parts and tools required to be furnished by Contractor. 
11. Review spare parts suppliers and sources and procurement procedures. 

G. 	Be prepared to answer questions raised by training attendees; if unable to answer during 
training session, provide written response within three days. 

END OF SECTION 
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SECTION 02 41 00 
DEMOLITION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Selective demolition of built site elements. 

B. Selective demolition of building elements for alteration purposes. 

C. Abandonment and removal of existing utilities and utility structures. 

D. Salvage of designated building elements. 

E. Protection of designated vegetation. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 00 - Summary of Work: Limitations on Contractor's use of site and premises. 

B. Section 01 50 00 - Temporary Facilities and Controls: Site fences, security, protective barriers, 
and waste removal. 

C. Section 01 57 13 - Temporary Erosion and Sediment Control. 

D. Section 01 60 00 - Product Requirements: Handling and storage of items removed for salvage 
and relocation. 

E. Section 01 70 00 - Execution and Closeout Requirements: Project conditions; protection of 
bench marks, survey control points, and existing construction to remain; reinstallation of 
removed products; temporary bracing and shoring. 

F. Section 31 10 00 - Site Clearing: Vegetation and existing debris removal. 

G. Section 31 22 00 - Grading: Fill material for filling holes, pits, and excavations generated as a 
result of removal operations. 

H. Section 31 23 23 - Fill: Fill material for filling holes, pits, and excavations generated as a result 
of removal operations. 

I. Section 31 23 23 - Fill: Filling holes, pits, and excavations generated as a result of removal 
operations. 

1.03 REFERENCE STANDARDS 

A. 	NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations 
2019. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Site Plan: Showing: 
1. Vegetation to be protected. 
2. Areas for temporary construction and field offices. 

C. 	Project Record Documents: Accurately record actual locations of capped and active utilities 
and subsurface construction. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Fill Material: As specified in Section 31 23 23 - Fill. 
1. 	Recyclable Fill: Concrete and masonry products from on site demolition: 

a. Remove reinforcing and separate to salvaged metals. 
b. Remove brick and clay masonry. 
c. Crush concrete and masonry waste to less than 3 inch in each direction. 
d. Material subject to the approval by representative of the testing agency. 
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B. 	Aggregates: As specified in Section 32 1123 Aggregate Base and Surfacing 
1. 	Recyclable Aggregate: Concrete and masonry products from on site demolition: 

a. Remove reinforcing and separate to salvaged metals. 
b. Remove brick and clay masonry. 
c. Crush concrete and masonry waste to less than 1 1/2 inch in each direction. 
d. Crush concrete and masonry waste with at least four (4) parts of specified aggregate 

for each part of concrete waste. 
e. Material subject to the approval by representative of the testing agency. 

2. 	Use of Reclaimed Base: 
a. Contractor may use a blend of new material in combination with reclaimed aggregate 

material. 
b. Material subject to the approval by representative of the testing agency. 

PART 3 EXECUTION 

3.01 SCOPE 

A. Remove paving and curbs as required to accomplish new work. 

B. Remove all other paving and curbs within site boundaries. 

C. Within area of new construction, remove foundation walls and footing in their entirety. 

D. Outside area of new construction, remove foundation walls and footings to a minimum of 2 feet 
below finished grade. 

E. Remove concrete slabs on grade within site boundaries. 

F. Remove manholes and manhole covers, curb inlets and catch basins. 

G. Remove other items indicated, for salvage, relocation, and recycling . 

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS 

A. 	Comply with applicable codes and regulations for demolition operations and safety of adjacent 
structures and the public. 
1. Obtain required permits. 
2. Comply with applicable requirements of NFPA 241. 
3. Use of explosives is not permitted. 
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be 

removed; do not allow worker or public access within range of potential collapse of 
unstable structures. 

5. Provide, erect, and maintain temporary barriers and security devices. 
6. Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public. 
7. Conduct operations to minimize effects on and interference with adjacent structures and 

occupants. 
8. Do not close or obstruct roadways or sidewalks without permit. 
9. Conduct operations to minimize obstruction of public and private entrances and exits; do 

not obstruct required exits at any time; protect persons using entrances and exits from 
removal operations. 

10. Obtain written permission from owners of adjacent properties when demolition equipment 
will traverse, infringe upon or limit access to their property. 

B. 	Do not begin removal until receipt of notification to proceed from Owner. 

C. 	Do not begin removal until built elements to be salvaged or relocated have been removed. 

D. 	Protect existing structures and other elements that are not to be removed. 
1. Provide bracing and shoring. 
2. Prevent movement or settlement of adjacent structures. 
3. Stop work immediately if adjacent structures appear to be in danger. 
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E. Dust Control: Execute work by methods to minimize raising dust from construction operations. 
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over 

adjacent property. 

F. Minimize production of dust due to demolition operations; do not use water if that will result in 
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution. 

G. If hazardous materials are discovered during removal operations, stop work and notify Architect 
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, 
and mercury. 

H. Perform demolition in a manner that maximizes salvage and recycling of materials. 
1. Comply with requirements of Section 01 74 19 - Waste Management. 
2. Dismantle existing construction and separate materials. 
3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection 

point or point of reuse. 

3.03 EXISTING UTILITIES 

A. Coordinate work with utility companies; notify before starting work and comply with their 
requirements; obtain required permits. 

B. Protect existing utilities to remain from damage. 

C. Do not disrupt public utilities without permit from authority having jurisdiction. 

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 
days prior written notification to Owner. 

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at 
least 3 days prior written notification to Owner. 

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of 
utility type; protect from damage due to subsequent construction, using substantial barricades if 
necessary. 

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of 
disconnected and abandoned utilities. 

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition 
zone; identify and mark utilities to be subsequently reconnected, in same manner as other 
utilities to remain. 

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS 

A. 	Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only. 
1. Verify that construction and utility arrangements are as indicated. 
2. Report discrepancies to Architect before disturbing existing installation. 
3. Beginning of demolition work constitutes acceptance of existing conditions that would be 

apparent upon examination prior to starting demolition. 

B. 	Separate areas in which demolition is being conducted from other areas that are still occupied. 
1. 	Provide, erect, and maintain temporary dustproof partitions of construction specified in 

Section 01 50 00 in locations indicated on drawings. 

C. 	Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage. 

D. 	Remove existing work as indicated and as required to accomplish new work. 
1. 	Remove items indicated on drawings. 

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, 
Telecommunications, and [ 	]):  Remove existing systems and equipment as indicated. 
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1. Maintain existing active systems that are to remain in operation; maintain access to 
equipment and operational components. 

2. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service. 

3. Verify that abandoned services serve only abandoned facilities before removal. 
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above 

accessible ceilings; remove back to source of supply where possible, otherwise cap stub 
and tag with identification. 

F. 	Protect existing work to remain. 
1. Prevent movement of structure; provide shoring and bracing if necessary. 
2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 
3. Repair adjacent construction and finishes damaged during removal work. 
4. Patch as specified for patching new work. 

3.05 SALVAGE BY CONTRACTOR 

A. 	Contractor shall remove and deliver items shown on the drawings to be salvaged for 
reuse/reinstallation or delivery to the owner. 
1. 	Obtain sign receipt when salvaged items have been delivered to the owner. 

3.06 PROTECTION OF EXISTING TO REMAIN 

A. Protect designated items to remain as indicated on the drawings. 

B. Protect vegetation including trees and shrubbery as indicated on the drawings. 

C. Perform cutting to accomplish removals neatly. 

3.07 DAMAGED WORK 

A. Restoration: If work to remain is damaged or destroyed due to subsequent 
construction/demolition operations, compensate or replace at no cost to Owner. 

B. Vegetation Restoration: If vegetation outside removal limits or within specified protective 
fences is damaged or destroyed due to subsequent construction/demolition operations, 
compensate or replace at no cost to Owner. 
1. Trees and vegetation will be considered dead when main leader has died back or when 25 

percent or more of crown has died . 
2. If a tree is deemed damaged or dead by the owner's representative, $500 per caliper inch 

of tree will be assessed. 

3.08 DEBRIS AND WASTE REMOVAL 

A. Remove debris, junk, and trash from site. 

B. Recycling, Salvage, and Reuse: 
1. 	Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as 

economically feasible. 
2. 	Recyclable Fill: Concrete and masonry products from on site demolition: 

a. As specified in Section 31 2323 Fill 
b. Remove reinforcing and separate to salvaged metals. 
c. Remove brick and clay masonry. 
d. Crush concrete and masonry waste to less than 3 inch in each direction. 
e. Material subject to the approval by representative of the testing agency. 

3. 	Recyclable Aggregate: Concrete and masonry products from on site demolition: 
a. As specified in Section 32 1123 Aggregate Base and Surfacing 
b. Remove reinforcing and separate to salvaged metals. 
c. Remove brick and clay masonry. 
d. Crush concrete and masonry waste to less than 1 1/2 inch in each direction. 
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e. 	Material subject to the approval by representative of the testing agency. 
4. 	Use of Reclaimed Asphalt Base: 

a. As specified in Section 32 1123 Aggregate Base and Surfacing 
b. Material subject to the approval by representative of the testing agency. 

5. Reclaimed Pavement: 
a. 	As specified in Section 32 1216 Asphalt Paving 

C. Leave site in clean condition, ready for subsequent work. 

D. Clean up spillage and wind-blown debris from public and private lands. 

END OF SECTION 
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SECTION 03 15 21 
UNDER SLAB VAPOR/TERMITE/GAS BARRIER 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Water Vapor and Radon Gas barrier sheet. 

1.02 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete: Vapor barrier placement under concrete slab-on-
grade. 

B. Section 01 30 00 - Administrative Requirements 

C. Section 03 35 11 - Concrete Floor Finishes: Densifiers, hardeners, applied coatings, and 
polishing. 

D. Section 31 23 23 - Fill and Backfill: Aggregate base 

1.03 REFERENCE STANDARDS 

A. ACI 302.1R - Guide to Concrete Floor and Slab Construction 2015. 

B. ACI 302.2R - Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials 
2006. 

C. ASTM E1643 -Standard Practice for Selection, Design, Installation and Inspection of Water 
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs 2018a. 

D. ASTM E1745 -Standard Specification for Plastic Water Vapor Retarders Used in Contact with 
Soil or Granular Fill under Concrete Slabs 2017. 

E. ACI 302.1R - Guide to Concrete Floor and Slab Construction. 

F. ACI 302.2R - Guide for Concrete Slabs that receive moisture sensitive flooring materials. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Submit manufacturers' data on manufactured products showing compliance 
with specified requirements. 

C. Test Reports: Submit manufacturer's summary of independent laboratory and field testing for 
effectiveness in subterranean termite exclusion. 

D. Manufacturer's Installation Instructions. 

E. Installer Qualifications: Company specializing in performing work of the type specified and with 
minimum five years ofdocumented experience . 

F. Summary of test results per paragraph 9.3 of ASTM E1745 

G. Manufacturer's samples and literature. 

H. Manufacturers installation instructions for placement, seaming, penetration prevention and 
repair, and perimeter seal per ASTM E1643. 

I. Provide third party documentation that all testing was performed on a single production roll per 
ASTM E1745 Section 8.1. 

J. Warranty: Submit warranty and ensure that forms have been completed in Owner's name. 

1.05 QUALITY ASSURANCE 

A. 	Installer Qualifications: Company specializing in performing this type of work and: 
1. Having minimum of five (5) years documented experience. 
2. Pre-pour inspection shall be completed by a representative of the manufactured material 

prior to placing of concrete. If time does not allow, representative from Architects office 
shall be on site to inspect prior to placing concrete. 
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1.06 WARRANTY 

A. 	See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

PART 2 PRODUCTS 

2.01 UNDER-SLAB VAPOR BARRIER 

A. Vapor Barrier: 
1. 	Manufacturers: 

a. Basis of Design: 
1) 	Stego Wrap Vapor Barrier (15 mil); Stego Industries, LLC; 

www.stegoindustries.com. 
b. Approved Manufacturer's 

1) Viper ll Under Slab Vapor Barrier (15 mil); ISI Building Products; www.isibp.com  
2) Moistop Ultra Under Slab Vapor Barrier (15 mil); Henry; www.henry.com  
3) Yellow Guard Under Slab Vapor Barrier (15 mil); Husky Yellow Guard; 

www.yellowguard.com  
4) Substitutions: Not permitted . 

2. 	Vapor barrier and installation accessories for installation under concrete slabs, per ASTM 
E1745; The use of single ply polyethylene is strictly prohibited. 

3. 	Materials: 
a. Installation: Comply with ASTM E1643. 
b. Maintain permeance of less than 0.01 Perms as tested in accordance with mandatory 

conditioning test per ASTM E1745, Section 7.1 (7.1.1 - 7.1.5) 
c. Strength: Meeting or exceeding strength per ASTM E1745, Class A 
d. Minimum Thickness: 15 Mils 
e. Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive, 

mastic, prefabricated boots, etc., for sealing seams and penetrations. 
4. 	Vapor Barrier Accessories: 

a. 	Seams: Stego Tape 
b. 	Sealing Penetrations of Vapor Barrier: Stego Mastic & Stego Tape 
c. 	Perimeter Edge seal: 

1) Stego Crete Claw 
2) Stego Term Bar 
3) Stego Tack Tape, double sided tack tape 

d. 	Penetration Prevention: Beast Foot by Stego Industries, LLC. 
e. 	Vapor Barrier Safe Screed System; Beast Screed by Stego Industries, LLC. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that soil surfaces are unfrozen. 

B. Verify final grading is complete. 

C. Ensure that subsoil/ subbase is approved by Architect or Geo-technical Engineer before 
beginning installation. 

3.02 INSTALLATION - BARRIER SHEET 

A. Comply with ASTM E1643. 

B. Lap joints 6 inches, minimum. Seal joints, seams, penetrations, and edges at adjacent 
materials with manufacturer's recommended products and follow manufacturer's written 
instructions. 

C. Install barrier in accordance with ASTM E1643. 
1. 	Unroll vapor barrier with the longest dimension parallel with the direction of the concrete 

placement and face laps away from the expected direction of the placement of concrete 
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whenever possible. 
2. 	Extend barrier to the perimeter of the slab and turn up. Terminate barrier at the top of the 

slab, otherwise; 
a. at a point acceptable to the structural engineer, 
b. where obstructed by impediments such as dowels, waterstops, or any other site 

condition requiring early termination of the vapor barrier. 
3. 	At a point of termination, seal vapor barrier to the foundation wall, grade beam, or slab 

itself. 
a. Seal vapor barrier to the entire slab perimeter using Crete Claw material per 

manufacturer's instructions. 
b. Seal vapor barrier to the entire perimeter wall or footing / grade beam with double 

sided Tack Tape, or both Term Bar and Tack Tape per manufacturer's instructions. 
c. Ensure the concrete is clean and dry prior to adhering tape. 

4. 	Apply seam tap / Crete Claw to clean and dry vapor barrier. 
5. 	Seal all penetrations (including pipes) per manufacturer's instructions. 
6. 	For interior forming applications, avoid the use of non-permanent stakes driven through 

the vapor barrier. Use blunt end and or threaded nail stakes (screed pad post) and insert 
into Beast Foot. Ensure Beast Foot's peel-and-stick adhesive base is fully adhered to the 
vapor barrier. 

7. 	If non-permanent stakes must be driven through the vapor barrier, repair as 
recommended by vapor barrier manufacturer. 

8. 	Use reinforcing bar supports with base section that eliminate or minimize the potential of 
puncture of the vapor barrier. 

9. 	Repair damaged areas with vapor barrier material of same or better permeance, puncture, 
and tensile strength. 

10. 	For vapor barrier-safe concrete screeding applications, install Beast Screed (vapor barrier- 
safe screed system) per manufacturer's instructions prior to placing concrete. 

11. 	Pre-pour inspection shall be completed by a representative of the manufactured material 
prior to placing of concrete. If time does not allow, representative from Architects office 
shall be on site to inspect and sign-off on installation prior to placing concrete. 

3.03 PROTECTION 

A. Protect sheet materials from damage after completed installation. 

B. Repair damage to installed sheet materials with manufacturer's recommended products and 
according to the manufacturer's written instructions. 

END OF SECTION 
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Concrete formwork. 

B. Floors and slabs on grade. 

C. Concrete shear walls and foundation walls . 

D. Concrete paving: Sidewalks, integral curb and approaches 

E. Concrete reinforcement. 

F. Joint devices associated with concrete work. 

G. Miscellaneous concrete elements, including equipment pads . 

H. Concrete Finishing 

I. Concrete curing. 

1.02 RELATED REQUIREMENTS 

A. Section 01 30 00 - Administrative Requirements 

B. Section 03 15 12 - Under Slab Vapor Barrier. 

C. Section 03 35 11 - Concrete Floor Finishes: Densifiers, hardeners, applied coatings, and 
polishing. 

D. Section 07 92 00 - Joint Sealants: Products and installation for sealants and joint fillers for saw 
cut joints and isolation joints in slabs. 

E. Section 05 50 00 - Metal Fabrications 

F. Section 07 92 00 - Joint Sealers : Sealants for saw cut joints and isolation joints in slabs. 

G. Section 31 2323 - Fill and Backfill: Aggregate base 

1.03 REFERENCE STANDARDS 

A. ACI 117 - Specifications for Tolerances for Concrete Construction and Materials 2010 
(Reapproved 2015). 

B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass 
Concrete 1991 (Reapproved 2009). 

C. ACI 301 - Specifications for Structural Concrete 2016. 

D. ACI 302.1R - Guide to Concrete Floor and Slab Construction 2015. 

E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000 
(Reapproved 2009). 

F. ACI 305R - Guide to Hot Weather Concreting 2010. 

G. ACI 306R - Guide to Cold Weather Concreting 2016. 

H. ACI 308R - Guide to External Curing of Concrete 2016. 

I. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021). 

J. ACI 347R - Guide to Formwork for Concrete 2014, with Errata (2017). 

K. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement 2020. 

L. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete 2022. 
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M. ASTM C1602/C1602M -Standard Specification for Mixing Water Used in the Production of 
Hydraulic Cement Concrete 2012. 

N. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018. 

O. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 2021. 

P. ASTM C94/C94M -Standard Specification for Ready-Mixed Concrete 2021b. 

Q. ASTM C109/C109M -Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021. 

R. ASTM C143/C143M -Standard Test Method for Slump of Hydraulic-Cement Concrete 2020. 

S. ASTM C150/C150M -Standard Specification for Portland Cement 2021. 

T. ASTM C260/C260M -Standard Specification for Air-Entraining Admixtures for Concrete 2010a 
(Reapproved 2016). 

U. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete 2019. 

V. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019. 

W. ASTM C881/C881M -Standard Specification for Epoxy-Resin-Base Bonding Systems for 
Concrete 2020a. 

X. ASTM C1059/C1059M -Standard Specification for Latex Agents for Bonding Fresh to 
Hardened Concrete 2021. 

Y. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Nonshrink) 2020. 

Z. ASTM C1116/C1116M -Standard Specification for Fiber-Reinforced Concrete 2010a 
(Reapproved 2015). 

AA. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having 
Special Properties for Curing and Sealing Concrete 2019. 

BB. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 
and Structural Construction (Nonextruding and Resilient Bituminous Types) 2018. 

CC. ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor 
Levelness Numbers 2020. 

DD. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata. 

EE. NSF 372 - Drinking Water System Components - Lead Content 2022. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Product Data: Submit manufacturers' data on manufactured products showing compliance with 
specified requirements and installation instructions. 

C. 	Mix Design: Submit proposed concrete mix design. 
1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - 

Concrete Mixtures. 
2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 - 

Concrete Quality, Mixing and Placing. 
3. Indicate proposed mix design complies with fiber reinforcing manufacturer's written 

recommendations. 

D. 	Samples: Submit samples of underslab vapor retarder to be used. 
1. 	Submit manufacturer's data on manufactured products. 

E. 	Test Reports: Submit report for each test or series of tests specified. 
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F. Manufacturer's Installation Instructions: For concrete accessories, indicate installation 
procedures and interface required with adjacent construction. 

G. Project Record Documents: Accurately record actual locations of embedded utilities and 
components that will be concealed from view upon completion of concrete work. 

H. Contractor to submit 'Cold Weather Concrete Procedures; prior to start of cold weather. 

1.05 QUALITY ASSURANCE 

A. Perform work of this section in accordance with ACI 301 and ACI 318. 

B. Follow recommendations of ACI 305R when concreting during hot weather. 

C. Follow recommendations of ACI 306R when concreting during cold weather. 

D. Acquire cement from same source and aggregate form same source for the entire project. 

1.06 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Moisture Emission Reducing Curing and Sealing Compound: Provide warranty to cost of 
flooring delamination failures for 10 years. 

PART 2 PRODUCTS 

2.01 FORMWORK 

A. 	Formwork Design and Construction: Comply with guidelines of ACI 347R to provide formwork 
that will produce concrete complying with tolerances of ACI 117. 

B. 	Form Materials: Contractor's choice of standard products with sufficient strength to withstand 
hydrostatic head without distortion in excess of permitted tolerances. 
1. Form Facing for Exposed Finish Concrete: Contractor's choice of materials that will 

provide smooth, stain-free final appearance. 
2. Form Coating: Release agent that will not adversely affect concrete or interfere with 

application of coatings. 
3. Form Ties: Snap Tie type that will leave no metal within 1 inches of concrete surface.1 

C. Earth Forms 
1. Side forms of footings may be omitted and concrete placed directly against excavations 

only when requested by the contractor and accepted by the Architect. When omission of 
forms is accepted, provide additional concrete required beyond the minimum design 
profiles and dimensions of footings as detailed. 
a. 	Hand trim sides and bottom of earth forms. Remove loose soil prior to placing 

concrete. 
2. Side forms are not required at sides of trench footings or other footings where specifically 

indicated in the plans and details. 

2.02 REINFORCEMENT MATERIALS 

A. 	Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi). 
1. Type: Deformed billet-steel bars. 
2. Finish: Unfinished, unless otherwise indicated. 

B. 	Smooth Joint Dowel: AST A36. Plain steel bars, cut true to length with square ends. 

C. Steel Welded Wire Reinforcement (WWR): Galvanized, plain type, ASTM A1064/A1064M. 
1. Form: Flat Sheets . 
2. WWR Style: As indicated on drawings . 
3. Minimum yield strength: 65ksi. 

D. 	Reinforcement Accessories: 
1. 	Tie Wire: Annealed, minimum 16 gage, 0.0508 inch. 
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2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for adequate support of 
reinforcement during concrete placement. 

3. Provide galvanized or plastic coated steel components for placement within 1-1/2 inches 
of weathering surfaces. 

2.03 CONCRETE MATERIALS 

A. 	Cement: ASTM C150/C150M, Type I - Normal Portland type LH or GU. 
1. 	Acquire cement for entire project from same source. 

B. Supplementary Cementitious Materials: 
1. Fly Ash: ASTM C618, Type C or F may be used up to a maximum of 25% of the total 

cementitious materials content in all concrete mixes, unless otherwise noted. 
2. Ground Granulated Blast-Furnace Slag: ASTM C989, Grade 100 or 120 maybe used up 

to a maximum of 35% of the total cementitious material content in all concrete mixes, 
unless otherwise noted. 

3. SIlica Fume, Microsilica: ASTM C1240 
4. The exact percentages shall be used on a successful test placement on the project site 

C. 	Fine and Coarse Aggregates: ASTM C33/C33M. 
1. Acquire all aggregates for entire project from same source to maintain uniformity of color 

size and shape. 
2. ASTM C33, Class 3S, normal weight aggregates, uniformly graded, non-exceeding 1 inch 

nominal size. 
3. Aggregates 

a. 	Course aggregrate 
1) Fill in stair pans: Gradation #8. 
2) All other classes: Gradation #57 

D. 	Water: ASTM C1602/C1602M; clean, potable, and not detrimental to concrete. 

E. Structural Fiber Reinforcement: ASTM C1116/C1116M. 
1. 	Acceptable Fibrous Reinforcement Materials: Polypropylene fiber or antimicrobial fiber 

a. Polypropylene Fiber type: 100 percent collated fibrillated polypropylene fibers with an 
average length of 3/4 inch, a minimum specific gravity of 0.9, and a minimum tensile 
strength of 80 ksi. Polypropylene fibers shall be added to the concrete mix at a rate 
of 1-1/2 pounds per cubic yard. 

b. Antimicrobial Fibers: 100 percent virgin homopolymer polypropylene fibers 
containing no reprocessed olefin materials. Fibers shall be added to the concrete at 
a rate of 1-1/2 pounds per cubic yard. 

2. 	Fiber reinforcement requires Architect's approval for sealed concrete finish locations, for 
horizontal slab on grade, and toppings over structural elevated slabs only. Not be be used 
for structural, elevated structural, or sloping slabs. 

3. Manufacturers: 
a. Euclid Chemical Company : www.euclidchemical.com/#sle.  
b. Fibermesh : www.fibermesh.com/#sle.  
c. Forta Corporation : www.forta-ferro.com/#sle.  
d. GCP Applied Technologies : www.gcpat.com/#sle.  
e. Substitutions: See Section 01 60 00 - Product Requirements. 

2.04 ADMIXTURES 

A. Use of admixtures, except air entraining admixture, water reducing admixture and shrinkage 
reducing admixture are not permitted unless approved by Architect in writing. 

B. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight 
of cement. 

C. Air Entrainment Admixture: ASTM C260/C260M. 
1. 	Application: Exterior exposed concrete and foundations exposed to freeze - thaw 
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2. Manufacturers: 
a. Air-mix or Perma-Air Euclid Chemical Company. 
b. Sealtight AEA W.R. Meadows Inc.. 
c. Axim Italcementi Group 
d. Promix, www.promixadmix.com  
e. Substitutions: See Section 01 60 00 - Product Requirements. 

D. 	High Range Water Reducing Admixture: (Superplasticizer) ASTM C494/C494M Type F or G 

E. 	Water Reducing Admixture: ASTM C494/C494M Type A. 
1. 	Manufacturers: 

a. Catexol 900N; Axim Italcementi Group. 
b. Building Systems, Polyheed 1020; BASF Construction Chemicals . 
c. ADVA 190; Grace Construction Products, W.R. Grace & Co. 
d. Sidaplast 500; Sika Corporation; 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

F. 	Shrinking Reducing Admixture: 
1. Admixture not permitted if Moisture Vapor Reduction Admixture is used 
2. Use in gymnasium slab on grade 
3. Application rate should be between 0.5 and 2.0 gallons per cubic yard. The mix design 

should provide a slab that requires no joints in gymnasium. 
4. Acceptable Manufacturers: 

a. Eclipse Floor: Grace Construction Products 
b. Peramin SRA110 and SRA220: Perstorp Polyois Inc.; Toledo, Ohio 
c. Tetraguard AS20 by Master Builders/Nihon Cement Company 
d. Axim Italcementi Group 
e. Promix, www.promixadmix.com  
f. Substitutions: See Section 01 6000 Product Requirements. 

2.05 ACCESSORIES 

A. 	Non-Shrink Cementitious Grout: Premixed compound consisting of non-metallic aggregate, 
cement, water reducing and plasticizing agents. 
1. Grout: Comply with ASTM C1107/C1107M. 
2. Minimum Compressive Strength at 48 Hours, ASTM C109/C109M: 2,000 pounds per 

square inch. 
3. Minimum Compressive Strength at 28 Days, ASTM C109/C109M: 7,000 pounds per 

square inch. 
4. Flowable Products: 

a. BASF Construction Chemicals 
b. Dayton Superior Corporation : www.daytonsuperior.com/#sle.  
c. Euclid Chemical Company ; NS GROUT : www.euclidchemical.com/#sle.  
d. Kaufman Products Inc; SureGrout: www.kaufmanproducts.net/#sle.  
e. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Truncated ADA Paving Units 
1. Size: 11 3/4 x 11 3/4 x 2 inches 
2. Color: as selected by the Architect 
3. Standard: ASTM C935 with 800 psi compressive strength, maximum water absorption of 

5% 
4. Manufacturer: 

a. Hanover Architectural Products, Hanover PA 
1) 	Product: Hanover Detectable Warning Pavers 

b. Acceptable Manufacturers: 
1) 	Tile Tech Pavers 
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2) Stepstone Inc. 
3) Substitutions: See Section 01 6000 - Product Requirements . 

2.06 BONDING AND JOINTING PRODUCTS 

A. 	Latex Bonding Agent: Non-redispersable acrylic latex, complying with ASTM C1059/C1059M, 
Type II. 

B. Epoxy Bonding System: 
1. 	Complying with ASTM C881/C881M and of Type required for specific application. 

C. Waterstops: Bentonite and butyl rubber, complying with NSF 61 and NSF 372. 
1. Configuration: As indicated on drawings. 
2. Size: As indicated on drawings. 
3. Manufacturers: 

a. Swellstop: Greenstreak Inc. 
b. Hydro-flex; BoMetals Inc. 
c. Substitutions: See Section 01 60 00 - Product Requirements. 

D. 	Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable top 
section that will form 1/2 inch deep sealant pocket after removal. 
1. Material: ASTM D1751, cellulose fiber. 
2. Manufacturers: 

a. W. R. Meadows, Inc; Fiber Expansion Joint Filler with Snap-Cap: 
www.wrmeadows.com/#sle.  

b. Substitutions: See Section 01 60 00 - Product Requirements. 

E. 	Slab Construction Joint Devices: Combination keyed joint form and screed, galvanized steel, 
with rectangular or round knockout holes for conduit or rebar to pass through joint form at 6 
inches on center; ribbed steel stakes for setting. 
1. Provide removable plastic cap strip that forms wedge-shaped joint for sealant installation. 
2. Height: To suit slab thickness. 
3. Manufacturers: 

a. Pro-Key System; BoMetals Inc. 
b. No 95 Heavy Duty Tongue and Groove Joint; Heckman Products . 
c. Substitutions: See Section 01 60 00 - Product Requirements. 

2.07 CURING MATERIALS 

A. Curing and Sealing Compound, Moisture Emission Reducing, Membrane-Forming: Liquid, 
membrane-forming, clear sealer, for application to newly-placed concrete; capable of providing 
adequate bond for flooring adhesives, initially and over the long term; with sufficient moisture 
vapor impermeability to prevent deterioration of flooring adhesives due to moisture emission. 
1. Comply with ASTM C309 and ASTM C1315 Type I Class b. 
2. VOC Content: Less than 350 g/L. 
3. Solids Content: 25 percent, minimum. 
4. Application: Use at slabs to recieve subsequent appplied finishes. 
5. Manufacturers: 

a. Floor Seal Technology, Inc; VaporSeal 309 System: www.floorseal.com/#sle.  
b. BASF Construction Chemicals 
c. Sinak Corporation; VC5: www.sinak.com/#sle.  
d. Euclid Chemical Company 
e. W.R. Meadows 
f. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Curing and Sealing Compound, Low Gloss: Liquid, membrane-forming, clear, non-yellowing 
acrylic; complying with ASTM C1315 Type 1 Class A. 
1. 	Application: Use at floors not scheduled to recieve a finish. 
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C. 	Curing Compound: ASTM C 309, Type 1 , Class A . 
1. Application: Use at exterior walks, pavement. curbs, approaches etc. 
2. Clear waterborne membrane-forming curing compound. 

a. Day Chem Rez Cure: Dayton Superior Corporation 
b. Diamond Clear Vox: Euclid Chemical Co. 
c. Safe-Cure Clear; Chem Masters 
d. Substitutions: See Section 01 6000 - Product Requirements . 

D. 	Water: Potable, not detrimental to concrete. 

2.08 CONCRETE MIX DESIGN 

A. 	Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations. 

B. 	Concrete Strength: Establish required average strength for each type of concrete on the basis 
of field experience or trial mixtures, as specified in ACI 301. 
1. 	For trial mixtures method, employ independent testing agency acceptable to Architect for 

preparing and reporting proposed mix designs. 

C. Proportioning and Design of Mixes 
1. Prepare design mixes for each type and strength of concrete by either laboratory trail 

batch of field experience methods as specified in AC1 301 using material to be employed 
on the project for each class of concrete. 

2. Submit written reports of the Architect of each proposed mix for each class of concrete at 
least 15 days prior to start of work. Do not begin concrete production until proposed mix 
designs have been reviewed by Architect. 

D. 	Design mixes to provide normal weight concrete with the following properties as indicated on 
the drawings and schedules. 

CONCRETE SCHEDULE 
ITEM OR STRUCTURE 

FINISH COMPRESSIVE STRENGTH AND 
OTHER REQUIREMENTS 

Suspended slabs and concrete not 
otherwise indicated 

RfFm-Fn 
SmFm-Fn, if 
exposed 

3,500 P.S.I. at 28 days 
Normal Weight Concrete: 
Maximum W/C Ratio = 0.45 

Trench footings, footings, and 
interior foundations and retaining 
walls 

RfFm-Fn 
SmFm-Fn, if 
exposed 

3,500 P.S.I. at 28 days 
Maximum W/C Ratio = 0.50 

Foundation and retaining walls 
exposed to exterior 

RfFm-Fn 
SmFm-Fn, if 
exposed, 
Unless 
otherwise 
noted A6-Fn, 
where noted. 

4,500 P.S.I. at 28 days 
4.5% - 7.5% air entrainment 
Maximum W/C Ratio = 0.45 Mid-
Range Water Reducer Required 

Interior formed concrete exposed to 
view 

SmFm-Fn 4,000 P.S.I. at 28 days 
Maximum W/C Ratio = 0.55 

Interior floor slabs scheduled to 
receive mud-set mosaic and quarry 
tile 

Flt-Fn 4,000 P.S.I. at 28 days 
Maximum W/C Ratio = 0.45 Mid- 
Range Water Reducer Required 

Exposed interior floor slabs and 
interior slabs scheduled to receive 
carpet 

Tr-Fn1 4,000 P.S.I. at 28 days 
Maximum W/C Ratio = 0.45 Mid- 
Range Water Reducer Required 

Interior floor slabs scheduled to Tr-Fn2 4,000 P.S.I. at 28 days 
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CONCRETE SCHEDULE 
ITEM OR STRUCTURE 

FINISH COMPRESSIVE STRENGTH AND 
OTHER REQUIREMENTS 

receive thin-set flooring, resilient 
flooring and other flooring types, 
unless otherwise noted 

Maximum W/C Ratio = 0.45 Mid- 
Range Water Reducer Required 

Interior floor slabs scheduled to 
receive a polished surface, and 
where indicated 

Tr-Fn3 4,000 P.S.I. at 28 days 
Maximum W/C Ratio = 0.45 Mid- 
Range Water Reducer Required 

Interior floor slabs scheduled to 
receive wood flooring, and where 
indicated 

Tr-Fn4 4,000 P.S.I. at 28 days 
Maximum W/C Ratio = 0.45 Mid- 
Range Water Reducer Required 

Exterior walks, stoops, steps, 
aprons, and curbs; exterior formed 
concrete exposed to view; exterior 
concrete not otherwise indicated 

NsBrm-Fn 
Grt-Cl-Fn 

4,500 P.S.I. at 28 days 
4.5% - 7.5% entrainment 
Maximum W/C Ratio = 0.45 

Metal stair pan fill, toppings over 
precast deck 

--- 3,500 P.S.I. at 28 days 
#8 Aggregate (maximum) 

Flowable fill - Type I Utility Trench 
Backfill 

--- 50-100 PSI at 28 days 
Unconfined compression strength 
per ASTM D4832 

Flowable fill - Type II (option) 
Under Foundations 

--- 85 PSI at 28 days 
Unconfined compression strength 
per ASTM D4832 

Lean concrete fill at soft soils or 
over excavations (option) 

--- 1,500 P.S.I. at 28 days 

E. 	Adjustment to Concrete Mixes: Mix design adjustments may be requested by the contractor 
when characteristics of material, job conditions, weather, test results of other circumstances 
warrant, as accepted by the Architect. Laboratory test data for revised mix design and strength 
results must be submitted to the Architect before using in the work. 

F. Admixtures: 
1. 	Use of admixtures: Admixtures, except air entraining mixture, are not allowed except with 

permission of Architect. 
2. 	Use air-entraining admixture in exterior exposed concrete unless otherwise indicated. 

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at 
point of placement having total air content with a tolerance of plus 1 - 1/2 percent with the 
following limits: 
a. 	Concrete structures and slabs exposed to freezing and thawing, deicer chemicals, or 

hydraulic pressure (all above grade): 
1) 6.0 percent(severe exposure) 3/4 inch max. aggregate 
2) Other concrete (not exposed to freezing, thawing, or hydraulic pressure or to 

receive a surface hardener): 2 percent to 4 percent air 
3. 	NO calcium chloride will be permitted. 

G. 	Water-Cement Ratios: Provide concrete for the following with maximum water-cement (W/C) 
ratios as follows: 
1. Subjected to deicers/watertight and freezing and thawing: W/C 0.45 
2. Subjected to Brackish water, salt spray, or deicers: W/C 0.40 
3. Slumps Limits: Proportion and design mixes to result in concrete slump at point of 

placement as follows: 
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a. Ramps, slabs and sloping surfaces: Not more than 4 inches. 
b. Reinforced foundation systems: Not less than 1 inch and not more than 4 inches. 
c. Other concrete: Not less than 1 inch and not more than 4 inches. 

H. 	Fiber Reinforcement: Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by 
manufacturer for specific project conditions. 

2.09 MIXING 

A. 	Transit Mixers: Comply with ASTM C94/C94M. 
1. When air temperature is between 85 degrees F and 90 degrees F, reduce mixing and 

delivery time from 1 1/2 hour to 75 minutes, and when air temperature is above 90 
degrees F, reduce mixing and delivery time to 60 minutes. 

2. Use set retarding admixtures during hot weather only when approved by 
Architect/Engineer. 

3. Additional Water: Adding water to the batch will be permitted only to replace water lost 
due to evaporation and only under the direct control of the concrete testing agency field 
representative. 

B. 	Adding Water: If concrete arrives on-site with slump less than suitable for placement, do not 
add water that exceeds the maximum water-cement ratio or exceeds the maximum permissible 
slump. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify lines, levels, and dimensions before proceeding with work of this section. 

B. Verify that anchors, seats, plates, reinforcing and other items to be cast into concrete are 
accurately placed, positioned securely and will not cause hardship in placing concrete. 

3.02 PREPARATION 

A. 	Formwork: Comply with requirements of ACI 301. Design and fabricate forms to support all 
applied loads until concrete is cured, and for easy removal without damage to concrete. 

B. 	Verify that forms are clean and free of rust before applying release agent. 

C. 	Coordinate placement of embedded items with erection of concrete formwork and placement of 
form accessories. 

D. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by 
cleaning and applying bonding agent in according to bonding agent manufacturer's instructions. 
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing 

applications, and where curing under humid conditions is required. 
2. Use latex bonding agent only for non-load-bearing applications. 

E. 	Interior Slabs on Grade: Install vapor retarder under interior slabs on grade. Lap joints 
minimum 6 inches. Seal joints, seams and penetrations watertight with manufacturer's 
recommended products and follow manufacturer's written instructions. Repair damaged vapor 
retarder before covering. 
1. Vapor Retarder Over Granular Fill: Install compactible granular fill before placing vapor 

retarder as indicated on drawings. Do not use sand. 
2. Place, protect, and repair sheet vapor retarder according to ASTM E 1643, ASTM F710, 

ACI 302.2R-06 and manufacturer's written instructions. 
3. Place vapor barrier sheeting with longest dimension parallel with direction of pour and 

face laps away from the expected direction of the placement whenever possible. 
4. Run Vapor Retarder up vertical planes to act as a bond break, if not possible terminate as 

follows: 
a. At a point acceptable to the Architect or Structural Engineer 
b. Where obstructed by impediments (such as dowels, waterstops, or any other site 

condition requiring early termination of the vapor barrier). 
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c. 	At the point of termination, seal vapor barrier to the foundation wall, grade beam or 
slab itself. 

5. When applying any adhesive based tape, ensure that the substrate (vapor barrier or 
concrete) is clean and dry. 

6. Avoid the use of non-permanent stakes driven through vapor retarder. If non-permanent 
stakes are driven through vapor retarder, repair as recommended by vapor retarder 
manufacturer. 

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS 

A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and 
accurately position, support, and secure in place to achieve not less than minimum concrete 
coverage required for protection. 

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both 
directions. Splice laps with tie wire. 

3.04 PLACING CONCRETE 

A. Place concrete in accordance with ACI 304R. 

B. Place concrete for floor slabs in accordance with ACI 302.1R. 

C. Cold Weather Placing: Protect concrete work from physical damage or reduced strength which 
could be caused by frost, freezing actions, or low temperatures, in compliance with ACI 306. 

D. Hot Weather Placing: When hot weather conditions exist that would seriously impair the quality 
and strength of concrete, place concrete in compliance with ACI 305. 

E. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint 
devices will not be disturbed during concrete placement. 

F. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below. 

3.05 SLAB JOINTING 

A. Locate joints as indicated on drawings. 

B. Anchor joint fillers and devices to prevent movement during concrete placement. 

C. Isolation Joints: Use preformed joint filler with removable top section for joint sealant, total 
height equal to thickness of slab, set flush with top of slab. 

D. Separate interior slabs on grade from vertical surfaces with underslab building vapor retarder or 
building paper. 

E. Place joint filler in floor slab pattern placement sequence. Set top to required elevations. 
Secure to resist movement by wet concrete. 

F. Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface. Conform to 
Section 07 9200 for finished joint sealer requirements. 

G. Install joint devices in accordance with manufacturer's instructions. 

H. Install construction joint devices in coordination with floor slab pattern placement sequence. 
Set top to required elevations. Secure to resist movement by wet concrete. 

I. Apply sealants in joint devices in accordance with Section 07 9200. 

J. Place concrete continuously between predetermined expansion, control, and construction 
joints. 

K. Do not interrupt successive placement; do not permit cold joints to occur. 

L. Place control joints in floor slabs in saw cut pattern indicated. 
1. Do not exceed 10 foot spacing for 4 inch slabs. 
2. Saw cuts are not permitted for the gymnasium slab. 
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M. 	Saw cut joints within 24 hours after placing. Use 3/16 inch thick blade, cut into 1/4 depth of 
slab thickness. 

3.06 SEPARATE FLOOR TOPPINGS 

A. Prior to placing floor topping, roughen substrate concrete surface and remove deleterious 
material. Broom and vacuum clean. 

B. Place required dividers, edge strips, reinforcing, and other items to be cast in. 

C. Apply bonding agent to substrate in accordance with manufacturer's instructions. 

3.07 ADA PAVING UNITS 

A. Set paver units in full mortar bed of minimum 3/4 inch thickness, to support pavers over full 
bearing surface. 

B. Place half units, special shaped units, and curbs at edges and interruptions. Machine saw 
partial units. 

C. Maintain tight joints between paves and abutting vertical surfaces and protrusions. 

3.08 FLOOR FLATNESS AND LEVELNESS TOLERANCES 

A. An independent testing agency, as specified in Section 01 43 00, will inspect finished slabs for 
compliance with specified tolerances. 

B. Screed floors level, maintaining the following minimum F(F) Floor Flatness and F(L) Floor 
Levelness values when measured in accordance with ASTM E1155/ASTM E1155M. 
1. 	Float Finish (Flt-Fn) - Non-critical Floors: 

a. Specified Overall Value: FF 20/FL 15. 
b. Minimum Local Value: FF 14/FL 10. 
c. Apply float finish to monolithic slab surfaces that are to receive trowel finish and 

subfloors under concrete toppings, thickset tile, sand bed terrazzo, and raised 
computer floors. 

2. 	Trowel Finish 1 (Tr-Fn1) - Carpeted Floors, unless otherwise noted. 
a. Specified Overall Value: FF 25/FL 20. 
b. Minimum Local Value: FF 17/FL 14. 
c. Apply trowel finish to monolithic slab surfaces that are to receive carpet and non 

critical floors where slabs remain exposed, such as mechanical rooms, unless 
otherwise noted. 

3. 	Trowel Finish 2 (Tr-Fn2) - Floors with improved flatness/levelness requirements. 
a. Specified Overall Value: FF 35/FL 25. 
b. Minimum Local Value: FF 24/FL 17. 
c. Apply trowel finish to monolithic slab surfaces that are to receive thin-set flooring, 

resilient flooring, linoleum flooring, fluid-applied flooring, resinous flooring and other 
flooring types, unless otherwise indicated. 
1) 	At thin-set tile floors, maximum permissible variation shall be 1/4  inch to 10 feet 

from required plane. After surface is steel troweled, apply a fine broom finish. 
4. 	Trowel Finish 3 (Tr-Fn3) - Floors requiring better than average flatness/levelness. 

a. Specified Overall Value: FF 45/FL 35. 
b. Minimum Local Value: FF 30/FL 24. 
c. Apply trowel finish to monolithic slab surfaces that are scheduled to receive a 

polished concrete finish, unless otherwise noted. 
5. 	Trowel Finish 4 (Tr-Fn4) - Wood covered floors, and with other floor finishes as indicated 

in their technical sections and required by their manufacturers: 
a. 	The slab shall be steel troweled to a true level and finished smooth and straight to a 

tolerance of 1/8inch in any 10 foot radius. 
6. 	Nonslip Broom Finish (NsBrm-Fn): Apply nonslip broom finish to exterior concrete 

platforms, steps and ramps, and elsewhere as indicated. 
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a. 	Immediately after float finishing, slightly roughen concrete surface by brooming with 
fiber bristle broom, perpendicular to main traffic route. Coordinate required final finish 
with the A/E before application. 

C. 	Correct defects by grinding or by removal and replacement of the defective work. Areas 
requiring corrective work will be identified. Re-measure corrected areas by the same process. 

3.09 CONCRETE FINISHING 

A. 	Repair surface defects, including tie holes, immediately after removing formwork. 

B. Finishing Formed Surfaces 
1. 	Unexposed Rough Form Finish (Rf Fm-Fn): Rub down or chip off fins or other raised 

areas 1/4 inch or more in height. Repair and patch tie holes and defects. 
a. 	Apply to concrete surfaces not exposed to public view. 

C. 	Exposed Form Finish: Rub down or chip off and smooth fins or other raised areas 1/4 inch or 
more in height. Provide finish as follows: 
1. Smooth-Formed Finish (Sm Fm-Fn): Concrete texture imparted by form-facing material, 

arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
patch tie holes and defects. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 
a. 	Apply to concrete surfaces exposed to public view and to be covered with a coating 

or covering material applied directly to concrete. 
2. Grout Cleaned Finish (Grt Cl-Fn): Wet areas to be cleaned and apply grout mixture by 

brush or spray; scrub immediately to remove excess grout. After drying, rub vigorously 
with clean burlap, and keep moist for 36 hours. 
a. 	Apply to concrete surfaces exposed to public view. 

D. 	Concrete Slabs: Finish to requirements of ACI 302.1R, and as follows: 
1. 	Other Surfaces to Be Left Exposed: Trowel as described in ACI 302.1R, minimizing 

burnish marks and other appearance defects. 

E. 	In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains as 
indicated on drawings. 

3.10 CURING AND PROTECTION 

A. Comply with requirements of ACI 308R. Immediately after placement, protect concrete from 
premature drying, excessively hot or cold temperatures, and mechanical injury. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete. 
1. 	Normal concrete: Not less than seven days. 

C. Formed Surfaces: Cure by moist curing with forms in place for full curing period. 

D. Surfaces Not in Contact with Forms: 
1. 	Slabs and Floors To Receive Adhesive-Applied Flooring: Curing compounds and other 

surface coatings are usually considered unacceptable by flooring and adhesive 
manufacturers. If such materials must be used, either obtain the approval of the flooring 
and adhesive manufacturers prior to use or remove the surface coating after curing to 
flooring manufacturer's satisfaction. 

2. 	Initial Curing: Start as soon as free water has disappeared and before surface is dry. 
Keep continuously moist for not less than three days by water-fog spray or saturated 

burlap. 
a. Spraying: Spray water over floor slab areas and maintain wet. 
b. Saturated Burlap: Saturate burlap-polyethylene and place burlap-side down over 

floor slab areas, lapping ends and sides; maintain in place. 
3. 	Final Curing: Begin after initial curing but before surface is dry. 
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a. 	Moisture-Retaining Sheet: Lap strips not less than 3 inches and seal with waterproof 
tape or adhesive; secure at edges. 

3.11 FIELD QUALITY CONTROL 

A. 	An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 - Quality Assurance. 

B. 	The owner will engage and compensate on site testing agency. 

C. 	Provide free access to concrete operations at project site and cooperate with appointed firm. 

D. 	Submit proposed mix design of each class of concrete to inspection and testing firm for review 
prior to commencement of concrete operations. 

E. 	Tests of concrete and concrete materials may be performed at any time to ensure compliance 
with specified requirements. 

F. 	Compressive Strength Tests: ASTM C39/C39M. For each test, mold and cure three concrete 
test cylinders. Obtain test samples for every 30 cu yd or less of each class of concrete placed 
in a day or for each 5000 square feet of surface area placed. 
1. Cure specimens on job site under same conditions at concrete it represents 
2. Test one specimen at 28 days 
3. Test one specimen at 7 days 
4. Retain one specimen in reserve for later testing if required. 
5. Take one additional test cylinder during cold weather concreting, cured on job site under 

same conditions as concrete it represents. 

G. Slump Test 
1. Perform one slump test for each set of test cylinders taken, following procedures of ASTM 

C143/C143M. 
2. Perform one slump test for each concrete load at the point of discharge, following 

procedures of ASTM C143 

H. 	Floor Tolerance Measurements: 
1. Floor flatness and levelness test on floor slabs shall be conducted within 3 days of final 

troweling and before forms have been removed. Testing shall be performed utilizing the 
'Dipstick' method in accordance to ASTM. 

2. Exceptions: Where room size are smaller due to bearing walls, existing construction, etc., 
the Architect may reduce the number of test or waive the testing. In such cases the 
Architect will determine the acceptability of the floor flatness and level. 

3.12 DEFECTIVE CONCRETE 

A. Test Results: The testing agency shall report test results in writing to Architect and Contractor 
within 24 hours of test. 

B. Defective Concrete: Concrete not complying with required lines, details, dimensions, 
tolerances or specified requirements. 

C. Repair or replacement of defective concrete will be determined by the Architect. The cost of 
additional testing shall be borne by Contractor when defective concrete is identified. 

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction 
of Architect for each individual area. 

3.13 PROTECTION 

A. 	Do not permit traffic over unprotected concrete floor surface until fully cured. 

3.14 CONCRETE WASTE DISPOSAL 

A. 	Comply with waste Management requirements of Division 01, Construction Waste Management 
and Disposal 
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B. 	Waste Disposal as Aggregate Material: Dispose of clean hardened concrete waste by crushing 
and mixing with fill material as fill is placed. Comply with the requirements of the testing 
agency. 
1. Remove reinforcing and separate to salvaged metals 
2. Crush concrete waste to less than 1 1/2 inch in each direction. 
3. Crush concrete waste with at least four (4) parts of specified aggregate for each part of 

concrete aggregate. Aggregate material is specified in Section 32 1123. 
4. Do not dispose of concrete waste as fill within 24 inches of finished grade. 

C. 	Excess Concrete Waste: Remove excess clean concrete waste that cannot be used as fill as 
described above and other concreting operations waste, and legally dispose of off site. 

END OF SECTION 
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SECTION 04 05 13 
MASONRY MORTARING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Mortar for masonry. 

1.02 RELATED REQUIREMENTS 

A. Section 04 05 16 - Masonry Grouting 

B. Section 04 05 19 - Masonry Anchorage & Reinforcing 

C. Section 04 05 23 - Masonry Accessories 

D. Section 04 20 00 - Unit Masonry 

1.03 REFERENCE STANDARDS 

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2022. 

B. ASTM C91/C91M - Standard Specification for Masonry Cement 2023. 

C. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2022a. 

D. ASTM C150/C150M - Standard Specification for Portland Cement 2022. 

E. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a, with Editorial Revision. 

F. ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials for 
Concrete and High Strength Mortar 2017. 

G. ASTM C476 - Standard Specification for Grout for Masonry 2022. 

H. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019, with 
Editorial Revision (2022). 

I. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of 
Mortars for Plain and Reinforced Unit Masonry 2020. 

J. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength 
2022. 

K. ASTM C1142 - Standard Specification for Extended Life Mortar for Unit Masonry 1995 
(Reapproved 2013). 

L. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar 
1992a (Reapproved 2014). 

M. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms 2022a. 

N. ASTM C1357 - Standard Test Methods for Evaluating Masonry Bond Strength 2009. 

O. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry 
Construction; International Masonry Industry All-Weather Council Current Edition. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Include design mix and indicate whether the Proportion or Property specification 
of ASTM C270 is to be used. Also include required environmental conditions and admixture 
limitations. 

C. Samples: Submit two samples of mortar, illustrating mortar color and color range. 

D. Reports: Submit reports on mortar indicating compliance of mortar to property requirements of 
ASTM C270 and test and evaluation reports per ASTM C780 . 

E. Manufacturer's Certificate: Certify that products meet or exceed specified requirements . 
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1.05 QUALITY ASSURANCE 

A. 	Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract 
Documents. 

1.06 PRECONSTRUCTION TESTING 

A. Testing will be conducted by an independent test agency, in accordance with provisions of 
Section 01 43 00 - Quality Assurance . 

B. Mortar Mixes: Test mortars prebatched by weight in accordance with ASTM C780 
recommendations for preconstruction testing. 
1. 	Test results will be used to establish optimum mortar proportions and establish quality 

control values for construction testing. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. 	Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign 
matter. 

1.08 FIELD CONDITIONS 

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

B. Hot Weather Requirements: Comply with IMIAWC (HW) . 

PART 2 PRODUCTS 

2.01 MORTAR APPLICATIONS 

A. At Contractor 's option, mortar may be field-mixed from packaged dry materials or made from 
factory premixed dry materials with addition of water only . 

B. Mortar Color: Natural gray unless otherwise indicated. 

C. Mortar Mix Designs: ASTM C270, Proportion Specification. 
1. Masonry below grade and in contact with earth: Type S . 

a. 	Color: Natural gray color for non colored block 
2. Exterior Cavity Walls: Type S mortar with Type N pointing mortar. 

a. Color: Natural Gray 
3. Exterior, Loadbearing Masonry: Type S. 

a. Color: Natural Gray 
4. Exterior, Non-loadbearing Masonry: Type N. 

a. Color: Natural Gray 
5. Interior, Loadbearing Masonry: Type S . 

a. Color: Natural Gray 
6. Interior, Non-loadbearing Masonry: Type N. 

a. Color: Natural Gray 

2.02 MATERIALS 

A. 	Packaged Dry Material for Mortar for Unit Masonry: Premixed Portland cement, hydrated lime, 
and sand; complying with ASTM C387/C387M and capable of producing mortar of the specified 
strength in accordance with ASTM C270 with the addition of water only. 
1. Type: Types as scheduled in this section. 
2. Color: 

a. Natural Gray 

B. Portland Cement: ASTM C150/C150M. 
1. Type: Type I - Normal; ASTM C150/C150M. 
2. Color: Standard gray. 

C. Masonry Cement: ASTM C91/C91M. 
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D. Water: Clean and potable. 

E. 	Cold Weather Admixture: Non chloride, noncorrosive, accelerating admixture complying 
withASTM C494/C494M Type C. 
1. Acceptable Manufacturers: 

a. Euclid Chemical: ACCELGUARD 80 
b. Sika: SikaSet NC 
c. Master Builders Solutions: MasterSet FP 20 
d. Substitutions: See Section 01 60 00 - Product Requirements . 

F. 	Bonding Agent: Latex type. 

G. 	Integral Water Repellent Admixture: Polymeric liquid admixture added to mortar at the time of 
manufacture. 
1. 	Performance of Mortar with Integral Water Repellent: 

a. Flexural Bond Strength: ASTM C1072; minimum 10 percent increase. 
b. Compressive Strength: ASTM C1314; maximum 5 percent decrease. 
c. Drying Shrinkage: ASTM C1148; maximum 5 percent increase in shrinkage. 

2. 	Use only in combination with masonry units produced with integral water repellent 
admixture. 

3. Manufacturers: 
a. GCP Applied Technologies: DRY-BLOCK Mortar Admixture 
b. Rheomix: Master Builders, Inc., Cleveland, Ohio 
c. Moxie International: Moxie Shield 1800 Admixture 
d. Krete Industries, Inc.: Krete Gard Mortar Mix 
e. SPEC MIX: IWR Integral Water Repellent Mortar 
f. Substitutions: See Section 01 60 00 - Product Requirements. 

2.03 MORTAR MIXING 

A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM 
C270 and in quantities needed for immediate use. 

B. Maintain sand uniformly damp immediately before the mixing process. 

C. Add admixtures in accordance with manufacturer's instructions; mix uniformly. 

D. Do not use anti-freeze compounds to lower the freezing point of mortar. 

E. If water is lost by evaporation, re-temper only within two hours of mixing. 

F. Use mortar within two hours after mixing at temperatures of 90 degrees F , or two-and-one-half 
hours at temperatures under 40 degrees F . 

G. Do not use calcium chloride in mortar. 

2.04 PRECONSTRUCTION TESTING 

A. Testing will be conducted by an independent test agency, in accordance with provisions of 
Section 01 43 00 - Quality Assurance . 

B. Mortar Mixes: Test mortars prebatched by weight in accordance with ASTM C780 
recommendations for preconstruction testing. 
1. 	Test results will be used to establish optimum mortar proportions and establish quality 

control values for construction testing. 

PART 3 EXECUTION 

3.01 PREPARATION 

3.02 INSTALLATION 

A. Install mortar to requirements of section(s) in which masonry is specified. 

B. Remove excess mortar from grout spaces. 
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3.03 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field tests, in accordance with provisions of Section 
01 43 00 - Quality Assurance. 

B. The owner will employ services of an independent testing agency to perform specified 
inspections 

C. All mortar shall meet the "proportion specification" of ASTM C-270 and be made with portland 
cement/lime (non air-entrained). The use of masonry cement mortar is strictly prohibited. Use 
Type 'S' for walls below grade and Type 'N' for all other walls. 

END OF SECTION 
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SECTION 04 05 19 
MASONRY ANCHORAGE & REINFORCING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Masonry Reinforcement and Anchorage. 

1.02 RELATED REQUIREMENTS 

A. Section 04 05 13 - Masonry Mortaring 

B. Section 04 05 16 - Masonry Grouting 

C. Section 04 05 23 - Masonry Accessories 

D. Section 04 20 00 - Unit Masonry 

E. Section 05 50 00 - Metal Fabrications : Loose steel lintels . 

F. Section 07 21 13 - Board Insulation: Insulation for cavity spaces. 

G. Section 07 84 00 - Firestopping: Firestopping at penetrations of fire-rated masonry and at top 
of fire-rated walls. 

H. Section 07 92 00 - Joint Sealants: Sealing control and expansion joints. 

1.03 REFERENCE STANDARDS 

A. ASTM A153/A153M -Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a. 

B. ASTM A580/A580M - Standard Specification for Stainless Steel Wire 2018. 

C. ASTM A951/A951M -Standard Specification for Steel Wire for Masonry Joint Reinforcement 
2022. 

D. ASTM A1064/A1064M -Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete 2022. 

E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2022. 

F. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing 2017. 

G. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls 2017. 

H. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2022. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene a preinstallation meeting two weeks before starting work of 
this section; require attendance by all relevant installers, architect and structural engineer. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data for masonry anchorage and reinforcing. 

C. Shop Drawings: Include bar schedules, shapes of bent bars, spacing of bars, and location of 
splices. 
1. 	Provide elevations of shear wall reinforcing. 

D. Manufacturer's Certificate: Certify that masonry units meet or exceed specified requirements. 

1.06 QUALITY ASSURANCE 

A. 	Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract 
Documents. 
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1.07 ENVIRONMENTAL REQUIREMENTS 

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

B. Hot Weather Requirements: Comply with IMIAWC (HW). 

PART 2 PRODUCTS 

2.01 MORTAR AND GROUT MATERIALS 

A. Masonry Mortaring as specified in Section 04 05 13. 

B. Masonry Grouting as specified in Section 04 05 16. 

2.02 REINFORCEMENT AND ANCHORAGE 

A. General: 
1. Joint Reinforcement, General ASTM A 951 
2. Fabricate from cold-drawn steel wire complying with ASTM A 82, with deformed or 

embossed continuous side rods and plain cross-rods, with unit width of 1 1/2 to 2 inches 
less than thickness of wall or partition. 

B. 	Reinforcing Steel: ASTM A 615/A 615M Grade 60 (420) deformed billet steel bars; uncoated . 
1. Size and spacing as indicated on the drawings. 
2. Use #3 space bars at 48 inch spacing connected to longitudinal reinforcing bars in 

concrete masonry bond beams to hold bars in proper location. 
3. Coupler Systems: Mechanical devices for splicing reinforcing bars; capable of developing 

full steel reinforcing design strength in tension and compression. 
a. 	Mechanical coupler shall develop 125% of the bar tensile strength 

4. Shop fabricate bars requiring hooks or bends 

C. 	Caging Devices and Centering Clips: Nine (9) gauge hot dip galvanized steel wire caging 
device. 
1. Use in hollow concrete masonry cores or cavities to be reinforced with vertical reinforcing 

steel bars and filled with grout using high-lift grouting. 
2. Manufacturers: 

a. Hohmann & Barnard, Inc: RB Rebar Positioner 
b. Wirebond: 
c. Heckman Building Products Inc.: Product #376: www.heckambuilingprods.com  
d. Substitutions: See Section 01 60 00 - Product Requirements . 

D. 	Joint Reinforcement: Use ladder type joint reinforcement where vertical reinforcement is 
involved and truss type elsewhere, unless otherwise indicated. 

E. 	Single Wythe Joint Reinforcement: Ladder type; ASTM A1064/A1064M steel wire, hot dip 
galvanized after fabrication to ASTM A153/A153M, Class B ; 0.1483 inch (9 gauge) side rods 
0.1483 inch (9 gauge) cross rods; width as required to provide not more than 1 inch and not 

less than 1/2 inch of mortar coverage on each exposure. 
1. 	Manufacturers: 

a. Hohmann & Barnard, Inc (Dur-O-Wall) ; Product 220 Ladder Mesh Series : www.h-
b.com. 

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product 200 Series : 
www.wirebond.com. 

c. Heckman Building Products Inc.: Product 1100 Series: www.heckambuilingprods.com  
d. Substitutions: See Section 01 60 00 - Product Requirements . 

F. 	Multiple Wythe Joint Reinforcement: Ladder type; fabricated with moisture drip; ASTM 
A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM A153/153M, Class B ; 
0.1483 inch (9 gauge) side rods with 0.1483 inch (9 gauge) cross rods; width as required to 
provide not more than 1 inch and not less than 1/2 inch of mortar coverage on each exposure. 
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1. 	Manufacturers: 
a. Hohmann & Barnard, Inc (Dur-O-Wall) ; Product 240 Twin Mesh Series : www.h-

b.com. 
b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Ladder 4 wire : 

www.wirebond.com. 
c. Heckman Building Products Inc.: Product 1300 Series: www.heckambuilingprods.com  
d. Substitutions: See Section 01 60 00 - Product Requirements . 

G. 	Adjustable Multiple Wythe Joint Reinforcement: Ladder type with adjustable ties or tabs 
spaced at 16 in on centerand fabricated with moisture drip; ASTM A1064/A1064M steel wire, 
hot dip galvanized after fabrication to ASTM A153/153M, Class B ; 0.1875 inch (3/16 inch) side 
rods with 0.1483 inch (9 gauge) cross rods and adjustable components of 0.1875 inch wire; 
width of components as required to provide not more than 1 inch and not less than 1/2 inch of 
mortar coverage from each masonry face. 
1. Eyes to be 3/16 inch 
2. Plinth (Legs) to be double leg 3/16 inch diameter with compressed legs and designed to 

secure insulation against outer face of inner wythe of masonry. 
3. Vertical adjustment: Not less than 2 inches . 
4. Manufacturers: 

a. Hohmann & Barnard, Inc (Dur-O-Wall) ; Product Lox All 270-EH with compressed 2X 
hook : www.h-b.com. 

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Ladder and Eye 
with HT hook : www.wirebond.com. 

c. Substitutions: See Section 01 60 00 - Product Requirements . 

H. 	Flexible Anchors: 2-piece anchors that permit differential movement between masonry and 
building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face. 
1. Steel frame: Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal 

wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B. 
2. Manufacturers: 

a. Hohmann & Barnard, Inc (Duro-O-Wall) .; Product 359 weld on tie -301W anchor : 
www.h-b.com. 

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Type I Weld on 
Anchor 1200 Beam Tie : www.wirebond.com. 

c. Heckmann Building Products, Inc .; Product 315 weld on anchor rod - 318 web tie : 
www.heckmannbuildingprods.com. 

d. Substitutions: See Section 01 60 00 - Product Requirements . 

I. 	Intersecting Masonry Wall Joint Reinforcing (Wire Mesh Reinforcing). 
1. Wire mesh wall ties for of 1/2 inch mesh by 16 gauge hot dip mill-galvanized wire, 1 inch 

less than the width of wall. 
2. Manufacturers: 

a. Hohmann & Barnard, Inc (Duro-O-Wall) .; Product MWT - Mesh Wall Tie : www.h-
b.com. 

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Mesh Wall TIe 
#1900 : www.wirebond.com. 

c. Heckmann Building Products, Inc .; Product #269 Wire Mexh Wall Tie : 
www.heckmannbuildingprods.com. 

d. Substitutions: See Section 01 60 00 - Product Requirements . 

J. 	Masonry Veneer Anchors: 2-piece anchors that permit differential movement between masonry 
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B. 
1. Anchor plates: Not less than 0.075 inch thick, designed for fastening to structural backup 

through sheathing by two fasteners ; provide design with legs that penetrate sheathing and 
insulation to provide positive anchorage . 

2. Wire ties: Manufacturer's standard shape, 0.1875 inch thick. 
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3. Vertical adjustment: Not less than 2 inches . 
4. Adhesive backed tape 3 inch wide 
5. Manufacturers: 

a. Hohmann & Barnard, Inc (Dur-O-Wall) 2-Seal Tie. 
b. Masonry Reinforcing Corporation of America (Wire Bond) : www.wirebond.com. 
c. Heckmann Building Products, Inc. 
d. Substitutions: See Section 01 60 00 - Product Requirements . 

2.03 ACCESSORIES 

A. 	Preformed Control Joints: Rubber material. Provide with corner and tee accessories, fused 
joints to be used with standard sash block. 
1. 	Manufacturers: 

a. Hohmann & Barnard, Inc ; RS Series : www.h-b.com/sle.  
b. Masonry Reinforcing Corporation of America, Wire Bond ; Product 2901 Control Joint 

www.wirebond.com. 
c. Bio Metals Inc. Rubber Control Joint wwwbometals.com  
d. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Joint Filler: Closed cell neoprene sponge ; oversized 50 percent to joint width; self expanding; 
3/8 inch thick x width of brick x by maximum lengths available. 
1. 	Manufacturers: 

a. Hohmann & Barnard, Inc ; NS Close Cell Neoprene Sponge : www.h-b.com/sle.  
b. Masonry Reinforcing Corporation of America, Wire Bond ; Product Vertical Expansion 

Joint : www.wirebond.com. 
c. Bio Metals Inc. Closed Dell Neoprene Sponge Rubber Joint Filler, wwwbometals.com  
d. Substitutions: See Section 01 60 00 - Product Requirements. 

C. 	Cavity Mortar Control (Cavity Mortar Diverter): Semi-rigid polyethylene or polyester mesh 
panels, sized to thickness of wall cavity, and designed to prevent mortar droppings from 
clogging weeps and cavity vents and allow proper cavity drainage. 
1. Mortar Diverter: Semi-rigid mesh designed for installation at flashing locations. 
2. Thickness: The same thickness of the air space in the cavity. Material should touch both 

sides of air space (insulation and masonry) 
3. Height: The minimum height is 10 inches. 
4. Manufacturers: 

a. Mortar Net USA Limited: Product, Mortar Net 
b. Hohman & Barnard, Inc.; Product Mortar Trap 
c. Advanced Building Products Inc; Mortar Break: www.advancedflashing.com/#sle.  

D. Nailing Strips: Softwood lumber, preservative treated; as specified in Section 06 10 00. 

E. 	Cavity Vents (Weeps): Molded PVC grilles, insect resistant . 
1. Size: 3/8 inch by 3 5/8 inch by height of masonry unit 
2. Color: To be selected by the Architect 

F. 	Column Isolation: 3/8 inch thick foam expansion joint filler 
1. 	Manufacturer: 

a. W R Meadows Inc.: Product, Ceramar Flexible-Foam 
b. Williams Products Inc. 
c. Illinois Products Corporation 
d. Substitutions: See Section 01 60 00 - Product Requirements. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive anchorages and reinforcing. 

B. Verify that related items provided under other sections are properly sized and located. 
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C. 	Verify that built-in items are in proper location, and ready for roughing into masonry work. 

3.02 PREPARATION 

A. Direct and coordinate placement of metal anchors supplied for installation under other sections. 

B. Clean reinforcement of loose rust 

C. Provide temporary bracing during installation of masonry work. Maintain in place until building 
structure provides permanent bracing. 

3.03 INSTALLATION GENERAL 

A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths 
and to properly locate openings, movement type joints, returns, and offsets. 

B. Thickness: Build masonry walls to the full thickness shown except single width walls to be 
nominal unit thickness. 

C. Cut masonry units with motor driven saw designed to cut masonry with clean sharp unchipped 
edges. 

3.04 WEEPS/CAVITY VENTS 

A. 	Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through- 
wall flashing above shelf angles and lintels and at bottom of walls . 

B. 	Install cavity vents in veneer and cavity walls at 32 inches on center horizontally below shelf 
angles and lintels and near top of walls . 

3.05 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY 
WALL MASONRY 

A. Horizontal Joint Reinforcing 
1. Unless otherwise indicated on drawings or specified under specific wall type, install 

horizontal joint reinforcement 16 inches on center. 
2. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings. Extend minimum 16 inches each side of opening. 
3. Place continuous joint reinforcement in first and second joint below top of walls. 
4. Lap joint reinforcement ends minimum 6 inches. 
5. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches 

on center. 
6. Provide continuity at corners and walls intersections by use of prefabricated 'L' and 'T' 

sections. 
7. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. 

Unless otherwise indicated on drawings or closer spacing is indicated under specific wall 
type, space anchors at maximum of 36 inches horizontally and 16 inches vertically. 

B. Vertical Joint Reinforcing 
1. 	Reinforcement Bars: Secure at locations indicated and to avoid displacement during 

grouting. Minimum spacing between bars or to masonry surfaces shall be one bar 
diameter. 
a. Secure vertical bar locations by use of caging devices and centering clips. 
b. Welding of splices is not permitted. 
c. Mechanical couplers: 

1) Required for #5 bars and greater. 
2) Mechanical coupler shall develop 125% of the bar tensile strength 

2. 	Reinforced Hollow Unit Masonry: Keep vertical cores to be grouted clear of mortar, 
including bed area of first course. 

C. 	Bond Beams: At bond beams or other locations for horizontally reinforced masonry, provide 
special masonry units or saw to accommodate reinforcement. 
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D. REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY 
1. Install horizontal joint reinforcement 16 inches on center. 
2. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings. Extend minimum 16 inches each side of opening. 
3. Place continuous joint reinforcement in first and second joint below top of walls. 
4. Lap joint reinforcement ends minimum 6 inches . 
5. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches 

on center. 

E. 	REINFORCEMENT AND ANCHORAGE - MASONRY VENEER 
1. Install horizontal joint reinforcement 16 inches on center. 
2. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings. Extend minimum 16 inches each side of opening. 
3. Place continuous joint reinforcement in first and second joint below top of walls. 
4. Lap joint reinforcement ends minimum 6 inches . 

F. 	REINFORCEMENT AND ANCHORAGES - CAVITY WALL MASONRY 
1. Install horizontal joint reinforcement 16 inches on center. 
2. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings. Extend minimum 16 inches each side of openings. 
3. Place continuous joint reinforcement in first and second joint below top of walls. 
4. Lap joint reinforcement ends minimum 6 inches . 
5. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. 

Space anchors at maximum of 24 inches horizontally and 24 inches vertically. 
6. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches 

on center. 

G. REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY 
1. Install horizontal joint reinforcement 16 inches on center. 
2. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings. Extend minimum 16 inches each side of opening. 
3. Place continuous joint reinforcement in first and second joint below top of walls. 
4. Lap joint reinforcement ends minimum 6 inches . 
5. Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch 

of dimensioned position. 
6. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. 

Space anchors at maximum of 24 inches horizontally and 24 inches vertically. 
7. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches 

on center. 

H. CONTROL AND EXPANSION JOINTS 
1. 	Install control and expansion joints 

a. Where shown on the drawings 
b. In accordance with the Brick Industry Association (BIA) recommendations. 
c. In accordance with the National Concrete Masonry Association (NCMA) 

recommendations. 
2. 	Do not continue horizontal joint reinforcement through control or expansion joints. 
3. 	Install preformed control joint device in continuous lengths. Seal butt and corner joints in 

accordance with manufacturer's instructions. 
4. 	Size control joints as indicated on drawings; if not shown, 3/8 inch wide and deep. 
5. 	Column Isolation from Masonry: Continuously wrap steel columns or structural supports 

within masonry walls with expansion joint filler sheets (column isolation). Secure sheets 
with light gauge wire. 

I. 	BUILT-IN WORK 
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1. As work progresses, install built-in metal door frames and glazed frames and other items 
to be built into the work and furnished under other sections. 

2. Install built-in items plumb, level, and true to line. 
3. Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids 

solid with grout. 
a. 	Fill adjacent masonry cores with grout minimum 12 inches from framed openings. 

4. Fill cores in hollow concrete masonry units with grout 3 course (24 inches) under bearing 
plates beams posts and similar items, unless otherwise indicated. 

5. Do not build into masonry construction organic materials that are subject to deterioration. 

J. TOLERANCES 
1. Maximum Variation From Unit to Adjacent Unit: 1/16 inch . 
2. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories 

or more. 
3. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft ; 1/2 inch in 

30 ft . 
4. Maximum Variation of Mortar Joint Thickness: Head joint, minus 1/4 inch, plus 3/8 inch . 

K. SOURCE QUALITY CONTROL 
1. 	Masonry Contractor shall water test cavity to verify all water is draining to the exterior 

through the weeps before continuing with exterior wythe before capping wall. 
a. Contractor shall perform tests in the presence of, A/E, testing lab representative, and 

General Contractor. 
1) 	Do not proceed more than 3 veneer courses above flashing without testing, 

observation, and picture documentation by testing lab representative. 
b. Contractor shall hold water hose and with standard water pressure force water into 

the cavity at a cell vent so water can be observed coming out adjacent weeps for a 
period of at least 5 minutes. Contractor shall continue down the wall to the next cell 
vent where a weep did not indicate water wicking out and continue this process until 
the entire length of flashing is tested. 

c. Where water is observed inside the building or outside the building away from the 
weeps, masonry units shall be removed and flashing re-inspected and repaired. 

d. Water test shall be re-performed where flashing was repaired. 

L. 	FIELD QUALITY CONTROL 
1. 	An independent testing agency will perform field quality control tests, as specified in 

Section 01 43 00 - Quality Assurance . 
a. 	The owner is to engage and compensate the on site testing agency. 

M. PROTECTION 
1. Protect installed units from splashing, stains, mortar, and other damage. 
2. Without damaging completed work, provide protective boards at exposed external corners 

that are subject to damage by construction activities. 

N. MASONRY WASTE DISPOSAL 
1. 	Comply with waste Management requirements of Division 01, Construction Waste 

Management and Disposal 
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SECTION 04 05 23 
MASONRY ACCESSORIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Masonry Accessories 

B. Flashings 

1.02 RELATED REQUIREMENTS 

A. Section 04 05 13 - Masonry Mortaring 

B. Section 04 05 16 - Masonry Grouting 

C. Section 04 05 19 - Masonry Anchorage & Reinforcing 

D. Section 04 20 00 - Unit Masonry 

E. Section 05 50 00 - Metal Fabrications : 

F. Section 07 62 00 - Sheet Metal Flashing and Trim: Through-wall masonry flashings. 

G. Section 07 84 00 - Firestopping: Firestopping at penetrations of fire-rated masonry and at top 
of fire-rated walls. 

H. Section 07 92 00 - Joint Sealants: Sealing control and expansion joints. 

1.03 REFERENCE STANDARDS 

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a. 

B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless 
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications 2022b. 

C. ASTM A580/A580M - Standard Specification for Stainless Steel Wire 2018. 

D. ASTM C55 - Standard Specification for Concrete Building Brick 2017. 

E. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay 
Tile 2021. 

F. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2022. 

G. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry 
Units and Related Units 2022c. 

H. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing 2017. 

I. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls 2017. 

J. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2022. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene a preinstallation meeting two weeks before starting work of 
this section; require attendance by all relevant installers, architect and structural engineer. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data for Masonry Accessories. 

C. Shop Drawings: Include material samples and installation instructions. 

1.06 QUALITY ASSURANCE 

A. 	Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract 
Documents. 
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B. 	Manufacturer Qualifications: Company specializing in manufacturing the type of products 
specified in this section with minimum three years of documented experience. 

1.07 MOCK-UP 

A. 	See Section 01 43 00 Quality Assurance 

B. 	Mockups: Build mock-ups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials, execution, and aesthetic 
effect. 
1. 	Build mock-up of typical wall area(s) as shown on Drawings including Movement Control 

Joints (Sealant Filled) 1’4” (minimum length), Air Barrier, Blocking for Window, Horizontal 
and Vertical Reinforcing, Shelf Angles and Supports, Bond Beams and Lintels, Brick Ties 
and Anchors Flashing, End Dams, Weeps and Vents, Cavity Drainage Material (if 
required), Window Head, Sill and Jamb Details. 
a. Include a sealant-filled joint at least 16 inches long in each exterior wall mock-up. 
b. Include lower corner of window opening at upper corner of exterior wall mock-up. 

Make opening approximately 12 inches wide by 16 inches high. 
c. Include through-wall flashing installed for a 24-inch length in corner of exterior wall 

mock-up approximately 16 inches down from top of mockup, with a 12-inch length of 
flashing left exposed to view (omit masonry above half of flashing). 

C. 	Locate where directed. 
1. 	Finish face is to be facing south 

D. 	Obtain Architect's acceptance of visual qualities of the panel before starting of masonry work 

E. 	Mock-up may not remain as part of the Work. 

F. 	Retain mock-up during the duration on construction as a standard for judging completed 
masonry. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, handle, and store accessories by means that will prevent mechanical damage and 
contamination by other materials. 

B. Handle and store ceramic glazed masonry units and pre-faced concrete block units in 
protective cartons or trays. Do not remove from protective packaging until ready for installation. 

1.09 ENVIRONMENTAL REQUIREMENTS 

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

B. Hot Weather Requirements: Comply with IMIAWC (HW). 

PART 2 PRODUCTS 

2.01 MORTAR AND GROUT MATERIALS 

A. Masonry Mortaring as specified in Section 04 05 13 

B. Masonry Grouting as specified in Section 04 05 16 

2.02 FLASHINGS 

A. 	Stainless Steel/Polymer Fabric Drainage Plane Flashing - Self-Adhering: ASTM A240/A240M; 
2 mil type 304 stainless steel sheet with co-polymer butyl adhesive and a removable release 
liner on one side and a sheet of non-woven drainage material bonded to the other side. 
1. 	Manufacturers: 

a. York Manufacturing, Inc; Flash-Vent SA: www.yorkmfg.com/ 
b. Hohmann and Barnard, Inc; Mighty Flash SA 
c. Wirebond; Bond N Flash SA 
d. Substitutions: See Section 01 60 00 - Product Requirements. 
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B. 	Single-Wythe Flashing: High-density polypropylene composition molded into a 5/8 inch thick 
flashing pan with 5/16 inch perimeter flanges with integral weep spout and insect guard, no 
visible drip edge. 
1. 	Manufacturers: 

a. Mortar Net Solutions: Blockflash 
b. Substitutions: See Section 01 60 00 - Product Requirements . 

C. 	Flashing Termination Bar: Stainless Steel 1/8 inch thick x 1 inch wide with holes at 16 inches on 
center. Hole size is 5/16 inch (8mm) diameter 
1. 	Manufacturers: 

a. Advanced Building Products Inc: Stainless Steel Termination Bar 
b. Hohmann and Barnard Inc.: T1 
c. Heckmann Building Products: Termination Bar 
d. Masonry Reinforcing Corporation of America, Wire Bond: Termination Bar 
e. Substitutions: See Section 01 60 00 - Product Requirements 

D. Flashing End Dams and Corners: 
1. Stainless Steel Flashing: ASTM A 666, Type 304, soft temper; 26 gauge thick; finish 2B to 

2D. 
2. Solder joints to ensure seal. 
3. Application: At thru wall flashing end dam, inside corner and outside corner 

E. Sheet Metal Cavity Bridge: 
1. Stainless Steel Flashing: ASTM A 666, Type 304, soft temper; 26 gauge thick; finish 2B to 

2D. 
2. Application: To support thru wall flashing at air spaces and cavity wall insulation. 

F. Sheet Metal Drip Edge: 
1. Stainless Steel Flashing: ASTM A666, Type 304, soft temper; 26 gage, 0.0187 inch thick; 

finish 2B to 2D. 
2. Depth: Equal the masonry unit. 
3. Application: Where drip edge is required per recommendations of NCMA-Tek 19-4 

2.03 ACCESSORIES 

A. 	Preformed Control Joints: Rubber material. Provide with corner and tee accessories, fused 
joints to be used with standard sash block. 
1. 	Manufacturers: 

a. Hohmann & Barnard, Inc ; RS Series : www.h-b.com/sle.  
b. Masonry Reinforcing Corporation of America, Wire Bond ; Product 2901 Control Joint 

www.wirebond.com. 
c. Bio Metals Inc. Rubber Control Joint wwwbometals.com  
d. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Joint Filler: Closed cell neoprene sponge ; oversized 50 percent to joint width; self expanding; 
3/8 inch thick x width of brick x by maximum lengths available. 
1. 	Manufacturers: 

a. Hohmann & Barnard, Inc ; NS Close Cell Neoprene Sponge : www.h-b.com/sle.  
b. Masonry Reinforcing Corporation of America, Wire Bond ; Product Vertical Expansion 

Joint : www.wirebond.com. 
c. Bio Metals Inc. Closed Dell Neoprene Sponge Rubber Joint Filler, wwwbometals.com  
d. Substitutions: See Section 01 60 00 - Product Requirements. 

C. 	Cavity Mortar Control (Cavity Mortar Diverter): Semi-rigid polyethylene or polyester mesh 
panels, sized to thickness of wall cavity, and designed to prevent mortar droppings from 
clogging weeps and cavity vents and allow proper cavity drainage. 
1. 	Mortar Diverter: Semi-rigid mesh designed for installation at flashing locations. 
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2. Thickness: The same thickness of the air space in the cavity. Material should touch both 
sides of air space (insulation and masonry) 

3. Height: The minimum height is 10 inches. 
4. Manufacturers: 

a. Mortar Net USA Limited: Product, Mortar Net 
b. Hohman & Barnard, Inc.; Product Mortar Trap 
c. Advanced Building Products Inc; Mortar Break: www.advancedflashing.com/#sle.  

D. Nailing Strips: Softwood lumber, preservative treated; as specified in Section 06 10 00. 

E. 	Cavity Vents (Weeps): Molded PVC grilles, insect resistant . 
1. Size: 3/8 inch by 3 5/8 inch by height of masonry unit 
2. Color: To be selected by the Architect 

F. 	Column Isolation: 3/8 inch thick foam expansion joint filler 
1. 	Manufacturer: 

a. W R Meadows Inc.: Product, Ceramar Flexible-Foam 
b. Williams Products Inc. 
c. Illinois Products Corporation 
d. Substitutions: See Section 01 60 00 - Product Requirements. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive masonry. 

B. Verify that related items provided under other sections are properly sized and located. 

C. Verify that built-in items are in proper location, and ready for roughing into masonry work. 

3.02 PREPARATION 

A. Direct and coordinate placement of metal anchors supplied for installation under other sections. 

B. Clean reinforcement of loose rust 

C. Provide temporary bracing during installation of masonry work. Maintain in place until building 
structure provides permanent bracing. 

3.03 COLD AND HOT WEATHER REQUIREMENTS 

A. 	Install cavity mortar control panels continuously throughout full height of exterior masonry 
cavities during construction of exterior wythe, complying with manufacturer's installation 
instructions. Verify that airspace width is no more than 3/8 inch greater than panel thickness. 
Install horizontally between joint reinforcement. Stagger end joints in adjacent rows. Fit to 
perimeter construction and penetrations without voids. 

B. 	Cold Weather Construction: Comply with whichever is the more stringent: 
1. The cold weather construction provisions of TMS 602/ACI 530.1/ASCE 6, Article 1.8 C, 

shall be implemented when the ambient temperature falls below 40 degrees F (4 degrees 
C) 

2. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, 
during, and 48 hours after completion of masonry work. 

3. Frozen Materials and Work: 
a. Do not use frozen materials mixed or coated with ice or frost. 
b. Do not build on frozen work. 
c. Remove and replace masonry work damaged by frost or freezing. 

C. 	Hot Weather Construction: Comply with whichever is the more stringent: 
1. 	Hot Weather Construction: The cold weather construction provisions of TMS 602/ACI 

530.1/ASCE 6, Article 1.8 C, shall be implemented when the ambient temperature 
exceeds 100 degrees F (37.8 degrees C), or 90 degrees F (32.2 degrees C) with a wind 
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velocity greater than 8 mph (3.58 m/s). 
2. 	Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, 

during, and 48 hours after completion of masonry work. 

3.04 PLACING AND BONDING 

A. Buttering corners of joints or excessive furrowing of mortar joints is not permitted. 

B. Remove excess mortar and mortar smears as work progresses. 

C. Interlock intersections and external corners. 

D. Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment must 
be made, remove mortar and replace. 

E. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped 
edges. Prevent broken masonry unit corners or edges. 
1. 	Cut masonry units with a motor -driven saw designed to cut masonry. 

F. Cut mortar joints flush where wall tile is scheduled, resilient base is scheduled, or cavity 
insulation vapor barrier adhesive is applied. 

G. Isolate masonry partitions from vertical structural framing members with a control joint as 
indicated. 

H. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or 
decks with compressible joint filler. 

3.05 WEEPS/CAVITY VENTS 

A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-
wall flashing above shelf angles and lintels and at bottom of walls. 

B. Install cavity vents in veneer and cavity walls at 32 inches on center horizontally below shelf 
angles and lintels and near top of walls. 

3.06 CAVITY MORTAR CONTROL 

A. Do not permit mortar to drop or accumulate into cavity airspace or to plug weep/cavity vents. 

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories. 

C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended 
by manufacturer to prevent mortar droppings from blocking weep/cavity vents. 

3.07 SINGLE WYTHE FLASHING 

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all 
locations where downward flow of water will be interrupted. 

B. General: Installed embedded flashing and weep holes in masonry at shelf angles, lintels, 
ledges, other obstructions to downward flow of water in wall, and where indicated. 

C. Install in accordance to manufacturers' recommendations. 

D. Install with weep spouts flush with the face of the foundation or concrete masonry unit course. 
Use the reference lip on the bottom of the weep spout to properly position the pan on the 
foundation or concrete masonry units. 

E. Install with standard mortar spreading techniques with mortar lapped. 

F. Install mesh strips in concrete masonry unit core cavity immediately above each flashing 
location with the mesh aligned against the outside and inside faces of the block and with each 
mesh strip touching the flashing pan below it to prevent clogging from mortar and grout 
droppings. 

G. Remove obstructions from weep spouts, but do not remove the factory-installed insect guards. 

3.08 CONTROL AND EXPANSION JOINTS 

A. 	Install control and expansion joints 
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1. Where shown on the drawings 
2. In accordance with the Brick Industry Association (BIA) recommendations. 
3. In accordance with the National Concrete Masonry Association (NCMA) 

recommendations. 

B. Do not continue horizontal joint reinforcement through control or expansion joints. 

C. Install preformed control joint device in continuous lengths. Seal butt and corner joints in 
accordance with manufacturer's instructions. 

D. Size control joints as indicated on drawings; if not shown, 3/8 inch wide and deep. 

E. Column Isolation from Masonry: Continuously wrap steel columns or structural supports within 
masonry walls with expansion joint filler sheets (column isolation). Secure sheets with light 
gauge wire. 

3.09 BUILT-IN WORK 

A. As work progresses, install built-in metal door frames and glazed frames and other items to be 
built into the work and furnished under other sections. 

B. Install built-in items plumb, level, and true to line. 

C. Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid 
with grout. 
1. 	Fill adjacent masonry cores with grout minimum 12 inches from framed openings. 

D. Fill cores in hollow concrete masonry units with grout 3 course (24 inches) under bearing plates 
beams posts and similar items, unless otherwise indicated. 

E. Do not build into masonry construction organic materials that are subject to deterioration. 

3.10 TOLERANCES 

A. Maximum Variation From Unit to Adjacent Unit: 1/16 inch. 

B. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or 
more. 

C. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft. 

D. Maximum Variation of Mortar Joint Thickness: Head joint, minus 1/4 inch, plus 3/8 inch. 

3.11 CUTTING AND FITTING 

A. Cut and fit for chases . Coordinate with other sections of work to provide correct size, shape, 
and location. 

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or 
strength of masonry work may be impaired. 

3.12 SOURCE QUALITY CONTROL 

A. 	Masonry Contractor shall water test cavity to verify all water is draining to the exterior through 
the weeps before continuing with exterior wythe before capping wall. 
1. Contractor shall perform tests in the presence of, A/E, testing lab representative, and 

General Contractor. 
a. 	Do not proceed more than 3 veneer courses above flashing without testing, 

observation, and picture documentation by testing lab representative. 
2. Contractor shall hold water hose and with standard water pressure force water into the 

cavity at a cell vent so water can be observed coming out adjacent weeps for a period of 
at least 5 minutes. Contractor shall continue down the wall to the next cell vent where a 
weep did not indicate water wicking out and continue this process until the entire length of 
flashing is tested. 

3. Where water is observed inside the building or outside the building away from the weeps, 
masonry units shall be removed and flashing re-inspected and repaired. 

4. Water test shall be re-performed where flashing was repaired. 
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3.13 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 - Quality Assurance. 
1. 	The owner is to engage and compensate the on site testing agency. 

B. Masonry Inspection 
1. Provide masonry inspection of concrete or brick masonry walls as required to insure that 

masonry construction is in conformance with the Contract Documents. 
2. The masonry inspector shall prepare a written report or reports for each day of inspection. 

Masonry Inspection report that follows Section 01 43 00 shall be used for the reports. 
3. The masonry inspector shall be present and observe all grouting operations in wall 

requiring inspection. The masonry inspector shall be present at the project site with in 
sufficient time, in advance of grouting operations, to inspect the construction to insure its 
conformance to the Contract Documents and that grouting may proceed. Periodically the 
masonry inspector shall be present during the placement of masonry units and 
reinforcement. 

4. No grouting shall be permitted unless the masonry inspector is present and has indicated 
that the masonry construction is properly prepared for grouting operation. 

3.14 PROTECTION 

A. Protect installed units from splashing, stains, mortar, and other damage. 

B. Without damaging completed work, provide protective boards at exposed external corners that 
are subject to damage by construction activities. 

3.15 MASONRY WASTE DISPOSAL 

A. 	Comply with waste Management requirements of Division 01, Construction Waste Management 
and Disposal 

END OF SECTION 
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SECTION 04 05 16 
MASONRY GROUTING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Grout for masonry 

1.02 RELATED REQUIREMENTS 

A. Section 04 05 13 - Masonry Mortaring 

B. Section 04 05 19 - Masonry Anchorage & Reinforcing 

C. Section 04 05 23 - Masonry Accessories 

D. Section 04 20 00 - Unit Masonry 

E. Section 08 11 13 - Hollow Metal Doors and Frames: Products and execution for grouting steel 
door frames installed in masonry. 

1.03 REFERENCE STANDARDS 

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2022. 

B. ASTM C91/C91M - Standard Specification for Masonry Cement 2023. 

C. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2022a. 

D. ASTM C150/C150M - Standard Specification for Portland Cement 2022. 

E. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a, with Editorial Revision. 

F. ASTM C476 - Standard Specification for Grout for Masonry 2022. 

G. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry 2020. 

H. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength 
2022. 

I. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar 
1992a (Reapproved 2014). 

J. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms 2022a. 

K. ASTM C1357 - Standard Test Methods for Evaluating Masonry Bond Strength 2009. 

L. ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry 2022. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Include design mix and indicate whether the Proportion or Property specification 
of ASTM C270 is to be used. 

C. Reports: Submit reports on grout indicating compliance of component grout materials to 
requirements of ASTM C476 and test and evaluation reports to requirements of ASTM C1019 . 

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

1.05 QUALITY ASSURANCE 

A. 	Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract 
Documents. 

1.06 PRECONSTRUCTION TESTING 

A. Testing will be conducted by an independent test agency, in accordance with provisions of 
Section 01 43 00 - Quality Assurance. 

B. Grout Mixes: Test grout batches in accordance with ASTM C1019 procedures. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

04 05 16 - 1 
Masonry Grouting 

February 2, 2023 



1. 	Test results will be used to establish optimum grout proportions and establish quality 
control values for construction testing. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. 	Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign 
matter. 

1.08 FIELD CONDITIONS 

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

B. Hot Weather Requirements: Comply with IMIAWC (HW). 

PART 2 PRODUCTS 

2.01 GROUT APPLICATIONS 

A. At Contractor's option, grout may be field-mixed from packaged dry materials or made from 
factory premixed dry materials with addition of water only. 

B. Grout Mix Designs: 
1. 	Bond Beams and Lintels : 2,500 psi strength at 28 days; 8-10 inches slump; provide 

premixed type in accordance with ASTM C 94/C 94M . 
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less. 
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches. 

2. 	Engineered Masonry: 2,500 psi strength at 28 days; 8-10 inches slump; provide premixed 
type in accordance with ASTM C 94/C 94M . 
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less. 
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches. 

2.02 MATERIALS 

A. Portland Cement: ASTM C150/C150M. 
1. Type: Type I -Normal; ASTM C150/C150M. 
2. Color: Standard gray. 

B. Grout Materials: 
1. 	Portland Cement: ASTM C150, Type I 
2. 	Grout Aggregate: ASTM C 404. 

a. Fine Aggregates: Clean, sharp, natural sand free from loam, clay lumps, or other 
deleterious substances. 

b. Coarse Aggregates: Clean, uncoated, pea gravel containing no clay, mud, loam, or 
foreign matter. Maximum aggregate size 3/4 inch. 

3. 	Flyash: ASTM C618-89a, Type C or F may be substituted for up to 20 percent of the total 
cementitious materials in the grout mix. 

C. 	Grout Coarse Aggregate: Maximum 3/8 inch size 

D. Water: Clean and potable. 

E. 	Cold Weather Admixture: Non chloride, noncorrosive, accelerating admixture complying with 
ASTM C 494 Type C. 
1. Acceptable Manufacturers: 

a. Accelguard 80, Euclid Chemical Co. 
b. Trimix - NCA; Sonneborn 
c. Master Builders, Inc., Cleveland, Ohio 
d. Substitutions: See Section 01600 - Product Requirements . 

F. 	Bonding Agent: Latex type. 

G. 	Integral Water Repellent Admixture: Polymeric liquid admixture added to mortar at the time of 
manufacture. 
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1. 	Performance of Mortar with Integral Water Repellent: 
a. Flexural Bond Strength: ASTM C1072; minimum 10 percent increase. 
b. Compressive Strength: ASTM C1314; maximum 5 percent decrease. 
c. Drying Shrinkage: ASTM C1148; maximum 5 percent increase in shrinkage. 

2. 	Use only in combination with masonry units produced with integral water repellent 
admixture. 

3. Manufacturers: 
a. Dry-Block Mortar Admixture; Forrer Industries, a unit of W.R. Grace & Co., 

Cambridge, MA 
b. Rheomix: Master Builders, Inc., Cleveland, Ohio 
c. Moxie International 
d. Krete Industries, Inc. 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

2.03 GROUT MIXING 

A. 	Grout Mixes shall be plant mix or factory blended (dry mix with water added at the site) 

B. 	Mix grout in accordance with ASTM C94/C94M. 

C. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with 
ASTM C476 for fine and coarse grout. 
1. 	Grout Proportions (by volume): Comply with Table 1, ASTM C476. 

a. Fine Grout: 1 part portland cement, 0 to 1/10 part hydrated lime or lime putty, 2-1/4 
to 3 parts fine aggregate. 

b. Coarse Grout: 1 part portland cement, 0 to 1/10 part hydrated lime or lime putty, 
2-1/4 parts fine aggregate, 1 to 2 parts coarse aggregate. 

2. 	Grout Slump: Properly proportioned grout shall have a slump of 8 to 10 inches. 

D. Add admixtures in accordance with manufacturer's instructions; mix uniformly. 

E. 	Do not use anti-freeze compounds to lower the freezing point of grout. 

F. 	Do not use calcium chloride in grout. 

2.04 PRECONSTRUCTION TESTING 

A. Testing will be conducted by an independent test agency, in accordance with provisions of 
Section 01 43 00 - Quality Assurance . 

B. Grout Mixes: Test grout batches in accordance with ASTM C1019 procedures. 
1. 	Test results will be used to establish optimum grout proportions and establish quality 

control values for construction testing. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. 	Apply bonding agent to existing concrete surfaces. 

3.02 INSTALLATION 

A. Install grout to requirements of section(s) in which masonry is specified. 

B. Do not install grout in lifts greater than 16 inches without consolidating grout by rodding. 

C. Do not displace reinforcement while placing grout. 

D. Remove excess mortar from grout spaces. 

3.03 GROUTING 

A. 	Use low-lift grouting techniques subject to other limitations of Contract Documents. 
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3.04 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field tests, in accordance with provisions of Section 
01 43 00 - Quality Assurance. 

B. The owner will employ services of an independent testing agency to perform specified testing 
and inspections 

C. Test and evaluate grout in accordance with ASTM C 1019 procedures. 
1. 	Sampling and testing for field quality control will be performed by the Contractor’s testing 

laboratory during the placement of each type of grout fill, as follows: 
a. 	Sampling Fresh Grout Fill: ASTM C 172. 
b. 	Slump: ASTM C 143; one test for each grout load at point of discharge; and one for 

each set of compressive strength specimens. 
c. 	Air Content: ASTM C 231; one for every other grout load at point of discharge, or 

when required by an indication of change. 
d. 	Compressive Strength Tests: ASTM C 109; one set of compression cubes for each 

50 cubic yards or fraction thereof, of each mix design placed in any one day or for 
each 2,500 square feet of surface area placed, whichever provides more cubes. 
1) Specimens: 

(a) One (1) specimen tested at 7 days. 
(b) Two (2) specimens tested at 28 days 
(c) One (1) specimen tested at the direction of the Architect. 
(d) ASTM C 109; the testing laboratory will take a minimum of one set of 4 

standard cubes for each compressive strength test, unless otherwise 
directed by the Architect. 

2) 	Adjust mix if test results are unsatisfactory and resubmit for review. 
3) 	Grout which does not meet the strength requirements is subject to rejection and 

removal from the Work at the expense of the Contractor. 
4) 	The Contractor shall provide all samples and conduct testing as required at no 

cost to the Owner. See Section 01410 for additional information. 
e. 	Grout Temperature: Test hourly when air temperature is 40 degrees F and below, 

and when 80 degrees F and above; and each time a set of compression test 
specimens is made. Comply with the requirements of Section 03300, Cast-In-Place 
Concrete for Cold and Hot Weather Placement. 

f. 	Evaluation of Quality Control Tests: 
1) Do not use grout delivered to the final point of placement which has slump, 

temperature, or total air content outside the specified values. 
2) If the compressive strength tests fail to meet the minimum requirements 

specified, the grout represented by such tests will be considered deficient in 
strength and subject to removal, replacement, reconstruction, or to other action 
required by the Architect, all at the Contractor’s expense. 

END OF SECTION 
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SECTION 04 20 00 
UNIT MASONRY 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Concrete block. 

B. Split Face Concrete Masonry Units 

1.02 RELATED REQUIREMENTS 

A. Section 04 05 13 - Masonry Mortaring 

B. Section 04 05 16 - Masonry Grouting 

C. Section 04 05 19 - Masonry Anchorage & Reinforcing 

D. Section 04 05 23 - Masonry Accessories 

E. Section 05 50 00 - Metal Fabrications : Loose steel lintels . 

F. Section 06 10 00 - Rough Carpentry: Nailing strips built into masonry. 

G. Section 07 21 13 - Board Insulation: Insulation for cavity spaces. 

H. Section 07 84 00 - Firestopping: Firestopping at penetrations of fire-rated masonry and at top 
of fire-rated walls. 

I. Section 07 92 00 - Joint Sealants: Sealing control and expansion joints. 

1.03 REFERENCE STANDARDS 

A. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay 
Tile 2021. 

B. ASTM C67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile 
2017. 

C. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2021. 

D. ASTM C129 -Standard Specification for Nonloadbearing Concrete Masonry Units 2017. 

E. ASTM C140/C140M -Standard Test Methods for Sampling and Testing Concrete Masonry 
Units and Related Units 2022a. 

F. ASTM C270 -Standard Specification for Mortar for Unit Masonry 2019a, with Editorial Revision. 

G. ASTM C1072 -Standard Test Methods for Measurement of Masonry Flexural Bond Strength 
2019. 

H. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar 
1992a (Reapproved 2014). 

I. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms 2021. 

J. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2016. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene a preinstallation meeting two weeks before starting work of 
this section; require attendance by all relevant installers, architect and structural engineer. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data for Unit Masonry 

C. Shop Drawings: Include bar schedules, shapes of bent bars, spacing of bars, and location of 
splices. 
1. 	Provide elevations of shear wall reinforcing. 
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D. 	Samples: Submit four samples of facing brick, ceramic glazed facing brick, and ceramic glazed 
structural clay facing tile units to illustrate color, texture, and extremes of color range. 

E. Manufacturer's Certificate: Certify that masonry units meet or exceed specified requirements. 

F. Manufacturer's Certificate: Certify that water repellent admixture manufacturer has certified 
masonry unit manufacturer as an approved user of water repellent admixture in the 
manufacture of concrete block. 

1.06 QUALITY ASSURANCE 

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract 
Documents. 

B. Protection of Masonry: During erection, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day’s work. Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place. 
2. Where one wythe of multi wythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches down face next to unconstructed wythe and hold 
cover in place 

1.07 MOCK-UP 

A. 	See Section 01 43 00 Quality Assurance 

B. 	Mockups: Build mock-ups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials, execution, and aesthetic 
effect. 
1. 	Build mock-up of typical wall area(s) as shown on Drawings including Movement Control 

Joints (Sealant Filled) 1’4” (minimum length), Air Barrier, Blocking for Window, Horizontal 
and Vertical Reinforcing, Shelf Angles and Supports, Bond Beams and Lintels, Brick Ties 
and Anchors Flashing, End Dams, Weeps and Vents, Cavity Drainage Material (if 
required), Window Head, Sill and Jamb Details. 
a. Include a sealant-filled joint at least 16 inches long in each exterior wall mock-up. 
b. Include lower corner of window opening at upper corner of exterior wall mock-up. 

Make opening approximately 12 inches wide by 16 inches high. 
c. Include through-wall flashing installed for a 24-inch length in corner of exterior wall 

mock-up approximately 16 inches down from top of mockup, with a 12-inch length of 
flashing left exposed to view (omit masonry above half of flashing). 

2. 	Prior to starting general masonry cleaning, prepare mock-up for cleaning using the same 
cleaning materials and methods proposed for the Work. 

3. 	Protect accepted mock-ups from the elements with weather-resistant membrane. 
4. 	The construction of the mock-up shall be photographed or videotaped by the masonry 

contractor to be part of a presentation for groups of trades people as they join the project 
work force. 

C. 	Locate where directed. 
1. 	Finish face is to be facing south 

D. 	Obtain Architect's acceptance of visual qualities of the panel before starting of masonry work 

E. 	Mock-up may not remain as part of the Work. 

F. 	Retain mock-up during the duration on construction as a standard for judging completed 
masonry. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. 	Deliver, handle, and store masonry units by means that will prevent mechanical damage and 
contamination by other materials. 
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B. 	Handle and store pre-faced concrete block units in protective cartons or trays. Do not remove 
from protective packaging until ready for installation. 

1.09 ENVIRONMENTAL REQUIREMENTS 

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

B. Hot Weather Requirements: Comply with IMIAWC (HW). 

PART 2 PRODUCTS 

2.01 CONCRETE MASONRY UNITS 

A. 	Manufacturer: The concrete block manufacturer shall be a member of the National Concrete 
Masonry Association. 
1. Obtain masonry units from one manufacturer to provide uniform texture and color for each 

kind required for each continuous area and visually related area. 
2. All concrete masonry units in fire rated partitions shall be equal to UL Classification D-2 (2 

hour) 

B. 	Concrete Block: Comply with referenced standards and as follows: 
1. 	Size: Standard units with nominal face dimensions of 16 by 8 inches and nominal depths 

as indicated on drawings for specific locations. 
2. 	Special Shapes: Provide non-standard blocks configured for corners, lintels, control joint 

edges, and other detailed conditions. 
a. Use bullnose units at all exposed corners, window jambs and sills. 
b. Use special 45 degree corner units. 

3. 	Integral Water Repellent: Provide Integral water repellent at all units exposed to the 
exterior 
a. Dry-Block Mortar Admixture; Forrer Industries, a unit of W.R. Grace & Co., 

Cambridge, MA 
b. Rheomix: Master Builders, Inc., Cleveland, Ohio 
c. Axim Italcementi Group 
d. Krete BGP: Krete Industries, Inc 
e. Substitutions: See Section 01600 - Product Requirements . 

4. 	Load-Bearing Units: ASTM C 90, normal weight . 
a. Normal weight, density 125 pcf or greater 
b. Hollow block, as indicated. 
c. Type II - Nonmoisture controlled 
d. Compressive Strength: 2600 psi. minimum average net area compressive strength. 
e. Exposed Faces: Manufacturer's standard color and texture where indicated. 

5. 	Non-Loadbearing Units: ASTM C 90, normal weight 
a. Normal weight, density 125 pcf or greater 
b. Both hollow and solid block, as indicated. 
c. Compressive Strength: 2600 psi. minimum average net area compressive strength. 
d. Exposed faces: Manufacturer's standard color and texture . 

C. Split-Faced Texture Unit 
1. Split-Faced Block: Full Plane split face with Integral color and waterproofing 

a. 	Basis of Design: Match existing manufacturer and color 
2. Size: Units with nominal face dimensions of 8 x 16 inches and nominal depths as 

indicated on the drawings for specific locations. 
3. Special Shapes: Provide non-standard blocks configured for corners, lintels, control joint 

edges, and other detailed conditions . 
a. 	Use special 45 degree corner units. 

4. Integral Water Repellent: Provide Integral water repellent at all units exposed to the 
exterior 
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a. Water repellent concrete masonry units shall comply with the performance criteria of 
NCMA TEK 19-7 

b. Manufacturers: 
1) Dry-Block Mortar Admixture; Forrer Industries, a unit of W.R. Grace & Co., 

Cambridge, MA 
2) Rheomix: Master Builders, Inc., Cleveland, Ohio 
3) Axim Italcementi Group 
4) Krete BGP: Krete Industries, Inc 
5) Substitutions: See Section 01600 - Product Requirements . 

5. 	Color: As selected from manufacturer's full line of standard colors. 

D. Units with Integral Water Repellent: Concrete block units as specified in this section with 
polymeric liquid admixture added to concrete masonry units at the time of manufacture. 
1. 	Application: All exterior units exposed to the exterior. 
2. 	Performance of Units with Integral Water Repellent: 

a. Water repellent concrete masonry units shall comply with the performance criteria of 
NCMA TEK 19-7 

b. Flexural Bond Strength: ASTM C1072; minimum 10 percent increase. 
c. Compressive Strength: ASTM C1314; maximum 5 percent decrease. 
d. Drying Shrinkage: ASTM C1148; maximum 5 percent increase in shrinkage. 

3. 	Use only in combination with mortar that also has integral water repellent admixture. 
4. 	Use water repellent admixtures for masonry units and mortar by a single manufacturer. 
5. Manufacturers: 

a. Dry-Block Mortar Admixture; Forrer Industries, a unit of W.R. Grace & Co., 
Cambridge, MA 

b. Rheomix: Master Builders, Inc., Cleveland, Ohio 
c. Axim Italcementi Group 
d. Krete BGP: Krete Industries, Inc 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 MORTAR AND GROUT MATERIALS 

A. Masonry Mortaring: Refer to Section 04 05 13 

B. Masonry Grouting: Refer to Section 04 05 16 

2.03 MORTAR AND GROUT MIXING 

A. 	Mortar for Unit Masonry: ASTM C270, using the Proportion Specification. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive masonry. 

B. Verify that related items provided under other sections are properly sized and located. 

C. Verify that built-in items are in proper location, and ready for roughing into masonry work. 

3.02 PREPARATION 

A. Direct and coordinate placement of metal anchors supplied for installation under other sections. 

B. Clean reinforcement of loose rust 

C. Provide temporary bracing during installation of masonry work. Maintain in place until building 
structure provides permanent bracing. 

3.03 COLD AND HOT WEATHER REQUIREMENTS 

A. 	Cold Weather Construction: Comply with whichever is the more stringent: 
1. 	The cold weather construction provisions of TMS 602/ACI 530.1/ASCE 6, Article 1.8 C, 

shall be implemented when the ambient temperature falls below 40 degrees F (4 degrees 
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C) 
2. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, 

during, and 48 hours after completion of masonry work. 
3. Frozen Materials and Work: 

a. Do not use frozen materials mixed or coated with ice or frost. 
b. Do not build on frozen work. 
c. Remove and replace masonry work damaged by frost or freezing. 

B. 	Hot Weather Construction: Comply with whichever is the more stringent: 
1. Hot Weather Construction: The cold weather construction provisions of TMS 602/ACI 

530.1/ASCE 6, Article 1.8 C, shall be implemented when the ambient temperature 
exceeds 100 degrees F (37.8 degrees C), or 90 degrees F (32.2 degrees C) with a wind 
velocity greater than 8 mph (3.58 m/s). 

2. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, 
during, and 48 hours after completion of masonry work. 

3.04 INSTALLATION GENERAL 

A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths 
and to properly locate openings, movement type joints, returns, and offsets. 
1. 	Avoid the use of less than half size units at corners, jambs, returns, offsets and where 

ever possible. 

B. Thickness: Build masonry walls to the full thickness shown except single width walls to be 
nominal unit thickness. 

C. Cut masonry units with motor driven saw designed to cut masonry with clean sharp unchipped 
edges. 

3.05 COURSING 

A. 	Establish lines, levels, and coursing indicated. Protect from displacement. 

B. 	Maintain masonry courses to uniform dimension. Form vertical and horizontal joints of uniform 
thickness. 

C. Concrete Masonry Units: 
1. Bond: Running. 
2. Coursing: One unit and one mortar joint to equal 8 inches. 
3. Mortar Joints: Concave. 

D. Split Face Concrete Masonry Units: 
1. 	Bond: Running . 
2. 	Coursing: One unit and one mortar joint to equal 8 inches . 
3. 	Coursing: 

a. Nominal 8 high units: One unit and one mortar joint to equal 8 inches 
b. Nominal 16 high units: One unit and one mortar joint to equal 16 inches 
c. Nominal 4 high units: One unit and one mortar joint to equal 4 inches 

4. 	Mortar Joints: Concave . 

3.06 PLACING AND BONDING 

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other 
work. 

B. Lay hollow masonry units with face shell bedding on head and bed joints. 

C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted. 

D. Remove excess mortar and mortar smears as work progresses. 

E. Interlock intersections and external corners. 
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F. 	Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment must 
be made, remove mortar and replace. 

G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped 
edges. Prevent broken masonry unit corners or edges. 
1. 	Cut masonry units with a motor -driven saw designed to cut masonry. 

H. Cut mortar joints flush where wall tile is scheduled, resilient base is scheduled, or cavity 
insulation vapor barrier adhesive is applied. 

I. Isolate masonry partitions from vertical structural framing members with a control joint as 
indicated. 

J. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or 
decks with compressible joint filler. 

3.07 WEEPS/CAVITY VENTS 

A. 	Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through- 
wall flashing above shelf angles and lintels and at bottom of walls. 

3.08 CAVITY MORTAR CONTROL 

A. Do not permit mortar to drop or accumulate into cavity airspace or to plug weep/cavity vents. 

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories. 

C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended 
by manufacturer to prevent mortar droppings from blocking weep/cavity vents. 

3.09 REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY 

A. Install horizontal joint reinforcement 16 inches on center. 

B. Place masonry joint reinforcement in firstand second horizontal joints above and below 
openings. Extend minimum 16 inches each side of opening. 

C. Place continuous joint reinforcement in first and second joint below top of walls. 

D. Lap joint reinforcement ends minimum 6 inches . 

E. Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of 
dimensioned position. 

F. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. Space 
anchors at maximum of 24 inches horizontally and 24 inches vertically. 

G. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches on 
center. 

3.10 CONTROL AND EXPANSION JOINTS 

A. 	Install control and expansion joints 
1. Where shown on the drawings 
2. In accordance with the Brick Industry Association (BIA) recommendations. 
3. In accordance with the National Concrete Masonry Association (NCMA) 

recommendations. 

B. 	Do not continue horizontal joint reinforcement through control or expansion joints. 

C. 	Install preformed control joint device in continuous lengths. Seal butt and corner joints in 
accordance with manufacturer's instructions. 

D. 	Size control joints as indicated on drawings; if not shown, 3/8 inch wide and deep. 

E. 	Column Isolation from Masonry: Continuously wrap steel columns or structural supports within 
masonry walls with expansion joint filler sheets (column isolation). Secure sheets with light 
gauge wire. 
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3.11 BUILT-IN WORK 

A. As work progresses, install built-in metal door frames and glazed frames and other items to be 
built into the work and furnished under other sections. 

B. Install built-in items plumb, level, and true to line. 

C. Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid 
with grout. 
1. 	Fill adjacent masonry cores with grout minimum 12 inches from framed openings. 

D. Fill cores in hollow concrete masonry units with grout 3 course (24 inches) under bearing plates 
beams posts and similar items, unless otherwise indicated. 

E. Do not build into masonry construction organic materials that are subject to deterioration. 

3.12 TOLERANCES 

A. Maximum Variation From Unit to Adjacent Unit: 1/16 inch. 

B. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or 
more. 

C. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft. 

D. Maximum Variation of Mortar Joint Thickness: Head joint, minus 1/4 inch, plus 3/8 inch. 

3.13 CUTTING AND FITTING 

A. Cut and fit for built in items and built in items. Coordinate with other sections of work to provide 
correct size, shape, and location. 

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or 
strength of masonry work may be impaired. 

3.14 SOURCE QUALITY CONTROL 

A. 	Masonry Contractor shall water test cavity to verify all water is draining to the exterior through 
the weeps before continuing with exterior wythe before capping wall. 
1. Contractor shall perform tests in the presence of, A/E, testing lab representative, and 

General Contractor. 
a. 	Do not proceed more than 3 veneer courses above flashing without testing, 

observation, and picture documentation by testing lab representative. 
2. Contractor shall hold water hose and with standard water pressure force water into the 

cavity at a cell vent so water can be observed coming out adjacent weeps for a period of 
at least 5 minutes. Contractor shall continue down the wall to the next cell vent where a 
weep did not indicate water wicking out and continue this process until the entire length of 
flashing is tested. 

3. Where water is observed inside the building or outside the building away from the weeps, 
masonry units shall be removed and flashing re-inspected and repaired. 

4. Water test shall be re-performed where flashing was repaired. 

3.15 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 - Quality Assurance. 
1. 	The owner is to engage and compensate the on site testing agency. 

B. Clay Masonry Unit Tests: Test each variety of clay masonry in accordance with ASTM 
C67/C67M requirements, sampling 5 randomly chosen units for each 50,000 installed. 

C. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with 
ASTM C140/C140M for compliance with requirements of this specification. 

D. Concrete Masonry Units with Integral Water Repellent: Water repellent concrete masonry units 
shall comply with the performance criteria of NCMA TEK 19-7 
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1. Water Droplet Test: Lay unit in a horizontal position, apply water droplets. Unit 
manufactured with an integral water-repellent admixture will be able to support at least 
three out of the five water droplets for a period of five minutes or more. 

2. Sampling randomly chosen units for each 10,000 units shipped. 

E. 	All mortar shall meet the "proportion specification" of ASTM C-270 and be made with portland 
cement/lime (non air-entrained). The use of masonry cement mortar is strictly prohibited. Use 
Type 'S' for walls below grade and Type 'N' for all other walls. 

F. 	Test and evaluate grout in accordance with ASTM C 1019 procedures. 
1. 	Test and evaluate grout in accordance with ASTM C 1019 procedures. 

a. 	Sampling and testing for field quality control will be performed by the Contractor’s 
testing laboratory during the placement of each type of grout fill, as follows: 
1) 	Sampling Fresh Grout Fill: ASTM C 172. 
2) 	Slump: ASTM C 143; one test for each grout load at point of discharge; and one 

for each set of compressive strength specimens. 
3) 	Air Content: ASTM C 231; one for every other grout load at point of discharge, 

or when required by an indication of change. 
4) 	Compressive Strength Tests: ASTM C 109; one set of compression cubes for 

each 50 cubic yards or fraction thereof, of each mix design placed in any one 
day or for each 2,500 square feet of surface area placed, whichever provides 
more cubes. 
(a) Specimens: 

(1) One (1) specimen tested at 7 days. 
(2) Two (2) specimens tested at 28 days. 
(3) One (1) specimen tested at the direction of the Architect. 
(4) Masonry ASTM C 109; the testing laboratory will take a minimum of 

one set of 4 standard cubes for each compressive strength test, 
unless other wise directed by the Architect. 

(b) Adjust mix if test results are unsatisfactory and resubmit for review. 
(c) Grout which does not meet the strength requirements is subject to rejection 

and removal from the Work at the expense of the Contractor. 
5) 	Grout Temperature: Test hourly when air temperature is 40 degrees F and 

below, and when 80 degrees F and above; and each time a set of compression 
test specimens is made. Comply with the requirements of Section 03300, Cast-
In-Place Concrete for Cold and Hot Weather Placement. 

b. 	Evaluation of Quality Control Tests: 
1) Do not use grout delivered to the final point of placement which has slump, 

temperature, or total air content outside the specified values. 
2) If the compressive strength tests fail to meet the minimum requirements 

specified, the grout represented by such tests will be considered deficient in 
strength and subject to removal, replacement, reconstruction, or to other action 
required by the Architect, all at the Contractor’s expense. 

G. Masonry Inspection 
1. Provide masonry inspection of concrete or brick masonry walls as required to insure that 

masonry construction is in conformance with the Contract Documents. 
2. The masonry inspector shall prepare a written report or reports for each day of inspection. 

Masonry Inspection report that follows Section 01 4000 shall be used for the reports. 
3. The masonry inspector shall be present and observe all grouting operations in wall 

requiring inspection. The masonry inspector shall be present at the project site with in 
sufficient time, in advance of grouting operations, to inspect the construction to insure its 
conformance to the Contract Documents and that grouting may proceed. Periodically the 
masonry inspector shall be present during the placement of masonry units and 
reinforcement. 
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4. 	No grouting shall be permitted unless the masonry inspector is present and has indicated 
that the masonry construction is properly prepared for grouting operation. 

3.16 CLEANING 

A. Remove excess mortar and mortar droppings. 

B. Replace defective mortar. Match adjacent work. 

C. Clean soiled surfaces with cleaning solution. 

D. Use non-metallic tools in cleaning operations. 

3.17 PROTECTION 

A. Protect installed units from splashing, stains, mortar, and other damage. 

B. Without damaging completed work, provide protective boards at exposed external corners that 
are subject to damage by construction activities. 

3.18 MASONRY WASTE DISPOSAL 

A. Comply with waste Management requirements of Division 01, Construction Waste Management 
and Disposal 

B. Excess Concrete Masonry Waste: Remove excess clean concrete waste that cannot be used 
as fill as described above and other masonry operations waste, and legally dispose of off site. 

END OF SECTION 
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SECTION 05 12 00 
STRUCTURAL STEEL FRAMING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Structural steel framing members. 

B. Base plates, shear stud connectors and expansion joint plates. 

C. Grouting under base plates. 

1.02 RELATED REQUIREMENTS 

A. Section 03 3000 - Cast-in-Place Concrete 

B. Section 05 21 00 - Steel Joist Framing. 

C. Section 05 31 00 - Steel Decking: Support framing for small openings in deck. 

D. Section 05 50 00 - Metal Fabrications: Steel fabrications affecting structural steel work. 

1.03 REFERENCE STANDARDS 

A. AISC (MAN) - Steel Construction Manual 2017. 

B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges 2016. 

C. AISC 360 - Specification for Structural Steel Buildings 

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019. 

E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless 2022. 

F. ASTM A108 -Standard Specification for Steel Bar, Carbon and Alloy, Cold Finished 2018. 

G. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 
PSI Tensile Strength 2021. 

H. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes 2021. 

I. ASTM A992/A992M - Standard Specification for Structural Steel Shapes 2020. 

J. ASTM A1008/A1008M -Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Required Hardness, Solution Hardened, and Bake Hardenable 2021. 

K. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Nonshrink) 2017. 

L. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2012. 

M. AWS D1.1/D1.1M -Structural Welding Code -Steel 2020. 

N. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research 
Council on Structural Connections 2014, with Errata (2015). 

O. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004. 

P. SSPC-SP 3 - Power Tool Cleaning 2018. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: 
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, 

and fasteners. 
2. Indicate top of steel. Top of steel indications shall be referenced from the ground finished 

floor (100'-0"). 
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3. Connections not detailed. 
4. Indicate cambers and loads. 
5. Indicate welded connections with AWS A2.4 welding symbols. Indicate net weld lengths. 

1.05 QUALITY ASSURANCE 

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction 
Manual." 

B. Comply with AISC 303 and 360. 

C. Structural steel members designated as architecturally-exposed structural steel (AESS) to also 
comply with Section 05 12 13. 

D. Erect structural steel in compliance with the AISC “Specifications and Code of Standard 
Practice." 
1. 	OSHA safety practices for steel erection per Federal Register 29 CFR 1926, Subpart R. 

E. Fabricator: Company specializing in performing the work of this section with minimum five 
years of documented experience. 

F. Erector: Company specializing in performing the work of this section with minimum five years 
of documented experience. 

G. Design connections not detailed on drawings under direct supervision of a Professional 
Structural Engineer experienced in design of this work and licensed in Ohio. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. 	All load bearing structural steel shall be fabricated and produced using only steel made in the 
United States in accordance with Sections 153.011 and 153.99 of the Ohio Revised Code 
(ORC). 

2.02 MATERIALS 

A. 	Steel Angles, Channels, and S Shapes: ASTM A 36/A 36M or ASTM A 572 (Fy = 50ksi). 

B. 	Steel W Shapes: ASTM A 992/A 992M (Fy = 50ksi). 

C. 	Rolled Steel Structural Shapes: ASTM A 992/A 992M (Fy = 50ksi). 

D. 	Plates and Bar: ASTM A 36, unless otherwise noted. 

E. Cold-Formed Structural Tubing: ASTM A500/A500M, Grade B. 

F. 	Pipe: ASTM A 53/A 53M, Type E or S, Grade B, Finish black and galvanized, as indicated. 

G. 	High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, medium 
carbon, plain unless otherwise noted. 

H. 	High Strength Threaded Fasteners: Heavy hexagon structural bolts, heavy hexagon nuts and 
hardened washers as follows: 
1. Quenched and tempered medium-carbon steel bolts, nuts and washers complying with 

ASTM A 325. 
2. Where indicated as galvanized, provide units that are zinc coated, either mechanically 

deposited complying with ASTM B 695, Class 50, or hot dip galvanized complying with 
ASTM A 153. 

I. 	Quenched and tempered alloy steel bolts, nuts and washers complying with ASTM 490. 

J. 	Snap-off Direct Tension Indicators: ASTM F 1852, type as required or tension control bolts. 
1. 	Use for all A325 and A490 bolts 

K. 	Headed Anchor Rods: ASTM A 307 Grade C, plain. 

L. 	Welding Materials: AWS D1.1/D1.1M; type required for materials being welded. 

M. Sliding Bearing Plates: Teflon coated. 
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N. Grout: Non-shrink, non-metallic aggregate type, complying with ASTM C 1107/C 1107M 
premixed, factory packaged, flowable, mortar grouting compound capable of developing a 
minimum compressive strength of 9,000 psi at 28 days. 

O. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities 
having jurisdiction. 

P. Touch-Up Primer for Galvanized Surfaces: Fabricator's standard, complying with VOC 
limitations of authorities having jurisdiction. 

2.03 FABRICATION 

A. 	Shop fabricate to greatest extent possible. 

B. 	Shop Fabrication and Assembly: Fabricate and Assemble structural assemblies in the shop to 
greatest extent possible. Fabricate items of structural steel in accordance with ASIC 
Specifications and as indicated on final shop drawings. Provide camber in structural steel 
members where indicated. 
1. Properly mark and match mark materials for field assembly. Fabricate for delivery 

sequence that will expedite erection and minimize field handling of materials. 
2. Where finishing is required, complete assembly, including welding of units before start of 

finishing operations. Provide finish surfaces of members exposed in final structure free of 
markings burns and other defects. 

C. 	Connections: Weld or bolt shop connection, as indicated. 
1. Bolt field connections, except where welded connections or other connections are 

indicated. 
2. Provide high-strength threaded fasteners for principal bolted connections, except where 

unfinished bolts are indicated. 
3. Provide unfinished threaded fasteners for only bolted connections to facilitate erection. 

D. 	High-Strength Bolted Construction: Install high-strength threaded fasteners in accordance with 
AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts." 

E. 	Welded Construction: Comply with AWS Code for procedures, appearance and quality of 
welds and methods used in correcting welding work. 
1. 	Assemble and weld built-up sections by methods that will reproduce true alignment of 

axes without warp. 

F. 	Holes for Other Work: Provide holes required for securing other work to structural steel framing 
and for passage of other work through steel framing members, as shown on final shop 
drawings. 
1. Provide threaded nuts welded to framing and other specialty items as indicated to receive 

other work. 
2. Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame-cut holes or 

enlarge holes by burning. Drill holes in bearing plates. 

G. 	Develop required camber for members. 

H. Metal Jointing and Finish Quality Levels: 
1. 	Exposed Columns (interior and exterior) 

a. Architectural: All joints as inconspicuous as possible, whether welded or mechanical. 
b. Welded Joints: Continuously welded and ground smooth and flush. 
c. Mechanical Joints: Butted tight, flush, and hairline; concealed fastenings only. 
d. Exposed Edges and Corners: Eased to small uniform radius. 
e. Metal Surfaces to be Painted: Sanded or ground smooth, suitable for highest quality 

gloss finish. 

2.04 FINISH 

A. 	Prepare structural component surfaces in accordance with SSPC-SP 3. 
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B. Shop prime structural steel members. Do not prime surfaces that will be fireproofed. 

C. Leave structural steel members un-primed if they will be not be in public view. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that conditions are appropriate for erection of structural steel and that the work may 
properly proceed. 

3.02 ERECTION 

A. 	Erect structural steel in compliance with AISC "Code of Standard Practice for Steel Buildings 
and Bridges". 

B. 	Erect structural steel in compliance with the AISC “Specifications and Code of Standard 
Practice.” 
1. 	OSHA safety practices for steel erection per Federal Register 29 CFR 1926, Subpart R. 

C. Temporary Shoring and Bracing: Provide temporary shoring and bracing members with 
connections of sufficient strength to bear imposed loads. Remove temporary members and 
connections when permanent members are in place and final connections are made. Provide 
temporary guy lines to achieve proper alignment of structures as erection proceeds. 

D. 	Temporary Planking: Provide temporary planking and working platforms as necessary to 
effectively complete work. 

E. 	Setting Bases and Bearing Plates: Clean concrete and masonry bearing surfaces of bond- 
reducing materials and roughen to improve bond to surfaces. Clean bottom surface of base 
and bearing plates. 
1. Set loose and attached base plates and bearing plates for structural members on wedges 

or other adjusting devices. 
2. Tighten anchor bolts after supported members have been positioned and plumbed. Do 

not remove wedges or shims, but if protruding, cut off flush with edge of base or bearing 
plate prior to packing with grout. 

3. Pack grout solidly between bearing surfaces and bases or plates to ensure that no voids 
remain. Trowel grouted surface smooth, splay neatly to 45 degrees. Finish exposed 
surfaces, protect installed materials, and allow to cure. 

4. For proprietary grout materials, comply with manufacturer’s instructions. 

F. 	Field Assembly: Set structural frames accurately to lines and elevations indicated. Align and 
adjust various members forming part of complete frame or structure before permanently 
fastening. Clean bearing surfaces and other surfaces that will be in permanent contact before 
assembly. Perform necessary adjustments to compensate for discrepancies in elevations and 
alignment. 
1. Level and plumb individual members of structure within specified AISC tolerances. 
2. Establish required leveling and plumbing measurements on mean operating temperature 

of structure. Make allowances for difference between temperature at time of erection and 
mean temperature at which structure will be when completed and in service. 

3. Splice members only where indicated and accepted on shop drawings. 

G. Erection Bolts: On exposed welded construction, remove erection bolts, fill holes with plug 
welds, and grind smooth at exposed surfaces. 
1. Do not enlarge unfair holes in members by burning or by using drift pins, except in 

secondary bracing members. Ream holes that must be enlarged to admit bolts. 
2. Comply with AISC Specifications for bearing, adequacy of temporary connections, 

alignment, and removal of paint on surfaces adjacent to field welds. 

H. 	Gas Cutting: Do not use gas cutting torches in field for correcting fabrication errors in primary 
structural framing. Cutting will be permitted only on secondary members that are not under 
stress, as acceptable to Architect. Finish gas-cut sections equal to a sheared appearance 
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when permitted. 

I. 	Touch-Up Painting: Immediately after erection, clean field welds bolted connections, and 
abraded areas of shop paint. Apply paint to exposed areas using same material as used for 
shop painting. 
1. 	Apply by brush or spray to provide minimum dry film thickness of 1.5 mils. 

3.03 ERECTION 

A. Erect structural steel in compliance with AISC 303. 

B. Allow for erection loads, and provide sufficient temporary bracing to maintain structure in safe 
condition, plumb, and in true alignment until completion of erection and installation of 
permanent bracing. 

C. Use carbon steel bolts only for temporary bracing during construction, unless otherwise 
specifically permitted on drawings. Install high-strength bolts in accordance with RCSC 
(HSBOLT) "Specification for Structural Joints Using High-Strength Bolts". 

D. Do not field cut or alter structural members without approval of Architect. 

E. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in 
contact with concrete. 

F. Grout solidly between column plates and bearing surfaces, complying with manufacturer's 
instructions for nonshrink grout. Trowel grouted surfaces smooth, splaying neatly to 45 
degrees. 

3.04 TOLERANCES 

A. Maximum Variation From Plumb: 1/4 inch per story, non-cumulative. 

B. Maximum Offset From True Alignment: 1/4 inch. 

3.05 FIELD QUALITY CONTROL 

A. 	An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 Quality Assurance. 

B. Special Inspection: 
1. Special inspections are inspections and testing of materials, installation, fabrication, 

erection or placement of components and connections mandated by the Authority having 
Jurisdiction (AHJ) that also require special expertise to ensure compliance with the 
approved contract documents and the referenced standards. 

2. Special inspections are separate from and independent of tests and inspections 
conducted by the Owner or Contractor for the purposes of quality assurance and contract 
administration. 

C. 	Shop-Bolted Connection: Inspect or test in accordance with AISC specifications. 

D. 	Shop Welding: Inspect and test during fabrication of structural steel assemblies, as follows: 
1. Certify welders and conduct inspections and tests as required. Record types and 

locations of defects found in work. Record work required and performed to correct 
deficiencies. 

2. Perform visual inspection of all weld. 

E. 	Field-Bolted Connections: Inspect in accordance with AISC specifications. 
1. For Direct Tension Indicators, comply with requirements of ASTM F 959. Verify that gaps 

are less than gaps specified in Table 2. 
2. Test at least 25 percent of bolted connections 

F. 	Field Welding: Inspect and test during erection of structural steel as follows: 
1. 	Certify welders and conduct inspections and tests as required. Record types and 

locations of defects found in work. Record work required and performed to correct 
deficiencies. 
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2. 	Perform visual inspection of all welds. 

3.06 FIELD QUALITY CONTROL 

A. 	An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 - Quality Assurance. 

END OF SECTION 
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SECTION 05 21 00 
STEEL JOIST FRAMING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Open web steel joistsand shear stud connectors, with bridging, attached seats and anchors. 

B. Loose bearing members, such as plates or angles, and anchor bolts for site placement. 

C. Supplementary framing for roof openings greater than 18 inches. 

1.02 RELATED REQUIREMENTS 

A. Section 05 12 00 - Structural Steel Framing: Superstructure framing. 

B. Section 05 31 00 - Steel Decking: Support framing for openings less than 18 inches in decking. 

C. Section 05 50 00 - Metal Fabrications: Non-framing steel fabrications attached to joists. 

1.03 REFERENCE STANDARDS 

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019. 

B. ASTM A108 -Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished 2018. 

C. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 
PSI Tensile Strength 2021. 

D. ASTM A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 
Minimum Tensile Strength; 2009. 

E. ASTM A 325M - Standard Specification for High-Strength Bolts for Structural Steel Joints 
(Metric); 2009. 

F. AWS D1.1/D1.1M -Structural Welding Code -Steel 2020. 

G. IAS AC172 -Accreditation Criteria for Fabricator Inspection Programs for Structural Steel 2018. 

H. SJI Technical Digest No. 9 - Handling and Erection of Steel Joists and Joist Girders 2008. 

I. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004. 

J. SSPC-Paint 25 -Zinc Oxide, Alkyd, Linseed Oil Primer for Use Over Hand Cleaned Steel, Type 
I and Type II; Society for Protective Coatings; 1997 (Ed. 2004). 

K. SSPC-SP 2 - Hand Tool Cleaning 2018. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate standard designations, joist coding, configurations, sizes, spacings, 
cambers, locations of joists, joist leg extensions, bridging, connections, and attachments. 

C. Submittals required by the State of Ohio bearing the seal of a Profession Engineer. 
1. Show joist configurations, sizes, spacing, size and type of connectors, cambers, framed 

openings, bearing and anchor details, bridging, and bracing. 
2. Provide shop drawings stamped or sealed by design engineer. 

1.05 QUALITY ASSURANCE 

A. Design connections not detailed on drawings under direct supervision of a Professional 
Structural Engineer experienced in design of this work and licensed in Ohio. 

B. Perform Work, including that for headers and other supplementary framing, in accordance with 
SJI (SPEC) Standard Specifications Load Tables and SJI Technical Digest No. 9. 

C. Manufacturer Qualifications: Company specializing in performing the work of this section with 
minimum 5 yearsdocumented experience. 
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D. Fabricator Qualifications: A qualified steel fabricator that is accredited by the International 
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance 
with IAS AC172. 

E. Erector Qualifications: Company specializing in performing the work of this section with 
minimum 3 yearsdocumented experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. 	Transport, handle, store, and protect products to SJI requirements. 

PART 2 PRODUCTS 

2.01 REFER TO STRUCTURAL DRAWINGS FOR EXACT MATERIALS, SIZES AND LOCATIONS 

2.02 GENERAL 

A. 	Products with Recycled Content: 
1. 	LEED Submittals: State unit cost, post-consumer and post-industrial content percentages, 

quantity installed, total material cost, and total recycled content value; attach evidence of 
contents from either manufacturer or an independent agency. 

2.03 MANUFACTURERS 

A. Steel Joists: 
1. Canam Group Inc: www.canam-steeljoists.ws  
2. CMC Joist: www.cmcjoist.com. 
3. Nucor-Vulcraft Group: www.vulcraft.com/#sle.  
4. Gooder Hendrickson: www.gooderjoist.com  
5. New Millenium Building Systems: www.newmill.com  
6. Substitutions: See Section 01 60 00 - Product Requirements. 

2.04 MATERIALS 

A. 	Steel: Comply with SJI and AISC 'Standard Specifications.' 
1. 	strength used as a basis for the design stresses shall be as follows: 

a. Chords = 50,000psi 
b. Webs = 36,000psi or 50,000psi 

2. 	Evidence that the steel furnished meets or exceeds the design yield strength shall be 
provided, on A/E request, in the form of certified test results. 

3. 	Deduct the area of holes in chords from the area of the chord when calculating the 
strength of the member. 

B. 	Open Web Joists: SJI Type K Joists: 
1. 	Provide bottom and top chord extensions as indicated. 
2. 	End bearing to be as follows, except as otherwise noted. 

a. End bearing of 2-1/2 inches on steel supports. 
b. End bearing of 4 inches on masonry supports. 

3. 	Finish: Shop primed. 
4. 	Expansion type anchor bolts shall provide a minimum of 5,438 lb working strength in 

shear and 3,225 lb in pull-out per bolt, in 4,000 psi concrete. 
5. 	Finish: Plain, uncoated. 

C. 	Shear Stud Connectors: Made from ASTM A108 Grade 1015 bars. 

D. 	Structural Steel For Supplementary Framing and Joist Leg Extensions: ASTM A 36/A 36M. 
1. 	Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging 

of material, size, and type required by SJI's 'Specification " for type of joint chord size, 
spacing and span. 

E. 	Welding Materials: AWS D1.1/D1.1M; type required for materials being welded. 
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F. 	Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities 
having jurisdiction. 
1. 	Coordinate primer with topcoats and sprayed fire-resistive materials and primers 

2.05 FABRICATION 

A. 	General: Fabricate steel joists in accordance with SJI and AISC 'Standard Specifications' and 
as follows: 
1. Shop connections and splices shall be welded with either arc or resistance welding. Shop 

bolted connections are not acceptable. Field bolted splices are acceptable where shown. 
Field bolted splices are acceptable where shown on the Drawings. 

2. Top and bottom chords shall be of uniform size throughout their full length. 

B. 	Camber joists according to SJI's 'Specifications', unless otherwise noted. 

C. 	Comply with AWS requirements and procedures for shop welding, appearance, quality of welds 
and methods used in correcting welding work. 

D. 	Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of 
material, size, and type required by SJI's 'Specifications' for type of joint, chord size, spacing 
and span. 

2.06 FINISH 

A. Shop prime joists . 
1. 	Do not prime surfaces that will be fireproofed . 

B. Prepare surfaces to be finished in accordance with SSPC-SP 2. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify existing conditions prior to beginning work. 

3.02 ERECTION 

A. Erect joists with correct bearing on supports. 

B. Allow for erection loads. Provide sufficient temporary bracing to maintain framing safe, plumb, 
and in true alignment. 

C. Coordinate the placement of anchors for securing loose bearing members furnished as part of 
the work of this section. 

D. After joist alignment and installation of framing, field weld joist seats to steel bearing surfaces. 

E. Coordinate placement of anchors in concrete and masonry construction for securing bearing 
plates and angles. 

F. After joist alignment and installation of framing, field weld joist seats to bearing plates and 
angles. 

G. Position and field weld joist chord extensions and wall attachments as detailed. 

H. Install supplementary framing for floor and roof openings greater than 12 inches. 

I. Do not permit erection of decking until joists are braced, bridged, and secured or until 
completion of erection and installation of permanent bridging and bracing. 

J. Do not field cut or alter structural members without approval of joist manufacturer. 

K. After erection, prime welds, damaged shop primer, and surfaces not shop primed . 

3.03 TOLERANCES 

A. Maximum Variation From Plumb: 1/4 inch. 

B. Maximum Offset From True Alignment: 1/4 inch. 
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3.04 FIELD QUALITY CONTROL 

A. 	An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 - Quality Assurance. 
1. 	The owner is to engage and compensate the on site testing agency. 

B. Special Inspection: 
1. Special inspections are inspections and testing of materials, installation, fabrication, 

erection or placement of components and connections mandated by the AHJ that also 
require special expertise to ensure compliance with the approved contract documents 

and the referenced standards. 
2. Special inspections are separate from and independent of tests and inspections 

conducted by the Owner or Contractor for the purposes of quality assurance and contract 
administration. 

C. 	Welded Connections: Visually inspect all field-welded connections. 

END OF SECTION 
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SECTION 05 31 00 
STEEL DECKING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Roof deck. 

B. Supplementary framing for openings up to and including 18 inches. 

C. Bearing plates and angles. 

1.02 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete topping over metal deck. 

B. Section 03 3000 -Cast-in-place Concrete: Placement of anchors for bearing plates cast in 
concrete. 

C. Section 04 20 00 - Unit Masonry: Placement of anchors for bearing plates embedded in unit 
masonry assemblies. 

D. Section 05 12 00 - Structural Steel Framing: Support framing for openings larger than 18 
inches and shear stud connectors. 

E. Section 05 21 00 - Steel Joist Framing: Support framing for openings larger than 18 inches and 
shear stud connectors. 

1.03 REFERENCE STANDARDS 

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019. 

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 

C. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Required Hardness, Solution Hardened, and Bake Hardenable 2021a. 

D. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021). 

E. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel 2018. 

F. ICC-ES AC43 - Acceptance Criteria for Steel Deck Roof and Floor Systems 2016. 

G. SDI (DM) - Publication No.30, Design Manual for Composite Decks, Form Decks, and Roof 
Decks 2007. 

H. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittals procedures. 

B. Shop Drawings: Indicate deck plan, support locations, projections, openings, reinforcement, 
pertinent details, and accessories. 

C. Product Data: Provide deck profile characteristics, dimensions, structural properties, and 
finishes. 

D. Certificates: Certify that metal deck meets the requirements of the SDI Design Manual. 

1.05 QUALITY ASSURANCE 

A. Design deck layout, spans, fastening, and joints under direct supervision of a Professional 
Structural Engineer experienced in design of this work and licensed in Ohio. 

B. Installer Qualifications: Company specializing in performing the work of this Section with 
minimum 5 years of experience. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. Cut plastic wrap to encourage ventilation. 

B. Separate sheets and store deck on dry wood sleepers; slope for positive drainage. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Steel Deck: 
1. Canam Steel Corporation: www.canam-steeljoists.ws. 
2. Nucor-Vulcraft Group : www.vulcraft.com/#sle.  
3. Wheeling Corrugating Co: www.wheelingcorrugating.com. 
4. New Millenium Building Systems: www.newmill.com  
5. Metal Dek Group : www.metaldek.com  
6. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 STEEL DECK 

A. 	Roof Deck: Non-composite type, fluted steel sheet: 
1. Galvanized Steel Sheet: ASTM A653/A653M, Structural Steel (SS) Grade 33/230, with 

G90/Z275 galvanized coating. 
a. 	Structural quality Grade 33 or higher. 

2. Structural Properties: 
a. 	Span Design: Multiple three (3) spans minimum unless otherwise noted. 

3. Minimum Metal Thickness, Excluding Finish: 20 gage unless otherwise noted. 
4. Nominal Height: Refer to the Drawings 
5. Nominal Height: 1-1/2 inch. 
6. Profile: Fluted; SDI WR. 
7. Formed Sheet Width: 24 inch. 
8. Side Joints: Lapped mechanically fastened. 
9. End Joints: Lapped, welded. 

2.03 ACCESSORY MATERIALS 

A. Bearing Plates and Angles: ASTM A36/A36M steelunfinished. 

B. Welding Materials: AWS D1.1/D1.1M. 

C. Fasteners: Galvanized hardened steel, self tapping. 

D. Mechanical Fasteners: Steel; hex washer head, self-drilling, self-tapping. 
1. 	Design Requirements for Sidelap Connections: Provide number and type of fasteners that 

comply with the applicable requirements of SDI (DM) design method for roof deck and 
floor deck applications and ICC-ES AC43. 

E. Weld Washers: Mild steel, uncoated, 3/4 inch outside diameter, 1/8 inch thick. 

F. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20, complying with VOC limitations of 
authorities having jurisdiction. 

G. Flute Closures: Closed cell foam rubber, 1 inch thick; profiled to fit tight to the deck. 

2.04 FABRICATED DECK ACCESSORIES 

A. Sheet Metal Deck Accessories: Metal closure strips, wet concrete stops, and cover plates, 22 
gage, 0.0299 inch thick sheet steel; of profile and size as indicated; finished same as deck. 

B. Roof Drain Pans : Formed sheet steel, 14 gage, 0.0747 inch minimum thickness, flat bottom, 
sloped sides, recessed 1-1/2 inches below roof deck surface, bearing flange 3 inches wide, 
sealed watertight. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify existing conditions prior to beginning work. 

3.02 INSTALLATION 

A. 	Erect metal deck in accordance with SDI Design Manual and manufacturer's instructions. Align 
and level. 

B. 	On concrete and masonry surfaces provide minimum 4 inch bearing. 

C. On steel supports provide minimum 3 inch bearing. 

D. 	Fasten deck to steel support members at ends and intermediate supports at 12 inches on 
center maximum, parallel with the deck flute and at each transverse flute using welds. 
1. Welding: Use fusion welds through weld washers. 
2. Install and anchor roof deck units to resist gross uplift loading of 45 lbs per square foot at 

eave overhang and 30 lbs per square foot for other roof areas. 

E. 	At mechanically fastened male/female side laps fasten at 24 inches on center maximum. 

F. 	Drive mechanical sidelap connectors completely through adjacent lapped sheets; positively 
engage adjacent sheets with minimum three-thread penetration. 

G. Weld deck in accordance with AWS D1.3/D1.3M. 

H. 	At deck openings from 6 inches to 18 inches in size, provide 2 by 2 by 1/4 inch steel angle 
reinforcement. Place angles perpendicular to flutes; extend minimum two flutes beyond each 
side of opening and fusion weld to deck at each flute. 

I. 	Where deck (other than cellular deck electrical raceway) changes direction, install 6 inch 
minimum wide sheet steel cover plates, of same thickness as deck. Fusion weld 12 inches on 
center maximum. 

J. 	At floor edges, install concrete stops upturned to top surface of slab, to contain wet concrete. 
Provide stops of sufficient strength to remain stationary without distortion. 

K. 	At openings between deck and walls, columns, and openings, provide sheet steel closures and 
angle flashings to close openings. 

L. 	Close openings above walls and partitions perpendicular to deck flutes with single row of foam 
cell closures. 

M. 	Position roof drain pans with flange bearing on top surface of deck. Fusion weld at each deck 
flute. 

N. 	Immediately after welding deck and other metal components in position, coat welds, burned 
areas, and damaged surface coating, with touch-up primer. 

3.03 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
4000. 

B. Special Inspection: 
1. Special inspections are inspections and testing of materials, installation, fabrication, 

erection or placement of components and connections mandated by the AHJ that also 
require special expertise to ensure compliance with the approved contract documents 

and the referenced standards. 
2. Special inspections are separate from and independent of tests and inspections 

conducted by the Owner or Contractor for the purposes of quality assurance and contract 
administration. 

END OF SECTION 
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SECTION 05 50 00 
METAL FABRICATIONS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Shop fabricated steel items including: 
1. Loose steel lintels 
2. Loose bearing and leveling plates 
3. Miscellaneous framing and supports 

1.02 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete: Placement of metal fabrications in concrete. 

B. Section 04 2000 - Unit Masonry : Placement of metal fabrications in masonry. 

C. Section 04 2000 - Unit Masonry : Placement of lintels in masonry. 

D. Section 05 12 00 - Structural Steel Framing: Structural steel column anchor bolts. 

E. Section 05 21 00 - Steel Joist Framing: Structural joist bearing plates, including anchorage. 

F. Section 05 31 00 - Steel Decking: Bearing plates for metal deck bearing, including anchorage. 

G. Section 05 51 00 - Metal Stairs. 

H. Section 06 2000 - Finish Carpentry: Mechanical gate latch 

I. Section 09 91 13 - Exterior Painting: Paint finish. 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M -Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

B. ASTM A1011/A1011M -Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 
Ultra-High Strength 2018a. 

C. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and 
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi 
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile 
Strength 2019, with Editorial Revision (2020). 

D. AWS D1.1/D1.1M -Structural Welding Code -Steel 2020. 

E. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004. 

F. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II -Organic) 2019. 

G. SSPC-SP 2 - Hand Tool Cleaning 2018. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size 
and type of fasteners, and accessories. Include erection drawings, elevations, and details 
where applicable. 

C. Samples 
1. 	Submit samples as requested by the Architect during the course of construction. 

1.05 QUALITY ASSURANCE 

A. 	The work of this section shall be coordinated with the work of other Sections. 
1. 	Verify the dimensions and work of other trades adjoining items of this Section before 

fabrication and installation. 
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B. 	Furnish to the pertinent trades items included in this Section that are built into the work of other 
Sections. 

C. 	Welding shall be performed by qualified welders and shall conform to the applicable AWS 
welding code. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. 	Deliver items to be incorporated into the work of other trades in sufficient time to be checked 
prior to installation 

B. 	Repair items which have become damaged to the satisfaction of the Architect prior to 
incorporating them into the work. Replace damaged items if repair cannot be done to the 
satisfaction of the Architect. 

1.07 PROJECT SITE REQUIREMENTS 

A. 	Field measurements shall be taken at the job site, prior to fabrication of items, to verify or 
supplement indicated dimensions and to ensure proper fitting of all items. 

PART 2 PRODUCTS 

2.01 MATERIALS -STEEL 

A. Steel Angles, Channels, and S Shapes : ASTM A 36/A 36M - ASTM 992 (FY = 50ksi) 

B. Steel W Shapes: ASTM A 992/A 992M (FY = 50ksi). 

C. Rolled Steel Structural Shapes: ASTM A 992/A 992M (FY = 50ksi). 

D. Plates and Bar: ASTM A 36, unless otherwise noted. 

E. Bolts, Nuts, and Washers: ASTM F3125/F3125M, Type 1, plain. 

F. Welding Materials: AWS D1.1/D1.1M; type required for materials being welded. 

G. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities 
having jurisdiction. 

H. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20, Type I - Inorganic, complying with 
VOC limitations of authorities having jurisdiction. 

2.02 FABRICATION 

A. 	Fit and shop assemble items in largest practical sections, for delivery to site. 
1. Properly mark and match mark materials for field assembly 
2. Use connections that maintain structural values of joined pieces 

B. 	Fabricate items with joints tightly fitted and secured. 
1. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise shown. 
2. Form bent-metal corners to smallest radius possible without causing grain separation of 

otherwise impairing work. 

C. 	Continuously seal joined members by continuous welds. 

D. 	Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt 
tight, flush, and hairline. Ease exposed edges to small uniform radius. 

E. 	Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located; 
consistent with design of component, except where specifically noted otherwise. 

F. 	Supply components required for anchorage of fabrications. Fabricate anchors and related 
components of same material and finish as fabrication, except where specifically noted 
otherwise. 

G. 	Cut, reinforce, drill and tap miscellaneous metal work as required to receive finish hardware, 
screws, and similar items. 
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2.03 FABRICATED ITEMS 

A. 	Lintels: As detailed; prime paint finish unless otherwise noted/scheduled. 
1. Fabricate loose structural-steel from steel angles and shapes indicated on the drawings. 
2. Weld adjoining members together to form a single unit. 
3. Size loose lintels to provide bearing at each side of opening equal to one-twelfth of the 

clear span, but not less than 8 inches. 
4. Galvanize after fabrication for use in exterior walls. 

B. Loose Bearing and Leveling Plates 
1. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete. 

Plates to be free from twist and warps and of required thickness and bearing area. Drill 
plates for receive anchor bolts and grouting. 

2. Galvanize after fabrication for use in exterior walls. 

C. Miscellaneous Framing and Supports 
1. Provide steel framing and supports that are not part of the structural steel framework as 

necessary to complete the Work. 
2. Fabricate miscellaneous units to sizes, shapes, profiles indicated and necessary to 

receive adjacent work or work to be retained by framing and supports. Fabricate from 
structural steel shapes, plates and steel bars of welded construction. Cut, drill, and tap 
units to receive hardware, hangers, supports, attachments and similar items 

2.04 FINISHES -STEEL 

A. 	Prime paint steel items. 
1. Exceptions: Galvanize items to be embedded in concrete, items to be embedded in 

masonry, and items specified for galvanized finish . 
2. Exceptions: Do not prime surfaces in direct contact with concrete, where field welding is 

required, and items to be covered with sprayed fireproofing. 
3. Exception: Galvanized items to be embedded in exterior walls or surfaces 

B. 	Prepare surfaces to be primed in accordance with SSPC-SP2. 

C. 	Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 

D. Prime Painting: One coat. 

E. 	Galvanizing of Structural Steel Members: Galvanize after fabrication to ASTM A123/A123M 
requirements. Provide minimum 1.7 oz/sq ft galvanized coating. 

F. 	Galvanizing of Non-structural Items: Galvanize after fabrication to ASTM A123/A123M 
requirements. 

2.05 FABRICATION TOLERANCES 

A. Squareness: 1/8 inch maximum difference in diagonal measurements. 

B. Maximum Offset Between Faces: 1/16 inch. 

C. Maximum Misalignment of Adjacent Members: 1/16 inch. 

D. Maximum Bow: 1/8 inch in 48 inches. 

E. Maximum Deviation From Plane: 1/16 inch in 48 inches. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that field conditions are acceptable and are ready to receive work. 

3.02 PREPARATION 

A. 	Clean and strip primed steel items to bare metal where site welding is required. 
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B. 	Supply setting templates to the appropriate entities for steel items required to be cast into 
concrete or embedded in masonry. 

3.03 INSTALLATION 

A. Install items plumb and level, accurately fitted, free from distortion or defects. 

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until 
completion of erection and installation of permanent attachments. 

C. Field weld components as indicated on drawings. 

D. Perform field welding in accordance with AWS D1.1/D1.1M. 

E. Obtain approval prior to site cutting or making adjustments not scheduled. 

F. After erection, prime welds, abrasionsand surfaces not shop primed or galvanized , except 
surfaces to be in contact with concrete. 

END OF SECTION 
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SECTION 05 51 00 
METAL STAIRS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Stairs with concrete treads. 

B. Stairs with metal treads. 

C. Structural steel stair framing and supports. 

D. Handrails and guards. 

1.02 RELATED REQUIREMENTS 

A. Section 01 30 00 - Administrative Requirements 

B. Section 03 30 00 - Cast-in-Place Concrete: Concrete fill in stair pans; mesh reinforcement for 
landings. 

C. Section 03 30 00 - Cast-in-Place Concrete: Placement of metal anchors in concrete. 

D. Section 04 20 00 - Unit Masonry: Placement of metal fabrications in masonry. 

E. Section 05 50 00 - Metal Fabrications. 

F. Section 05 52 13 - Pipe and Tube Railings: Metal handrails. 

G. Section 09 91 13 - Exterior Painting: Paint finish. 

H. Section 09 91 23 - Interior Painting: Paint finish. 

1.03 REFERENCE STANDARDS 

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019. 

B. ASTM A123/A123M -Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

C. ASTM A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 
Minimum Tensile Strength; 2009. 

D. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes 2021a. 

E. ASTM A501/A501M -Standard Specification for Hot-Formed Welded and Seamless Carbon 
Steel Structural Tubing 2021. 

F. ASTM A1008/A1008M -Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Required Hardness, Solution Hardened, and Bake Hardenable 2021a. 

G. AWS D1.1/D1.1M -Structural Welding Code -Steel 2020, with Errata (2021). 

H. SSPC-SP 2 - Hand Tool Cleaning 2018. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size 
and type of fasteners, and accessories. 

C. Design Data: As required by authorities having jurisdiction. 

D. Delegated Design: 
1. 	Stair deatils shown on the drawings indicate general installation and connection methods. 

Complete detail of componets for all loads and forces is to be shown on the shop 
drawings. No changes from sizes and installation methods shown on the construction 
drawings will be permitted without verification that the design criteria cannot be met and 
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with express wirtten consent of the Architect and the Engineer of Record. 
2. Professional Engineer Qualifications: A Professional Engineer who is legally qualified to 

practice in the jurisdiction where the project is located and who is experienced in providing 
engineering services for steel stairs that are similar to those indicated for this project in 
material, design, and extent. 

3. Shop drawings must include structural analysis data of all stair framing components and 
connections to supporting structure in conformance with design loads stated on the 
Structural Drawings. Shop drawings and analysis must bear the seal of the qualified 
Engineer responsible for their preparation. 

1.05 QUALITY ASSURANCE 

A. 	Perform design and prepare shop drawings under direct supervision of a Professional 
Structural Engineer experienced in design of this work and licensed in Ohio. 

PART 2 PRODUCTS 

2.01 METAL STAIRS - GENERAL 

A. 	Metal Stairs: Provide stairs of the design specified, complete with landing platforms, vertical 
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other 
and to building structure. 
1. Regulatory Requirements: Provide stairs and railings complying with the most stringent 

requirements of local, state, and federal regulations; where requirements of Contract 
Documents exceed those of regulations, comply with Contract Documents. 

2. Structural Design: Provide complete stair and railing assemblies complying with the 
applicable local code. 

3. Dimensions: As indicated on drawings. 
4. Shop assemble components; disassemble into largest practical sections suitable for 

transport and access to site. 
5. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch. 
6. Separate dissimilar metals using paint or permanent tape. 

B. Metal Jointing and Finish Quality Levels: 
1. 	Architectural: All joints as inconspicuous as possible, whether welded or mechanical. 

a. Welded Joints: Continuously welded and ground smooth and flush. 
b. Mechanical Joints: Butted tight, flush, and hairline; concealed fastenings only. 
c. Exposed Edges and Corners: Eased to small uniform radius. 
d. Metal Surfaces to be Painted: Sanded or ground smooth, suitable for highest quality 

gloss finish. 
2. 	Service: Exposed joints tight with face surfaces aligned; underside of stair not covered by 

soffit is not considered exposed to view. 
a. Welded Joints: Welded on back side wherever possible. 
b. Welds Exposed to View: Ground smooth; not required to be flush. 
c. Bolts Exposed to View: Countersunk flat or oval head bolts; no exposed nuts or 

screw threads. 
d. Metal Surfaces to be Painted: Sanded smooth, suitable for satin or matte finish. 

C. 	Fasteners: Same material or compatible with materials being fastened; type consistent with 
design and specified quality level. 

D. Anchors and Related Components: Same material and finish as item to be anchored, except 
where specifically indicated otherwise; provide all anchors and fasteners required. 

2.02 METAL STAIRS WITH CONCRETE TREADS 

A. Jointing and Finish Quality Level: Architectural, as defined above. 

B. Risers: Closed . 

C. Treads: Metal pan with field-installed concrete fill. 
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1. Concrete Depth: 2 inches, minimum. 
2. Tread Pan Material: Steel sheet. 
3. Tread Pan Thickness: As required by design; 14 gage, 0.075 inch minimum. 
4. Pan Anchorage to Stringers: Welded to carrier angles welded to stringers. 
5. Concrete Reinforcement: None. 

D. 	Risers: Same material and thickness as tread pans. 
1. Riser: Perforated as shown on the drawings 

a. 	Perforations: 1/2 inch diameter holes on 11/16 inch staggered centers 
2. Riser/Nosing Profile: Sloped riser with rounded nosing of minimum radius. 
3. Nosing Depth: Not more than 1 inch overhang. 
4. Nosing Return: Flush with top of concrete fill, not more than 1/2 inch wide. 
5. Abrasives Nosing 

a. Manufacturer: 
1) American Safety Tread; Product Type 8501 with screw anchors color to be 

selected 
2) Base shall consist of heat treated extruded aluminum alloy 6063-T6. 
3) Abrasive filler shall consist of a mixture of aluminum oxide and silicon carbide 

granules in an epoxy matrix locked into the extruded channels of the base. The 
abrasive ribs shall project a minimum of 1/16 inch above the extruded channels. 

4) Nosings run full length of stair. 
b. Acceptable Manufacturers 

1) Wooster Products Inc. 
2) Balco Architectural Products. 

E. Stringers: Rolled steel channels. 
1. Stringer Depth: As indicated on drawings. 
2. End Closure: Sheet steel of same thickness as risers welded across ends. 

F. 	Landings: Same construction as treads, supported and reinforced as required to achieve 
design load capacity. 

G. Railings: Steel pipe railings. 

H. 	Finish: Shop- or factory-prime painted. 

2.03 METAL STAIRS WITH METAL TREADS 

A. Jointing and Finish Quality Level: Service, as defined above. 

B. Risers: Closed. 

C. Treads and Landings 
1. 	Manufacturer: Wooster Products Inc. Product Number 105 Ferrogrit bolt to stringers 
2. Acceptable Manufacturers: 

a. Barry Pattern & Foundry 
b. Robertson Grating Products 
c. American Safety Tread 

3. 	Substitutions: See Section 01 60 00 - Product Requirements 

D. Treads and Landings 
1. 	Manufacturer: McNichols Co., GW125 (1 1/4 inch by 3/16 inch) Painted black steel bar 

grating with checkered plate nosing 
2. Acceptable Manufacturers: 

a. Metals, Inc, Cleveland, Ohio 
b. Brown-Campbell, Bloomfield Hills, MI 
c. IKG Borden, a Harsco Company, 

3. 	Substitutions: See Section 01 6000 - Product Requirements 

E. Risers: Steel sheet. 
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1. Riser Thickness: As required by design; 14 gage, 0.075 inch minimum. 
2. Riser/Nosing Profile: Sloped riser with rounded nosing of minimum radius. 

F. Stringers: Rolled steel channels. 
1. Stringer Depth: 12 inches. 
2. End Closure: Sheet steel of same thickness as risers welded across ends. 

G. Landings: Same construction as treads, supported and reinforced as required to achieve 
design load capacity. 

H. Railings: Steel pipe railings. 

I. 	Finish: Shop- or factory-prime painted. 

2.04 HANDRAILS AND GUARDS 

A. Wall-Mounted Rails: As specified in Section 05 52 13. 

B. Guards: Pipe railings as specified in Section 05 52 13. 

2.05 MATERIALS 

A. Rolled Steel Floor Plate: ASTM A786/A 

B. Uncoated, Hot-Rolled Steel Sheet: ASTM A1011 commercial quality, Type B, or structural 
quality, Grade 30, unless another grade is required by design loads. 

C. Steel Bars for Grating: ASTM A36. 

D. Galvanized Steel Sheet: ASTM A653, G90 coating, either commercial quality, Type B, or 
structural quality, Grade 33, unless another grade is required for design loads. 

E. Steel Sections Structural Steel Plates, Shapes and Bars: ASTM A 36/A 36M. 

F. Steel Tubing: ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes 
as indicated. 

G. Concrete Fill: Type specified in Section 03 30 00. 

2.06 SHOP FINISHING 

A. 	Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 

B. 	Do not prime surfaces in direct contact with concrete or where field welding is required. 

C. Prime Painting: Use specified shop- and touch-up primer. 
1. Preparation of Steel: In accordance with SSPC-SP 2 Hand Tool Cleaning. 
2. Number of Coats: One. 

D. 	Galvanizing: Hot-dip galvanize to minimum requirements of ASTM A123/A123M. 
1. 	Touch up abraded areas after fabrication using specified touch-up primer for galvanized 

surfaces. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that field conditions are acceptable and are ready to receive work. 

3.02 PREPARATION 

A. When field welding is required, clean and strip primed steel items to bare metal. 

B. Supply items required to be cast into concrete and embedded in masonry with setting 
templates. 

3.03 INSTALLATION 

A. Install components plumb and level, accurately fitted, free from distortion or defects. 

B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure. 
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C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until 
completion of erection and installation of permanent attachments. 

D. Provide welded field joints where specifically indicated on drawings. Perform field welding in 
accordance with AWS D1.1/D1.1M. 

E. Other field joints may be either welded or bolted provided the result complies with the 
limitations specified for jointing quality levels. 

F. Field bolt and weld to match shop bolting and welding. Conceal bolts and screws whenever 
possible. Where not concealed, use flush countersunk fastenings. 

G. Mechanically fasten joints butted tight, flush, and hairline. Grind welds smooth and flush. 

H. Obtain approval prior to site cutting or creating adjustments not scheduled. 

I. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except 
surfaces to be in contact with concrete. 

J. Abrasive Nosing: 
1. Set nosing in a full bed of construction adhesive to totally seat it into the substrate with no 

voids. 
2. Anchor to substrate with countersunk expansion anchors. 

END OF SECTION 
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SECTION 05 52 13 
METAL PIPE AND TUBE RAILINGS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Wall mounted handrails. 

B. Stair railings and guardrails. 

1.02 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete: Placement of anchors in concrete. 

B. Section 04 20 00 - Unit Masonry: Placement of anchors in masonry. 

C. Section 05 51 00 - Metal Stairs: Handrails other than those specified in this section. 

D. Section 09 21 16 - Gypsum Board Assemblies: Placement of backing plates in stud wall 
construction. 

E. Section 09 91 23 - Interior Painting: Paint finish. 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M -Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

B. ASTM B241/B241M -Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe 
and Seamless Extruded Tube 2016. 

C. ASTM B429/B429M -Standard Specification for Aluminum-Alloy Extruded Structural Pipe and 
Tube 2020. 

D. ASTM B483/B483M -Standard Specification for Aluminum and Aluminum-Alloy Drawn Tube 
and Drawn Pipe for General Purpose Applications 2021. 

E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems 
and Rails for Buildings 2021. 

F. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for 
Buildings 2000 (Reapproved 2006). 

G. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004. 

H. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II -Organic) 2019. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data including manufacturer's detailed technical product data installation instructions, 
dimension of each component, and profiles. 

C. Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and type of 
fasteners, and accessories. 

D. Samples: Submit two, 12 inch long samples of handrail. Submit two samples of elbow, wall 
bracket, and end stop. 

E. Submit calculations, test data or certification that the railings will resist the load specified the 
Ohio Basic Building Code. 

1.05 QUALITY ASSURANCE 

A. The work of this section shall be coordinated withe the work of other Sections. 
1. 	Verify the dimensions and work of other trades adjoining items of this Section before 

fabrication and installation. 

B. Furnish to the pertinent trades items included under this section that are to built into the work of 
other sections. 
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C. 	Welding shall be performed by qualified welder and shall conform to the applicable AWS 
welding code. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. 	Deliver items to be incorporated into the work of other trades in sufficient time to be checked 
prior to installation 

B. 	Repair items which have become damaged to the satisfaction of the Architect prior to 
incorporating them into the work. Replace damaged items if repair cannot be done to the 
satisfaction of the Architect. 

1.07 PROJECT SITE REQUIREMENTS 

A. 	Field measurements shall be taken at the job site, prior to fabrication of items, to verify or 
supplement indicated dimensions and to ensure proper fitting of all items. 

PART 2 PRODUCTS 

2.01 RAILINGS - GENERAL REQUIREMENTS 

A. 	Design, fabricate, and test railing assemblies in accordance with the most stringent 
requirements of applicable local code. 

B. 	Distributed Loads: Design railing assembly, wall rails, and attachments to resist distributed 
force of 75 pounds per linear foot applied to the top of the assembly and in any direction, 
without damage or permanent set. Test in accordance with ASTM E 935. 

C. 	Concentrated Loads: Design railing assembly, wall rails, and attachments to resist a 
concentrated force of 200 pounds applied at any point on the top of the assembly and in any 
direction, without damage or permanent set. Test in accordance with ASTM E 935. 

D. 	Allow for expansion and contraction of members and building movement without damage to 
connections or members. 

E. 	Dimensions: See drawings for configurations and heights. 
1. Top Rails and Wall Rails: 1-1/2 inches diameter, round. 
2. Intermediate Rails: 1-1/2 inches diameter, round. 
3. Posts: 1-1/2 inches diameter, round. 

F. 	Provide anchors and other components as required to attach to structure, made of same 
materials as railing components unless otherwise indicated; where exposed fasteners are 
unavoidable provide flush countersunk fasteners. 
1. For anchorage to concrete, provide inserts to be cast into concrete, for bolting anchors. 
2. For anchorage to masonry, provide brackets to be embedded in masonry, for bolting 

anchors. 
3. For anchorage to stud walls, provide backing plates, for bolting anchors. 
4. Posts: Provide adjustable flanged brackets. 

G. 	Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts 
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, 
escutcheons, and wall brackets. 

2.02 ALUMINUM MATERIALS 

A. Extruded Bars and Tubing: ASTM B221, Alloy 6063-T5/T2 

B. Extruded Structural Pipe and Round Tubing: ASTM B429, Alloy 6063-T6 

C. Plate and Sheet: ASTM B209, Alloy 6061-T6 

D. Castings: ASTM B26, Alloy A356.0-T6 

E. Aluminum Pipe: Schedule 40; ASTM B429/B429M, ASTM B241/B241M, or ASTM 
B483/B483M. 

F. Dimensions: See drawings for configurations and heights. 
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1. Top Rails and Wall Rails: 1-1/2 inches diameter, round. 
2. Posts: 1-1/2 inches diameter, round. 

G. 	Mounting: Brackets and flanges, . Prepare backing plate for mounting in steel or masonry wall 
construction. 
1. 	Wall Brackets: 

a. Bracket: Model 403 Aluminum 3 inch projection from face of wall to center line of 
railing 
1) 	Application: Mounting to walls 

b. Bracket: Model 404 Aluminum 2 3/4 inch projection from face of post to center line of 
railing 
1) 	Application: Mounting to railing post 

c. Manufacturer: 
1) 	Julius Blum & Company, www.juliusblum.com  
2) Acceptable Manufacturers: 

(a) Poma Corp: www.pomacorp.com. 
(b) SUperior Aluminum Products; www.superioraluminum.com  
(c) Sterling Dula Architectural Products: www.sterlingdula.com. 
(d) R & B Wagner, Inc : www.rbwagner.com. 

3) 	Substitutions: See Section 01 6000 - Product Requirements. 

H. 	Straight Splice Connectors: Concealed spigot; cast aluminum. 

I. 	Exposed Fasteners: Flush countersunk screws or bolts; consistent with design of railing. 

2.03 STEEL RAILING SYSTEM 

A. 	Plates: ASTM A36. 

B. 	Steel Pipe: ASTM A 53/A 53M Type F or S Grade A material, black finish. 

C. 	Welding Fittings: Factory- or shop-welded from matching pipe or tube; seams continuously 
welded; joints and seams ground smooth. 

D. 	Exposed Fasteners: No exposed bolts or screws. 
1. Diameter: 1 1/2 outside diameter, unless note otherwise. 
2. Post and top rails shall be continuous. 
3. Spacing: Post shall not exceed 5'-0" on center and shall be uniformly spaced, unless 

noted otherwise. 

E. Infill at Picket Railings: Vertical pickets. 
1. Horizontal Spacing: Maximum 4 inches on center. 
2. Material: Solid steel bar. 
3. Shape: Square . 
4. Size: 3/4 inch square . 
5. Top Mounting: Welded to underside of top rail. 
6. Bottom Mounting: Welded to top surface of stringer . 

F. Fittings: Elbows, T-shapes, wall brackets, escutcheons; machined steel. 

G. 	Mounting: Brackets and flanges, with steel inserts for casting in concrete. 

H. 	Exposed Fasteners: Flush countersunk screws or bolts; consistent with design of railing. 

I. 	Straight Splice Connectors: Steel welding collars. 

J. 	Galvanizing: In accordance with requirements of ASTM A123/A123M. 
1. 	Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20 Type I - Inorganic. 

K. 	Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities 
having jurisdiction. 
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2.04 FABRICATION 

A. 	Accurately form components to suit specific project conditions and for proper connection to 
building structure. 

B. 	Fit and shop assemble components in largest practical sizes for delivery to site. 

C. 	Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves to 
accommodate site assembly and installation. 

D. Welded Joints: 
1. Welds shall be circumferential welds ground smooth and even to produce a railing that is 

neat in appearance and structurally sound. After fabrication, the welds and surrounding 
area shall be cleaned and buffed to blend withe adjacent finish. 

2. Rail to post connections shall be coped and fastened by continuous welds. 
3. Bends in the railing system shall be shown no distortion of the circular railing shape. 

E. 	Provide spigots and sleeves to accommodate site assembly and installation. Field splices to be 
located within 8 inches of railing posts. 

F. 	Provide anchors and plates required for connecting railings to structure. 

G. 	Exposed Mechanical Fastenings: Provide flush countersunk screws or bolts; unobtrusively 
located; consistent with design of component, except where specifically noted otherwise. 

H. 	Supply components required for anchorage of fabrications. Fabricate anchors and related 
components of same material and finish as fabrication, except where specifically noted 
otherwise. 

I. 	Exterior Components: Continuously seal joined pieces by intermittent welds and plastic filler. 
Drill condensate drainage holes at bottom of members at locations that will not encourage 
water intrusion. 

J. 	Interior Components: Continuously seal joined pieces by continuous welds. 

K. 	Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt 
tight, flush, and hairline. Ease exposed edges to small uniform radius. 

L. 	Accurately form components to suit specific project conditions and for proper connection to 
building structure. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that field conditions are acceptable and are ready to receive work. 

3.02 PREPARATION 

A. Clean and strip primed steel items to bare metal where site welding is required. 

B. Supply items required to be cast into concrete, embedded in masonry, or placed in partitions 
with setting templates, for installation as work of other sections. 

C. Apply one coat of bituminous paint to concealed aluminum surfaces that will be in contact with 
cementitious or dissimilar materials. 

3.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight 
joints. 

C. Where railing is set in concrete, the post shall be placed in 2 1/2 inch diameter opening with 
non-shrink, nonmetallic grout. Post shall be placed with the centerline 4 inches form the edge 
of the concrete. 

D. Anchor railings securely to structure. 
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E. Field weld anchors as indicated on drawings. Touch-up welds with primer. Grind welds 
smooth. 

F. Conceal anchor bolts and screws whenever possible. Where not concealed, use flush 
countersunk fastenings. 

G. Assemble with spigots and sleeves to accommodate tight joints and secure installation. 

3.04 TOLERANCES 

A. Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative. 

B. Maximum Offset From True Alignment: 1/4 inch. 

C. Maximum Out-of-Position: 1/4 inch. 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

05 52 13 - 5 
Metal Pipe and Tube Railings 

February 2, 2023 



This page intentionally left blank 



SECTION 05 53 00 
METAL GRATINGS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Formed metal floor and stair tread gratings. 

B. Flat surface floor and stair tread plating. 

C. Perimeter closure. 

1.02 RELATED REQUIREMENTS 

A. Section 05 50 00 - Metal Fabrications. 

B. Section 05 51 00 - Metal Stairs: Framing for grating and stair treads. 

C. Section 05 52 13 - Pipe and Tube Railings 

D. Section 09 91 23 - Interior Painting: Field paint finish. 

1.03 REFERENCE STANDARDS 

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2014. 

B. ASTM A123/A123M -Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

C. ASTM A153/A153M -Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2009. 

D. ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy, High-Strength 
Low-Alloy, and Alloy Steel Floor Plates 2015. 

E. ASTM A1011/A1011M -Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 
Ultra-High Strength 2018a. 

F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2012. 

G. AWS D1.1/D1.1M -Structural Welding Code -Steel 2015. 

H. NAAMM MBG 531 - Metal Bar Grating Manual 2009. 

I. NAAMM MBG 532 - Heavy Duty Metal Bar Grating Manual 2009. 

J. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004. 

K. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II -Organic) 2019. 

L. SSPC-SP 2 - Hand Tool Cleaning 2018. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate profiles, sizes, spacing, details of component supports, openings, 
perimeter construction details, attachments, fasteners, and tolerances. 
1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net 

weld lengths. 
2. Include the design engineer's seal and signature on each sheet of shop drawings. 
3. Indicate top of steel. Top of steel indications shall be reference from the ground finished 

floor (100"-0"). 

1.05 QUALITY ASSURANCE 

A. 	Designer Qualifications: Design gratings under direct supervision of a licensed Professional 
Engineer experienced in design of this type of work. 
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B. 	Welding shall be performed by qualified welders and shall conform to the applicable AWS 
welding code. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. McNichols: www.mcnichols.com  

B. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 PERFORMANCE REQUIREMENTS 

A. Design Live (Pedestrian) Load: Uniform load of 100 lb/sq ft minimum; concentrated load of 300 
lbs. 

B. Maximum Allowable Deflection Under Live Load: 1/240 of span; size components by single 
support design. 

2.03 MATERIALS 

A. Steel Floor Plate: ASTM A786/A786M; manufacturer's standard pattern. 

B. Steel For Welding or Riveting: ASTM A36/A36M unfinished, of shapes indicated. 

C. Steel Framing: ASTM A36/A36M shapes, unfinished. 

D. Cross Bars: ASTM B211 ASTM B211M solid bars. 

E. Welding Materials: AWS D1.1/D1.1M; type required for materials being welded. 

F. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities 
having jurisdiction. 

2.04 ACCESSORIES 

A. Fasteners and Saddle Clips: Galvanized steel: 

B. Perimeter Closure: Of same material as grating. 

2.05 FABRICATION 

A. Grating Type: NAAMM MBG 531, Welded Type. 

B. Weld joints of intersecting metal sections. 

C. Fabricate support framing for openings. 

D. Top Surface: Non-slip . 

E. Bearing Bar: 1-1/2 inch by 1/8 inch size, spaced 1-3/16 inches on center. 

F. Cross Bar: 1/4 inch by 1/4 inch size, spaced 4 inches on center. 

2.06 FINISHES 

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 

B. Galvanizing for Steel Hardware: ASTM A153/A153M. 

C. Aluminum: Mill finish. 

D. Non-Slip Surfacing: [ 	] . 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that opening sizes and dimensional tolerances are acceptable. 

B. Verify that supports are correctly positioned. 

3.02 INSTALLATION 

A. Install components in accordance with manufacturer's instructions. 

B. Place frames in correct position, plumb and level. 
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C. Mechanically cut galvanized finish surfaces. Do not flame cut. 

D. Anchor by welding. 

E. Set perimeter closure flush with top of grating and surrounding construction. 

F. Secure to prevent movement. 

3.03 TOLERANCES 

A. 	Comply with NAAMM MBG 531. 
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Woods, Plastics and Composites





SECTION 06 10 00 
ROUGH CARPENTRY 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Rough opening framing for doors, windows, and roof openings. 

B. Roof-mounted curbs. 

C. Roofing nailers. 

D. Preservative treated wood materials. 

E. Fire retardant treated wood materials. 

F. Miscellaneous framing and sheathing. 

G. Communications and electrical room mounting boards. 

H. Concealed wood blocking, nailers, and supports. 

I. Miscellaneous wood nailers, furring, and grounds. 

1.02 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete: Setting anchors in concrete. 

B. Section 04 20 00 - Unit Masonry 

C. Section 07 62 00 - Sheet Metal Flashing and Trim 

D. Section 07 72 00 - Roof Accessories: Prefabricated roof curbs. 

1.03 REFERENCE STANDARDS 

A. ANSI A208.1 - American National Standard for Particleboard 2016. 

B. AFPA WCD No.1 - Manual for Wood Frame Construction; American Forest and Paper 
Association ; 2001 . 

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a. 

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 

E. ASTM C208 - Standard Specification for Cellulosic Fiber Insulating Board 2022. 

F. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2019. 

G. ASTM D2898 - Standard Practice for Accelerated Weathering of Fire-Retardant-Treated Wood 
for Fire Testing 2010 (Reapproved 2017). 

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

I. AWPA U1 - Use Category System: User Specification for Treated Wood 2021. 

J. PS 1 - Structural Plywood 2009 (Revised 2019). 

K. PS 20 - American Softwood Lumber Standard 2021. 

L. RIS (GR) - Standard Specifications for Grades of California Redwood Lumber 2019. 

M. SPIB (GR) - Grading Rules 2014. 

N. WCLIB (GR) - Standard Grading Rules for West Coast Lumber No. 17 2018. 

O. WWPA G-5 - Western Lumber Grading Rules 2021. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
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B. 	Product Data: Provide technical data on insulated sheathing, wood preservative materials, and 
application instructions. 

C. 	Manufacturer's Certificate: Certify that wood products supplied for rough carpentry meet or 
exceed specified requirements. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. General: Cover wood products to protect against moisture. Support stacked products to prevent 
deformation and to allow air circulation. 

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or 
installation. 

PART 2 PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. 	Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies. 
1. If no species is specified, provide any species graded by the agency specified; if no 

grading agency is specified, provide lumber graded by any grading agency meeting the 
specified requirements. 

2. Grading Agency: Any grading agency whose rules are approved by the Board of Review, 
American Lumber Standard Committee (www.alsc.org) and who provides grading service 
for the species and grade specified; provide lumber stamped with grade mark unless 
otherwise indicated. 

B. 	Lumber fabricated from old growth timber is not permitted. 

C. 	Provide sustainably harvested wood; see Section 01 60 00 - Product Requirements for 
requirements. 

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS 

A. Sizes: Nominal sizes as indicated on drawings, S4S. 

B. 	Moisture Content: S-dry or MC19. 

C. 	Stud Framing (2 by 2 through 2 by 6 ): 
1. Species: Any allowed under referenced grading rules. 
2. Grade: No. 2. 

D. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16 ): 
1. 	Machine stress-rated (MSR) as follows: 

a. Fb-single (minimum extreme fiber stress in bending): 1350 psi. 
b. E (minimum modulus of elasticity): 1,300,000 psi. 

2. 	Species: Any allowed under grading rules. 

E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring: 
1. Lumber: S4S, No. 2 or Standard Grade. 
2. Boards: Standard or No. 3. 

2.03 CONSTRUCTION PANELS 

A. Wall Sheathing: APA PRP-108, Structural I Rated Sheathing, Exterior Exposure Class 1, and 
as follows: 
1. Thickness: As noted on drawings and as required to compelte the work. 
2. Span Rating: 24/0 . 
3. Trademark: Furnish construction panels that are each factory-marked with a certification 

mark evidencing compliance with grade requirements 

B. 	Other Applications: 
1. Plywood Concealed From View But Located Within Exterior Enclosure: PS 1, C-C 

Plugged or better, Exterior grade. 
2. Plywood Exposed to View But Not Exposed to Weather: PS 1, A-D, or better. 
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3. 	Other Locations: PS 1, C-D Plugged or better. 

2.04 ACCESSORIES 

A. 	Fasteners and Anchors: 
1. Metal and Finish: Hot-dipped galvanized steel complying with ASTM A153/A153M for 

high humidity and preservative-treated wood locations, unfinished steel elsewhere. 
2. Drywall Screws: Bugle head, hardened steel, power driven type, length three times 

thickness of sheathing. 
3. Anchors: Toggle bolt type for anchorage to hollow masonry. 

2.05 FACTORY WOOD TREATMENT 

A. 	Treated Lumber and Plywood: Comply with requirements of AWPA U1 - Use Category System 
for wood treatments determined by use categories, expected service conditions, and specific 
applications. 
1. Fire-Retardant Treated Wood: Mark each piece of wood with producer's stamp indicating 

compliance with specified requirements. 
2. Preservative-Treated Wood: Provide lumber and plywood marked or stamped by an 

ALSC-accredited testing agency, certifying level and type of treatment in accordance with 
AWPA standards. 

B. 	Fire Retardant Treatment: 
1. 	Exterior Type: AWPA U1, Category UCFB, Commodity Specification H, chemically 

treated and pressure impregnated; capable of providing a maximum flame spread index of 
25 when tested in accordance with ASTM E84, with no evidence of significant combustion 
when test is extended for an additional 20 minutes both before and after accelerated 
weathering test performed in accordance with ASTM D2898. 
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for 

lumber and 15 percent for plywood. 
b. Do not use treated wood in direct contact with the ground. 

2. 	Interior Type A: AWPA U1, Use Category UCFA, Commodity Specification H, low 
temperature (low hygroscopic) type, chemically treated and pressure impregnated; 
capable of providing a maximum flame spread index of 25 when tested in accordance with 
ASTM E84, with no evidence of significant combustion when test is extended for an 
additional 20 minutes. 
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for 

lumber and 15 percent for plywood. 
b. Treat rough carpentry items as indicated . 
c. Do not use treated wood in applications exposed to weather or where the wood may 

become wet. 

C. Preservative Treatment: 
1. 	Preservative Pressure Treatment of Lumber Above Grade: AWPA U1, Use Category 

UC3B, Commodity Specification A using waterborne preservative. 
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent. 
b. Treat lumber in contact with roofing, flashing, or waterproofing. 
c. Treat lumber in contact with masonry or concrete. 
d. Treat lumber less than 18 inches above grade. 

2. 	Preservative Pressure Treatment of Plywood Above Grade: AWPA U1, Use Category 
UC2 and UC3B, Commodity Specification F using waterborne preservative. 
a. Kiln dry plywood after treatment to maximum moisture content of 19 percent. 
b. Treat plywood in contact with roofing, flashing, or waterproofing. 
c. Treat plywood in contact with masonry or concrete. 
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PART 3 EXECUTION 

3.01 PREPARATION 

A. Where wood framing bears on cementitious foundations, install full width sill flashing 
continuous over top of foundation, lap ends of flashing minimum of 4 inches and seal. 

B. Install sill gasket under sill plate of framed walls bearing on foundations; puncture gasket 
cleanly to fit tightly around protruding anchor bolts. 

C. Coordinate installation of rough carpentry members specified in other sections. 

3.02 INSTALLATION -GENERAL 

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory 
components, including: shims, bracing, and blocking. 

C. Where treated wood is used on interior, provide temporary ventilation during and immediately 
after installation sufficient to remove indoor air contaminants. 

3.03 BLOCKING, NAILERS, AND SUPPORTS 

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures, 
specialty items, and trim. 

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required 
by applicable local code, to close concealed draft openings between floors and between top 
story and roof/attic space; other material acceptable to code authorities may be used in lieu of 
solid wood blocking. 

C. In walls, provide blocking attached to studs as backing and support for wall-mounted items, 
unless item can be securely fastened to two or more studs or other method of support is 
explicitly indicated. 

D. Where ceiling-mounting is indicated, provide blocking and supplementary supports above 
ceiling, unless other method of support is explicitly indicated. 

E. Provide the following specific non-structural framing and blocking: 
1. Cabinets and shelf supports. 
2. Wall brackets. 
3. Handrails. 
4. Grab bars. 
5. Towel and bath accessories. 
6. Wall-mounted door stops. 
7. Chalkboards and marker boards. 
8. Wall paneling and trim. 
9. Joints of rigid wall coverings that occur between studs. 

3.04 ROOF-RELATED CARPENTRY 

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, 
and roofing assembly installation. 

B. Provide wood curb at all roof openings except where specifically indicated otherwise. Form 
corners by alternating lapping side members. 

3.05 INSTALLATION OF CONSTRUCTION PANELS 

A. 	Wall Sheathing: Secure with long dimension perpendicular to wall studs, with ends over firm 
bearing and staggered, using nails, screws, or staples. 
1. Use plywood or other acceptable structural panels at building corners, for not less than 96 

inches, measured horizontally. 
2. Provide inlet diagonal bracing at corners. 
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3. 	Place water-resistive barrier horizontally over wall sheathing, weather lapping edges and 
ends. 

3.06 SITE APPLIED WOOD TREATMENT 

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts, 
complying with manufacturer's instructions. 

B. Allow preservative to dry prior to erecting members. 

3.07 TOLERANCES 

A. Framing Members: 1/4 inch from true position, maximum. 

B. Surface Flatness of Floor: 1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum. 

C. Variation from Plane (Other than Floors): 1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet 
maximum. 

3.08 CLEANING 

A. 	Waste Disposal: Comply with the requirements of Section 01 74 19 - Construction Waste 
Management and Disposal. 
1. Comply with applicable regulations. 
2. Do not burn scrap on project site. 
3. Do not burn scraps that have been pressure treated. 
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation 

facilities or “waste-to-energy” facilities. 

B. 	Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill. 

C. 	Prevent sawdust and wood shavings from entering the storm drainage system. 

END OF SECTION 
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Thermal and Moisture Protection





SECTION 07 01 50.19 
PREPARATION FOR RE-ROOFING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Removal of existing roofing system in preparation for entire new roofing system. 

B. Removal of existing flashing and counterflashings. 

C. Temporary roofing protection. 

1.02 RELATED REQUIREMENTS 

A. Section 07 54 19 - PVC Thermoplastic Single-Ply Roofing 

B. Section 07 62 00 - Sheet Metal Flashing and Trim: Replacement of flashing and 
counterflashings. 

C. Section 07 71 00 - Roof Specialties 

D. Section 07 92 00 - Joint Sealants 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. 	Coordinate with affected mechanical and electrical work associated with roof penetrations. 

B. 	Preinstallation Meeting: Convene one week before starting work of this section. 
1. Attendees: 

a. Architect. 
b. Contractor. 
c. Owner. 
d. Installer. 

2. 	Meeting Agenda: Provide agenda to participants prior to meeting in preparation for 
discussions on the following: 
a. Removal and installation schedule. 
b. Necessary preparatory work. 
c. Protection before, during, and after roofing system installation. 
d. Removal of existing roofing system. 
e. Installation of new roofing system. 
f. Temporary roofing and daily terminations. 

C. 	Schedule work to coincide with commencement of installation of new roofing system. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. 	Ensure storage and staging of materials does not exceed static and dynamic load-bearing 
capacities of roof decking. 

1.06 FIELD CONDITIONS 

A. Existing Roofing System: Membrane roofing. 

B. Do not remove existing roofing membrane when weather conditions threaten the integrity of 
building contents or intended continued occupancy. 

C. Maintain continuous temporary protection prior to and during installation of new roofing system. 

D. Owner will occupy building areas directly below re-roofing area. 
1. Provide Owner with at least 48 hours written notice of roofing activities that may affect 

their operations and to allow them to prepare for upcoming activities as necessary. 
2. Do not disrupt Owner's operations or activities. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

A. Temporary Roofing Protection Materials: 
1. 	Contractor's responsibility to select appropriate materials for temporary protection of 

roofing areas as determined necessary for this work. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that existing roof surface has been cleared of materials being removed from existing 
roofing system and ready for next phase of work as required. 

3.02 PREPARATION 

A. Sweep roof surface clean of loose matter. 

B. Remove loose refuse and dispose of properly off-site. 

3.03 MATERIAL REMOVAL 

A. Remove only existing roofing materials that can be replaced with new materials the same day. 

B. Remove metal counter flashings. 

C. Scrape roofing gravel from membrane surface without causing serious damage to membrane 
felts. 

D. Remove roof mounted mechanical equipment and electrical equipment . 

E. Remove damaged insulation and fasteners, cant strips, blocking . 

F. Repair existing wood deck surface to provide smooth working surface for new roof system. 

3.04 PROTECTION 

A. Provide temporary protective sheeting over uncovered deck surfaces. 

B. Turn sheeting up and over parapets and curbing. Retain sheeting in position with temporary 
fasteners. 

C. Provide for surface drainage from sheeting to existing drainage facilities. 

D. Do not permit traffic over unprotected or repaired deck surface. 

END OF SECTION 
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SECTION 07 21 13 
BOARD INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Board insulation and integral vapor retarder at cavity wall construction, perimeter foundation 
wall, underside of floor slabs, and exterior wall behind masonry wall finish . 

B. Foam-plastic board insulation for cavity wall, and concealed building insulation. 

C. Air Barrier Wall System w/ Foam Sealant in Board Joints 

D. Foam Insulation at opening perimeter. 

1.02 RELATED REQUIREMENTS 

A. Section 03 3000 - Cast-in-Place Concrete 

B. Section 04 20 00 - Unit Masonry 

C. Section 05 41 00 - Structural Metal Stud Framing: Board insulation as wall sheathing. 

D. Section 07 21 19 - Foamed-In-Place Insulation: Plastic foam insulation other than boards. 

1.03 REFERENCE STANDARDS 

A. D1621- Standard Test Method for Compressive Properties of Rigid Cellular Plastics. 

B. D2126- Standard Test Method for Response of Rigid Cellular Plastics to thermal and Humid 
Aging. 

C. D2842- Standard Test Method for Water Absorption of rigid Cellular Plastics. 

D. ASTM E331-[00]: Test Method for Water Penetration of Exterior Windows, Curtain Walls and 
Doors By Uniform Static Air Pressure Difference. 

E. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus 2021. 

F. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2022. 

G. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light 
Frame Construction and Manufactured Housing 2017. 

H. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal 
Insulation Board 2022a. 

I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

J. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor 
Transmission Rate of Materials 2022a. 

K. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical 
Tube Furnace at 750 °C 2022. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on product characteristics, performance criteria, and product 
limitations. 

C. Manufacturer's Installation Instructions: Include information on special environmental 
conditions required for installation and installation techniques. 

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

E. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP); 
www.airbarrier.org/:  
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1.05 FIELD CONDITIONS 

A. 	Do not install insulation adhesives when temperature or weather conditions are detrimental to 
successful installation. 

PART 2 PRODUCTS 

2.01 APPLICATIONS 

A. Insulation Under Concrete Slabs: Extruded polystyrene (XPS) board. 

B. Insulation at Perimeter of Foundation: Extruded polystyrene (XPS) board. 

C. Insulation inside masonry cavity walls: Foam-Plastic XPS board 

D. Insulation over masonry block with rain screen over: Glass fiber Poly-Iso board 

2.02 FOAM BOARD INSULATION MATERIALS 

A. 	Extruded Polystyrene (XPS) Board Insulation: Complies with ASTM C578 with either natural 
skin or cut cell surfaces. 
1. Application: Perimeter Foundation Insulation below slab. 
2. Flame Spread Index (FSI): Class A - 0 to 25, when tested in accordance with ASTM E84. 
3. Smoke Developed Index (SDI): 450 or less, when tested in accordance with ASTM E84. 
4. Type and Thermal Resistance, R-value: Type IV, 5.0 (0.88) per 1 inch thickness at 75 

degrees F mean temperature. 
5. R-value ; 1 inch of material at 72 degrees F : 5 , minimum. 
6. Board Size: 24 x 96 inch . 
7. Board Thickness: 2 inches . 
8. Board Edges: Square. 
9. Thermal Resistance: R-value of 4.6 per 1 inch at 75 degrees F mean temperature. 
10. Compressive Resistance: 40 psi . 
11. Board Density: 1.20 lb/cu ft . 
12. Water Absorption, Maximum: 0.3 percent, by volume. 
13. Manufacturers: 

a. Dow Chemical Co: Styrofoam Square Edge , www.dow.com. 
b. Owens Corning Corporation ; FOAMULAR Extruded Polystyrene (XPS) Insulation : 

www.ocbuildingspec.com/sle.  
c. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi: 

www.kingspan.com/#sle.  
d. Substitutions: See Section 01 60 00 - Product Requirements . 

B. Foam-Plastic Polystyrene Board Insulation 
1. 	Extruded-Polystyrene Board Insulation: ASTM C 578, with maximum flame-spread and 

smoke-developed indexes of 75 and 450, respectively, per ASTM E 84. 
a. 	Rigid closed cell extruded polystyrene foam insulation. 
b. 	Comply with ASTM C 578-95, Type IV, density 1.6 lb/cu. ft. min. compressive 

resistance 25 psi (ASTM D 1621-94) 
c. 	Thermal resistance: R-values of 6.0 and 5.6 min. per inch °F-ft2-h/Btu2/inch at 40 °F 

and 75 °F respectively (ASTM C 518-98). 
d. 	Water absorption: Max. 0.1% by volume (ASTM C 272-91 (96)). 
e. 	Surface Burning Characteristics (ASTM C 578-95) 

1) Flame spread: 0.04 
2) Smoke Developed: 155. 

f. 	Panel dimensions: 
1) Masonry Wall Cavity nominal thickness: 2 1/2” 
2) Board size: 48" x 96” overlapping edge behind siding or EIFS or 15 3/4" x 96" 

square edge behind masonry. 
g. Manufacturers: 
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1) Dupont STYROFOAM Brand CAVITYMATE Ultra Extruded Polystyrene Foam 
Insulation 

2) Owens Corning, Foamular CW-25 Foam Sealed, www.owenscorning.com  
3) Substitutions: See Section 01 6000 - Product Requirements . 

C. Glass Fiber Polyisocyanurate Insulation 

	

1. 	Continuous Exterior Insulation: Glass-fiber-reinforced enhanced polyisocyanurate foam 
core sheathing faced with nominal 4 mil embossed blue acrylic-coated aluminum on one 
side and 1.25 mil embossed aluminum on the other side, complying with ASTM C1289 
and meeting the following physical properties: 
a. ASTM C1289 type 1, class 2. 
b. Compressive Strength (ASTM D1621): 25 psi, minimum. 
c. Aged thermal Resistance (ASTM C518, measured at Mean Temp of 75F: F-6.5 at I 

inch, RSI 1.06 per 1 inch thickness with 15 year thermal warranty. 
d. Flexural Strength (ASTM C203): Minimum 55 psi. 
e. Water Absorption (ASTM C209 ): Minimum 0.1 percent by volume. 
f. Water Vapor Permeance (ASTM E96): <0.03 perms. 
g. Maximum Use Temperature: 250 degrees F. 
h. Class A, less than and/or equal to 25 Flame spread Index and less than 450 Smoke 

Developed Index, classified at Max. thickness per UL 723 criteria or ASTM E84 
criteria. 

i. Panel Size: 4’-0” wide x 8’-0” [12’-0”] long, square edge, shiplap (shiplap on thickness 
of 1.55: and greater) panels. 

j. Thickness and Stabilized R-Value: Nominal 0.625 inch thickness, 2.5 inch thickness, 
R-15 

2. Manufacturers 
a. The Dow Chemical Company “THERMAX- XARMOR ci Exterior Insulation. 
b. Rmax; EXOMAX ci FR Air Barrier 
c. Ox Engineered Products; ISO RED MAX HD 
d. Substitutions: See Section 01 60 00 - Product Requirements. 

2.03 ACCESSORIES 

A. Provide all Accessories that are approved per manufacturers installation instructions. 

B. Adhesive: Provide insulation manufacturer's recommended adhesive. 

	

1. 	Product: The Dow Chemical Company GREAT STUFF PROTM Gaps & Cracks single 
component insulating foam sealant where necessary 

C. Joint Sealants 

	

1. 	LiquidArmor LT(low temp application) 
a. Fluid Applied with Trowel 
b. Installed during low temperature applications 
c. Used to create seamless barriers at rough openings of windows and doors as well as 

insulation joints. 
d. Can be used in temps as low as -20 degrees F 
e. Will withstand rain within 15 minutes of installation, however do not apply over wet 

surfaces. 
f. Complies with ASTM E331, & ASTM E2357 
g. Shall be applied per manufacturers' recommendations and instructions 

	

2. 	LiquidArmor CM - (warm spray application) 
a. Can be sprayed between 40 degrees and 120 degrees F 
b. Read and follow all manufacturers's instructions 
c. Spray with a max of 3,300 PSI 
d. Apply minimum of four inches wide 
e. Apply at a minimum of 50 wet mills 
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D. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane 
foam for sealing penetrations of insulated sheathing. 
1. 	Products: 

a. The Dow Chemical Company “GREAT STUFF PROTM Gaps & Cracks” single 
component polyurethane insulating foam sealant. 

b. The Dow Chemical Company “GREAT STUFF PROTM Window & Door” single 
component polyurethane low-pressure foam sealant. 

E. 	Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam 
1. NFPA 286 Approval for Exposed use to the interior of the building without the need for a 

15-min thermal barrier. 
2. ASTM E-84 Class A 
3. Product: The Dow Chemical Company FROTH-PAKTM Foam Insulation two component, 

quick-cure polyurethane foam 

2.04 SPRAY FOAM INSULATION 

A. Foam Sealant: One-component, minimal expanding, low pressure-build, flexible polyurethane 
foam formulated to air seal the gap around a window or door frame and the rough opening. 

B. Foam expanded to generate an effective seal, and will not to distort or bow window and door 
frames. 

C. Manufactures: 
1. Dow Building Solutions: www.dow.com; Product, Great Stuff Pro. 
2. Dupont: www.dupont.com; Product, Window and Door Foam. 
3. Substitutions: See Section 01 6000 - Product Requirements . 

2.05 ACCESSORIES 

A. Tape: Bright aluminum self-adhering type, mesh reinforced, 2 inch wide. 

B. Nails or Staples: Steel wire; electroplated or galvanized; type and size to suit application. 

C. Wire Mesh: Galvanized steel, hexagonal wire mesh. 

D. Adhesive: Type recommended by insulation manufacturer for application. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates 
are ready to receive insulation. 

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or 
substances that may impede adhesive bond. 

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER 

A. 	Apply adhesive to back of boards: 
1. 	Three continuous beads per board length. 

B. 	Install boards vertically on foundation perimeter. 
1. Place boards to maximize adhesive contact. 
2. Butt edges and ends tightly to adjacent boards and to protrusions. 

C. 	Extend boards over expansion joints, unbonded to foundation on one side of joint. 

D. 	Cut and fit insulation tightly to protrusions or interruptions to the insulation plane. 

3.03 BOARD INSTALLATION AT EXTERIOR WALLS 

A. Apply adhesive to back of boards: 
1. 	Three continuous beads per board length. 

B. Install boards horizontally on walls. 
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1. Place boards to maximize adhesive contact. 
2. Install in running bond pattern. 
3. Butt edges and ends tightly to adjacent boards and to protrusions. 

a. 	Place a continuous bead of adhesive between boards 

C. Extend boards over expansion joints, unbonded to wall on one side of joint. 

D. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane. 

E. Place 6 inch wide polyethylene sheet at perimeter of wall openings, from adhesive vapor 
retarder bed to window and door frames, and tape seal in place to ensure continuity of vapor 
retarder and air seal. 

F. Tape insulation board joints and protrusion or interruptions to the insulation plane 
1. Ensure insulation board surfaces are clean, free of dust and dry prior to applying joint 

tape. 
2. Apply joint tape over exposed board joints using a squeegee or bristle brush. Ensure tape 

adheres to embossed surface. 

3.04 BOARD INSTALLATION AT CAVITY WALLS 

A. 	Install in accordance to manufacturer's recommendations 

B. 	Adhere a 6 inch wide strip of polyethylene sheet over expansion joints with double beads of 
adhesive each side of joint. 
1. Tape seal joints between sheets. 
2. Extend sheet full height of joint. 

C. 	Apply adhesive to back of boards: 
1. 	Three continuous beads per board length. 

D. 	Install boards to fit snugly between wall ties. 
1. 	Place membrane surface against adhesive. 

E. 	Install boards vertically on walls. 
1. Place boards to maximize adhesive contact. 
2. Install in running bond pattern. 
3. Butt edges and ends tightly to adjacent boards and to protrusions. 

a. 	Place a continuous bead of adhesive between boards 

F. 	Cut and fit insulation tightly to protrusions or interruptions to the insulation plane. 

G. 	Tape insulation board joints and protrusions or interruptions to the insulation plane to maintain 
continuity of air barrier. 
1. Ensure insulation board surfaces are clean, free of dust and dry prior to applying joint 

tape. 
2. Apply joint tape over exposed board joints using a squeegee or bristle brush. Ensure tape 

adheres to embossed surface. 

H. 	Joint Sealant: For joints, gaps, and openings less that Y2 inch (13 mm) wide, install continuous 
bead of joint sealant. Provide backer rod as required to prohibit joint sealant from bonding to a 
third surface. 

I. 	Expanding Foam Sealant: For joints, gaps, and openings greater than Y2 inch (13 mm) wide, 
install sealant in a continuous ribbon between adjacent board edges, working sealant in to joint 
for a full depth bead of sealant. 

J. 	Place 6 inch wide polyethylene sheet at perimeter of wall openings, from adhesive vapor 
retarder bed to window and door frames, and tape seal in place to ensure continuity of vapor 
retarder and air seal. 

3.05 BOARD INSTALLATION UNDER CONCRETE SLABS 

A. 	Place insulation under slabs on grade after base for slab has been compacted. 
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B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane. 

C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing 
slab. 

3.06 FOAM INSTALLATION 

A. Apply foam insulation in accordance with manufacturer's installation guidelines. 

B. Avoid overfilling restricted spaces. 

C. Apply foam insulation in gaps and cracks up to 1 inch in size. 

D. Apply low pressure foam insulation in gaps and cracks adjacent to door and window frames, up 
to a maximum gap width of 1 inch. 

E. Clean overspray from adjacent surfaces and ensure a suitable substrate for subsequent work. 

F. Foam insulation required between all windows and doors at head, jamb, and sill 

3.07 PROTECTION 

A. 	Do not permit installed insulation to be damaged prior to its concealment. 

END OF SECTION 
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SECTION 07 21 16 
BLANKET INSULATION 

PART 1GENERAL 

1.01 SUMMARY OF WORK 

A. Section includes mineral fiber batt. 

B. Section includes blanket thermal insulation. 

C. Section includes stone fiber batt and blanket acoustical insulation. 

1.02 RELATED REQUIREMENTS 

A. Section 06 10 00 - Rough Carpentry 

B. Section 07 84 00 - Firestopping 

C. Section 07 92 00 - Joint Sealants 

D. Section 09 21 16 - Gypsum Board Assemblies 

1.03 REFERENCE STANDARDS 

A. ASTM C165 - Standard Test Method for Measuring Compressive Properties of Thermal 
Insulations 2007 (Reapproved 2017). 

B. ASTM C167 - Standard Test Methods for Thickness and Density of Blanket or Batt Thermal 
Insulations 2018 Edition. 

C. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus 2021. 

D. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications 2013 (Reapproved 2019). 

E. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation 
2014 (Reapproved 2019). 

F. ASTM C655 - Standard Specification for Reinforced Concrete D-Load Culvert, Storm Drain, 
and Sewer pipe Revision 19A (2019). 

G. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light 
Frame Construction and Manufactured Housing 2017. 

H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel 2008 (Reapproved 2018). 

I. ASTM C1104/C1104M - Standard Test Method for Determining the Water Vapor Sorption of 
Unfaced Mineral Fiber Insulation 2019. 

J. ASTM C1670/C1670M - Standard Specification for Adhered Manufactured Stone Masonry 
Veneer Units 2021b. 

K. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

L. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016). 

M. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical 
Tube Furnace at 750 °C 2022. 

N. ASTM E413 - Classification for Rating Sound Insulation 2022. 

O. ASTM E423 - Standard Test Method for Normal Spectral Emittance at Elevated Temperatures 
of Nonconducting Specimens 1971 Edition. 

P. ASTM E1050 - Standard Test Method for Impedance and Absorption of Acoustical Materials 
Using a Tube, Two Microphones and a Digital Frequency Analysis System 2019 Edition. 
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Q. 	UL 181 - Standard for Factory-Made Air Ducts and Air Connectors current edition, including all 
revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Co-ordination: Co-ordinate work of this Section with work of other trades for proper time and 
sequence to avoid construction delays. 

1.05 SUBMITTALS 

A. 	Make submittals in accordance with Contract Conditions and Section 01 30 00 - Administrative 
Requirements 

B. 	Product Data: Submit product data including manufacturer’s literature for insulation materials 
and accessories, indicating compliance with specified requirements and material 
characteristics. 
1. Submit list on insulation manufacturer’s letterhead of materials and accessories to be 

incorporated into Work. 
2. MSDS report. 
3. Include product name. 
4. Include preparation instructions and recommendations, installation methods, and storage 

and handling requirements. 
5. Include contact information for manufacturer and their representative for this Project. 

C. 	Insulation Installer Qualifications: 
1. 	Submit letter verifying insulation installer’s experience with work similar to work of this 

Section. 

D. 	Record Documentation: In accordance with Section 01 78 00 - Closeout Submittals. 

PART 2PRODUCTS 

2.01 MANUFACTURER 

A. Mineral Wool: Basis-of-Design Manufacturer: RockWoolTM; Acoustical Fire Batts (AFB), (US) 
4594 Cayce Drive, Byhalia, MS 38611, Phone: 1-877-823-9790. 
1. Approved Manufacturers: 

a. Johns Manville; MinWool SAFB 
b. Owens Corning Fiberglass Corporation; Thermafiber SAFB 
c. Substitutions: See Section 01600 - Product requirements. 

B. 	Acoustic Fiberglass Sound Attenuation Insulation: 
1. Approved Manufacturers: 

a. CertainTeed/Saint Gobain; Noise Reducer Sound Attenuation Batts; 
www.certainteed.com  

b. Johns Manville; www.johnsmanville.com  
c. Owens Corning Fiberglass Corporation; Sound Attenuation Batt Insulation (SAB) 

Fiberglass Insulation; www.owenscorning.com  
d. Substitutions: See Section 01 60 00 - Product Requirements 

2.02 PERFORMANCE CRITERIA 

A. 	Lightweight batt insulation for firestopping insulation to ASTM C612, Type IV 
1. 	Fire performance 

a. Non-Combustability: To ASTM E136 
b. Surface Burning Characteristics: To ASTM E84 

1) Flame Spread: 0 
2) Smoke Developed: 0 

2. 	Compressive strength: 144 psf to ASTM C165 at 10 %. 
3. 	Moisture absorption: 0.04 % to ASTM C1104/C1104M. 
4. 	Thermal Resistance: To ASTM C518. 
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5. Corrosive resistance: To ASTM C665 , Corrosive to steel - Pass. 
6. Stainless steel stress corrosion: To ASTM C795. 
7. Density: To ASTM C167, 4.5 lb/ft3. 
8. Density: 2 pounds per cubic foot, to ASTM C167. 
9. Recycled Content: 16 percent minimum 

B. 	Acoustical and fire batt insulation for walls and floors to ASTM C655, Type 1 and ASTM C553. 
1. 	Fire performance: 

a. 	Non-combustibility: To ASTM E136 . 
b. 	Surface Burning Characteristics: To ASTM E84. 

1) Flame spread: 0. 
2) Smoke developed: 0. 

c. Acoustical Performance: 
1) 	Airborne sound transmission loss: To ASTM E90. 
2) 	Rating sound insulation: To ASTM E413. 
3) 	Sound absorption coefficients: To ASTM E423. 
Inches 
Thick 

125 Hz 250 Hz 500 Hz 1000 
Hz 

2000 
Hz 

4000 
Hz 

NRC 

1 .14 .25 .65 .90 1.01 1.01 0.70 
1.5 .18 .44 .94 1.04 1.02 1.03 0.85 
2 .28 .60 1.09 1.09 1.05 1.07 0.95 
3 .52 .96 1.18 1.07 1.05 1.05 1.05 
4 .86 1.11 1.20 1.07 1.08 1.07 1.10 

4) 	Impedance and absorption of acoustic materials: To ASTM E1050. 
d. Air erosion velocity: 1000 ft/min maximum to UL 181. 
e. Thermal resistance: To ASTM C518. 
f. Corrosive resistance: To ASTM C665, Corrosive to steel - Pass. 
g. Stainless steel stress corrosion: To ASTM C795. 
h. Density: To ASTM C612 , 2.5 lb/ft3. 
i. Recycled Content: 16 percent minimum 

C. 	Acoustic Fiberglass Sound Attenuation Batts to ASTM C665; friction fit type, unfaced. 
1. 	Products: 

a. 	Walls: Fiberglass Sound Attenuation Batts, Batt shall be full depth of studs and width 
to match stud spacing 

2.03 MATERIALS 

A. 	Non-combustible, lightweight, semi-rigid stone wool batt insulation to ASTM C665, Type 1. 
1. Size: 16.25 x 48 inches. 
2. Thickness: 3.5 inches. 
3. R value /1 inch at 75 ºF: 4.0 
4. Acceptable Material: ROCKWOOL, COMFORTBAT®. 

B. 	Non-combustible, lightweight, semi-rigid stone wool batt insulation to ASTM C612 that provides 
fire resistance to ASTM E136. 
1. Size: 24 x 48 inches. 

a. Thickness: 2 inches. 
2. Acceptable Material: ROCKWOOL, ROXUL SAFETM. 

C. 	Non-combustible, lightweight, semi-rigid stone wool batt insulation to ASTM C665, Type 1, that 
provides fire resistance to ASTM E136 and a sound control to ASTM E90 and ASTM E423. 
1. Size: 16 x 48 inches, or size to fit in designed wall as shown on drawings. 
2. Thickness: 3.5 inches, or thickness as shown on drawings. 
3. Sound Control: ROCKWOOL, Safe n Sound 
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4. 	Thermal Control: ROCKWOOL, Comfortbatt 

D. 	Non-combustible, lightweight, fiberglass sound attenuation batt insulation to ASTM C665; 
friction fit type, unfaced. 
1. 	Size and thickness to fit in designed wall as shown on drawings - full depth of studs and 

width to match stud spacing 

2.04 ACCESSORIES 

A. 	Mechanical fasteners in accordance with insulation manufacturer’s written recommendations. 

B. Acoustical sealant in accordance with manufacturer's instructions. 

C. Firestopping materials. 

2.05 SOURCE QUALITY CONTROL 

A. 	Ensure insulation components and accessories are supplied or approved in writing by single 
manufacturer. 

PART 3EXECUTION 

3.01 INSTALLERS 

A. 	Use only installers with minimum of 5 years experience with the work similar to work of this 
section. 

3.02 EXAMINATION 

A. 	Verification of Conditions: Verify that conditions of substrate previously installed under other 
Sections or Contracts are acceptable for insulation installation in accordance with 
manufacturer’s written recommendations. 
1. Visually inspect substrate in presence of Consultant. 
2. Ensure surfaces are free of snow, ice, frost, grease and other deleterious materials. 
3. Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from Consultant. 
4. Start of insulation installation indicates installer’s acceptance of substrate installation 

conditions. 

3.03 INSTALLATION 

A. Install insulation in accordance with manufacturer’s written recommendations and guidelines. 

B. Install insulation to maintain continuity of thermal protection to building elements and spaces. 

C. Do not compress insulation to fit into spaces. 

D. Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or 
passing through insulation. 

E. Keep insulation minimum 3 inches from heat emitting devices such as recessed light fixtures, 
and minimum 2 inches from sidewalls of chimneys and vents. 

F. Seal joints with acoustical joint sealant. 

G. Do not enclose insulation until before inspection and receipt of Consultant’s written approval. 

3.04 FIELD QUALITY CONTROL 

A. 	Field Inspection: Coordinate field inspection in accordance with Section 01 4500 - Quality 
Assurance. 

3.05 CLEANING 

A. Progress Cleaning: Perform cleanup as work progresses. 
1. 	Leave work area clean at end of each day. 

B. Final Cleaning: Upon completion, remove surplus materials, rubbish, tools, and equipment. 
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3.06 PROTECTION 

A. Store the material to protect against weathering and physical damage, including humidity. 

B. Protect installed products and accessories from damage during construction. 

C. Repair damage to adjacent materials caused by insulation installation. 

END OF SECTION 
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SECTION 07 21 19 
FOAMED-IN-PLACE INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Foamed-in-place insulation at junctions of dissimilar wall and roof materials to achieve a 
thermal and air seal , with protective overcoat . 

B. Protective intumescent coating. 

1.02 RELATED REQUIREMENTS 

A. Section 05 50 00 - Metal Fabrications 

1.03 REFERENCE STANDARDS 

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus 2021. 

B. ASTM D2842 -Standard Test Method for Water Absorption of Rigid Cellular Plastics 2019. 

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

D. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the 
Specimen 2004 (Reapproved 2012). 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene one week prior to commencing work of this section. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide product description, insulation properties, overcoat properties, and 
preparation requirements. 

C. Manufacturer's Installation Instructions: Indicate special procedures, and perimeter conditions 
requiring special attention. 

1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing products of the type 
specified in this section, with not less than three years of documented experience. 

B. Applicator Qualifications: Company specializing in performing work of the type specified, with 
minimum three years documented experience. 

1.07 PROJECT CONDITIONS 

A. 	Sequence work to ensure timely placement of insulation within concealed spaces. 

1.08 FIELD CONDITIONS 

A. Do not install insulation when ambient temperature is lower than 60 degrees F . 

B. Do not apply foam when temperature is below that specified by the manufacturer for ambient 
air and substrate. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Foamed-In-Place Insulation: Medium-density, rigid or semi-rigid, open or closed cell 
polyurethane foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas. 
1. Regulatory Requirements: Comply with applicable code for flame and smoke, 

concealment, and overcoat limitations. 
2. Insulation: ASTM C 1029, Type I , polyurethane, 15 psi, minimum. 
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3. Thermal Resistance: R-value of 6.2, minimum, per 1 inch thickness at 75 degrees F 
mean temperature when tested in accordance with ASTM C518. 

4. Water Vapor Permeance: Vapor retarder; 2 perms, maximum, when tested at intended 
thickness in accordance with ASTM E96/E96M, desiccant method. 

5. Water Absorption: Less than 2 percent by volume, maximum, when tested in accordance 
with ASTM D2842. 

6. Air Permeance: 0.04 cfm/sq ft, maximum, when tested at intended thickness in 
accordance with ASTM E2178 or ASTM E283 at 1.57 psf. 

7. Closed Cell Content: At least 90 percent. 
8. Surface Burning Characteristics: Flame spread/Smoke developed index of 25/450, 

maximum, when tested in accordance with ASTM E84. 
9. Manufacturers: 

a. Covestro, LLC ; EcoBay CC : www.covestro.com/sprayfoam/#sle.  
b. Demilec LLC ; HEATLOK HFO High Lift : www.demilec.com/#sle.  
c. Johns Manville; JM Corbond III Closed Cell Spray Polyurethane Foam: 

www.jm.com/#sle.  
d. Icynene Inc; MD-C-200 : www.icynene.com. 
e. NCFI Polyurethanes : www.ncfi.com. 
f. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 ACCESSORIES 

A. Primer: As required by insulation manufacturer. 

B. Protective Coating: Intumescent coating of type recommended by insulation manufacturer and 
as required to comply with applicable codes. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify work within construction spaces or crevices is complete prior to insulation application. 

B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation or overcoat 
adhesion. 

3.02 PREPARATION 

A. Mask and protect adjacent surfaces from over spray or dusting. 

B. Apply primer in accordance with manufacturer's instructions. 

3.03 APPLICATION 

A. Apply insulation in accordance with manufacturer's instructions. 

B. Apply insulation by spray method, to a uniform monolithic density without voids. 

C. Apply to achieve a thermal resistance R-value of 19 minimum. 

D. Apply overcoat monolithically, without voids to fully cover foam insulation, to achieve fire rating 
required. 

E. Patch damaged areas. 

F. Where applied to voids and gaps assure space for expansion to avoid pressure on adjacent 
materials that may bind operable parts. 

G. Trim excess away for applied trim or sheet metal closer trim. 

3.04 PROTECTION 

A. 	Do not permit subsequent construction work to disturb applied insulation. 

END OF SECTION 
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SECTION 07 22 16 
ROOF BOARD INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Fully Adhered insulation, flat and tapered. 

B. Vapor retarder. 

C. Flashings. 

1.02 RELATED SECTIONS 

A. Section 05 31 00 - Steel Decking 

B. Section 06 10 00 - Rough Carpentry: Wood nailers, curbs, and cant strips . 

C. Section 07 54 19 - PVC Thermoplastic Roofing 

D. Section 07 6200 - Sheet Metal Flashing and Trim : Counterflashings , reglets, . 

E. Section 07 72 00 - Roof Accessories 

1.03 SUBMITTALS 

A. 	See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. 	Product Data: Provide data indicating the following: 
1. Flashing materials 
2. Insulation 
3. Fasteners 
4. Maintenance & repair instructions 

C. 	Shop Drawings: Indicate joint or termination detail conditions, conditions of interface with other 
materials, and paver layout . 

D. Manufacturer's Installation Instructions: Indicate membrane seaming precautions and 
perimeter conditions requiring special attention . 

E. 	Manufacturer's Certificate: Certify that products meet or exceed specified requirements . 

F. 	Manufacturer's Field Reports: Indicate procedures followed, ambient temperatures, humidity, 
wind velocity during application, and supplementary instructions given . 

G. 	Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner 's 
name and registered with manufacturer. 

1.04 QUALITY ASSURANCE 

A. 	Perform work in accordance with NRCA Roofing and Waterproofing Manual and manufacturer's 
instructions . 

B. Fire-Test-Response Characteristics 
1. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes 

of 75 and 450, respectively. 
2. Exterior Fire-Test Exposure: Class A. 

C. 	Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years of documented experience. 

D. 	Installer Qualifications: Company specializing in performing the work of this section with 
minimum 3 years experience and approved by manufacturer . 
1. 	The installer shall have an experienced, pre-qualified, thoroughly trained superintendent 

having experience installing the roof system specified, who is familiar with the 
requirements of this project, on the job at all times when roofing system work is in 
progress. 
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1.05 PRE-INSTALLATION MEETING 

A. Convene one week before starting work of this section. 

B. Review preparation and installation procedures and coordinating and scheduling required with 
related work. 

1.06 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 

B. General Warranty: The warranties specified in this Article shall not deprive the Owner of other 
rights the Owner may have under other provisions of the Contract Documents and shall be in 
addition to and run concurrent with, other warranties made by the Contractor under 
requirements of the Contract Documents 

1.07 PRODUCT DELIVERY, STORAGE AND HANDLING PROCEDURES 

A. Deliver materials in original unopened packaging. 

B. Containers labeled with manufacturer’s name, brand name, and identification of various items. 

C. Store materials in a dry area and protect from inclement weather. Damaged materials shall be 
replaced at contractor’s expense. 

D. Do not allow roofing membrane to come in contact or be exposed to any materials that would 
be detrimental to or cause degradation of the roofing membrane. 

PART 2 PRODUCT 

2.01 INSULATION MANUFACTURERS 

A. Insulation: 
1. Atlas Roofing Corporation: www.atlasroofing.com. 
2. GAF Materials Corporation: www.gaf.com. 
3. Apache Products Co: www.apacheproducts.com. 
4. Dow Chemical Co: www.dow.com. 
5. Owens Corning Corp: www.owenscorning.com. 
6. Hunter: www.hunterpanels.com  
7. Substitutions: See Section 01 6000 - Product Requirements . 

2.02 INSULATION 

A. 	Polyisocyanurate Board Insulation: Rigid cellular foam, complying with ASTM C 1289, Type II, 
Class 1, cellulose felt or glass fiber mat both faces; Grade 2 and with the following 
characteristics: 
1. Facing: Asphalt felt or mat both faces . 
2. Board Size: 48 x 96 inch . 
3. Board Thickness: 2 1/2 inch . 
4. Board Edges: Square . 
5. Insulation must be compatible with roof membrane. 
6. Manufacturers: 

a. Atlas Roofing Corporation: www.atlasroofing.com. 
b. Apache Products Co: www.apacheproducts.com. 
c. GAF Materials Corporation: www.gaf.com. 
d. Hunter Panels; www.hpanels.com  
e. Substitutions: See Section 01 6000 - Product Requirements . 

B. 	Tapered Polyisocyanurate Board Insulation: Rigid cellular foam, complying with ASTM C 1289, 
Type II, Class 1, cellulose felt or glass fiber mat both faces; Grade 1 and with the following 
characteristics: 
1. Compressive Strength: 16 psi 
2. Facing: Asphalt felt or mat both faces . 
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3. Board Size: 48 x 96 inch . 
4. First layer; Board Thickness: 2 inch . 
5. Second layer; Tapered Board: Slope 1/4 inch per foot; minimum thickness 1/2 in ; 

fabricate of fewest layers possible. 
6. Thermal Resistance: R-value of 7 per inch thickness . 
7. Board Edges: Square . 
8. Insulation must be compatible with roof membrane. 
9. Manufacturers: 

a. Atlas Roofing Corporation: www.atlasroofing.com. 
b. Apache Products Co: www.apacheproducts.com. 
c. GAF Materials Corporation: www.gaf.com. 
d. Hunter Panels; www.hpanels.com  
e. Substitutions: See Section 01 6000 - Product Requirements . 

C. Tapered Crickets (where required) 
1. 	Crickets shall be formed of tapered material having the same requirements and 

characteristics as insulation specified. 

2.03 ACCESSORIES 

A. Adhesive 
1. 	Fully adheared roofing system. Refer to manufacturer for approved adhesive to be used 

to hold insulation system together. 

B. Nailers & Blocking 
1. Nailers and wood blocking shall be S4S 1500 fc construction grade Douglas fir conforming 

to standard 15 grading and dressing rules of the West Coast Lumber Inspection Bureau, 
or other species of wood of equal strength. All lumber shall be grade marked at the mill. 

2. All lumber shall be pressure treated by a method approved by the roofing membrane 
manufacturer. 

3. Nailers shall be securely anchored to the deck to resist the minimum force required in 
Loss Prevention Data Sheet I-49, “Perimeter Flashing,” Factory Mutual Systems. The 
thickness of the nailer shall be such that the top of the nailer is flush with the surface to 
which the membrane is to be applied. 

C. 	Membrane adhesive: as recommended by membrane manufacturer. 

D. Vapor Retarder: 
1. ASTM C1136 
2. Maximum permeance rating of 0.13 perm. 
3. Manufacturers: 

a. Griffolyn Type-65; Reef Industries, Houston, Texas 
b. DURA-SKRIM 6WW; Raven Industries, Sioux Falls, South Dakota 
c. WMP-VR; Lamtec Corporation, Mount Bethel, Pennsylvania 
d. Or as recomended by roofing membrane manufacturer 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Inspect all surfaces to receive roofing for any condition that will adversely affect execution, 
performance, or quality of work. 

B. Verify that surfaces and site conditions are ready to receive work. 

C. Verify deck is supported and secure. 

D. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly 
sloped and suitable for installation of roof system. 

E. Verify deck surfaces are dry and free of snow or ice. 
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F. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips 
are in place. 

G. All roof surfaces and all sloped surfaces to drains and outlets shall be checked and approved 
by the roofing contractor prior to the start of the roofing work. 

H. Install roofing material only under satisfactory conditions as specified by the membrane 
manufacturer. 

3.02 GENERAL REQUIREMENTS 

A. Do not lay out or expose any insulation on the deck that cannot be covered by membrane on 
the same day. 

B. In making all field heat welds, make sure all edges are clean and free of tar, mastic or other 
foreign items. 

C. Do not expose membrane and accessories to a constant temperature in excess of 110 degrees 
Fahrenheit. 

D. Sealants and adhesives should be applied according to the manufacturer’s specifications and 
all containers shall be disposed of properly. 

E. Start securing the membrane at the highest point and work towards the drains. 

F. Weather precautions: Proceed with roofing work when existing and forecasted weather 
conditions permit work performance in compliance with manufacturer’s recommendations. 

G. Roofing system shall not be applied when the surrounding air, surface temperature, relative 
humidity or wind velocity is not within the range acceptable under the manufacturer’s 
recommendations. 

H. Prior to starting work, protect all work in an approved manner including all paving and faces of 
building walls. Provide special protection of the face of the building wall adjacent to hoist. 

3.03 METAL DECK PREPARATION 

A. 	Install preformed sound absorbing glass fiber insulation strips supplied by Section 05 31 00 in 
acoustic deck flutes. Install in accordance with manufacturer's instructions. 

3.04 INSTALLATION OF VAPOR BARRIER 

A. Install Vapor Retarder 
1. At acoustical metal deck, install acoustical insulation in roof deck flutes first. 
2. Loosely lay vapor retarder over entire roof area extending to roof edges and to adjacent 

walls 
3. Side and end laps of each sheet a minimum of 6 inches 
4. Seal laps with continuous strip of tape recommended by the vapor retarder 

manufacturer.Seal at penetrations and at roof edges with manufacturer recommended 
butyl tape or sealant 

5. Vapor retarder shall be positively sealed at all edges, penetrations and wall utilizing 
manufacturers' vapor retarder accessories 

6. Seal at penetrations and at roof edges with manufacturer recommended butyl tape or 
sealant 

3.05 INSULATION INSTALLATION 

A. Attachment of Insulation: 
1. 	Loose lay both layers of insulation over vapor retarder in accordance with insulation 

manufacturer's instructions. Mechanically fasten coverboard, over insulation layers, to 
metal deck in accorance with manufacturer's instructions. 

B. On metal deck, place boards perpendicular to flutes with insulation board edges bearing on 
deck flutes. 

C. The ends of the insulation boards shall be staggered 50% from row to row. 
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D. Lay boards with edges in moderate contact without forcing. Cut insulation to fit neatly to 
perimeter blocking and around penetrations through roof. 

E. Lay subsequent layers of insulation with joints staggered minimum 12 inch from joints of 
preceding layer. 

F. Place tapered insulation to the required slope pattern in accordance with manufacturer's 
instructions. 

G. Tape joints of insulation in accordance with insulation manufacturer's instructions. 

H. Do not apply more insulation than can be covered with membrane in same day. 

3.06 CLEAN-UP 

A. Upon completion of the membrane installation, the contractor shall remove all foreign matter, 
rubbish and scrap material from the roof. The membrane surface shall be cleaned using 
cleaners recommended by the membrane manufacturer. 

B. Repair or replace defaced or damaged finishes caused by work of this section. 

3.07 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for general requirements for field quality control 
and inspection. 

B. Inspection: Roofing manufacturer’s technical representative and roofing contractor shall 
conduct all required inspections. Submit all required drawings, details, and completed 
questionnaires to the roofing manufacturer before obtaining the specified warranty. After an 
authorized Technical Representative has inspected the roof for determining acceptability for 
warranty issuance, any deficiencies on the final inspection report shall be corrected by the 
contractor/applicator and made ready for reinspection within five (5) working days. 

C. Warranty: Upon receipt of required materials, certifying inspection, and acceptance of the 
roofing system by the roofing manufacturer, the warranty shall be duly executed and issued to 
the Owner. Date of Warranty will be the date of Substantial Completion. 

3.08 PROTECTION OF FINISHED WORK 

A. Protect installed roofing and flashings from construction operations. 

B. Where traffic must continue over finished roof membrane, protect surfaces using durable 
materials. 

END OF SECTION 
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SECTION 07 24 00 
EXTERIOR INSULATION AND FINISH SYSTEMS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Composite wall and soffit cladding of rigid insulation and reinforced finish coating ("Class PB"). 

B. Drainage and water-resistive barriers behind insulation board. 

1.02 RELATED REQUIREMENTS 

A. Section 05 41 00 - Structural Metal Stud Framing: Sheathing on metal studs. 

B. Section 07 62 00 - Sheet Metal Flashing and Trim: Perimeter flashings. 

C. Section 07 92 00 - Joint Sealants: Sealing joints between EIFS and adjacent construction and 
penetrations through EIFS. 

1.03 REFERENCE STANDARDS 

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022. 

B. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus 2011. 

C. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2019. 

D. ASTM C1397 - Standard Practice for Application of Class PB Exterior Insulation and Finish 
Systems (EIFS) and EIFS with Drainage 2013. 

E. ASTM D968 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling 
Abrasive 2005 (Reapproved 2010). 

F. ASTM D2247 - Standard Practice for Testing Water Resistance of Coatings in 100% Relative 
Humidity 2011. 

G. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of 
Interior Coatings in an Environmental Chamber 2012. 

H. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, 
Doors, and Curtain Walls by Uniform Static Air Pressure Difference 2000 (Reapproved 2016). 

I. ASTM E1677 - Standard Specification for an Air Barrier (AB) Material or System for Low-Rise 
Framed Building Walls 2011. 

J. ASTM E2273 - Standard Test Method for Determining the Drainage Efficiency of Exterior 
Insulation and Finish Systems (EIFS) Clad Wall Assemblies 2003 (reapproved 2011). 

K. ASTM E2486/E2486M - Standard Test Method for Impact Resistance of Class PB and PI 
Exterior Insulation and Finish Systems (EIFS) 2013. 

L. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for 
Exposure of Nonmetallic Materials 2013. 

M. ASTM G155 - Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of 
Nonmetallic Materials 2013. 

N. ICC-ES AC219 - Acceptance Criteria for Exterior Insulation and Finish Systems 2009, with 
Editorial Revision (2014). 

O. ICC-ES AC235 - Acceptance Criteria for EIFS Clad Drainage Wall Assemblies 2009, with 
Editorial Revision (2012). 

P. NFPA 259 - Standard Test Method for Potential Heat of Building Materials 2013. 

Q. NFPA 268 - Standard Test Method for Determining Ignitibility of Exterior Wall Assemblies Using 
a Radiant Heat Energy Source 2012. 
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R. 	NFPA 285 -Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of 
Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components 2012. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate wall and soffit joint patterns, joint details, and molding profiles. 

C. Product Data: Provide data on system materials, product characteristics, performance criteria, 
and system limitations. 

D. Verification Samples: Submit actual samples of selected coating on specified substrate, 
minimum 12 inches square, illustrating project colors and textures. 

E. Manufacturer's Installation Instructions: Indicate preparation required, installation techniques, 
and jointing requirements. 

1.05 QUALITY ASSURANCE 

A. 	Maintain copy of specified installation standard and manufacturer's installation instructions at 
project site during installation. 

B. 	EIFS Manufacturer Qualifications: Provide EIFS products other than insulation from the same 
manufacturer with qualifications as follows: 
1. Member in good standing of EIMA (EIFS Industry Members Association). 
2. Manufacturer of EIFS products for not less than 5 years. 

C. 	Insulation Manufacturer Qualifications: Approved by manufacturer of EIFS and approved and 
labeled under third party quality program as required by applicable building code. 

D. 	Installer Qualifications: Company specializing in the type of work specified and with at least 
three years of documented experience. 

1.06 MOCK-UP 

A. Construct mock-up of typical EIFS application on specified substrate, size as required to 
include examples of all key conditions, and including flashings, joints, and edge conditions. 

B. Locate mock-up as indicated on drawings. 
1. 	Finish face is to be facing south 

C. Obtain Architect's acceptance of visual qualities of the panel before starting of masonry work 

D. Mock-up may remain as part of the Work. 

E. Retain mock-up during the duration on construction as a standard for judging completed work. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Deliver materials to project site in manufacturer's original, unopened containers with 
labels intact. Inspect materials and notify manufacturer of any discrepancies. 

B. Storage: Store materials as directed by manufacturer's written instructions. 

1.08 FIELD CONDITIONS 

A. Do not prepare materials or apply EIFS under conditions other than those described in the 
manufacturer's written instructions. 

B. Do not prepare materials or apply EIFS during inclement weather unless areas of installation 
are protected. Protect installed EIFS areas from inclement weather until dry. 

C. Do not install coatings or sealants when ambient temperature is below 40 degrees F. 

D. Do not leave installed insulation board exposed to sunlight for extended periods of time. 

1.09 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide manufacturer's standard material warranty, covering a period of not less than 5 years. 
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C. 	Provide separate warranty from installer covering labor for repairs or replacement for a period 
of not less than 2 years. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Basis of Design: 
1. 	Dryvit Systems, Inc; Dryvit Outsulation EIFS, Class PB: www.dryvit.com/ 

B. Other Acceptable Manufacturers: 
1. Parex USA, Inc; Parex Standard WaterMaster EIFS: www.parex.com. 
2. BASF Wall Systems (Senergy, Finestone, Acrocrete, SonoWall): 

www.wallsystems.basf.com. 
3. Sto Corp; [ 	]:  www.stocorp.com. 

2.02 EXTERIOR INSULATION AND FINISH SYSTEM 

A. 	Exterior Insulation and Finish System: DRAINAGE type; reinforced finish coating on 
mechanically-fastened insulation board over sheet-type combination drainage layer/water-
resistive barrier over substrate; provide a complete system that has been tested to show 
compliance with the following characteristics; include all components of specified system and 
substrate(s) in tested samples. 

B. Fire Characteristics: 
1. Flammability: Pass, when tested in accordance with NFPA 285. 
2. Ignitibility: No sustained flaming when tested in accordance with NFPA 268. 
3. Potential Heat of Foam Plastic Insulation Tested Independently of Assembly: No portion 

of the assembly having potential heat that exceeds that of the insulation sample tested for 
flammability (above), when tested in accordance with NFPA 259 with results expressed in 
Btu per square foot. 

C. 	Water Penetration Resistance: No water penetration beyond the plane of the base 
coat/insulation board interface after 15 minutes, when tested in accordance with ASTM E331 at 
6.24 psf differential pressure with tracer dye in the water spray; include in tested sample at 
least two vertical joints and one horizontal joint of same type to be used in construction; 
disassemble sample if necessary to determine extent of water penetration. 

D. 	Drainage Efficiency: Average minimum efficiency of 90 percent, when tested in accordance 
with ASTM E2273 for 75 minutes. 

E. 	Salt Spray Resistance: No cracking, checking, crazing, erosion, blistering, peeling, 
delamination, or corrosion of finish coating after 300 hours exposure in accordance with ASTM 
B117, using at least three samples matching intended assembly, at least 4 by 6 inches in size. 

F. 	Freeze-Thaw Resistance: No cracking, checking, crazing, erosion, blistering, peeling, 
delamination, or corrosion of finish coating when viewed under 5x magnification after 10 cycles, 
when tested in accordance with ICC-ES AC219 or ICC-ES AC235. 

G. Weathering Resistance: No cracking, checking, crazing, erosion, blistering, peeling, 
delamination, or corrosion of finish coating when viewed under 5x magnification after 2000 
hours of accelerated weathering conducted in accordance with ASTM G153 Cycle 1 or ASTM 
G155 Cycles 1, 5, or 9. 

H. Water Degradation Resistance: No cracking, checking, crazing, erosion, blistering, peeling, 
delamination, or corrosion of finish coating after 14 days exposure, when tested in accordance 
with ASTM D2247. 

I. 	Mildew Resistance: No growth supported on finish coating during 28 day exposure period, 
when tested in accordance with ASTM D3273. 

J. 	Abrasion Resistance Of Finish: No cracking, checking or loss of film integrity when tested in 
accordance with ASTM D968 with 113.5 gallons of sand. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

Exterior Insulation and Finish 
Systems 

07 24 00 - 3 
February 2, 2023 



K. 	Impact Resistance: Construct system to provide the following impact resistance without 
exposure of broken reinforcing mesh, when tested in accordance with ASTM E2486/E2486M: 
1. Standard: 25 to 49 in-lb, for areas not indicated as requiring higher impact resistance. 
2. Medium: 50 to 89 in-lb, for areas indicated on drawings. 

2.03 MATERIALS 

A. 	Finish Coating Top Coat: Water-based, air curing, polymer-based finish with integral color and 
texture. 
1. Texture: Match existing building EIFS system color and texture. . 
2. Color to match that of the existing building. 

B. 	Base Coat: Fiber-reinforced, acrylic or polymer-based product compatible with insulation board 
and reinforcing mesh. 

C. 	Reinforcing Mesh: Balanced, open weave glass fiber fabric, treated for compatibility and 
improved bond with coating, weight, strength, and number of layers as required to meet 
required system impact rating. 

D. 	Insulation Board: Molded expanded polystyrene (EPS) board insulation, ASTM C578, Type XI, 
with the following characteristics: 
1. Grooved Board: Back side of board adjacent to sheathing grooved with vertical channels 

designed to allow moisture to drain; at drainage points provide board configuration that 
permits drainage to the exterior. 

2. Board Thickness: As indicated on drawings. 
3. Thickness Tolerance: plus/minus 1/16 inch maximum. 
4. Thermal Resistance (R factor per 1 inch (25.4 mm)) at 75 degrees F: 4.00. 

E. 	Combination Drainage Layer/Water-Resistive Barrier: Air- and water-resistive sheet complying 
with ASTM E1677 Type I, dimpled or otherwise profiled to maintain air and drainage space 
between insulation board and sheathing; minimum water vapor permeance of 20 perms; 
furnished or approved by EIFS manufacturer. 

2.04 ACCESSORY MATERIALS 

A. Insulation Adhesive: Type required by EIFS manufacturer for project substrate. 

B. Insulation Fasteners: Fastener and plate system appropriate for substrate and as 
recommended by EIFS manufacturer. 

C. Trim: EIFS manufacturer's standard PVC or galvanized steel trim accessories, as required for 
a complete project and including starter track and drainage accessories. 

D. Sealant Materials: Compatible with EIFS materials and as recommended by EIFS 
manufacturer. 

E. Exterior Soffit Vents: One piece, perforated, ASTM A653/A653M galvanized steel with G90 
coating, with edge suitable for direct application to gypsum board and manufactured especially 
for soffit application. Provide continuous vent. 

PART 3 EXECUTION 

3.01 GENERAL 

A. Install in accordance with EIFS manufacturer's instructions and ASTM C1397. 

B. Where different requirements appear in either document, comply with the most stringent. 

C. Neither of these documents supercedes the provisions of the Contract Documents that define 
the contractual relationships between the parties or the scope of work. 

3.02 EXAMINATION 

A. 	Verify that substrate is sound and free of oil, dirt, other surface contaminants, efflorescence, 
loose materials, or protrusions that could interfere with EIFS installation and is of a type and 
construction that is acceptable to EIFS manufacturer. Do not begin work until substrate and 
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adjacent materials are complete and thoroughly dry. 

B. If paper-faced gypsum sheathing has been exposed to weather for more than 30 days, check 
for integrity of surface using method specified in ASTM C1397 Annex A2, at minimum of two 
locations or once every 5000 sq ft, whichever is greater; if any test fails, notify Architect and do 
not begin installation. 

C. Verify that substrate surface is flat, with no deviation greater than 1/4 in when tested with a 10 ft 
straightedge. 

3.03 INSTALLATION -GENERAL 

A. 	Install in accordance with EIFS manufacturer's instructions and ASTM C1397. 
1. Where different requirements appear in either document, comply with the most stringent. 
2. Neither of these documents supercedes provisions of Contract Documents that defines 

contractual relationships between parties or scope of this work. 

3.04 INSTALLATION - WATER-RESISTIVE BARRIER 

A. Mechanically attach sheet materials to substrate using fasteners and fastener spacing 
recommended by EIFS manufacturer. 

B. Seal substrate transitions and intersections with other materials to form continuous water-
resistive barrier on exterior of sheathing, using method recommended by manufacturer. 

C. At door and window rough openings and other wall penetrations, seal water-resistive barrier 
and flexible flashings to rough opening before installation of metal flashings, sills, or frames, 
using method recommended by manufacturer. 

D. At moving expansion joints, apply flexible flashing or flashing tape across and recessed into 
joint with U-loop forming continuous barrier but allowing movement. 

E. Lap flexible flashing or flashing tape at least 2 inches on each side of joint or transition. 

F. Install drainage layer or spacers after flashing tape has been completed. 

G. Exterior Soffit Vents: Install according to manufacturer's written instructions and in locations 
indicated on drawings. Provide vent area specified. 

3.05 INSTALLATION -INSULATION 

A. Install in accordance with manufacturer's instructions. 

B. Prior to installation of boards, install starter track and other trim level and plumb and securely 
fastened. Install only in full lengths, to minimize moisture intrusion; cut horizontal trim tight to 
vertical trim. 

C. Install back wrap reinforcing mesh at all openings and terminations that are not to be protected 
with trim. 

D. On wall surfaces, install boards horizontally. On horizontal surfaces, install boards [ 	] . 

E. Place boards in a method to maximize tight joints. Stagger vertical joints and interlock at 
corners. Butt edges and ends tight to adjacent board and to protrusions. Achieve a continuous 
flush insulation surface, with no gaps in excess of 1/16 inch. 

F. Fill gaps greater than 1/16 inch with strips or shims cut from the same insulation material. 

G. Rasp irregularities off surface of installed insulation board. 

H. Mechanical Fastening: Space fasteners as recommended by EIFS manufacturer. 

3.06 INSTALLATION - CLASS PB FINISH 

A. 	Base Coat: Apply in thickness as necessary to fully embed reinforcing mesh, wrinkle free, 
including back-wrap at terminations of EIFS. Install reinforcing fabric as recommended by EIFS 
manufacturer. 
1. Lap reinforcing mesh edges and ends a minimum of 2-1/2 inches. 
2. Allow base coat to dry a minimum of 24 hours before next coating application. 
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B. 	Apply finish coat after base coat has dried not less than 24 hours, embed finish aggregate, and 
finish to a uniform texture and color. 

C. 	Seal control and expansion joints within the field of exterior finish and insulation system, using 
procedures recommended by sealant and finish system manufacturers. 

3.07 CLEANING 

A. 	Clean EIFS surfaces and work areas of foreign materials resulting from EIFS operations. 

3.08 PROTECTION 

A. 	Protect completed work from damage and soiling by subsequent work. 

END OF SECTION 
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SECTION 07 42 13.13 
FORMED METAL WALL PANELS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Manufactured metal panels for exterior wall panels and subgirt framing assembly , with related 
flashings and accessory components . 

B. Sub Framing 

1.02 RELATED REQUIREMENTS 

A. Section 01 30 00 - Administrative Requirements 

B. Section 04 20 00 - Unit Masonry: Wall panel substrate 

C. Section 07 21 13 - Board Insulation. 

D. Section 07 21 99 - Foam in Place Insulation 

E. Section 07 92 00 - Joint Sealants: Sealing joints between metal wall panel system and 
adjacent construction. 

1.03 REFERENCE STANDARDS 

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 

B. ASTM B209M -Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
(Metric) 2014. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate dimensions, layout, joints, construction details , and methods of 
anchorage. 

C. Shop Drawing: Sub framing system: Indicate dimensions, layout, construction details, method 
of anchorage 

D. Samples: Submit two samples of wall panel and soffit panel, 12 inch by 12 inch in size 
illustrating finish color, sheen, and texture. 

E. Manufacturer's Qualification Statement. 

1.05 QUALITY ASSURANCE 

A. 	Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years of documented experience. 

B. 	Manufacturer's Qualifications: Wall system manufacturer has been engaged in the fabrication of 
metal wall systems for at least ten years. 
1. The Manufacturer shall be a member of the Metal Building Manufacturer's Association 

(MBNA). 
2. The American Institute of Steel Construction (AISC) currently certifies the Manufacturer for 

Category MB. 
3. The Manufacturer maintains a certified installer program for its products and maintains an 

up to date authorized roofing contractor list. 
4. The Manufacturer has a written warranty covering durability, color and weather tightness 

of its roof system. 
5. Manufacturer shall produce the metal panels on fixed equipment operated by the 

manufacturer. 

C. 	Installer Qualifications: Company specializing in performing sheet metal installations with 
minimum 5 years of experience on projects of similar size and scope. 
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1. 	Contractor shall follow the Manufacturer's installation details without exception unless 
written authorization from the manufacturer and architect are provided on an installation 
detail revision. 

1.06 MOCK-UP 

A. See Section 01 40 00 Quality Requirements 

B. Mockups: Build mock-ups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials, execution, and aesthetic 
effect. 

C. The construction of the mock-up shall be photographed or videotaped by the masonry 
contractor to be part of a presentation for groups of trades people as they join the project work 
force. 

D. Locate where directed by Architect. 
1. 	Finish face is to be facing south 

E. Obtain Architect's acceptance of visual qualities of the mock up before starting of panel work 

F. Mock-up may not remain as part of the Work. 

1.07 PRE-INSTALLATION MEETING 

A. 	Convene two weeks before staring work of this section. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver system components to the project site in Manufacturer's unopened original containers. 

B. Protect system components during shipment, storage, handling and erection from mechanical 
abuse, stains, discoloration and corrosion. 

C. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap. 

D. Store prefinished material off the ground and protected from weather; prevent twisting, bending, 
or abrasion; provide ventilation; slope metal sheets to ensure proper drainage. 

E. Prevent contact with materials that may cause discoloration or staining of products. 

F. Damaged materials will be rejected and removed from the site. 

1.09 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. General Warranty: The warranties specified in this Article shall not deprive the Owner of other 
rights the Owner may have under other provisions of the Contract Documents and shall be in 
addition to and run concurrent with, other warranties made by the Contractor under 
requirements of the Contract Documents 

C. Standard Manufacturer Warranty: Provide a written warranty, with monetary limitation, signed 
by manufacturer agreeing to promptly repair leaks resulting from defects in materials or 
workmanship for the following warranty period: 
1. 	Warranty Period: 20 Years from the date of Substantial Completion 

D. Finish Warranty: Furnish panel manufacturer's written warranty for twenty (20) years covering 
the finish of exposed coated metal surfaces against blistering, peeling, cracking, flaking, 
checking, chipping, rusting, and chalking and color change during the warranty period. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Basis of Design: HWP Panel, manufactured by Dimensional Metals. 
1. 	Product: HWP Wall Panel, vertical installation. 

B. Basis of Design: Flush Panel manufactured by Dimensional Metals . 
1. 	Product: Flush Panel FP1012 
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C. 	Other Acceptable Manufacturers: 
1. Architectural Metal Systems, Alpharetta Ga 
2. Berridge Manufacturing, Houston Tx 
3. Centria . 
4. McElroy Metal, Inc. Bossier City La 
5. MBCI. 
6. Petersen, Pac-Clad 

2.02 MANUFACTURED METAL PANELS 

A. 	Wall Panel System: Factory fabricated prefinished metal panel system, site assembled. 
1. Provide exterior wall panels, soffit panels, and subgirt framing assembly . 
2. Design and size components to support assembly dead loads, and to withstand live loads 

caused by positive and negative wind pressure acting normal to plane of wall. 
3. Design Pressure: In accordance with applicable codes. 
4. Maximum Allowable Deflection of Panel: L/180 for length(L) of span. 
5. Movement: Accommodate movement within system without damage to components or 

deterioration of seals, movement between system and perimeter components when 
subject to seasonal temperature cycling; dynamic loading and release of loads; and 
deflection of structural support framing. 

6. Drainage: Provide positive drainage to exterior for moisture entering or condensation 
occurring within panel system. 

7. Fabrication: Formed true to shape, accurate in size, square, and free from distortion or 
defects; pieces of longest practical lengths. 

8. Corners: Factory-fabricated in one continuous piece with minimum 2 inch returns. 

B. 	Flush Wall Panel (FP): 
1. Profile: Vertical; style as indicated. 

a. 	12 inch wide panel, 1 inch deep, 
2. Side Seams: Double-interlocked, tight-fitting, sealed with continuous gaskets. 
3. Material: Precoated steel sheet, 24 gage, .0276 inch minimum thickness. 
4. Panel Width: 12 inches . 
5. Color: As selected by Architect from manufacturer's standard line. 

C. 	Internal and External Corners: Same material, thickness, and finish as exterior sheets; profile 
to suit system; shop cut and factory mitered to required angles. 

D. 	Expansion Joints: Same material, thickness and finish as exterior sheets; manufacturer's 
standard brake formed type, of profile to suit system. 

E. 	Trim: Same material, thickness and finish as exterior sheets; brake formed to required profiles. 

F. Anchors: Stainless steel. 

2.03 MATERIALS 

A. 	Precoated Steel Sheet: Hot-dipped galvanized steel sheet, ASTM A653/A653M, Structural 
Steel (SS) or Forming Steel (FS), with G90/Z275 coating; continuous coil-coated on exposed 
surfaces with specified finish coating and on panel back with specified panel back coating. 

2.04 INSULATION 

A. See Section 07 21 13 - Board Insulation. 

2.05 SUB FRAMING 

A. Manufacturer: 
1. Cascadia Windows LTD: Cascadia Clip; www.cascadia.com  
2. Acceptable Manufacturer/System: 

a. Knight Wall System MFI-Systems; www.knightwallsystems.com  
b. Substitutions: See Section 01 6000 - Product Requirements . 
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B. 	Sub-framing Thermal Spacer: 100 % Pultruded glass fibre and thermoset polyester resin 
insulation clip. 

C. 	Thermal Spacer thickness for top, base and web: 3/16 inches nominal. 
1. Thermal spacer depth: 2 inches nominal. 

a. 	Depth tolerance: ± 0.005 inches. 
2. Spacer Fasteners: High hex head washer head with sharp twin lead threaded design of 

heat treated corrosion resistant coated steel.. 
3. Fastener: as recommended by manufacturer 

D. Girts 
1. Z-Girts: 18 gauge galvalume G60, 1 inch by 1 1/2 inch 
2. Hat Channel: 18 gauge galvalume G60, 7/8 inch with slotted flanges 

2.06 ACCESSORIES 

A. 	Gaskets: Manufacturer's standard type suitable for use with system, permanently resilient; 
ultraviolet and ozone resistant. 

B. Sealants: 
1. Exposed Sealant: Elastomeric; silicone, polyurethane, or silyl-terminated 

polyether/polyurethane. 
2. Concealed Sealant: Non-curing butyl sealant or tape sealant. 

C. 	Fasteners: Manufacturer's standard type to suit application; with soft neoprene washers, steel, 
hot dip galvanized. Fastener cap same color as exterior panel. 
1. 	Metal-to-Metal Fasteners: Self-drilling, self-tapping screws. 

D. Field Touch-up Paint: As recommended by panel manufacturer. 

2.07 FABRICATION 

A. Form sections true to shape, accurate in size, square, and free from distortion or defects. 

B. Form pieces in longest practicable lengths. 

C. Fabricate corners in one continuous piece with minimum 18 inch returns. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that building framing members are ready to receive panels. 

3.02 PREPARATION 

A. 	Install sub framing perpendicular to panel length, securely fastened to substrates and shimmed 
and leveled to uniform plane. Space at intervals indicated . 
1. Install in accordance to manufacturers recommendations. 
2. Thermal Spacer Installation: Clip thermal spacer to girt and fasten girt directly to substrate. 
3. Installation sequence for spacers, sub-framing, and insulation 

a. Pre-punch or pre-drill holes in Z-girts and tracks to accommodate fasteners. 
b. Position Z-girts directly over thermal spacer before installation of fasteners. 
c. Completely install spacers, screws and sub-framing, prior to installing insulation. 
d. Friction fit insulation in place. 

3.03 INSTALLATION 

A. Install panels on walls in accordance with manufacturer's instructions. 

B. Protect surfaces in contact with cementitious materials and dissimilar metals with bituminous 
paint. Allow to dry prior to installation. 

C. Fasten panels to structural supports; aligned, level, and plumb. 

D. Locate joints over supports. 
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E. Provide expansion and control joints where indicated by manufacturer. 

F. Use concealed fasteners unless otherwise approved by Architect. 

G. Seal and place gaskets to prevent weather penetration. Maintain neat appearance. 

3.04 CLEANING 

A. Remove site cuttings from finish surfaces. 

B. Remove protective material from wall panel surfaces. 

C. Clean and wash prefinished surfaces with mild soap and water; rinse with clean water. 

END OF SECTION 
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SECTION 07 54 19 
PVC THERMOPLASTIC SINGLE-PLY ROOFING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Fully Adhered system with PVC thermoplastic roofing membrane. 

B. Membrane flashings. 

C. Roofing accessories: stack boots, roofing expansion joints, and walkway pads . 

1.02 RELATED REQUIREMENTS 

A. Section 01 30 00 - Administrative Requirements 

B. Section 05 31 00 - Steel Decking : Acoustical deck flute insulation. 

C. Section 06 10 00 - Rough Carpentry : Wood nailers and curbs. 

D. Section 07 01 50.19 - Preparation for Re-Roofing. 

E. Section 07 22 16 - Roof Board Insulation 

F. Section 07 62 00 - Sheet Metal Flashing and Trim : Counterflashings . 

G. Section 07 71 00 - Roof Specialties: Prefabricated roofing expansion joint flashing. 

H. Section 07 72 00 - Roof Accessories: Roof-mounted units; prefabricated curbs. 

I. Section 22 10 06 - Plumbing Piping Specialties: Roof drains. 

1.03 REFERENCE STANDARDS 

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
Most Recent Edition Cited by Referring Code or Reference Standard. 

B. ASTM C1177/C1177M -Standard Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing 2017. 

C. ASTM D4434/D4434M - Standard Specification for Poly(Vinyl Chloride) Sheet Roofing 2021. 

D. NRCA (RM) - The NRCA Roofing Manual 2022. 

E. UL 790 -Standard for Standard Test Methods for Fire Tests of Roof Coverings Current Edition, 
Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene one week before starting work of this section. 
1. 	Review preparation and installation procedures and coordinating and scheduling required 

with related work. 

1.05 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Product Data: Provide manufacturer's written information listed below. 
1. Product data indicating membrane materials, flashing materials, fasteners, and adhesive . 
2. Preparation instructions and recommendations. 

C. 	Samples for Selection: Submit two samples 12 by 12 inches in size illustrating colored coating . 

D. Manufacturer's Installation Instructions: Indicate membrane seaming precautions and 
perimeter conditions requiring special attention. 

E. Warranty: 
1. Submit manufacturer warranty and ensure that forms have been completed in Owner's 

name and registered with manufacturer. 
2. Submit installer's certification that installation complies with all warranty conditions for the 

waterproof membrane. 
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1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum twenty (20) years of documented experience. 

B. Installer Qualifications: Company specializing in performing the work of this section: 
1. 	Approved by membrane manufacturer. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels 
intact. 

B. Protect products in weather protected environment, clear of ground and moisture. 

1.08 FIELD CONDITIONS 

A. Do not apply roofing membrane during unsuitable weather. 

B. Do not apply roofing membrane when ambient temperature is below 40 degrees F. 

C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is 
expected or occurring. 

D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be 
weatherproofed the same day. 

1.09 WARRANTY 

A. 	See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. 	Material Warranty: Provide membrane manufacturer's warranty agreeing to replace material 
that shows manufacturing defects within 20 years after installation. 

C. 	System Warranty: Provide manufacturer's system warranty agreeing to repair or replace 
roofing that leaks or is damaged due to wind with wind speeds up to 55 mph or other natural 
causes. 
1. Warranty Term: 20 years. 
2. For repair and replacement include costs of both material and labor in warranty. 

D. 	Roofing Contractor Warranty: Contractor shall guarantee for 2 years, from the date of 
substantial completion, at their cost to make necessary repairs to the roof system resulting from 
faults or defects caused due to workmanship. Guarantee shall include but is not limited to the 
following: roof membrane, flashings, insualtoin, fasteners, walkways, expansion joints, pipe 
flashings and boots. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Carlisle SynTec 

B. Duro-Last Roofing, Inc 

C. Johns Manville 

D. Sarnafil, Inc 

E. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 ROOFING APPLICATIONS 

A. PVC Membrane Roofing: Single ply membrane, fully adhered , over insulation . 

B. Roofing Assembly Performance Requirements and Design Criteria: 
1. Roof Covering External Fire Resistance Classification: Class A when tested per UL 790. 
2. Wind Uplift: 

a. 	Designed to withstand wind uplift forces calculated with ASCE 7. 
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2.03 ROOFING MEMBRANE AND ASSOCIATED MATERIALS 

A. 	Single Source Responsibility: Provide and install products from single source. 

B. Membrane: 
1. Material: Polyvinyl chloride (PVC) complying with ASTM D4434/D4434M. 
2. Reinforcing: Internal fabric. 
3. Thickness: 60 mils (0.060 inch) , minimum. 
4. Sheet Width: Factory fabricated into largest sheets possible. 
5. Color: To be selected from manufacturer's standard line. . 
6. Product: 

a. Carlisle: SureFlex PVC. 60 mil 
b. Duro-Last: 60 mil, Duro-Tuff 
c. Johns Manville: 60 mil, JM SD Plus 
d. Sarnafil: 60 mil, S 327-60 EnergySmart 

C. Seaming Materials: As recommended by membrane manufacturer. 

D. Flexible Flashing Material: Same material as membrane. 

2.04 DECK SHEATHING AND COVER BOARDS 

A. 	Deck Sheathing and Cover Board: Glass mat faced gypsum panels, ASTM C1177/C1177M, 
fire resistant type, 1/4 inch thick . 
1. 	Product: GP Dens-Deck Prime 

a. Surfacing: Primed Fiberglass Mat. 
b. Flexural Strength, Parallel (ASTM C473): 80 lbf, minimum. 
c. Flute Span (ASTM E661): 5 inches. 
d. Permeance (ASTM E96): Greater than 23 perms. 
e. R-Value (ASTM C518): 0.56. 
f. Water Absorption (ASTM C473): Less than 5 percent of weight. 
g. Surface Water Absorption (ASTM C473): Nominal 1.0 grams. 
h. Compressive Strength (Applicable Sections of ASTM C472): Nominal 900 pounds per 

square inch. 
i. Flame Spread/ Smoke Development (ASTM E84): Not more than 0 Flame Spread, 0 

Smoke Development 
j. Combustibility (ASTM E136): Noncombustible 
k. Fire resistance rating (UL 790 and ASTM E108): Class A 
l. Mold Resistance (ASTM D3273): Scored a 10 

2.05 INSULATION 

A. 	See Section 07 22 16 - Roof Board Insulation for roofing insulation. 

2.06 ACCESSORIES 

A. 	Prefabricated Roofing Expansion Joint Flashing: Sheet butyl over closed cell foam backing 
seamed to galvanized steel flanges. 

B. 	Prefabricated Flashing Accessories: 
1. Corners and Seams: Same material as membrane, in manufacturer's standard 

thicknesses. 
2. Penetrations: Same material as membrane, with manufacturer's standard cut-outs, rigid 

inserts, clamping rings, and flanges. 
3. Walkway Rolls: Heat Weldable Walkway Rolls; 80 mils (0.080 inch)thick; gray membrane. 
4. Miscellaneous Flashing: Non-reinforced PVC membrane; 80 mils (0.080 inch) thick, in 

manufacturer's standard lengths and widths. 

C. 	Membrane Adhesive: As recommended by membrane manufacturer. 

D. 	Surface Conditioner for Adhesives: Compatible with membrane and adhesives. 
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E. Sealants: As recommended by membrane manufacturer. 

F. Cleaner: Manufacturer's standard, clear, solvent-based cleaner. 

G. Primer: Manufacturer's recommended product. 

H. Edgings and Terminations: As specified in Section 07 72 00 - Roof Specialties. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that surfaces and site conditions are ready to receive work. 

B. Verify deck is supported and secure. 

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly 
sloped and suitable for installation of roof system. 

D. Verify deck surfaces are dry and free of snow or ice. 

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips 
are in place. 

3.02 PREPARATION, GENERAL 

A. 	Clean substrate thoroughly prior to roof application. 

3.03 INSTALLATION -GENERAL 

A. Perform work in accordance with manufacturer's instructions and NRCA (RM) applicable 
requirements. 

B. Do not apply roofing membrane during unsuitable weather. 

C. Do not apply roofing membrane when ambient temperature is outside the temperature range 
recommended by manufacturer. 

D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is 
expected or occurring. 

E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be 
weatherproofed the same day. 

3.04 MEMBRANE APPLICATION 

A. 	Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching. 

B. 	Shingle joints on sloped substrate in direction of drainage. 

C. 	Fully Adhered Application: 
1. Fully embed membrane in adhesive except in areas directly over or within 3 inches of 

expansion joints. 
2. Fully adhere one roll before proceeding to adjacent rolls. 

D. Seam Welding: 
1. Overlap edges and ends and seal seams by heat welding, minimum 2 inches. 
2. Cover all seams with manufacturer's recommended joint covers. 
3. Probe all seams once welds have thoroughly cooled. (Approximately 30 minutes.) 
4. Repair all deficient seams within the same day. 
5. Seal cut edges of reinforced membrane after seam probe is complete. 

E. At intersections with vertical surfaces: 
1. 	Fully adhere flexible flashing over membrane and up to nailing strips. 

F. 	Install roofing expansion joints where indicated. Make joints watertight. 

G. 	Install prefabricated joint components in accordance with manufacturer's instructions. 

H. 	Coordinate installation of roof drains and sumps and related flashings. 
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I. Install walkway pads. Space pad joints to permit drainage. 

J. Daily Seal: Install daily seal per manufacturers instructions at the end of each work day. 
Prevent infiltration of water at incomplete flashings, terminations, and at unfinished membrane 

edges. 

3.05 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for general requirements for field quality control and 
inspection. 

B. Require site attendance of roofing and insulation material manufacturers daily during 
installation of the Work. 

3.06 CLEANING 

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional 
requirements. 

B. Remove wrappings, empty containers, paper, and other debris from the roof daily. Dispose of 
debris in compliance with local, State, and Federal regulations. 

C. Remove bituminous markings from finished surfaces. 

D. In areas where finished surfaces are soiled by work of this section, consult manufacturer of 
surfaces for cleaning advice and conform to their documented instructions. 

E. Repair or replace defaced or damaged finishes caused by work of this section. 

3.07 PROTECTION 

A. Protect installed roofing and flashings from construction operations. 

B. Where traffic must continue over finished roof membrane, protect surfaces using durable 
materials. 

END OF SECTION 
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SECTION 07 62 00 
SHEET METAL FLASHING AND TRIM 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Fabricated sheet metal items, including flashings, counterflashings, exterior penetrations, soffit 
and related trims, and other items indicated in Schedule . 

B. Sealants for joints within sheet metal fabrications. 

1.02 RELATED REQUIREMENTS 

A. Section 04 20 00 - Unit Masonry: Metal flashings embedded in masonry. 

B. Section 06 10 00 - Rough Carpentry: Wood nailers for sheet metal work. 

C. Section 07 54 19 - PVC Thermoplastic Single-Ply Roofing 

D. Section 07 71 00 - Roof Specialties: Manufactured copings, flashings, and expansion joint 
covers. 

E. Section 07 72 00 - Roof Accessories: Manufactured metal roof curbs. 

F. Section 07 92 00 - Joint Sealants: Sealing non-lap joints between sheet metal fabrications and 
adjacent construction. 

1.03 ALTERNATIVES 

A. 	See Section 01 23 00 - Alternates, for product alternatives affecting this section. 

1.04 REFERENCE STANDARDS 

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022. 

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014. 

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
(Metric) 2014. 

D. CDA A4050 - Copper in Architecture - Handbook current edition. 

E. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012. 

1.05 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene one week before starting work of this section. 

1.06 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate material profile, jointing pattern, jointing details, fastening methods, 
flashings, terminations, and installation details. 

1.07 QUALITY ASSURANCE 

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and 
standard details, except as otherwise indicated. 

B. Fabricator and Installer Qualifications: Company specializing in sheet metal work with 5 years 
of documented experience. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope 
metal sheets to ensure drainage. 

B. Prevent contact with materials that could cause discoloration or staining. 
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1.09 WARRANTY 

A. 	Provide a 20 year warranty for manufacturer approved 70 percent Kynar colors for the painted 
finish covering color fade, chalk, and film integrity. 

PART 2 PRODUCTS 

2.01 SOFFIT MATERIAL 

A. Dimensional Metal Inc, 58 Kelma Drive, Reynoldsburg, Ohio 43068 
1. 	Soffit: FP1012 Vented-1 High Bead and FP1012 Non-Vented-1 High Bead 

B. Centria 
1. 	Soffit: IW-14A Vented and Un-Vented 

C. AEP Span: 
1. 	Soffit: Prestige-Vented and Un-Vented. 

D. Peterson Pac-Clad 
1. 	Soffit: Pac 750 Soffit series Vented and Un-Vented 

E. Merchant & Evans Inc. 
1. 	Soffit: Flush Lock series Vented and Un-Vented 

F. Substitutions: No substitutions permitted without express written approval. 

2.02 SOFFIT SYSTEM 

A. Soffit panel to be nominal 12 inches wide perforated to all own 7.5% free air with V groove in 
the middle, conceal fastener leg with concealed fasteners 

B. Sheet Materials: Soffit and related soffit flashing and trim metal 
1. Aluminum Sheet: ASTM B 209 (ASTM B 290M) 0.032 inch thic 
2. Panel continuous length. 
3. Texture: Smooth 
4. Finish: Premium fluorocarbon coating - Kynar 500 or Hylar 5000 

2.03 ACCESSORIES 

A. Pre-Finished Aluminum: ASTM B 209 (ASTM B 209M); 0.050 inch thick; plain finish shop pre 
coated with fluoropolymer coating of color as selected. 
1. 	Fluoropolymer Coating: High Performance Organic Finish, AAMA 2604; multiple coat, 

thermally cured fluoropolymer finish system; color as scheduled. 

B. General: Provide trim/flashing, fascias, ridge, valley, closures, gutters, gutter hangers and other 
related required items to provide a complete system 

C. Fasteners: Same metal as flashing/sheet metal or other noncorrosive metal as recommended 
by sheet manufacturer. Match finish of exposed fasteners the same as the material being 
fastened. 

D. Epoxy Seam Sealer: Two (2) part noncorrosive metal seam cementing compound for exterior 
and interior nonmoving joints. 

E. Metal Accessories: Provide sheet metal flashings, clips, straps, anchoring devices and similar 
accessory units as required for installation of work, matching or compatible with material being 
installed. 

F. Soffit Framing 
1. Framing System Components: Meeting requirements of ASTM C 645-08; C-channel, roll-

formed from hot dipped galvanized steel; complying with ASTM A 1003 and ASTM A653 
G40 or equivalent corrosion resistant coating. 

2. Studs: C shaped with flat or formed webs[<>]. 
3. Furring: Hat-shaped sections, minimum depth of 7/8 inch or as noted on drawings. 
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2.04 SHEET MATERIALS 

A. Galvanized Steel: ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24 gage, 
(0.0239 inch) thick base metal. 

B. Aluminum: ASTM B209 (ASTM B209M); 20 gage, (0.032 inch) thick; anodized finish of color as 
selected. 

2.05 FABRICATION 

A. Form sections true to shape, accurate in size, square, and free from distortion or defects. 

B. Form pieces in longest possible lengths. 

C. Hem exposed edges on underside 1/2 inch; miter and seam corners. 

D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use 
sealed lapped, bayonet-type or interlocking hooked seams. 

E. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with 
sealant. 

F. Fabricate flashings to allow toe to extend 2 inches over roofing gravel. Return and brake 
edges. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets 
in place, and nailing strips located. 

B. Verify roofing termination and base flashings are in place, sealed, and secure. 

3.02 PREPARATION 

A. Install starter and edge strips, and cleats before starting installation. 

B. Install surface mounted reglets true to lines and levels, and seal top of reglets with sealant. 

C. Back paint concealed metal surfaces with protective backing paint to a minimum dry film 
thickness of 15 mil. 

3.03 INSTALLATION 

A. Comply with manufacturers installation instructions, manufacturers recommendations and 
SMACNA 'Architectural Sheet Metal Manual' 

B. Install in accordance with manufacturer's installation instructions. 

C. Install work with provisions for thermal expansion of flashings, gravel stops, fascia, copings, 
reglets, and other items exposed for more than 20 feet of continuous length. Maintain as 
watertight installation at expansion seams. 

D. Secure flashings in place using concealed fasteners, and use exposed fasteners only where 
permitted.. 

E. Apply plastic cement compound between metal flashings and felt flashings. 

F. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines 
accurate to profiles. 

G. Seal metal joints watertight. 

3.04 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 
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3.05 FIELD QUALITY CONTROL 

A. 	See Section 01 43 00 - Quality Assurance, for field inspection requirements. 

END OF SECTION 
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SECTION 07 71 00 
ROOF SPECIALTIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Manufactured roof specialties, including counterflashings, copings, fascias, and vents. 

1.02 RELATED REQUIREMENTS 

A. Section 04 20 00 - Unit Masonry 

B. Section 07 54 19 - PVC Thermoplastic Single-Ply Roofing 

C. Section 07 62 00 - Sheet Metal Flashing and Trim 

D. Section 07 72 00 - Roof Accessories: Manufactured curbs, roof hatches. 

1.03 REFERENCE STANDARDS 

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for 
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating 
Appendix) 2022. 

B. ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing 
Systems 2017. 

C. AAMA 2605 -Voluntary Specification, Performance Requirements and Test Procedures for 
Superior Performing Organic Coatings on Aluminum Extrusions and Panels ; 2005 . 

D. NRCA (RM) - The NRCA Roofing Manual 2022. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on shape of components, materials and finishes, anchor types and 
locations. 

C. Shop Drawings: Indicate configuration and dimension of components, adjacent construction, 
required clearances and tolerances, and other affected work. 

D. Samples: Submit two samples, illustrating component shape, finish, and color. 

E. Manufacturer's Installation Instructions: Indicate special procedures, fasteners, supporting 
members, and perimeter conditions requiring special attention. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. 	Roof Edge Flashings and Copings: 
1. Architectural Products Co: www.archprod.com/ 
2. ATAS International, Inc; Rapid-Lok Fascia : www.atas.com/ 
3. Metal-Era Inc: www.metalera.com/ 
4. Metal Roofing Systems, Inc; Rapid Lock Coping : www.metalroofingsystems.biz/ 
5. MM Systems Corp .; Product FWC Wall Cap . 

2.02 COMPONENTS 

A. 	Roof Edge Flashings: Factory fabricated to sizes required; mitered, welded corners; concealed 
fasteners. 
1. Configuration: Fascia , and edge securement for roof membrane. 
2. Material: Formed steel sheet, galvanized, 22 gage, 0,03 inch thick, minimum. 
3. Finish: 70 percent polyvinylidene fluoride. 
4. Color: To be selected by Architect from manufacturer's standard range. 
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2.03 PREFABRICATED COPING SYSTEMS 

A. Manufacturer: 
1. Metal Era, Waukesha, Wisconsin: 
2. Acceptable Manufacturers: 

a. MM Systems Company, Tucker, Georgia 
b. Architectural Products Co 
c. W.P. Hickman, Asheville, North Carolina 
d. Substitutions: See Section 01 60 00 - Product Requirements 

B. 	Perma-Tite Coping: Metal coping cap with snap-on design with 20-gauge, galvanized steel 
anchor clips and factory-applied stainless steel springs that ensure long-term positive 
attachment, extruded anchor bar and galvanized steel anchor/support cleats for capping 
parapet wall. The system shall be watertight, maintenance free, and does not require exposed 
fasteners. Joints shall be a butt type with concealed splice plates. 

C. Characteristics: 
1. Coping sections shall expand and contract freely while locked in place on anchor cleats. 
2. Coping sections shall lock to extruded aluminum anchor bar and anchor cleats by 

mechanical pressure from hardened stainless steel springs factory attached to anchor 
cleats. 

3. All splice plates include factory applied dual non-curing sealant strips capable of providing 
a watertight seal. 

4. Metal: 0.050” aluminum with Kynar coating. 
a. 	Color to be selected by the Architect from manufacturer's standards 

D. 	Coping cap: length of 12’-0” (3.65 m), widths manufactured to job requirements. 

E. 	Coping vertical outside face to be: 6”, back leg standard to be 3-1/2” nominal, custom size by 
request, manufactured to job requirements. 

F. 	Concealed splice plates: 8” wide. Finish to match finish of coping cap with factory applied dual 
non-curing sealant strips. 

G. 	Extruded Anchor Bar: .100” mill extruded aluminum, pre-punched, 12” wide and installed 4’-0” 
o.c. Integrated with anchor/support cleat. 

H. 	Anchor/Support Cleat: 20 ga. prepunched galvanized cleat with stainless steel spring 
mechanically locked to cleat normally 12” (305 mm) wide @ 6’-0” (1525 mm) on center. 
Mechanically fastened as indicated and detailed. Integrated with extruded anchor bar. 

I. 	Fasteners: Corrosion resistant fasteners shall be provided by Metal-Era. No exposed fasteners 
shall be permitted. 

J. 	Finishes: Shall be select from standard pre-coated Kynar 500 from manufacturer’s colors. 

K. Accessories: 
1. 	Corners, end caps, pier caps, etc. shall be fabricated by the coping manufacturer. 

a. 	Welded assembly shall be used to maintain watertight integrity. 

L. 	Pull-Off Resistance: Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test method 
RE-3 to positive and negative design wind pressure as defined by applicable local building 
code . 

2.04 PREFABRICATED REGLETS AND COUNTERFLASHING 

A. Manufacturer: 
1. Metal Era, Waukesha, Wisconsin: 
2. Acceptable Manufacturers: 

a. MM Systems Company, Tucker, Georgia 
b. W.P. Hickman, Asheville, North Carolina 
c. Architectural Products Co 
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d. 	Substitutions: See Section 01 60 00 - Product Requirements 

B. 	Product; Two Piece Counterflashing Reglet version 
1. Material: 0.050 Aluminum 
2. Finish: Kynar 500, fluoropolymer coating 
3. Height: 5 5/8 inches with 3 inch factory endlaps 
4. Accessories: Factory mitered and sealed corners. 

2.05 FINISHES 

A. 	PVDF (Polyvinylidene Fluoride) Coating: Superior Performance Organic Finish, AAMA 2605; 
multiple coat, thermally cured fluoropolymer finish system; color as indicated. 

2.06 ACCESSORIES 

A. Sealant for Joints in Linear Components: As recommended by component manufacturer. 

B. Adhesive for Anchoring to Roof Membrane: Compatible with roof membrane and approved by 
roof membrane manufacturer. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this 
Section are in place and positioned correctly. 

3.02 INSTALLATION 

A. Install components in accordance with manufacturer's instructions and NRCA (RM) applicable 
requirements. 

B. Coordinate installation of components of this section with installation of roofing membrane and 
base flashings. 

C. Coordinate installation of sealants and roofing cement with work of this section to ensure water 
tightness. 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

07 71 00 - 3 
Roof Specialties 

February 2, 2023 



This page intentionally left blank 



SECTION 07 72 00 
ROOF ACCESSORIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Curbs. 

B. Roof penetrations mounting curbs. 

1.02 RELATED REQUIREMENTS 

A. Section 07 54 19 - PVC Thermoplastic Single-Ply Roofing 

B. Section 07 62 00 - Sheet Metal Flashing and Trim: Roof accessory items fabricated from sheet 
metal. 

C. Section 07 71 00 - Roof Specialties: Other manufactured roof items. 

1.03 REFERENCE STANDARDS 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Warranty Documentation: 
1. Submit manufacturer warranty. 
2. Ensure that forms have been completed in Owner's name and registered with 

manufacturer. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Store products under cover and elevated above grade. 

1.06 WARRANTY 

A. 	See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

PART 2 PRODUCTS 

2.01 ROOF CURBS 

A. Manufacturers: 
1. AES Industries Inc : www.aescurb.com/#sle.  
2. The Pate Company : www.patecurbs.com/#sle.  
3. LMCurbs; Roof Curbs: www.lmcurbs.com/#sle.  
4. MKT Metal Manufacturing : www.mktduct.com/#sle.  
5. Roof Products & Systems (RPS) : www.rpscurbs.com/#sle.  
6. Nystrom Building Products . 
7. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Roof Curbs Mounting Assemblies: Factory fabricated hollow sheet metal construction, 
internally reinforced, and capable of supporting superimposed live and dead loads and 
designated equipment load with fully mitered and sealed corner joints welded or mechanically 
fastened, and integral counterflashing with top and edges formed to shed water. 
1. Roof Curb Mounting Substrate: Curb substrate consists of either PVC membrane or 

Asphalt shingles . 
2. Sheet Metal Material: 

a. 	Aluminum: 0.080 inch minimum thickness, with 3003 alloy, and H14 temper. 
1) 	Color: As selected by Architect from manufacturer's standard line of colors. 

3. Provide layouts and configurations indicated on drawings. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 

3.02 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable 
results for applicable substrate under project conditions. 

3.03 INSTALLATION 

A. 	Install in accordance with manufacturer's instructions, in manner that maintains roofing system 
weather-tight integrity. 

3.04 CLEANING 

A. 	Clean installed work to like-new condition. 

3.05 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Date of Substantial Completion. 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

07 72 00 - 2 
Roof Accessories 

February 2, 2023 



SECTION 07 84 00 
FIRESTOPPING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Firestopping of joints and penetrations in fire resistance rated and smoke resistant assemblies, 
whether indicated on drawings or not, and other openings indicated. 

B. Smoke stopping of all penetrations and interruption to smoke rated assemblies, whether 
indicated on drawings or not and other openings indicated. 

C. Requirements for materials installed in cavities, around penetrations, and openings in floors, 
walls, partitions, and other building components to prevent spread of fire and smoke. 

1.02 RELATED REQUIREMENTS 

A. Section 01 70 00 - Execution and Closeout Requirements: Cutting and patching. 

B. Section 09 21 16 - Gypsum Board Assemblies: Gypsum wallboard fireproofing. 

1.03 REFERENCE STANDARDS 

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a 
(Reapproved 2017). 

B. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems 2015 (Reapproved 
2019). 

C. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire 
Barriers Using Intermediate-Scale, Multi-story Test Apparatus 2020. 

D. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-
of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal 
Assemblies 2013 (Reapproved 2017). 

E. ITS (DIR) - Directory of Listed Products current edition. 

F. FM 4991 - Approval Standard for Firestop Contractors 2013. 

G. FM (AG) - FM Approval Guide current edition. 

H. FA (AG) - FM Approval Guide; Factory Mutual Research Corporation; current edition. 

I. UL 1479 - Standard for Fire Test of Penetration Firestops; Current Edition 

J. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems Current Edition, 
Including All Revisions. 

K. UL (FRD) - Fire Resistance Directory Current Edition. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Schedule of Firestopping: List each type of penetration. 

C. Product Data: Provide data on product characteristics. 

D. Indicate UL System Number for each type of penetration. 

E. Sustainable Design Submittal: Submit VOC content documentation for all non-preformed 
materials. 

F. Manufacturer's Installation Instructions: Indicate preparation and installation instructions. 

G. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

H. Installer Qualification: Submit qualification statements for installing mechanics. 
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1.05 QUALITY ASSURANCE 

A. 	Fire Testing: Provide firestopping assemblies of designs that provide the scheduled fire ratings 
when tested in accordance with methods indicated. 
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an 

acceptable test report. 
2. Current evaluation reports published by CABO, ICBO, or BOCA will be considered as 

constituting an acceptable test report. 
3. Submission of actual test reports is required for assemblies for which none of the above 

substantiation exists. 

B. 	Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

C. 	Installer Qualifications: Company specializing in performing the work of this section and: 
1. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of 

the following requirements: 
2. Verification of minimum three years documented experience installing work of this type. 
3. Verification of at least five satisfactorily completed projects of comparable size and type. 
4. Licensed by local authorities having jurisdiction (AHJ). 
5. Approved by firestopping manufacturer. 

D. 	Installing Mechanic's Qualifications: Trained by firestopping manufacturer and able to provide 
evidence thereof. 

1.06 MOCK-UP 

A. 	Install one firestopping assembly representative of each fire rating design required on project. 
1. Where one design may be used for different penetrating items or in different wall 

constructions, install one assembly for each different combination. 
2. Where firestopping is intended to fill a linear opening, install minimum of 1 linear ft. 

B. 	Obtain approval of authorities having jurisdiction (AHJ) before proceeding. 

C. 	If accepted, mock-up will represent minimum standard for the Work. 

D. 	If accepted, mock-up may remain as part of the Work. Remove and replace mock-ups not 
accepted. 

1.07 FIELD CONDITIONS 

A. Comply with firestopping manufacturer's recommendations for temperature and conditions 
during and after installation; maintain minimum temperature before, during, and for three days 
after installation of materials. 

B. Provide ventilation in areas where solvent-cured materials are being installed. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Manufacturers: 
1. A/D Fire Protection Systems Inc. : www.adfire.com. 
2. 3M Fire Protection Products : www.3m.com/firestop.  
3. Hilti, Inc: www.us.hilti.com/#sle.  
4. Nelson FireStop Products : www.nelsonfirestop.com. 
5. Specified Technologies, Inc. : www.stifirestop.com. 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Compatibility: Provide firestopping composed of components that are compatible with each 
other, the substrate and the items penetrating the firestopping 

C. 	Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories: Provide type of 
materials as required for tested firestopping assembly. 
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D. 	Accessories: Use components specified by the firestopping manufacturer and approved by the 
qualified testing and inspecting agency for the designated fire resistance rated system. 
Accessories include but are not limited to 
1. Permanent forming/damming/backing materials 
2. Temporary forming materials 
3. Substrate primers 
4. Collars 
5. Sleeves 

2.02 FIRESTOPPING ASSEMBLY REQUIREMENTS 

A. Perimeter Fire Containment Firestopping: Use system that has been tested according to ASTM 
E2307 to have fire resistance F Rating equal to required fire rating of floor assembly. 

B. Head-of-Wall Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and 
Non-Rated Horizontal Assemblies: Use system that has been tested according to ASTM 
E2837 to have fire resistance F Rating equal to required fire rating of floor or wall, whichever is 
greater. 

C. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are Fire-
Rated: Use system that has been tested according to ASTM E1966 or UL 2079 to have fire 
resistance F Rating equal to required fire rating of the assembly in which the joint occurs. 

D. Through Penetration Firestopping: Use system that has been tested according to ASTM E814 
to have fire resistance F Rating equal to required fire rating of penetrated assembly. 

2.03 FIRESTOPPING ASSEMBLIES - MATERIALS 

A. 	Firestopping at Uninsulated Metallic Pipe and Conduit Penetrations, of diameter 4 inches or 
less: 
1. Tremco, Tremstop IA 
2. Hilti CP 601S Elastomeric Firestop Sealant 
3. STI SpecSeal Sealant SSS 
4. 3M Fire Barrier CP25 
5. Substitution: See Section 01 6000 - Product Requirements 

B. 	Firestopping at Combustible Pipe and Conduit Penetrations, of diameter 4 inches or less: 
1. Tremco, Tremstop WS 
2. Hilti FS-ONE Max Intumescent Firestop Sealant 
3. 3M Fire Barrier FS-195 Wrap Strip 
4. STI Wrap Strip SSW 
5. Substitution: See Section 01 6000 - Product Requirements 

C. 	Firestopping at Electrical outlet boxes in gypsum wallboard assemblies 
1. Tremco, Tremstop MP Putty Pad 
2. STI, Spec Seal SSP Putty Pad 
3. 3M, Fire Barrier Moldable Putty Pad MPP 
4. Hilti, CP617 Firestop Putty Pad 
5. Substitution: See Section 01 6000 - Product Requirements 

D. 	Firestopping at Cable Tray Penetrations multiple steel and copper pipes, electrical busways in 
raceways: 
1. Tremco, Fyre-Sil and Fyre-Sil S/L 
2. STI SpecSeal lightweight mortar SSM 
3. Hilti FS 635 Trowelable Firestop Compound 
4. 3M Fire Barrier CS-195 Composite Strip 
5. Substitution: See Section 01 6000 - Product Requirements 

E. 	Firestopping at Control Joints (without Penetrations): 
1. 	Tremco, Tremstop DS 
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2. Hilti CP 601 S Elastomeric Firestop Sealant 
3. STI ES Elastomeric Sealant 
4. 3M (Dow Corning Fire Stop Sealant 2000) 
5. Substitution: See Section 01 6000 - Product Requirements 

F. 	Firestopping at head of walls without penetrations 
1. Tremco, Tremstop Acrylic 
2. 3M FireDam Spray 100 
3. STI, AS200 
4. Hilti, CFS-SP WB 
5. Substitution: See Section 01 6000 - Product Requirements 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify openings are ready to receive the work of this section. 

3.02 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could 
adversely affect bond of firestopping material. 

B. Remove incompatible materials that could adversely affect bond. 

C. Install backing materials to prevent liquid material from leakage. 

3.03 INSTALLATION 

A. Install materials in manner described in fire test report and in accordance with manufacturer's 
instructions, completely closing openings. 

B. Do not cover installed firestopping until inspected by authorities having jurisdiction. 

C. Install labeling required by code. 

3.04 CLEANING 

A. 	Clean adjacent surfaces of firestopping materials. 

3.05 PROTECTION 

A. 	Protect adjacent surfaces from damage by material installation. 

END OF SECTION 
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SECTION 07 92 00 
JOINT SEALANTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Provide labor, materials and equipment necessary to complete sealant work, both interior and 
exterior of the Project. 

B. Nonsag gunnable joint sealants. 

C. Self-leveling pourable joint sealants. 

D. Joint backings and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping: Firestopping sealants. 

B. Section 08 71 00 - Door Hardware: Setting exterior door thresholds in sealant. 

C. Section 09 21 16 - Gypsum Board Assemblies: Sealing acoustical and sound-rated walls and 
ceilings. 

D. Section 09 22 16 - Non-Structural Metal Framing: Sealing between framing and adjacent 
construction in acoustical and sound-rated walls and ceilings. 

E. Section 23 31 00 - HVAC Ducts and Casings: Duct sealants. 

1.03 REFERENCE STANDARDS 

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by 
Means of a Durometer 2015 (Reapproved 2022). 

B. ASTM C834 - Standard Specification for Latex Sealants 2017. 

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018. 

D. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016. 

E. ASTM C1248 -Standard Test Method for Staining of Porous Substrate by Joint Sealants 2018. 

F. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015 
(Reapproved 2021). 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Coordinate the work with other sections referencing this section. 

1.05 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Product Data for Sealants: Submit manufacturer's technical data sheets for each product to be 
used, that includes the following. 
1. Physical characteristics, including movement capability, VOC content, hardness, cure 

time, and color availability. 
2. List of backing materials approved for use with the specific product. 
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible. 
4. Substrates the product should not be used on. 
5. Substrates for which use of primer is required. 

C. 	Color Cards for Selection: Where sealant color is not specified, submit manufacturer's color 
cards showing standard colors available for selection. 

D. 	Samples for Verification: Where custom sealant color is specified, obtain directions from 
Architect and submit at least two physical samples for verification of color of each required 
sealant. 
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1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

B. Installer Qualifications: Company specializing in performing the work of this section and with at 
least three years of documented experience. 

1.07 MOCK-UP 

A. Provide mock-up of sealant joints in conjunction with window, wall, and air barrier system under 
provisions of Section 01 43 00 - Quality Requirements. 

B. Construct mock-up with specified sealant types and with other components noted. 

C. Locate where directed. 

D. Mock-up may not remain as part of the Work. 

1.08 FIELD CONDITIONS 

A. Do not install sealants when ambient temperature is less than 40 degrees F. 

B. Maintain this minimum temperature during and 24 hours after installation of sealants. 

C. Maintain temperature and humidity recommended by the sealant manufacturer during and after 
installation. 

1.09 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Correct defective work within a two (2) year period after Date of Substantial Completion. 

C. Warranty: Include coverage for installed sealants and accessories that fail to achieve 
watertight seal, exhibit loss of adhesion or cohesion, or do not cure. 

PART 2 PRODUCTS 

2.01 JOINT SEALANT APPLICATIONS 

A. Scope: 

	

1. 	Exterior Joints: Seal open joints, whether or not the joint is indicated on drawings, unless 
specifically indicated not to be sealed. Exterior joints to be sealed include, but are not 
limited to, the following items. 
a. Wall expansion and control joints. 
b. Joints between door, window, and other frames and adjacent construction. 
c. Joints between different exposed materials. 
d. Openings below ledge angles in masonry. 
e. Joints and intersections in concrete paving. 
f. Joints and intersections between dissimilar materials that do not fit together with a 

hairline joint. 
g. Intersections of equipment that do not fit together or against adjoining material with a 

hairline joint. 
h. Other joints indicated below. 

	

2. 	Interior Joints: Do not seal interior joints unless specifically indicated to be sealed. Interior 
joints to be sealed include, but are not limited to, the following items. 
a. Joints between door, window, and other frames and adjacent construction. 
b. Joints and intersections between dissimilar materials that do not fit together with a 

hariline joint. 
c. Intersections of equipment that do not fit together or against adjoining material with a 

hairline joint. 
d. Other joints indicated below. 

	

3. 	Do not seal the following types of joints. 
a. 	Intentional weepholes in masonry. 
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b. Joints indicated to be treated with manufactured expansion joint cover or some other 
type of sealing device. 

c. Joints where sealant is specified to be provided by manufacturer of product to be 
sealed. 

d. Joints where installation of sealant is specified in another section. 
e. Joints between suspended panel ceilings/grid and walls. 

B. General Project Recomendations 
1. Type 1 - Exterior Joints: Use non-sag non-staining silicone sealant, unless otherwise 

indicated. 
2. Type 2 - Lap Joints in Sheet Metal Fabrications: Butyl rubber, non-curing. 
3. Type 4 - Interior Joints: Use non-sag polyurethane sealant, unless otherwise indicated. 
4. Type 5 - Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings: Mildew-

resistant silicone sealant; white . 
5. Type 6 - In Sound-Rated Assemblies: Acrylic emulsion latex sealant. 

C. 	Interior Wet Areas: Bathrooms, restrooms, and food service areas ; fixtures in wet areas include 
plumbing fixtures, food service equipment, countertops, cabinets, and other similar items . 

D. Sound-Rated Assemblies: Walls and ceilings identified as "STC-rated", "sound-rated", or 
"acoustical". 

2.02 JOINT SEALANTS - GENERAL 

A. Single source responsibility for joint sealers materials: Obtain joint sealer materials from a 
single manufacturer. 

B. Compatibility: Provide joint sealers, joint fillers and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and experience. 

2.03 NONSAG JOINT SEALANTS 

A. 	Non-Staining Silicone Sealant: ASTM C920, Grade NS, Uses M and A; not expected to 
withstand continuous water immersion or traffic. 
1. 	Movement Capability: Plus and minus 50 percent , minimum. 
2. 	Non-Staining To Porous Stone: Non-staining to light-colored natural stone when tested in 

accordance with ASTM C1248. 
3. 	Dirt Pick-Up: Reduced dirt pick-up compared to other silicone sealants. 
4. 	Hardness Range: 15 to 35, Shore A, when tested in accordance with ASTM C661. 
5. 	Color: To be selected by Architect from manufacturer's standard range. 
6. 	Service Temperature Range: Minus 20 to 180 degrees F. 
7. 	Applications: Use for: 

a. Metal to metal joint. 
b. Glass to glass joints. 
c. Sheet metal flashing, coping, preformed metal caps, fascia, extenders trim and 

panels. 
d. Glass to metal joints. 
e. Concrete to concrete, including precast panels 

8. Manufacturers: 
a. Dow Chemical Company; DOWSIL 795 Silicone Building Sealant: 

consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.  
b. Pecora Corporation; Pecora 864 NST (Non-Staining Technology): 

www.pecora.com/#sle.  
c. Sika Corporation; Sikasil WS-290: www.usa-sika.com/#sle.  
d. Tremco, Inc.; Product Spectrum 2: www.tremcosealants.com. 
e. Substitutions: See Section 01 60 00 - Product Requirements. 
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B. 	Mildew-Resistant Silicone Sealant: ASTM C920, Grade NS, Uses M and A; single component, 
mildew resistant; not expected to withstand continuous water immersion or traffic. 
1. Color: White or as selected by Architect 
2. Applications: Use for: 

a. 	Around countertops and backsplashes and other wet interior locations. 
3. Manufacturers: 

a. Dow Corning Corp.; Product Dow Corning 791 Silicone 
b. Pecora Corporation; Pecora 898 NST (Non-Staining Technology): 

www.pecora.com/#sle.  
c. Sika Corporation; Sikasil GP: www.usa-sika.com/#sle.  
d. Tremco, Inc.; Product Tremsil 200: www.tremcosealants.com. 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

C. 	Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A; single or multi-component; not 
expected to withstand continuous water immersion or traffic. 
1. 	Movement Capability: Plus and minus 50 percent , minimum. 
2. 	Hardness Range: 20 to 35, Shore A, when tested in accordance with ASTM C661. 
3. 	Color: To be selected by Architect from manufacturer's standard range. 
4. 	Service Temperature Range: Minus 40 to 180 degrees F. 
5. 	Applications: Use for: 

a. Control, expansion, and soft joints in masonry. 
b. Joints between concrete and other materials. 
c. Joints between metal frames and other materials. 
d. Other exterior joints for which no other sealant is indicated. 

6. Manufacturers: 
a. Pecora Corporation; DynaTrol II: www.pecora.com/#sle.  
b. Pecora Corporation; DynaTrol II General Purpose Two Part Polyurethane Sealant: 

www.pecora.com. 
c. Sika Corporation; Sikaflex-1a: www.usa-sika.com/#sle.  
d. Sika Corporation; Sikaflex-2c NS: www.usa-sika.com/#sle.  
e. Tremco Global Sealants: Dymonic FC (single component); www.tremcosealants.com  
f. Tremco Global Sealants: Dymonic 240FC (multi component); 

www.tremcosealants.com  
g. BASF Construction Chemicals-Building Systems; Sonolastic NP 1 (single 

component); www.buildingsystems.basf.com. 
h. BASF Construction Chemicals-Building Systems; Sonolastic NP 2 (multi component) 

www.buildingsystems.basf.com. 
i. Substitutions: See Section 01 60 00 - Product Requirements. 

D. Acrylic Emulsion Latex: Water-based; ASTM C834, single component, non-staining, non-
bleeding, non-sagging; not intended for exterior use. 
1. 	Color: To be selected by Architect from manufacturer's standard range. 
2. 	Grade: ASTM C834; Grade Minus 18 Degrees C (0 Degrees F). 
3. 	Applications: Use for: 

a. Interior wall and ceiling control joints. 
b. Joints between door and window frames and wall surfaces. 
c. Other interior joints for which no other type of sealant is indicated. 

4. Manufacturers: 
a. Pecora Corporation; AC-20 +Silicone: www.pecora.com/#sle.  
b. Tremco Global Sealants: www.tremcosealants.com.; Acrylic Latex 834 
c. BASF Construction Chemicals-Building Systems; Sonolac: 

www.buildingsystems.basf.com. 
d. Substitutions: See Section 01 60 00 - Product Requirements. 
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2.04 SELF-LEVELING SEALANTS 

A. 	Self-Leveling Polyurethane Sealant: ASTM C920, Grade P, Uses M and A; single or multi- 
component; explicitly approved by manufacturer for traffic exposure; not expected to withstand 
continuous water immersion. 
1. Movement Capability: Plus and minus 50 percent , minimum. 
2. Hardness Range: 35 to 55, Shore A, when tested in accordance with ASTM C661. 
3. Color: To be selected by Architect from manufacturer's standard range. 
4. Service Temperature Range: Minus 40 to 180 degrees F. 
5. Applications: Use for: 

a. 	Joints in sidewalks and vehicular paving. 
6. Manufacturers: 

a. Pecora Corporation : www.pecora.com/#sle.  
b. Sika Corporation; Sikaflex-1c SL: www.usa-sika.com/#sle.  
c. BASF Construction Chemicals-Building Systems; Sonlastic SL 1: 

www.buildingsystems.basf.com. 
d. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Semi-Rigid Self-Leveling Polyurea Joint Filler: Two-component, 100 percent solids; intended 
for filling cracks and control joints not subject to significant movement; rigid enough to support 
concrete edges under traffic. 
1. Durometer Hardness, Type A: 75, minimum, after seven days when tested in accordance 

with ASTM D2240. 
2. Color: Concrete gray. 
3. Joint Width, Minimum: 1/8 inch. 
4. Joint Width, Maximum: 3/4 inch. 
5. Joint Depth: Provide product suitable for joints from 1/8 inch to 1 inch in depth excluding 

space for backer rod. 
6. Application: Use for 

a. 	Joint filler for concrete slab saw cuts and narrow cracks. 
7. Manufacturers: 

a. Adhesives Technology Corporation; Crackbond JF-311: www.atcepoxy.com/#sle.  
b. ARDEX Engineered Cements; ARDEX ArdiSeal: www.ardexamericas.com. 
c. Nox-Crete; DynaFlex JF-85: www.nox-crete.com/#sle.  
d. Sika Corporation - Sika Loadflex - Load Bearing Semi Rigid Polyurea Joint Filler; 

www.sika-usa.com. 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

2.05 ACCESSORIES 

A. Backer Rod: Cylindrical cellular foam rod with surface that sealant will not adhere to, 
compatible with specific sealant used, and recommended by backing and sealant 
manufacturers for specific application. 

B. Backing Tape: Self-adhesive polyethylene tape with surface that sealant will not adhere to and 
recommended by tape and sealant manufacturers for specific application. 

C. Masking Tape: Self-adhesive, nonabsorbent, non-staining, removable without adhesive 
residue, and compatible with surfaces adjacent to joints and sealants. 

D. Joint Cleaner: Non-corrosive and non-staining type, type recommended by sealant 
manufacturer; compatible with joint forming materials. 

E. Primers: Type recommended by sealant manufacturer to suit application; non-staining. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that joints are ready to receive work. 
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B. Verify that backing materials are compatible with sealants. 

C. Verify that backer rods are of the correct size. 

3.02 PREPARATION 

A. Remove loose materials and foreign matter that could impair adhesion of sealant. 

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions. 

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193. 

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant 
work; be aware that sealant drips and smears may not be completely removable. 

E. Concrete Floor Joints That Will Be Exposed in Completed Work: Test joint filler in 
inconspicuous area to verify that it does not stain or discolor slab. 

3.03 INSTALLATION 

A. Perform work in accordance with sealant manufacturer's requirements for preparation of 
surfaces and material installation instructions. 

B. Perform installation in accordance with ASTM C1193. 

C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck 
dimension, and surface bond area as recommended by manufacturer. 

D. Install bond breaker backing tape where backer rod cannot be used. 

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without 
getting sealant on adjacent surfaces. 

F. Do not install sealant when ambient temperature is outside manufacturer's recommended 
temperature range, or will be outside that range during the entire curing period, unless 
manufacturer's approval is obtained and instructions are followed. 

G. Nonsag Sealants: Tool surface concave, unless otherwise indicated; remove masking tape 
immediately after tooling sealant surface. 

H. Concrete Floor Joint Filler: After full cure, shave joint filler flush with top of concrete slab. 

3.04 CLEANING 

A. 	Clean adjacent soiled surfaces. 

3.05 PROTECTION 

A. 	Protect sealants until cured. 

END OF SECTION 
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SECTION 08 11 13 
HOLLOW METAL DOORS AND FRAMES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Hollow metal frames for wood doors. 

B. Accessories, including glazing, louvers, and matching panels. 

1.02 RELATED REQUIREMENTS 

A. Section 08 1416 - Flush Wood Doors 

B. Section 08 71 00 - Door Hardware. 

C. Section 09 91 13 - Exterior Painting: Field painting. 

D. Section 09 91 23 - Interior Painting: Field painting. 

E. Division 26 - Electrical 

F. Division 27 - Communications 

G. Division 28 - Electronic Safety 

1.03 REFERENCE STANDARDS 

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010. 

B. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and 
Facilities; International Code Council ; 2009 . 

C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2017. 

D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces 
for Steel Doors and Frames 2020. 

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 

F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Required Hardness, Solution Hardened, and Bake Hardenable 2021a. 

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 
Ultra-High Strength 2018a. 

H. BHMA A156.115 - Hardware Preparation In Steel Doors And Steel Frames 2016. 

I. ICC 500 - ICC/NSSA Standard for the Design and Construction of Storm Shelters 2020. 

J. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017. 

K. DHI A115 Series - Specifications for Steel Doors and Frame Preparation for Hardware; Door 
and Hardware Institute ; 2000 (ANSI/DHI A115 Series). 

L. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002. 

M. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011. 

N. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow 
Metal Doors and Frames 2017. 

O. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames 
2014. 

P. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies 2022. 

Q. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames 2019. 
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1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Materials and details of design and construction, hardware locations, 
reinforcement type and locations, anchorage and fastening methods, and finishes; and one 
copy of referenced standards/guidelines. 

C. Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and any 
indicated finish requirements. 

D. Samples: Submit two samples of metal, 2 inch by 2 inch in size showing factory finishes, 
colors, and surface texture. 

E. Design Submittals: Manufacturer to submit anchor design analysis calculations for blast-
resistant doors signed and sealed by specialty design engineer experienced in this type of work 
and licensed in Ohio. 

F. Installation Instructions: Manufacturer's published instructions, including any special installation 
instructions relating to this project. 

G. Manufacturer's Certificate: Certification that products meet or exceed specified requirements. 

H. Manufacturer's Qualification Statement. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this 
section, with not less than three years documented experience. 

B. Maintain at project site copies of reference standards relating to installation of products 
specified. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified 
requirements. 

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and 
adverse effects on factory applied painted finish. 

1.07 PROJECT CONDITIONS 

A. 	Coordinate the work with door opening construction, door frame and door hardware installation. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. 	Hollow Metal Doors and Frames: 
1. Ceco Door, an Assa Abloy Group company: www.assaabloydss.com  
2. Curries, an Assa Abloy Group company : www.assaabloydss.com  
3. Mesker, dormakaba Group: www.meskeropeningsgroup.com  
4. Republic Doors, an Allegion brand : www.republicdoor.com/#sle.  
5. MPI Custom Steel Doors and Frames: www.metalproductsinc.com  
6. Steelcraft, an Allegion brand : www.allegion.com  
7. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 PERFORMANCE REQUIREMENTS 

A. Materials 
1. 	Cold Rolled Sheet: ASTM 1008 Commercial Steel Type B suitable for exposed 

applications 
a. 	Application: Interior, unless otherwise noted 

B. Requirements for Hollow Metal Doors and Frames: 
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1. Steel Sheet: Comply with one or more of the following requirements; galvannealed steel 
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM 
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM 
A1011/A1011M, commercial steel (CS) Type B, for each. 

2. Accessibility: Comply with ICC A117.1 and ADA Standards. 
3. Exterior Door Top Closures: Flush end closure channel, with top and door faces aligned. 

a. 	Steel top cap on exterior doors. 
4. Door Edge Profile: Manufacturers standard for application indicated. 
5. Typical Door Face Sheets: Flush. 
6. Glazed Lights: Non-removable stops on non-secure side; sizes and configurations as 

indicated on drawings. Style: Manufacturers standard. 
7. Hardware Preparations, Selections and Locations: Comply with NAAMM HMMA 830 and 

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance 
with specified requirements. 
a. 	Prepare doors and frames to receive mortised and concealed door hardware, 

including cutouts, reinforcing, drilling, and tapping, in accordance with final door 
hardware and templates provided by hardware supplier. Comply with ANSI A115 
Specifications for door and frame preparation". 

8. Zinc Coating for Typical Interior and/or Exterior Locations: Provide metal components 
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip 
process in accordance with ASTM A653/A653M, with manufacturer's standard coating 
thickness, unless noted otherwise for specific hollow metal doors and frames. 

C. Combined Requirements: If a particular door and frame unit is indicated to comply with more 
than one type of requirement, comply with the specified requirements for each type; for 
instance, an exterior door that is also indicated as being sound-rated must comply with the 
requirements specified for exterior doors and for sound-rated doors; where two requirements 
conflict, comply with the most stringent. 

2.03 HOLLOW METAL FRAMES 

A. 	Comply with standards and/or custom guidelines as indicated for corresponding door in 
accordance with applicable door frame requirements. 

B. General: 
1. 	Comply with the requirements of grade specified for corresponding door, except: 

a. Frames for interior openings: ANSI A250.8 Level 1 Doors: 16 gage frames. 
b. Frames for exterior openings: ANSI A250.8 Level 3 Doors: 16 gage frames. 

2. 	Wall Anchors: Provide metal anchors of shape and size required for the adjoining type of 
wall construction. Locate anchors on jambs near the top and bottom of each frame and 

at intermediate points not over 24 inches apart. 
3. 	Floor Anchors: Provide floor clips of 18 gauge steel and fasten to bottom of each jamb 

member for anchoring frame to floor construction. 
4. 	Fabricate frames with hardware reinforcement plates welded in place. 

C. 	Frames for Wood Doors: Comply with frame requirements in accordance with corresponding 
door. 

D. 	Mullions for Pairs of Doors: Fixed, except where removable is indicated , with profile similar to 
jambs. 

E. 	Transom Bars: Fixed, of profile same as jamb and head. 

F. 	Frames Wider than 48 inches: Reinforce with steel channel fitted tightly into frame head, flush 
with top. 

2.04 FINISHES 

A. Primer: Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard. 

B. Bituminous Coating: Asphalt emulsion or other high-build, water-resistant, resilient coating. 
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2.05 ACCESSORIES 

A. Glazing: As specified in Section 08 80 00, factory installed. 

B. Removable Stops: Formed sheet steel, shape as indicated on drawings, mitered or butted 
corners; prepared for countersink style tamper proof screws. 

C. Astragals for Double Doors: Specified in Section 08 7100. 

D. Grout for Frames: Portland cement grout with maximum 4 inch slump for hand troweling; 
thinner pumpable grout is prohibited. 

E. Silencers: Resilient rubber, fitted into drilled hole; provide three on strike side of single door, 
three on center mullion of pairs, and two on head of pairs without center mullions. 

F. Temporary Frame Spreaders: Provide for factory- or shop-assembled frames. 

G. Closed-cell polyurethane spray foam insulation: 
1. Foam Sealant: A one-component, minimal expanding, low pressure-build, flexible 

polyurethane foam formulated to seal the air gap around door frame and the rough 
opening. The foam is to expand and generate an effective seal, and will not to distort or 
bow door frames. 

2. Foam insulation required in exterior applications between all door head, and jamb. 

2.06 FINISHES 

A. Primer: Rust-inhibiting, complying with ANSI/SDI A250.10 , door manufacturer's standard . 

B. Bituminous Coating: Asphalt emulsion or other high-build, water-resistant, resilient coating. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that opening sizes and tolerances are acceptable. 

C. Verify that finished walls are in plane to ensure proper door alignment. 

3.02 PREPARATION 

A. 	Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior 
to installation. 

3.03 INSTALLATION 

A. Install doors and frames in accordance with manufacturer's instructions and related 
requirements of specified door and frame standards or custom guidelines indicated. 

B. Coordinate frame anchor placement with wall construction. 

C. Grout frames in masonry construction, using hand trowel methods; brace frames so that 
pressure of grout before setting will not deform frames. 

D. Foam insulation in shim spaces at perimeter of assembly to maintain continuity of thermal 
barrier. 

E. Install door hardware as specified in Section 08 71 00. 

F. Comply with glazing installation requirements of Section 08 80 00. 

G. Coordinate installation of electrical connections to electrical hardware items. 

H. Install magnetic hold open devices on doors supplied by Division 28. 

I. Touch up damaged factory finishes. 

3.04 TOLERANCES 

A. 	Clearances Between Door and Frame: Comply with related requirements of specified frame 
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861. 
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B. 	Maximum Diagonal Distortion: 1/16 inch measured with straight edge, corner to corner. 

3.05 ADJUSTING AND CLEANING 

A. Adjust for smooth and balanced door movement. 

B. Test sound control doors for force to close, latch, and unlatch; adjust as necessary in 
compliance with requirements. 

C. Clean and restore soiled surfaces. Remove scraps and debris and leave site in a clean 
condition. 

END OF SECTION 
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SECTION 08 14 16 
FLUSH WOOD DOORS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Flush wood doors; flush and flush glazed configuration; fire-rated, non-rated, and acoustical . 

1.02 RELATED REQUIREMENTS 

A. Section 01 60 00 Product Requirements: FSC Wood 

B. Section 08 11 13 - Hollow Metal Doors and Frames. 

C. Section 08 71 00 - Door Hardware. 

D. Division 26 - Electrical 

E. Division 27 - Communications 

F. Division 28 - Electronic Safety 

1.03 REFERENCE STANDARDS 

A. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022. 

B. UL 10C -Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition, 
Including All Revisions. 

C. UL 1784 -Standard for Air Leakage Tests of Door Assemblies Current Edition, Including All 
Revisions. 

D. WDMA I.S. 1A - Interior Architectural Wood Flush Doors 2021, with Errata. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. See Section 01 60 00 Product Requirements for Certified Wood 

C. Product Data: Indicate door core materials and construction; veneer species, type and 
characteristics. 

D. Shop Drawings: Show doors and frames, elevations, sizes, types, swings, undercuts, beveling, 
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details. 
1. 	Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS). 

E. Specimen warranty. 

F. Samples: Submit two samples of door veneer, 12 x 12 inch in size illustrating wood grain, stain 
color, and sheen . 

G. Warranty, executed in Owner's name. 

1.05 QUALITY ASSURANCE 

A. Perform work in accordance with AWI Architectural Woodwork Quality Standards Illustrated, 
Section 1300, Custom Grade. 

B. Finish doors in accordance with AWI Architectural Woodwork Quality Standards Illustrated, 
Section 1500 . 

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section, with not less than three years of documented experience. 

1.06 REGULATORY REQUIREMENTS 

A. Installed Fire-Rated Door and Transom Panel Assembly: Conform to fire-rating as indicated. 

B. Smoke and Draft Control Doors : In addition to required fire rating, comply with air leakage 
requirements of UBC Std 7-2, Part II; with "S" label ; if necessary, provide additional gasketing 
or edge sealing . 
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1.07 DELIVERY, STORAGE, AND HANDLING 

A. Package, deliver and store doors in accordance with specified quality standard. 

B. Accept doors on site in manufacturer's packaging. Inspect for damage. 

C. Protect doors with resilient packaging sealed with heat shrunk plastic. Do not store in damp or 
wet areas; or in areas where sunlight might bleach veneer. Seal top and bottom edges with 
tinted sealer if stored more than one week. Break seal on site to permit ventilation. 

1.08 PROJECT CONDITIONS 

A. 	Coordinate the work with door opening construction, door frame and door hardware installation. 

1.09 COORDINATION 

A. 	Contractor shall be responsible for coordinating and obtaining necessary information from 
Hardware and Frame manufacturers to provide door supplier with approved hardware and 
frame schedules with templates. 

1.10 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Interior Doors: Provide manufacturer's warranty for the life of the installation. 

C. Include coverage for delamination of veneer and defective materials. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Wood Veneer Faced Doors: 
1. Masonite Architectural, Marshfield-Algoma: https://architectural.masonite.com  
2. Eggers Industries: www.eggersindustries.com/#sle.  
3. Graham Wood Doors : www.grahamdoors.com. 
4. Marshfield DoorSystems, Inc: www.marshfielddoors.com/#sle.  
5. Ohio Valley Door; www.ohiovalleydoor.com  . 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 DOORS AND PANELS 

A. 	Doors: Refer to drawings for locations and additional requirements. 
1. Quality Standard: Custom Grade, Heavy Duty performance, in accordance with WDMA 

I.S. 1A. 
2. Wood Veneer Faced Doors: 5-ply unless otherwise indicated. 
3. Doors to have a certification authorized under authority of the Forest Stewardship Council 

(FSC) requirements as pertaining to certified sourcing, recycled material content and 
chain-of-ownership requirements for materials used in construction of the door. 

4. Doors have no added urea-formaldehyde resins. 

B. 	Interior Doors: 1-3/4 inches thick unless otherwise indicated; flush construction. 
1. Provide solid core doors at each location . 
2. Fire Rated Doors: Tested to ratings indicated on drawings in accordance with UL 10C - 

Positive Pressure; Underwriters Laboratories Inc (UL) or Intertek/Warnock Hersey (WHI) 
labeled without any visible seals when door is open. 

3. Smoke and Draft Control Doors (Indicated as "S" on Drawings): In addition to required fire 
rating, provide door assemblies tested in accordance with UL 1784 with maximum air 
leakage of 3.0 cfm per sq ft of door opening at 0.10 inch wg pressure at both ambient and 
elevated temperatures for "S" label; if necessary, provide additional gasketing or edge 
sealing. 

4. Wood veneer facing with factory transparent finish as indicated on drawings . 
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2.03 DOOR AND PANEL CORES 

A. Non-Rated Solid Core and 20 Minute Rated Doors: AWI P-200, Section 1300, Type 
particleboard core (PC) (PC-5; PC-7 not acceptable). 

B. Fire-Rated Doors: Mineral core type, with fire resistant composite core (FD), plies and faces as 
indicated above; with core blocking as required to provide adequate anchorage of hardware 
without through-bolting. 

C. Sound-Rated Doors: Equivalent to type, with particleboard core (PC) construction as required 
to achieve STC rating specified; plies and faces as indicated above. 

2.04 DOOR FACINGS 

A. 	Veneer Facing for Transparent Finish: White Oak , veneer grade in accordance with quality 
standard indicated , plain sliced (flat cut) , with book match between leaves of veneer, running 
match of spliced veneer leaves assembled on door or panel face . 
1. Grade: Custom grade with 'A' faces 
2. WDMA I.S. 1-A Performance Grade: Extra Heavy Duty 
3. Vertical Edges: Same species as face veneer. 
4. "Pair Match" each pair of doors; "Set Match" pairs of doors within 10 feet of each other 

when doors are closed. 
5. Transoms: Continuous match to doors. 

B. 	Facing Adhesive: Type I - waterproof. 

2.05 DOOR CONSTRUCTION 

A. Fabricate doors in accordance with door quality standard specified. 

B. Cores Constructed with stiles and rails: 

C. Fabricate fire rated doors in accordance with UL requirements. Attach fire rating label to door. 

D. Provide solid blocks at lock edge and top of door for closer for hardware reinforcement. 
1. 	Provide solid blocking for other throughbolted hardware. 

E. Vertical Exposed Edge of Stiles - Veneer Faces: Of same species as veneer facing . 

F. Fit door edge trim to edge of stiles after applying veneer facing. 

G. Glazed Openings: Non-removable stops on non-secure side; sizes and configurations as 
indicated on drawings. 

H. Factory machine doors for hardware other than surface-mounted hardware, in accordance with 
hardware requirements and dimensions. 

I. Factory fit doors for frame opening dimensions identified on shop drawings, with edge 
clearances in accordance with specified quality standard. 

J. Provide edge clearances in accordance with the quality standard specified. 

K. Provide edge clearances in accordance with AWI 1600. 

2.06 FACTORY FINISHING -WOOD VENEER DOORS 

A. 	Finish work in accordance with WDMA I.S. 1A for grade specified and as follows: 
1. 	Transparent: 

a. System - TR-6 Catalyzed Polyurethane. 
b. Stain: As selected by Architect. 
c. Sheen: Satin. 

B. 	Factory finish doors in accordance with approved sample. 

C. 	Seal door top edge with color sealer to match door facing. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that opening sizes and tolerances are acceptable. 

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or 
alignment. 

3.02 INSTALLATION 

A. Install doors in accordance with manufacturer's instructions and specified quality standard. 

B. Install magnetic hold open devices supplied by Division 28. 

C. Trim door height by cutting bottom edges to a maximum of 3/4 inch (19 mm). 

D. Use machine tools to cut or drill for hardware. 

E. Coordinate installation of doors with installation of frames and hardware. 

3.03 TOLERANCES 

A. Comply with specified quality standard for fit and clearance tolerances. 

B. Comply with specified quality standard for telegraphing, warp, and squareness. 

3.04 ADJUSTING 

A. Adjust doors for smooth and balanced door movement. 

B. Adjust closers for full closure. 

END OF SECTION 
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SECTION 08 31 00 
ACCESS DOORS AND PANELS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Wall access door and frame units. 

1.02 RELATED REQUIREMENTS 

A. Section 04 20 00 : Openings in masonry. 

B. Section 09 91 23 - Interior Painting: Field paint finish. 

1.03 REFERENCE STANDARDS 

A. 	ASTM A1008/A1008M -Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Required Hardness, Solution Hardened, and Bake Hardenable 2021a. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide sizes, types, finishes, hardware, scheduled locations, and details of 
adjoining work. 

C. Shop Drawings: Indicate exact position of each access door and/or panel unit. 

D. Manufacturer's Installation Instructions: Indicate installation requirements. 

1.05 QUALITY ASSURANCE 

A. 	Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum five years documented experience. 

1.06 PROJECT CONDITIONS 

A. 	Coordinate the work with other work requiring access doors. 

PART 2 PRODUCTS 

2.01 ACCESS DOORS AND PANELS ASSEMBLIES 

A. Wall-Mounted Units: 
1. Material: Steel, hot-dipped zinc or zinc-aluminum-alloy coated. 
2. Size: 24 inch by 24 inch . 
3. Wall Mounting Criteria: Provide surface-mounted face frame and door surface flush with 

frame surface. 
4. Masonry Mounting Criteria: Provide surface-mounted frame with door surface flush with 

frame surface. 

2.02 WALL- MOUNTED UNITS 

A. Manufacturers: 
1. 	ACUDOR Products Inc: www.acudor.com/#sle.  

a. 	Wall Units: MS-7000 Series 
2. Acceptable Manufacturers: 

a. Cendrex, Inc: www.cendrex.com/#sle.  
b. Karp Associates, Inc : www.karpinc.com/#sle.  
c. Milcor, Inc : www.milcorinc.com/#sle.  
d. Nystrom, Inc : www.nystrom.com/#sle.  

3. 	Substitutions: See Section 01 60 00 - Product Requirements. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that rough openings are correctly sized and located. 

B. Begin installation only after substrates have been properly prepared, and if the responsibility of 
another installer, notify Architect of unsatisfactory preparation before proceeding. 

3.02 INSTALLATION 

A. Install units in accordance with manufacturer's instructions. 

B. Install frames plumb and level in openings, and secure units rigidly in place. 

C. Position units to provide convenient access to concealed equipment when necessary. 

END OF SECTION 
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SECTION 08 43 13 
ALUMINUM-FRAMED STOREFRONTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Aluminum-framed storefront, with vision glass. 

B. Aluminum doors and frames. 

C. Aluminum Window openings. 

D. Weatherstripping. 

1.02 RELATED REQUIREMENTS 

A. Section 01 60 00 - Product Requirements 

B. Section 05 12 00 - Structural Steel Framing: Steel attachment members. 

C. Section 07 25 00 - Weather Barriers: Sealing framing to weather barrier installed on adjacent 
construction. 

D. Section 07 84 00 - Firestopping: Firestop at system junction with structure. 

E. Section 07 92 00 - Joint Sealants: Sealing joints between frames and adjacent construction. 

F. Section 08 71 00 - Door Hardware: Hardware items other than specified in this section. 

G. Section 08 80 00 - Glazing: Glass and glazing accessories. 

1.03 REFERENCE STANDARDS 

A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site 2015. 

B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum 
(Combined Document) 2015. 

C. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2014 (2015 Errata). 

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019. 

E. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

F. ASTM E 547 - Standard Test Method for Water Penetration of Exterior Windows, Curtain Walls, 
and Doors by Cyclic Static Air Pressure Differential; 2000 (Reapproved 2009). 

G. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed 
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure 
Difference 2015. 

H. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate with installation of other components that comprise the exterior enclosure. 

B. Preinstallation Meeting: Conduct a preinstallation meeting two weeks before starting work of 
this section; require attendance by all affected installers. 

C. Convene one month before starting work of this section to coordinate power and security 
requirements. 

D. Review preparation and installation procedures and coordinating and scheduling required with 
related work. 

E. Sequence installation to ensure utility connections are achieved in an orderly and expeditious 
manner. 

1.05 SUBMITTALS 

A. General Requirements 
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1. Provide all submittals in a timely manner to meet the required construction completion 
schedule. 

2. Shop drawings must be prepared wholly by the manufacturer or authorized representative 
of the manufacture. 
a. 	Provide documentation of authorization if shop drawing are not prepared by 

manufacturer. 

B. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

C. Product Data: Provide component dimensions, describe components within assembly, 
anchorage and fasteners, glass and infill, internal drainage details . 

D. Shop Drawings: Indicate system dimensions, framed opening requirements and tolerances, 
affected related Work, expansion and contraction joint location and details, and field welding 
required. Provide 3D isometric drawings with submittals. All submittal drawings are required to 
be kept on site for review by contractors, A/E team, CM, and Commissioning team members. 

E. Samples: Submit two samples 12 x 4 inches in size illustrating finished aluminum surface, 
glass, glazing materials. 

F. Manufacturer's Certificate: Certify that the products supplied meet or exceed the specified 
requirements. 

G. Design Data: Provide framing member structural and physical characteristics, engineering 
calculations, and dimensional limitations. 

H. Test Results: Provide test results for performance requirements from an independent testing 
agency for standard systems being used. 

I. Hardware Schedule: Complete itemization of each item of hardware to be provided for each 
door, cross-referenced to door identification numbers in Contract Documents. 

J. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer. 

1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in performing work of type specified and 
with at least three years of documented experience. 

B. Installer Qualifications: Company specializing in performing work of type specified and with at 
least three years of documented experience. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Handle products of this section in accordance with AAMA CW-10. 

B. Protect finished aluminum surfaces with wrapping. Do not use adhesive papers or sprayed 
coatings that bond to aluminum when exposed to sunlight or weather. 

1.08 PROJECT CONDITIONS 

A. 	Coordinate the work with installation of related components or materials. 

1.09 FIELD CONDITIONS 

A. 	Do not install sealants when ambient temperature is less than 40 degrees F. Maintain this 
minimum temperature during and 48 hours after installation. 

1.10 COORDINATION 

A. 	Contractor shall be responsible for coordinating and obtaining necessary information from 
Hardware and Frame manufacturers to provide door supplier with approved hardware and 
frame schedules with templates. 

1.11 WARRANTY 

A. 	See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 
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B. 	Products: Submit a written warranty, executed by the manufacturer, for a period of 5 years 
years from the date of substantial completion, against defective materials or workmanship, 
including substantial non-compliance with applicable specification requirements and industry 
standards, which results in premature failure of the storefront system, finish, factory-glazed 
glass, or parts, outside of normal wear. 
1. In the event that storefront system or components are found defective, manufacturer will 

repair or provide replacements without charge. 
2. Warranty for all components must be direct from the manufacturer (non pass-through) and 

non pro-rated for the entire term. Warranty must be assignable to the non-residential 
owner, and transferable to subsequent owners though its length. 

C. 	Installation: Submit a written warranty, executed by the storefront installer, for a period of 2 
years from the date of substantial completion, against defective materials or workmanship, 

including substantial non-compliance with applicable specification requirements, which result in 
premature failure. 
1. 	In the event that installation of storefront system or components is found to be defective, 

installer will repair or provide replacements without charge. 

D. 	Provide 10 year manufacturer warranty against failure of glass seal on insulating glass units, 
including interpane dusting or misting. Include provision for replacement of failed units. 

PART 2 PRODUCTS 

2.01 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING 

A. Application: 
1. Exterior door frame with multiple sidelights or transoms 
2. Exterior storefront 
3. Exterior windows 

B. 	Front-Set Style, Thermally-Broken: 
1. 	Basis of Design: Tubelite Inc; Product T24650 Series; www.tubelite.com  
2. Accaptable Manufacturers 

a. Kawneer, Trifab VersaGlaze 601T Framing Systen 
b. YKK America Inc; Product YES 60TU; www.ykkap.com  
c. Oldcastle Building Envelope; Product 6000 series; www.oldcastle.com  
d. Substitution Procedures: See Section 01 60 00 - Product Requirements 

3. 	Vertical Mullion Dimensions: 2 inches wide by 6 inches deep . 
4. 	Glazing Option: 1 inch 
5. 	Glass Location: Front Glazed system 

C. 	Front-Set Style, Thermally-Broken: 
1. 	Basis of Design: Tubelite Inc; Product 14000T Series; www.tubelite.com  
2. Accaptable Manufacturers 

a. Kawneer, Trifab VersaGlaze 451T 
b. YKK America Inc; Product YES 45TU; www.ykkap.com  
c. Oldcastle Building Envelope; Product 3000 series; www.oldcastle.com  
d. Substitution Procedures: See Section 01 60 00 - Product Requirements 

3. 	Vertical Mullion Dimensions: 2 inches wide by 4-1/2 inches deep . 
4. 	Glazing Option: 1 inch 
5. 	Glass Location: Front Glazed system 

D. Substitutions: See Section 01 60 00 - Product Requirements. 
1. 	For any product not identified as "Basis of Design", submit information as specified for 

substitutions. 

2.02 BASIS OF DESIGN -- FRAMING FOR MONOLITHIC GLAZING 

A. Application: 
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1. Interior vestibule door frames 
2. Interior storefronts systems with doors 
3. Interior windows 

B. 	Center-Set Style: 
1. 	Basis of Design: Tubelite Inc.; Product 4500 Series: www.tubeliteinc.com. 
2. Acceptable Manufacturers 

a. Kawneer Trifab, VersaGlaze 450 
b. YKK AP America Inc; Product YES 45FS: www.ykkap.com. 
c. Oldcastle Building Envelope; Product FG2000: www.oldcastlebe.com. 
d. Substitution Procedures: See Section 01 6000 - Product Requirements. 

3. 	Vertical Mullion Dimensions: 1-3/4 inches wide by 4-1/2 inches deep. 
4. 	Glazing Option: 1/4 inch 

2.03 BASIS OF DESIGN -- SWINGING DOORS 

A. Manufacturer 
1. Cross Aluminum Products Inc.,www.crossaluminum.com  
2. Acceptable Manufacturers. 

a. Tubelite Inc; Monumental Entrance 
b. Kawneer North America; 500 Heavy Wall Entrance 
c. Old Castle Building Envelope; www.oldcastlebe.com  
d. Substitutions: See Section 01 60 00 - Product Requirements 

B. Aluminum Flush doors 
1. Product: WS-500 Series, Aluminum Flush Doors 
2. Wide Style. 
3. Door Opening Size: refer to drawings 
4. Door Assembly: 

a. 	Door Assembly: 
1) Door Stile: To be aluminum alloy 6063; temper to be T5 with a minimum 3/16” 

wall thickness. 
2) Stile and Rail Thickness: To be 1 3/4” thick tubular extrusion with minimum 3/16” 

wall thickness. 
b. 	Stile Width: As shown on the drawings 
c. 	Rail Widths: As shown the drawings 
d. 	Pattern: To be smooth. 

C. 	Materials & Accessories 
1. Aluminum: 

a. 	ASTM B 221, alloy and temper to be 6063 T-5 
2. 	Internal Reinforcement 

a. Exposed: 
1) Type: Fasteners exposed will be Philips flathead fasteners unless provided by 

other supplier. 
2) Finish: Fasteners to match appropriate finish on standard doors and frames. 
3) Concealed: To be standard according to manufacturer’s standards. 

3. 	Weather Stripping 
a. Wool Pile 

1) Material: Solid Propylene Base with resilient fibers. 
2) Color: Manufacturer’s standard black color. 

4. 	Glazing 
a. 	Door Glazing: Interlocking door glazing to be screw fastened and removable from 

interior with moisture seal foam tape applied to both interior and exterior sides of 
door. Exterior glazing to be non-removable. 
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b. Material: To be 1/8” thick extruded channels-6063-T5. 
c. Color: To match finish of door. 

5. 	Frame Glazing: Exterior side Snap-in glazing. Frame gasket to be flush glaze extruded 
rubber compound; EPDM. 
a. Material: To be aluminum extruded channels-6063-T5. 
b. Color: To match finish of frame. 

6. Thermal Bar 
a. 	Mechanically attached to thermally break tubular extrusions. 

1) Material: To be Polyamide 6.6 with 25% glass fibers 
2) Color: Manufacturer’s standard black color. 

7. Hardware 
a. Hardware Preparation: To be fabricated at factory according to hardware templates 

provided. 
b. Hardware Installation: To factory install all applicable and supplied hardware to doors 

and frames. 
c. Hardware Reinforcement: To provide necessary reinforcement for proper longevity 

and hardware function; ASTM B 209 and/or ASTM 308. 
d. Door Hardware 

1) 	Weatherstrip by this section 
(a) Wool pile: Solid Propylene Base with resilient fibers in a standard black 

color. 
2) 	Doorstop: CDM - 32 

(a) Wall Thickness: To be 3/16” thick for receiving applicable hardware. 
(b) Profile Height: To be no less than 5/8” high. 
(c) Snap-in: Fits standard manufacturer’s doorjamb profiles. 

3) 	See Section 08 71 00 Hardware for additional requirements. 

2.04 COMPONENTS 

A. Glazing: As specified in Section 08 80 00. 

2.05 MATERIALS 

A. Structural Steel Sections: ASTM A36/A36M; galvanized in accordance with requirements of 
ASTM A123/A123M. 

B. Structural Supporting Anchors Attached to Structural Steel: Design for bolted attachment. 

C. Exposed Flashings: Aluminum sheet, 20 gage, 0.032 inch minimum thickness; finish to match 
framing members. 

D. Concealed Flashings: Stainless steel, 26 gage, 0.0187 inch minimum thickness. 

E. Sill Flashing Sealant: Elastomeric, silicone or polyurethane, compatible with flashing material. 

F. Concealed Flashings: 0.018 inch thick stainless steel. 

G. Glazing Gaskets: Type to suit application to achieve weather, moisture, and air infiltration 
requirements. 

H. Touch-Up Primer for Galvanized Steel Surfaces: SSPC-Paint 20, zinc rich. 

2.06 FINISHES 

A. 	Class I Color Anodized Finish: AAMA 611 AA-M12C22A42 Integrally colored anodic coating not 
less than 0.7 mils thick. 
1. 	Color: Dark Bronze Anodized Finish 

2.07 HARDWARE 

A. For each door, include weatherstripping and sill sweep strip. 

B. Other Door Hardware: As specified in Section 08 71 00. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

08 43 13 - 5 
Aluminum-Framed Storefronts 

February 2, 2023 



C. Weatherstripping: Wool pile, continuous and replaceable; provide on all doors. 

D. Sill Sweep Strips: Resilient seal type, retracting, of neoprene; provide on all doors. 

2.08 ACCESSORIES 

A. 	Closed-cell polyurethane spray foam insulation: ASTM C 1029, Type II, 1.5 lb.cu.ft. 
1. 	Foam insulation required between all windows and doors at head, jamb, and sill 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify dimensions, tolerances, and method of attachment with other work. 

B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of 
this section. 

3.02 INSTALLATION 

A. Install wall system in accordance with manufacturer's instructions. 

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and 
other irregularities. 

C. Provide alignment attachments and shims to permanently fasten system to building structure. 

D. Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional 
tolerances, aligning with adjacent work. 

E. Provide thermal isolation where components penetrate or disrupt building insulation. 

F. Install sill flashings. Turn up ends and edges; seal to adjacent work to form water tight dam. 

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads 
to sill flashing. 

H. Install foam insulation in shim spaces at perimeter of assembly to maintain continuity of thermal 
barrier. 

I. Set thresholds in bed of sealant and secure. 

J. Install hardware using templates provided. 
1. 	See Section 08 71 00 for hardware installation requirements. 

K. Install glass and infill panels in accordance with Section 08 80 00, using glazing method 
required to achieve performance criteria. 

L. Touch-up minor damage to factory applied finish; replace components that cannot be 
satisfactorily repaired. 

3.03 TOLERANCES 

A. Maximum Variation from Plumb: 0.06 inches every 3 ft non-cumulative or 1/16 inches per 10 ft, 
whichever is less. 

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch. 

3.04 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for independent testing and inspection 
requirements. Inspection will monitor quality of installation and glazing. 

B. The right is reserved by the Owner/Architect to have the installation tested. The cost of this test 
is at the Owner's expense. 

C. Test installed storefront for water penetration in accordance with ASTM E1105 with a uniform 
test pressure difference of 2.86 lbf/sq ft. 
1. 	If unit fails, test additional units at Contractor's expense. 

D. Replace units that have failed field testing and retest until performance is satisfactory. 
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3.05 ADJUSTING 

A. 	Adjust operating hardware and sash for smooth operation. 

3.06 CLEANING 

A. Remove protective material from pre-finished aluminum surfaces. 

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean 
wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean. 

C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA 
609 & 610. 

3.07 PROTECTION 

A. Protect installed products from damage until Date of Substantial Completion. 

B. Touch-up minor damage to factory applied finish; replace components that cannot be 
satisfactorily repaired. 

C. Protect finished work from damage. 

END OF SECTION 
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SECTION 08 71 00 
DOOR HARDWARE 

PART 1 - GENERAL 

1.1 	RELATED DOCUMENTS 

A. 	Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 	SUMMARY 

A. 	This Section includes commercial door hardware for the following: 

1. Swinging doors. 
2. Sliding doors. 
3. Other doors to the extent indicated. 

B. 	Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Cylinders specified for doors in other sections. 

C. 	Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 
2. Division 08 Section “Flush Wood Doors”. 
3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 
4. Division 28 Section “Access Control Hardware Devices”. 

D. 	Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. Ohio Building Code 2017, Local Amendments. 

E. 	Standards: All hardware specified herein shall comply with the following industry standards as 
applicable. Any undated reference to a standard shall be interpreted as referring to the latest 
edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 
2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 
3. ANSI/UL 294 - Access Control System Units. 
4. UL 305 - Panic Hardware. 
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5. 	ANSI/UL 437- Key Locks. 

1.3 	SUBMITTALS 

A. 	Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. 	Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish of door hardware. 

1. 	Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. 	Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. 
Submittals that do not follow the same format and order as the Door Hardware Sets will 
be rejected and subject to resubmission. 

3. 	Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 
h. Warranty information for each product. 

4. 	Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. 	Shop Drawings: Details of electrified access control hardware indicating the following: 

1. 	Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 
c. Wiring instructions for each electronic component scheduled herein. 
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2. 	Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 

D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

E. Informational Submittals: 

1. 	Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified independent testing agency. 

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Procedures. 

1.4 	QUALITY ASSURANCE 

A. 	Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. 	Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

C. 	Installer Qualifications: A minimum 3 years documented experience installing both standard and 
electrified door hardware similar in material, design, and extent to that indicated for this Project 
and whose work has resulted in construction with a record of successful in-service performance. 

D. 	Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with 
a minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this 
Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary 
materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified 
Architectural Hardware Consultant (AHC) available during the course of the Work to consult 
with Contractor, Architect, and Owner concerning both standard and electromechanical door 
hardware and keying. 

E. 	Source Limitations: Obtain each type and variety of door hardware specified in this section from 
a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 

F. 	Each unit to bear third party permanent label demonstrating compliance with the referenced 
standards. 
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G. 	Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

H. 	Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. 	At completion of installation, provide written documentation that components were applied to 
manufacturer's instructions and recommendations and according to approved schedule. 

1.5 	DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 	COORDINATION 

A. 	Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 
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B. 	Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.7 	WARRANTY 

A. 	General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions of 
the Contract Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. 	Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. 	Warranty Period: Unless otherwise indicated, warranty shall be one year from date of 
Substantial Completion. 

1.8 	MAINTENANCE SERVICE 

A. 	Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 	SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 
Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 

1. 	Named Manufacturer's Products: Product designation and manufacturer are listed for 
each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 

C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
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Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

2.2 	HANGING DEVICES 

A. 	Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as 
specified in the Door Hardware Sets. 

1. 	Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c. Four Hinges: For doors with heights 91 to 120 inches. 
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 

2. 	Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. 	Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate heavy weight. 

4. 	Hinge Options: Comply with the following: 

a. 	Non-removable Pins: With the exception of electric through wire hinges, provide 
set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents 
removal of pin while door is closed; for the all out-swinging lockable doors. 

5. 	Manufacturers: 

a. Hager Companies (HA) - AB Series, 3 knuckle. 
b. McKinney (MK) - TA Series, 3 knuckle. 
c. dormakaba Best (ST) - CB Series, 3 knuckle. 

B. 	Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with 
minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum 
overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw 
locations. Factory trim hinges to suit door height and prepare for electrical cut-outs. 

1. 	Manufacturers: 

a. Hager Companies (HA). 
b. Pemko (PE). 
c. Dormakaba Best (ST). 
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2.3 	DOOR OPERATING TRIM 

A. 	Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design 
specified in the Hardware Sets. Coordinate and provide proper width and height as required 
where conflicting hardware dictates. 
1. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 

clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 
indicated. 

2. Pulls, where applicable, shall be provided with a 10” clearance from the finished floor on 
the push side to accommodate wheelchair accessibility. 

3. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 
Sets. 

4. Manufacturers: 

a. Burns Manufacturing (BU). 
b. Rockwood (RO). 
c. Trimco (TC). 

2.4 	CYLINDERS AND KEYING 

A. 	General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy. 

1. 	Manufacturers: 

a. Corbin Russwin Hardware (RU). 
b. No Substitution. 

B. 	Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 
and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring. 
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 
4. Tubular deadlocks and other auxiliary locks. 
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
6. Keyway: Match Facility Standard. 

C. 	Large Format Interchangeable Cores: Provide removable cores (LFIC) as specified, core insert, 
removable by use of a special key, and for use with only the core manufacturer's cylinder and 
door hardware. 

D. 	Keying System: Each type of lock and cylinders to be factory keyed. 

1. Supplier shall conduct a "Keying Conference" to define and document keying system 
instructions and requirements. 

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 
number as directed by Owner. 

3. Existing System: Field verify and key cylinders to match Owner's existing system. 
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E. 	Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Two (2) 
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Keys (where required): Ten (10). 
4. Construction Control Keys (where required): Two (2). 
5. Permanent Control Keys (where required): Two (2). 

F. 	Construction Keying: Provide temporary keyed construction cores. 

G. 	Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 
into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

2.5 	KEY CONTROL 

A. 	Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 
markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 
150% of the number of locks required for the project. 

1. 	Manufacturers: 

a. Lund Equipment (LU). 
b. MMF Industries (MM). 
c. Telkee (TK). 

P. 	Electronic Key Management System: Provide an electronic key control system with Stand-alone 
Plug and Play features including advanced RFID technology. Touchscreen interface with PIN 
access for keys individually locked in place. Minimum 1,000 system users and 21 iFobs for 
locking receptors. System shall have a minimum 250,000 audit events screen displayed or 
ability to be exported via USB port. 

1. 	Manufacturers: 

a. Medeco (MC). 
b. Traka (TA). 

2.6 	MECHANICAL LOCKS AND LATCHING DEVICES 

A. 	Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational 
Grade 1 Certified Products Directory (CPD) listed. 

1. 	Locks shall meet or exceed the requirements of ANSI/BHMA A156.2 Series 4000, Grade 
1 with all standard trims, as follows: 

a. 	Cycle Test: ANSI/BHMA A156.2 Grade 1 requirements with no lever sag. 
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b. Abusive Locked Lever Torque: Exceed 3,100 in-lb with no entry; lock to maintain 
egress functionality in compliance with BHMA certification requirements. 

c. Offset Lever Pull: Exceed 1,600 lbs with no entry (8 times ANSI/BHMA A156.2 
requirements). 

d. Latch Retraction with Preload: Exceed 100 lb preload while maintaining 
ANSI/BHMA requirements for operation in warped doors (2 times ANSI/BHMA 
A156.2 requirements). 

2. Vertical Impact: Exceed 100 vertical impacts (20 times ANSI/BHMA A156.2 
requirements). 

3. Furnish with solid cast levers, standard 2 3/4” backset, and 1/2" (3/4" at rated paired 
openings) throw brass or stainless steel latchbolt. 

4. Locks are to be non-handed and fully field reversible. 

5. Manufacturers: 

a. Corbin Russwin Hardware (RU) - CLX3300 Series. 
b. No Substitution. 

2.7 	ELECTROMECHANICAL EXIT DEVICES 

A. 	Electromechanical Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed panic and fire exit hardware devices subject to same 
compliance standards and requirements as mechanical exit devices. Electrified exit devices to 
be of type and design as specified below and in the hardware sets. 

1. Energy Efficient Design: Provide devices which have a holding current draw of 15mA 
maximum, and can operate on either 12 or 24 volts. Locks are to be field configurable for 
fail safe or fail secure operation. 

2. Where conventional power supplies are not sufficient, include any specific controllers 
required to provide the proper inrush current. 

3. Motorized Electric Latch Retraction: Devices with an electric latch retraction feature must 
use motors which have a maximum current draw of 600mA. Solenoid driven latch 
retraction is not acceptable. 

4. Manufacturers: 

a. 	Corbin Russwin Hardware (RU) - ED5000 Series. 

2.8 	DOOR CLOSERS 

A. 	All door closers specified herein shall meet or exceed the following criteria: 

1. 	General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or spring size. 
Closers to be non-handed with full sized covers. 
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2. 	Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 
listed for use of fire rated doors. 

3. Cycle Testing: Provide closers which have surpassed 15 million cycles. 

4. Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated frequency of 
use. Where closers are indicated for doors required to be accessible to the Americans 
with Disabilities Act, provide units complying with ANSI ICC/A117.1. 

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

6. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics. 

7. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates as required for proper installation. Provide 
through-bolt and security type fasteners as specified in the hardware sets. 

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products 
Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power 
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of 
use, and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum 
alloy body construction, with adjustable backcheck and separate non-critical valves for closing 
sweep and latch speed control. Provide non-handed units standard.. 

1. 	Manufacturers: 

a. 	Norton Rixson (NO) - 7500 Series. 

C. Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 Certified Products 
Directory (CPD) listed surface mounted, high efficiency door closers with complete spring power 
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of 
use, and opening force. Closers to be of the cam and roller design, one piece cast aluminum 
silicon alloy body with adjustable backcheck and independently controlled valves for closing 
sweep and latch speed. 

1. 	Manufacturers: 

a. 	Norton Rixson (NO) - 2800ST Series. 

2.9 	ARCHITECTURAL TRIM 

A. 	Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 
not more than 1" less than door width on pull side. Coordinate and provide proper width 
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and height as required where conflicting hardware dictates. Height to be as specified in 
the Hardware Sets. 

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above 
the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s 
catalog and template book for specific requirements for size and applications. 

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), fabricated 
from the following: 

a. 	Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in 
the Hardware Sets. Provide countersunk screw holes. 

6. Manufacturers: 

a. Burns Manufacturing (BU). 
b. Rockwood (RO). 
c. Trimco (TC). 

2.10 	DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide 
wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other 
types of door stops are specified in Hardware Sets. Do not mount floor stops where they will 
impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops 
and holders. 

1. 	Manufacturers: 

a. Burns Manufacturing (BU). 
b. Rockwood (RO). 
c. Trimco (TC). 

2.11 	ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. 	Provide smoke labeled perimeter gasketing at all smoke labeled openings. 
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C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. 	Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 
Assemblies. 

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. National Guard Products (NG). 
2. Pemko (PE). 
3. Reese Enterprises, Inc. (RE). 

2.12 	ELECTRONIC ACCESSORIES 

A. 	Intelligent Switching Power Supplies: Provide power supplies with single, dual or multi-voltage 
configurations at 12 and/or 24VDC. Power Supply shall have battery backup function with an 
integrated battery charging circuit. The power supply shall have a standard, integrated Fire 
Alarm Interface (FAI). The power supply shall provide capability for secondary voltage, power 
distribution, direct lock control and network monitoring through add on modules. The power 
supply shall be expandable up to 16 individually protected outputs. Output modules shall 
provide individually protected, continuous outputs and/or individually protected, relay controlled 
outputs. Network modules shall provide remote monitoring functions such as status reporting, 
fault reporting and information logging. 

1. Provide the least number of units, at the appropriate amperage level, sufficient to exceed 
the required total draw for the specified electrified hardware and access control 
equipment. 

2. Manufacturers: 

a. 	Securitron (SU) - AQL Series. 

2.13 	FABRICATION 

A. 	Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 
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2.14 	FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 
and other qualities complying with manufacturer's standards, but in no case less than specified 
by referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.1 	EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 
been resolved in writing. 

3.2 	PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 	INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. 	Installers are to be trained and certified by the manufacturer on the proper installation 
and adjustment of fire, life safety, and security products including: hanging devices; 
locking devices; closing devices; and seals. 

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. DHI TDH-007-20: Installation Guide for Doors and Hardware. 
3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 
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4. 	Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 
located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, 
and reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 	FIELD QUALITY CONTROL 

A. 	Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and adjusted. 
Include list of items to be completed and corrected, indicating the reasons or deficiencies 
causing the Work to be incomplete or rejected. 

1. 	Organization of List: Include separate Door Opening and Deficiencies and Corrective 
Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 
Images and Video Recordings. 

3.5 	ADJUSTING 

A. 	Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 	CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 
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3.7 	DEMONSTRATION 

A. 	Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 	DOOR HARDWARE SETS 

A. 	The hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application and functionality. 

1. Quantities listed are for each pair of doors, or for each single door. 

2. The supplier is responsible for handing and sizing all products. 

3. Where multiple options for a piece of hardware are given in a single line item, the supplier 
shall provide the appropriate application for the opening. 

4. At existing openings with new hardware the supplier shall field inspect existing conditions 
prior to the submittal stage to verify the specified hardware will work as required. Provide 
alternate solutions and proposals as needed. 

B. 	Manufacturer’s Abbreviations: 

1. MK - McKinney 

2. PE - Pemko 
3. RU - Corbin Russwin 
4. HS - HES 

5. RO - Rockwood 
6. NO - Norton 

7. OT - Other 
8. SU - Securitron 

Hardware Sets 

Set: 1.0 
Doors: A101b, A106a 

1 Continuous Hinge 	 CFM-SLF-HD1 x PT 	 PE 

ED5200S K157ET M110 M92 MELR 1 Rim Exit Device, Nightlatch 

	

	 630 	RU M51 
1 Rim Cylinder 	 CR3080 x GMK 	 626 	RU 
1 Door Pull 	 RM3311-24 Mtg-Type 12XHD 	US32D- RO 
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1 Weatherstrip 00 and frame assembly 
- integral within construction of door 

316 
1 Surface Closer 	 CPS7500 	 689 	NO 

1 Arm Support Bracket 	 6890 	 689 	NO 
1 Blade Stop Spacer 	 6891 	 689 	NO 

1 Threshold 	 279x292AFGPK x MSES25SS 	 PE 

1 Sweep 	 29326CNB x TKSP8 	 PE 

1 Door Position Switch 	 - Provided by Owner 	 OT 

1 Power Supply 	 AQL4-R8E1 (electric latch retraction) 	 SU 

1 Card Reader 	 - Provided by Owner 	 OT 

Notes: Operation Description: Door normally closed and locked. Key override outside retracts latch bolt. 
Valid use of card reader outside retracts latch bolt of exit device. No dogging of latch bolt. Exit device 
equipped with electric latch retraction and REX signal switch in push rail for shunting of door monitoring 
upon egress. 
Free egress always permitted. 

Doors: A107a, A108a 

Set: 2.0 

3 Hinge, Full Mortise TA714 (NRP) US26D MK 
1 Entrance Lock CLX3351 PZD C6 GMK 626 RU 
1 Wall Stop RM861 US32D RO 

3 Silencer 608 / 609 RO 

Notes: 

Function: Latch operated by lever either side except when turn button locks outside lever. Pushing turn 
button inside locks outside lever, requiring use of key outside to unlock. 
Turning inside lever unlocks outside lever (when button is pushed in but not turned). Pushing in and 
turning inside button locks outside lever, requiring key at all times. Turning inside lever does not unlock 
outside lever until button is manually turned to unlocked position. 
Inside lever always free for egress. 

Set: 3.0 
Doors: A103 

3 Hinge, Full Mortise TA714 (NRP) US26D MK 
1 Privacy Lock CLX3320 PZD 626 RU 

1 Surface Closer 7500 - pull side mount 689 NO 
1 Kick Plate K1050 10" high CSK BEV US32D RO 
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1 Wall Stop 	 RM861 	 US32D RO 
3 Silencer 	 608 / 609 	 RO 

1 Coat Hook 	 796 	 US26D RO 

Notes: Install coat hook at 48" centerline above floor. 

Set: 4.0 
Doors: A104 

3 Hinge, Full Mortise 	 TA714 (NRP) 	 US26D MK 
1 Storeroom Lock 	 CLX3357 PZD C6 GMK 	 626 	RU 

for HES electric strike model 1006 1 Prepare Frame 	 HS 
(provided by Owner) 

1 Surface Closer 	 7500 - pull side mount 	 689 	NO 
1 Kick Plate 	 K1050 10" high CSK BEV 	 US32D RO 

1 Wall Stop 	 RM860 	 US32D RO 
1 Threshold 	 171A 	 PE 
1 Seals 	 S773BL - head and jambs 	 PE 

1 Corner Seals 	 ACP112BL/2 	 PE 
1 Conc. Auto. Door Bottom 	 STC411APK 	 PE 

1 Door Position Switch 	 - Provided by Owner 	 OT 
1 Power Supply 	 - Provided by Owner 	 OT 
1 Card Reader 	 - Provided by Owner 	 OT 

Notes: Valid use of card reader outside unlocks electric strike to gain access. Key override outside lever 
retracts latch bolt. Free egress always permitted. 

Set: 5.0 
Doors: A102, A105a 

3 Hinge, Full Mortise 	 TA714 (NRP) 	 US26D MK 

1 Storeroom Lock 	 CLX3357 PZD C6 GMK 	 626 	RU 
for HES electric strike model 1006 1 Prepare Frame 	 HS (provided by Owner) 

1 Surface Closer 	 2800ST - pull side mount 	 689 	NO 

1 Kick Plate 	 K1050 10" high CSK BEV 	 US32D RO 
3 Silencer 	 608 / 609 	 RO 

1 Door Position Switch 	 - Provided by Owner 	 OT 
1 Power Supply 	 - Provided by Owner 	 OT 
1 Card Reader 	 - Provided by Owner 	 OT 

Notes: Valid use of card reader outside unlocks electric strike to gain access. Key override outside lever 
retracts latch bolt. Free egress always permitted. 
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Set: 5.1  
Doors: A105b 

3 Hinge, Full Mortise 	 TA714 (NRP) 	 US26D MK 
1 Storeroom Lock 	 CLX3357 PZD C6 GMK 	 626 	RU 

for HES electric strike model 1006 
1 Prepare Frame 	 HS (provided by Owner) 
1 Surface Closer 	 2800ST - pull side mount 	 689 	NO 

1 Kick Plate 	 K1050 10" high CSK BEV 	 US32D RO 
1 Threshold 	 171A 	 PE 
1 Seals 	 S773BL - head and jambs 	 PE 

1 Corner Seals 	 ACP112BL/2 	 PE 
1 Conc. Auto. Door Bottom 	 STC411APK 	 PE 

1 Door Position Switch 	 - Provided by Owner 	 OT 
1 Power Supply 	 - Provided by Owner 	 OT 
1 Card Reader 	 - Provided by Owner 	 OT 

Notes: Valid use of card reader outside unlocks electric strike to gain access. Key override outside lever 
retracts latch bolt. Free egress always permitted. 

Set: 6.0 
Doors: A106b 

1 Reuse 	 Existing Door Hardware 	 OT 

Set: 8.0 
Doors: A001 

3 Hinge, Full Mortise, Hvy Wt 	TA786 x NRP 	 US26D MK 

1 Fire Rated Rim Exit, Classroom 	ED5200A PR955ET M110 	 630 	RU 
1 Rim Cylinder 	 CR3080 x GMK 	 626 	RU 
1 Arm Support Bracket 	 6890 	 689 	NO 

1 Surface Closer 	 PR7500 	 689 	NO 
1 Kick Plate 	 K1050 10" high CSK BEV 	 US32D RO 

1 Wall Stop 	 RM860 	 US32D RO 
1 Smoe / Sound Seal 	 S88BL - head and jambs 	 PE 

Notes: Key outside locks or unlocks lever trim. Free egress always permitted. 

Set: 9.0 
Doors: A003, A004 
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00 and frame assembly 
- integral within construction of door 

00 and frame assembly 
- integral within construction of door 

1 Continuous Hinge 	 CFM-SLF-HD1 	 PE 

1 Storeroom Lock 	 CLX3357 PZD C6 GMK 	 626 	RU 
1 Surface Closer 	 CPS7500 	 689 	NO 

1 Arm Support Bracket 	 6890 	 689 	NO 
1 Blade Stop Spacer 	 6891 	 689 	NO 
1 Threshold 	 279x292AFGPK x MSES25SS 	 PE 

1 Weatherstrip 

1 Sweep 	 29326CNB x TKSP8 	 PE 

1 Door Position Switch 	 - Provided by Owner 	 OT 

Notes: Function: Latch bolt operated by key outside or lever inside. Outside lever always rigid. Inside 
lever always free for egress. 

Set: 10.0 
Doors: A002, A005 

1 Continuous Hinge 	 CFM-SLF-HD1 	 PE 

1 Rim Exit Device, Nightlatch 	ED5200S K157ET M110 M51 	630 	RU 
1 Rim Cylinder 	 CR3080 x GMK 	 626 	RU 

US32D- 1 Door Pull 	 RM3311-24 Mtg-Type 12XHD 	 RO 316 

1 Surface Closer 	 CPS7500 	 689 	NO 
1 Arm Support Bracket 	 6890 	 689 	NO 

1 Blade Stop Spacer 	 6891 	 689 	NO 
1 Threshold 	 279x292AFGPK x MSES25SS 	 PE 

1 Weatherstrip 

1 Sweep 	 29326CNB x TKSP8 	 PE 
1 Door Position Switch 	 - Provided by Owner 	 OT 

Notes: Function: Key outside retracts latch bolt. No dogging of push rail. Free egress always permitted. 

END OF SECTION 
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SECTION 08 80 00 
GLAZING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Insulating glass units. 

B. Glazing units. 

C. Glazing compounds and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 92 00 - Joint Sealants: Sealants for other than glazing purposes. 

B. Section 08 11 13 - Hollow Metal Doors and Frames: Glazed lites in doors and borrowed lites. 

C. Section 08 14 16 - Flush Wood Doors: Glazed lites in doors. 

D. Section 08 43 13 - Aluminum-Framed Storefronts: Glazing furnished as part of storefront 
assembly. 

1.03 REFERENCE STANDARDS 

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials Current Edition. 

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings - 
Safety Performance Specifications and Methods of Test 2015. 

C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets, 
Setting Blocks, and Spacers 2005 (Reapproved 2019). 

D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass 
2018. 

E. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016. 

F. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat 
Glass 2021. 

G. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials 
2020. 

H. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings 2016. 

I. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation 
2010. 

J. GANA (GM) - GANA Glazing Manual 2008. 

K. GANA (SM) - GANA Sealant Manual 2008. 

L. GANA (LGRM) - Laminated Glazing Reference Manual 2019. 

M. NFRC 100 - Procedure for Determining Fenestration Product U-factors 2017. 

N. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and 
Visible Transmittance at Normal Incidence 2014, with Errata (2017). 

O. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and 
Systems 2017. 

P. UL 263 - Standard for Fire Tests of Building Construction and Materials Current Edition, 
Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. 	Preinstallation Meeting: Convene a preinstallation meeting two weeks before starting work of 
this section; require attendance by each of the affected installers. 
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1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data on Insulating Glass Unit and Glazing Unit Glazing Types: Provide structural, 
physical and environmental characteristics, size limitations, special handling and installation 
requirements. 

C. Product Data on Glazing Compounds and Accessories: Provide chemical, functional, and 
environmental characteristics, limitations, special application requirements, and identify 
available colors. 

D. Samples: Submit two samples 12 by 12 inch in size of glass units . 

E. Certificates: Certify that products meet or exceed specified requirements . 

F. Warranty Documentation: Submit manufacturer warranty and ensure that forms have been 
completed in Owner's name and registered with manufacturer. 

1.06 QUALITY ASSURANCE 

A. Perform Work in accordance with GANA (GM), GANA (SM), and GANA (LGRM) for glazing 
installation methods . Maintain one copy on site. 

B. Provide labels showing glass manufacturer's, type of glass, thickness, and quality. Labels 
shall remain on glass until it has been se an approved by the Architect. 

C. Thermal Performance Properties: 
1. 	Solar Heat Gain Coefficient: NFCR 200 <= 0.40. 

D. Installer Qualifications: Company specializing in performing work of the type specified and with 
at least three years documented experience. 

1.07 FIELD CONDITIONS 

A. Do not install glazing when ambient temperature is less than 40 degrees F. 

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing 
compounds. 

1.08 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Insulating Glass Units: Provide a five (5) year manufacturer warranty to include coverage for 
seal failure, interpane dusting or misting, including providing products to replace failed units. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Glass Fabricators: 
1. AGC Glass North Americawww.agcglass.com  
2. Cardinal Glass Industries, www.cardinalcorp.com  
3. GGI - General Glass International: www.generalglass.com/#sle.  
4. Guardian Glass, LLC, www.guardianglass.com  
5. JE Berkowitz, LP: www.jeberkowitz.com/#sle.  
6. Pilkington North America, www.pilkington.com  
7. Standard Bent Glass Corp: www.standardbent.com/#sle.  
8. Trulite Glass & Aluminum Solutions, LLC: www.trulite.com/#sle.  
9. Viracon, Inc: www.viracon.com/#sle.  
10. Vitro Architectural Glass, www.vitroglazing.com  
11. Substitutions: See Section 01 60 00 - Product Requirements. 
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2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES 

A. 	Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and 
to withstand live loads caused by positive and negative wind pressure acting normal to plane of 
glass. 
1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions, 

and maximum lateral deflection of supported glass. 
2. Provide glass edge support system sufficiently stiff to limit the lateral deflection of 

supported glass edges to less than 1/175 of their lengths under specified design load. 
3. Glass thicknesses listed are minimum. 

B. 	Vapor Retarder and Air Barrier Seals: Provide completed assemblies that maintain continuity 
of building enclosure vapor retarder and air barrier. 
1. 	In conjunction with vapor retarder and joint sealer materials described in other sections. 

C. 	Thermal and Optical Performance: Provide exterior glazing products with performance 
properties as indicated. Performance properties are in accordance with manufacturer's 
published data as determined with the following procedures and/or test methods: 
1. Center of Glass U-Value: Comply with NFRC 100 using Lawrence Berkeley National 

Laboratory (LBNL) WINDOW 6.3 computer program. 
2. Center of Glass Solar Heat Gain Coefficient (SHGC): Comply with NFRC 200 using 

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program. 
3. Solar Optical Properties: Comply with NFRC 300 test method. 

2.03 GLASS MATERIALS 

A. 	Float Glass: Provide float glass based glazing unless otherwise indicated. 
1. Kind FT - Fully Tempered Type: Complies with ASTM C1048. 
2. Fully Tempered Safety Glass: Complies with ANSI Z97.1 or 16 CFR 1201 criteria for 

safety glazing used in hazardous locations. 

2.04 INSULATING / EXTERIOR GLASS UNITS 

A. 	Insulating Glass Units: Types as indicated. 
1. 	Durability: Certified by an independent testing agency to comply with ASTM E2190. 
2. 	Coated Glass: Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or 

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision 
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS. 

3. 	Spacer Color: Black. 
4. 	Edge Seal: 

a. Dual-Sealed System: Provide polyisobutylene sealant as primary seal applied 
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant 
as secondary seal applied around perimeter. 

b. Color: Black. 
5. 	Purge interpane space with dry air, hermetically sealed. 

B. 	EG-1: Insulating Glass Units: Vision glass, double glazed. 
1. 	Applications: Exterior glazing unless otherwise indicated. 
2. 	Space between lites filled with argon . 
3. 	Outboard Lite: Fully tempered float glass , 1/4 inch thick , minimum . 

a. Tint: Bronze . 
b. Coating: Low-E (solar control type) , on #2 surface. 

1) PPG SolarBan 70XL 
2) Substitutions; See Section 01 60 00 - Product Requirements 

4. 	Inboard Lite: Fully tempered float glass, 1/4 inch thick , minimum . 
a. Tint: Clear. 

5. 	Total Thickness: 1 inch. 
6. 	Thermal Transmittance (U-Value) , Winter - Center of Glass : 0.29 , nominal . 
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7. Visible Light Transmittance (VLT): 42 percent , nominal . 
8. Solar Heat Gain Coefficient (SHGC): 28 percent , nominal . 
9. Glazing Method: Dry glazing method, gasket glazing. 

C. EG-2 Insulating Glass Units: Spandrel glazing. 
1. 	Applications: Exterior spandrel glazing unless otherwise indicated. 
2. 	Space between lites filled with argon . 
3. 	Outboard Lite: Fully tempered float glass, 1/4 inch thick , minimum . 

a. Tint: Bronze . 
b. Coating: Same as on vision units, on #2 surface. 

4. 	Inboard Lite: Fully tempered float glass, 1/4 inch thick. 
a. Tint: Clear. 
b. Opacifier: Elastomeric coating , on #4 surface . 
c. Opacifier Color: To be selected by owner/architect. . 

5. 	Total Thickness: 1 inch. 
6. 	Thermal Transmittance (U-Value) , Summer - Center of Glass : 0.29 , nominal . 
7. 	Glazing Method: Dry glazing method, gasket glazing. 

2.05 GLAZING UNITS 

A. 	G-1 - Monolithic Interior Vision Glazing: 
1. Applications: Interior glazing unless otherwise indicated. 
2. Glass Type: Fully tempered float glass. 
3. Tint: Clear. 
4. Thickness: 1/4 inch, nominal. 

2.06 ACCESSORIES 

A. 	Setting Blocks: Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II. 
Length of 0.1 inch for each square foot of glazing or minimum 4 inch by width of glazing rabbet 

space minus 1/16 inch by height to suit glazing method and pane weight and area. 

B. 	Glazing Splines: Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM 
C864 Option II; color black. 

PART 3 EXECUTION 

3.01 VERIFICATION OF CONDITIONS 

A. Verify that openings for glazing are correctly sized and within tolerances, including those for 
size, squareness, and offsets at corners. 

B. Verify that the minimum required face and edge clearances are being provided. 

C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may 
impede moisture movement, weeps are clear, and support framing is ready to receive glazing 
system. 

D. Verify that sealing between joints of glass framing members has been completed effectively. 

E. Proceed with glazing system installation only after unsatisfactory conditions have been 
corrected. 

3.02 PREPARATION 

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours 
before glazing. Remove coatings that are not tightly bonded to substrates. 

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer. 

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion. 
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3.03 INSTALLATION, GENERAL 

A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing 
material manufacturers, unless more stringent requirements are indicated, including those in 
glazing referenced standards. 

B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's 
instructions. 

3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING) 

A. Application - Exterior and/or Interior Glazed: Set glazing infills from either the exterior or the 
interior of the building. 

B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners. 

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to 
attain full contact. 

D. Install removable stops without displacing glazing gasket; exert pressure for full continuous 
contact. 

3.05 INSTALLATION - PRESSURE GLAZED SYSTEMS 

A. Application - Exterior Glazed: Set glazing infills from exterior side of building. 

B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners. 

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to 
attain full contact. 

D. Install pressure plates without displacing glazing gasket; exert pressure for full continuous 
contact. 

3.06 FIELD QUALITY CONTROL 

A. Glass and Glazing product manufacturers to provide field surveillance of the installation of their 
products. 

B. Monitor and report installation procedures and unacceptable conditions. 

3.07 CLEANING 

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional 
requirements. 

B. Remove excess glazing materials from finish surfaces immediately after application using 
solvents or cleaners recommended by manufacturers. 

C. Remove non-permanent labels immediately after glazing installation is complete. 

D. Clean glass and adjacent surfaces after sealants are fully cured. 

E. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial 
Completion in accordance with glass manufacturer's written recommendations. 

3.08 PROTECTION 

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark 
heat absorbing or reflective glass units. 

B. Remove and replace glass that is damaged during construction period prior to Date of 
Substantial Completion. 

END OF SECTION 
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SECTION 09 21 16 
GYPSUM BOARD ASSEMBLIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Performance criteria for gypsum board assemblies. 

B. Gypsum sheathing. 

C. Gypsum wallboard. 

D. Joint treatment and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 06 10 00 - Rough Carpentry: Wood blocking product and execution requirements. 

B. Section 07 25 00 - Weather Barriers: Water-resistive barrier over sheathing. 

C. Section 07 84 00 - Firestopping: Top-of-wall assemblies at fire rated walls. 

D. Section 07 92 00 - Joint Sealants: Sealing acoustical gaps in construction other than gypsum 
board or plaster work. 

E. Section 09 22 16 - Non-Structural Metal Framing. 

F. Section 09 91 23 - Interior Painting and Coating 

1.03 REFERENCE STANDARDS 

A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing 
Gypsum Board 2017. 

B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light 
Frame Construction and Manufactured Housing 2017. 

C. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board 2020. 

D. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing 2017. 

E. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for 
Use as Sheathing 2018. 

F. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017. 

G. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of 
Interior Coatings in an Environmental Chamber 2021. 

H. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016). 

I. ASTM E413 - Classification for Rating Sound Insulation 2016. 

J. GA-216 - Application and Finishing of Gypsum Panel Products 2016, with Errata. 

K. GA-600 - Fire Resistance Design Manual Sound Control 2021. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate special details associated with fireproofing and acoustic seals. 

C. Product Data: Provide data on metal framing, gypsum board, accessories, and joint finishing 
system. 

D. Product Data: Provide manufacturer's data on partition head to structure connectors, showing 
compliance with requirements. 
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1.05 QUALITY ASSURANCE 

A. Perform in accordance with ASTM C 840. Comply with requirements of GA-600 for fire-rated 
assemblies. 

B. Refer to "Recommended Specification on Levels of Gypsum Board Finish" as published by the 
Gypsum Association (and AWCI/CISCA/PDCA) for finish levels required. 

C. Recommended deflection limit for gypsum board assemblies is L/240. 
1. 	Tile finishes applied to cementitious backer units will require deflection limits of L/360 or 

less. 

1.06 PROJECT CONDITIONS 

A. Environmental Conditions, General: Establish and maintain environmental conditions for 
applying and finishing gypsum board with ASTM C 840 requirements or gypsum board 
manufacturer’s recommendations, whichever is more stringent. 

B. Room Temperatures: For nonadhesive attachment of gypsum board to framing, maintain not 
less than 40 deg F. For adhesive attachment and finishing of gypsum board, maintain not less 
than 50 deg F for 48 hours before application and continuously after until dry. Do not exceed 95 
deg F when using temporary heat sources. 

C. Ventilation: Ventilate building spaces as required to dry joint treatment materials. 

D. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

E. If the application of gypsum board and gypsum shaft wall liner starts prior to the building being 
made weather-tight, the gypsum wallboard and/ or shaft wall liner specified shall be changed to 
glass-mat interior gypsum board and/ or glass mat gypsum shaft wall liner 

PART 2 PRODUCTS 

2.01 GYPSUM BOARD ASSEMBLIES 

A. Provide completed assemblies complying with ASTM C840 and GA-216. 
1. 	See PART 3 for finishing requirements. 

B. Interior Partitions, Indicated as Acoustic: Provide completed assemblies with the following 
characteristics: 
1. 	Acoustic Attenuation: STC of 50-54 calculated in accordance with ASTM E413, based on 

tests conducted in accordance with ASTM E90. 

C. Fire Rated Assemblies: Provide completed assemblies with the following characteristics: 
1. 	UL Assembly Numbers: Provide construction equivalent to that listed for the particular 

assembly in the current UL (FRD). 

2.02 NON-STRUCTURAL METAL FRAMING MATERIALS 

A. 	Refer to Section 09 22 16 - Non-Structural Metal Stud Framing 

2.03 BOARD MATERIALS 

A. 	Manufacturers - Gypsum-Based Board: 
1. American Gypsum Company : www.americangypsum.com/#sle.  
2. CertainTeed Corporation : www.certainteed.com/#sle.  
3. Continental Building Products : www.continental-bp.com/#sle.  
4. Georgia-Pacific Gypsum : www.gpgypsum.com/#sle.  
5. Lafarge North America Inc: www.lafargenorthamerica.com. 
6. National Gypsum Company : www.nationalgypsum.com/#sle.  
7. USG Corporation : www.usg.com/#sle.  
8. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Gypsum Wallboard: Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to 
minimize joints in place; ends square cut. 
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1. 	Application: Use for vertical surfaces and ceilings, unless otherwise indicated. 
2. 	Mold Resistance: Score of 10, when tested in accordance with ASTM D3273. 

a. 	Mold resistant board is required at all locations. 
3. 	At Assemblies Indicated with Fire-Rating: Use type required by indicated tested 

assembly; if no tested assembly is indicated, use Type X board, UL or WH listed. 
4. Thickness: 

a. Ceilings: 5/8 inch. 
b. Edges: Tapered 
c. Multi-Layer Assemblies: Thicknesses as indicated on drawings. 

5. 	Mold Resistant Paper Faced Products: 
a. CertainTeed Corporation; ProRoc Brand Moisture & Mold Resistant Gypsum Board. 
b. Lafarge North America Inc; Mold Defense Drywall. 
c. National Gypsum Company; Gold Bond Brand XP Gypsum Board. 
d. Temple-Inland Building Product by Georgia-Pacific, LLC; ComfortGuard Mold 

Resistant Gypsum Board. 
e. USG Corporation; Sheetrock Brand Mold Tough Gypsum Panels. 

C. 	Exterior Sheathing Board: Sizes to minimize joints in place; ends square cut. 
1. Application: Exterior sheathing, unless otherwise indicated. 
2. Mold Resistance: Score of 10, when tested in accordance with ASTM D3273. 
3. Glass Mat Faced Sheathing: Glass mat faced gypsum substrate as defined in ASTM 

C1177/C1177M. 
4. Core Type: Regular. 
5. Regular Board Thickness: 5/8 inch. 
6. Edges: Square. 

D. Water-Resistive Barrier: As specified in Section 07 25 00. 

2.04 GYPSUM WALLBOARD ACCESSORIES 

A. 	Acoustic Insulation: ASTM C665; friction fit type, unfaced. 
1. 	Refer to Section 07 21 16 Blanket Insulation 

B. Reveal Moldings: 
1. Manufacturer: Fry Reglet Corporation, Alpharetta, GA 

a. 	Products: A.7 and A.1 
2. Acceptable Manufacturers 

a. Gordon Inc, Shreveport, LA 
b. Substitutions: See Section 01 6000 - Product Requirements. 

C. 	Corner Beads: Zinc alloy. Products shall be similar to the following: 
1. Marino-Ware; Product CB Corner Bead: www.marinoware.com. 
2. Phillips Manufacturing Co; Product Everlast Corner Bead: www.phillipsmfg.com. 
3. 103 Deluxe Bead by Clark Dietrich Building Systems 
4. Substitutions: See Section 01 6000- Product Requirements. 

D. 	Edge Trim: L bead, as defined in ASTM C 840. Products shall be similar to the following: 
1. Marino-Ware; Product L Trim: www.marinoware.com. 
2. Phillips Manufacturing Co; Product L-200 Trim: www.phillipsmfg.com. 
3. Clark Dietrich Building Systems Product Metal Trim M20B 
4. Substitutions: See Section 01 6000 - Product Requirements. 

E. 	Expansion and Control Joints: Galvanized steel one piece with V-shaped slot and removable 
strip covering opening. Products shall be similar to the following: 
1. Phillips Manufacturing Co; Product 093 Expansion Joint: www.phillipsmfg.com. 
2. Clark Dietrich Building Systems; Product 093 Control Joining 
3. by Alabama Metal Industries Corporation (AMICO); Product No. 093 Drywall Control Joint 
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4. 	Substitutions: See Section 01 6000 - Product Requirements. 

F. 	Joint Materials: ASTM C475/C475M and as recommended by gypsum board manufacturer for 
project conditions. 
1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise 

indicated. 
2. Ready-mixed vinyl-based joint compound. 
3. Chemical hardening type compound. 

G. 	Screws: ASTM C 1002; self-drilling type; cadmium-plated for exterior locations. 

H. 	Anchorage to Substrate: Tie wire, nails, screws, and other metal supports, of type and size to 
suit application; to rigidly secure materials in place. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that project conditions are appropriate for work of this section to commence. 

3.02 ACOUSTIC ACCESSORIES INSTALLATION 

A. Acoustic Insulation: Place tightly within spaces, around cut openings, behind and around 
electrical and mechanical items within partitions, and tight to items passing through partitions. 

B. Acoustic Sealant: Install in accordance with manufacturer's instructions. 
1. 	Place one bead continuously on substrate before installation of perimeter framing 

members. 
2. 	Place continuous bead at perimeter of each layer of gypsum board. 
3. 	Seal around all penetrations by conduit, pipe, ducts, and rough-in boxes, except where 

firestopping is provided. 

3.03 BOARD INSTALLATION 

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end 
joints, especially in highly visible locations. 

B. Single-Layer Non-Rated: Install gypsum board in most economical direction, with ends and 
edges occurring over firm bearing. 

C. Fire-Rated Construction: Install gypsum board in strict compliance with requirements of 
assembly listing. 

D. Exterior Sheathing: Comply with ASTM C1280. Install sheathing vertically, with edges butted 
tight and ends occurring over firm bearing. 
1. 	Paper-Faced Sheathing: Immediately after installation, protect from weather by 

application of water-resistive barrier. 

E. Installation on Metal Framing: Use screws for attachment of gypsum board except face layer of 
non-rated double-layer assemblies, which may be installed by means of adhesive lamination. 

3.04 INSTALLATION OF TRIM AND ACCESSORIES 

A. 	Control Joints: Place control joints consistent with lines of building spaces and as follows: 
1. Provide framing immediately on both sides of joint and back with 2 inches of gypsum 

board strips to maintain fire resistance rating. 
2. Attach to framing with screws. 
3. Use longest practical lengths. 
4. Not more than 30 feet apart on walls and ceilings over 50 feet long. 
5. Partition, furring or column fireproofing abuts a structural element (except floor) or 

dissimilar wall or ceiling. 
6. Ceiling abuts a structural element, dissimilar wall or partition or other vertical penetration. 
7. Construction changes within the plane of the partition or ceiling. 
8. Wings of L, U, and T shaped ceiling area are joined. 
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B. Corner Beads: Install at external corners, using longest practical lengths. 
1. 	Attach to framing with screws. 

C. Edge Trim (Casing Bead): Install at locations where gypsum board abuts dissimilar materials 
and as indicated. 

3.05 JOINT TREATMENT 

A. 	Glass Mat Faced Gypsum Board and Exterior Glass Mat Faced Sheathing: Use fiberglass joint 
tape, embed and finish with setting type joint compound. 

B. 	Paper Faced Gypsum Board: Use paper joint tape, bedded with ready-mixed vinyl-based joint 
compound and finished with ready-mixed vinyl-based joint compound. 

C. 	Finish gypsum board in accordance with levels defined in ASTM C840, as follows: 
1. Level 2: In utility areas, behind cabinetry, and on backing board to receive tile finish. 
2. Level 1: Wall areas above finished ceilings, whether or not accessible in the completed 

construction. 

D. 	Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to 
receive finishes. 
1. Feather coats of joint compound so that camber is maximum 1/32 inch. 
2. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic 

tile. 
3. Taping, filling and sanding is not required at base layer of double layer applications. 

E. 	Fill and finish joints and corners of cementitious backing board as recommended by 
manufacturer. 

3.06 TOLERANCES 

A. 	Maximum Variation of Finished Gypsum Board Surface from True Flatness: 1/8 inch in 10 feet 
in any direction. 

3.07 FINISH LEVEL SCHEDULE 

A. Level 1: Above finished ceilings concealed from view. 
1. 	All joints and interior angles shall have tape set in joint compound. Surface is to be free 

of excess joint compound. Tool marks and ridges acceptable. 

B. Level 2: Utility areas and areas behind cabinetry. 
1. 	All joints and interior angles shall have tape embedded in joint compound and wiped with 

a joint knife leaving a thin coating of joint compound over all joints and interior angles. 
Fastener heads and accessories shall be covered with a coat of joint compound. 
Surfaces shall be be free of excess joint compound. Tool marks and ridges acceptable. 
Joint compound applied over the body of the tape at the time of tape embedment shall be 

considered a separate coat of joint compound. 

C. Level 3: Walls scheduled to receive textured wall finish. 
1. 	All joints and interior angles shall have tape embedded in joint compound and one 

additional coat of joint compound applied over all joints and interior angles. Fasteners 
heads and accessories shall be covered with two separate coats of joint compound. All 
joint compound shall be smooth and free of tool marks and ridges. 

D. Level 4: Walls and ceilings scheduled to receive flat or eggshell paint finish of wall coverings. 
1. 	All joints and interior angles shall have tape embedded in joint compound and two 

additional coats of joint compound applied over all flat joints and one separate coat of joint 
compound applied over interior angles. Fasteners heads and accessories shall be 
covered with three separate coats of joint compound. The surface shall be smooth and 
free of tool marks and ridges. 

E. Level 5: Walls and ceilings scheduled to receive semi-gloss or gloss paint finish or in areas 
where severe or critical lighting conditions occur. 
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1. 	All joints and interior angles shall have tape embedded in joint compound and two 
additional coats of joint compound applied over all flat joints and one separate coat of joint 
compound applied over interior angles. Fasteners heads and accessories shall be 
covered with three separate coats of joint compound. A thin coat (skim coat) of joint 
compound or a material manufactured especially for this purpose, shall be applied to the 
entire surface. The surface shall be smooth and free of tool marks and ridges. 
a. 	Skim Coat: a thin coat of joint compound or a material manufactured especially for 

this purpose, applied over the entire surface to fill imperfections in the joint work. 
smooth the pater texture, and provide a uniform surface. Excess compound is 
immediately sheared off, leaving a film of skim coating compound completely 
covering the paper. 

END OF SECTION 
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SECTION 09 22 16 
NON-STRUCTURAL METAL FRAMING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Metal partition, ceiling, and soffit framing. 

B. Framing accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 06 10 00 - Rough Carpentry: Wood blocking within stud framing. 

B. Section 07 21 13 - Board Insulation: 

C. Section 07 84 00 - Firestopping: Sealing top-of-wall assemblies at fire rated walls. 

D. Section 07 92 00 - Joint Sealants: Sealing acoustical gaps in construction other than gypsum 
board or plaster work. 

E. Section 09 21 16 - Gypsum Board Assemblies: Metal studs for gypsum board partition framing. 

1.03 REFERENCE STANDARDS 

A. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 2018. 

B. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive 
Screw-Attached Gypsum Panel Products 2020. 

C. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016). 

D. ASTM E413 - Classification for Rating Sound Insulation 2016. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: 
1. Indicate anchorage to structure, acoustic details, and items of other related work . 
2. Describe method for securing studs to tracks, splicing, and for blocking and reinforcement 

of framing connections. 

1.05 QUALITY ASSURANCE 

A. 	Installer Qualifications: Company specializing in performing the work of this section with 
minimum five years documented experience and approved by manufacturer. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. 	Metal Framing, Connectors, and Accessories: 
1. CEMCO : www.cemcosteel.com/#sle.  
2. ClarkDietrich : www.clarkdietrich.com/#sle.  
3. Jaimes Industries : www.jaimesind.com/#sle.  
4. Clarkwestern Dietrich Building Systems LLC : www.clarkdeitrich.com. 
5. Marino : www.marinoware.com/#sle.  
6. R-stud, LLC : www.rstud.com/#sle.  
7. SCAFCO Corporation : www.scafco.com/#sle.  
8. Simpson Strong Tie : www.strongtie.com/#sle.  
9. Steel Construction Systems : www.steelconsystems.com/#sle.  
10. The Steel Network, Inc : www.SteelNetwork.com/#sle.  
11. Substitutions: See Section 01 60 00 - Product Requirements. 
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2.02 FRAMING MATERIALS 

A. 	Non-Loadbearing Framing System Components: ASTM C645; galvanized sheet steel, of size 
and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum 
deflection of wall framing of L/240 at 5 psf. 

1. 	Studs: C shaped with flat or formed webs with knurled faces. 
2. 	Runners: U shaped, sized to match studs. 
3. 	Ceiling Channels: C shaped. 
4. 	Furring: Hat-shaped sections, minimum depth of 7/8 inch. 
5. 	Gauge: Unless indicated otherwise the metal stud framing shall be formed from the 

following gauge metal: 
a. Framing openings: 16 gauge (head and jamb). 
b. Remaining metal studs: 20 gauge 

6. 	Z Furring: Z- shaped sections, depth to match the thickness of rigid insulation, 20 gauge. 
7. 	Furring: Hat-shaped sections, minimum depth of 7/8 inch 20 gauge. 
8. 	Resilient Sound Isolation Clips: Steel resilient clips with molded rubber isolators, attaches 

to framing; improves noise isolation for areas between gypsum board assemblies and 
adjacent sources of noise. 

9. 	Steel Stud Framing Connectors: 

B. 	Partition Head to Structure Connections: Provide track fastened to structure with legs of 
sufficient length to accommodate deflection, for friction fit of studs cut short and braced with 
continuous bridging on both sides. 

C. 	Deflection and Firestop Track: Intumescent strip factory-applied to track flanges expands when 
exposed to heat or flames to provide a perimeter joint seal. 

D. 	Steel Framing For Suspended Ceilings: 
1. Material: Cold rolled steel, 0.0598 inch (16 gauge) minimum thickness of base metal; 

galvanized in accordance with ASTM A 653, G60 hot dip galvanized coating. 
2. Ceiling Channels: C shaped 20 gauge. 
3. Carrying Channels: 1-1/2 inches deep with 7/16 inch wide flanges 
4. Furring: Hat-shaped sections, depth 7/8 inch, 16 gauge 
5. Wire Hangers: ASTM A641, Class 1 zinc coating, soft temper, 0.162 inch (8 gage). 
6. Hanger Anchorage Devices: Screws, clips, bolts, cast-in-place concrete inserts or other 

devices applicable to the indicated method of structural anchorage for ceiling hangers. 
Size devices for 3 times the calculated load supported, except size direct pullout concrete 
inserts for 5 times the calculated loads. 

7. Channel Bridging and Bracing: U-Channel Assembly; Base metal thickness of .0538 and 
minimum of 1/2 inch flanges. 

8. Flat Strap and Backing Plate: Sheet for blocking and bracing in length and width indicated: 
a. 	Galvanized Sheet Steel. 

E. 	Non-Loadbearing Framing Accessories: 

F. 	Acoustic Insulation: As specified in Section 07 21 13 . 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that rough-in utilities are in proper location. 

3.02 INSTALLATION OF STUD FRAMING 

A. Extend partition framing to structure where indicated and to ceiling in other locations. 

B. Partitions Terminating at Ceiling: Attach ceiling runner securely to ceiling track in accordance 
with manufacturer's instructions. 
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C. 	Align and secure top and bottom runners at 24 inches on center. 

D. At partitions indicated with an acoustic rating: 
1. Provide components and install as required to produce STC rating of 50 - 54 , based on 

published tests by manufacturer conducted in accordance with ASTM E90 with STC rating 
calculated in accordance with ASTM E413. 

2. Place one bead of acoustic sealant between runners and substrate , studs and adjacent 
construction. 

E. 	Fit runners under and above openings; secure intermediate studs to same spacing as wall 
studs. 

F. 	Install studs vertically at 16 inches on center. 

G. Align stud web openings horizontally. 

H. 	Secure studs to tracks using crimping method. Do not weld. 

I. 	Fabricate corners using a minimum of three studs. 

J. 	Double stud at wall openings, door and window jambs, not more than 2 inches from each side 
of openings. 

K. 	Coordinate erection of studs with requirements of door frames and window frames ;install 
supports and attachments. 

L. 	Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other 
work to be placed within or behind stud framing. 

M. 	Blocking: Use wood blocking secured to studs. Provide blocking for support of plumbing 
fixtures, toilet partitions, wall cabinets, toilet accessories, hardware, and opening frames. 

N. 	Sound Isolation Clips: Mechanically attach to framing or structure with fasteners recommended 
by clip manufacturer. Install at spacing indicated on drawings. 

O. Furring: Coordinate with sound isolation clip spacing and locations. Lap splices a minimum of 
6 inches. 

3.03 CEILING AND SOFFIT FRAMING 

A. Install furring after work above ceiling or soffit is complete. Coordinate the location of hangers 
with other work. 

B. Install furring independent of walls, columns, and above-ceiling work. 

C. Space main carrying channels at maximum 72 inch on center, and not more than 6 inches from 
wall surfaces. Lap splice securely. 

D. Securely fix carrying channels to hangers to prevent turning or twisting and to transmit full load 
to hangers. 

E. Place furring channels perpendicular to carrying channels, not more than 2 inches from 
perimeter walls, and rigidly secure. Lap splices securely. 

3.04 TOLERANCES 

END OF SECTION 
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SECTION 09 51 00 
ACOUSTICAL CEILINGS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Suspended metal grid ceiling system. 

1.02 RELATED REQUIREMENTS 

A. Division 21 - Fire Suppression Sprinklers: Sprinkler heads in ceiling system. 

B. Division 23 - Air Outlets and Inlets: Air diffusion devices in ceiling. 

C. Division 26 - Interior Luminaires: Light fixtures in ceiling system. 

D. Division 27 - Public Address and Music Equipment: Speakers in ceiling system. 

E. Division 28 - Fire Alarm System: Fire alarm components in ceiling system. 

1.03 REFERENCE STANDARDS 

A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of 
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2017. 

B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems 
for Acoustical Tile and Lay-In Panels 2019. 

C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for 
Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions 2022. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, 
sufficient heat is provided, dust generating activities have terminated, and overhead work is 
completed, tested, and approved. 

B. Do not install acoustical units until after interior wet work is dry. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on suspension system components and acoustical units. 

1.06 QUALITY ASSURANCE 

A. Suspension System Manufacturer Qualifications: Company specializing in manufacturing the 
products specified in this section with minimum three years documented experience. 

B. Acoustical Unit Manufacturer Qualifications: Company specializing in manufacturing the 
products specified in this section with minimum three years documented experience. 

1.07 FIELD CONDITIONS 

A. 	Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent 
prior to, during, and after acoustical unit installation. 

1.08 EXTRA MATERIALS 

A. See Section 01 60 00 - Product Requirements, for additional provisions. 

B. Maintenance Stock: Provide 1 (one) percent of total acoustical unit area of each type of 
acoustical unit for Owner's use in maintenance of project. This extra material is NOT to be 
used for any repair or replacement required during the construction period. 

C. Replacement Stock: In addition to the maintenance stock, provide 1 (one) percent replacement 
stock of total acoustical unit are of each type of acoustical units. Replacement Stock is to be 
used to replace damaged materials during a 60 (sixty) day period following Substantial 
Completion when the responsible party for the damage cannot be determined. Remaining 
replacement stock is to turn over to the owner. 
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D. 	Obtain Owner's signature acknowledging receipt of extra stock. 

PART 2 PRODUCTS 

2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER 
INFORMATION AND MATERIAL SELECTIONS. ALSO REFERENCE OTHER A9 SERIES 
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS AND EXTENT 
OF MATERIALS. 

2.02 MANUFACTURERS 

A. Acoustic Tiles/Panels: 
1. Armstrong World Industries, Inc : www.armstrong.com/#sle.  
2. USG Corporation : www.usg.com/#sle.  
3. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Suspension Systems: 
1. 	Same as for acoustical units. 

2.03 SUSPENSION SYSTEM(S) 

A. Metal Suspension Systems - General: Complying with ASTM C635/C635M; die cut and 
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and 
splices as required. 

B. Exposed Steel Suspension System : Formed steel , commercial quality cold rolled ; heavy-duty . 
1. Profile: Tee ; 15/16 inch wide face. 
2. Construction: Double web. 
3. Wire: ASTM A641, Class i zinc coating, soft temper 0.162 inch (8 gauge) 
4. Finish: White painted , or as noted on A9 - Material Finish Schedule. 

2.04 ACCESSORIES 

A. 	Support Channels and Hangers: Galvanized steel; size and type to suit application, seismic 
requirements, and ceiling system flatness requirement specified. 

B. 	Hanger Wire: 12-gage 0.08 inch galvanized steel wire. 

C. Perimeter Moldings: Same metal and finish as grid. 
1. At Exposed Grid: Provide L-shaped molding for mounting at same elevation as face of 

grid. 
2. At concrete masonry bullnose corners: Provide bullnose corner cover at same elevation 

as face of grid. 
3. Reveal Edge: Provide classic axiom straight trim with nominal 4 inch profile. 
4. Vertical Moldings: Provide ‘F’ molding at top and bottom edges of ceiling tile. Anchor 

molding to ceiling suspension system. 

D. 	Hold Down Clips: Compatible with ceiling grid 
1. Provide hold down clips within 20 of exterior door 
2. Vestibules 
3. Toilet Rooms 
4. Locker Rooms 
5. In other spaces as shown on the drawings. 

E. Rough Suspension Material 
1. Metal Channel Runners: 1 1/2 inch and 3/4 inch 
2. Hanger Wire: #12 galvanized soft anneal steel or 3/16 diameter thread rod 
3. Tie Wire: #18 galvanized anneal steel. 

F. 	Touch-up Paint: Type and color to match acoustical and grid units. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that layout of hangers will not interfere with other work. 

3.02 INSTALLATION - SUSPENSION SYSTEM 

A. 	Install suspension system in accordance with ASTM C 636/C 636M, ASTM C 636/C 636M, and 
ASTM C 636/C 636M and as supplemented in this section. 

B. 	Rigidly secure system, including integral mechanical and electrical components, for maximum 
deflection of 1:360. 

C. 	Lay out system to a balanced grid design with edge units no less than 50 percent of acoustical 
unit size. 

D. 	Perimeter Molding: Install at intersection of ceiling and vertical surfaces and at junctions with 
other interruptions. 
1. 	Use longest practical lengths. 

E. 	Install after major above-ceiling work is complete. Coordinate the location of hangers with other 
work. 

F. 	Suspension System, Non-Seismic: Hang suspension system independent of walls, columns, 
ducts, pipes and conduit. Where carrying members are spliced, avoid visible displacement of 
face plane of adjacent members. 

G. 	Hang suspension system from the building structure (structural steel and joist). 
1. Do not hang suspension system from metal deck. 
2. Do not hang suspension system from joist bridging. 

H. 	Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest 
affected hangers and related carrying channels to span the extra distance. 

I. 	Do not support components on main runners or cross runners if weight causes total dead load 
to exceed deflection capability. 

J. 	Support fixture loads using supplementary hangers located within 6 inches of each corner, or 
support components independently. 

K. 	Do not eccentrically load system or induce rotation of runners. 

L. 	Perimeter Molding: Install at intersection of ceiling and vertical surfaces and at junctions with 
other interruptions. 
1. Use longest practical lengths. 
2. Overlap corners. 

END OF SECTION 
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SECTION 09 91 13 
EXTERIOR PAINTING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Surface preparation. 

B. Field application of paints. 

C. Scope: Finish exterior surfaces exposed to view, unless fully factory-finished and unless 
otherwise indicated, including the following: 

D. Do Not Paint or Finish the Following Items: 
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished. 
2. Items indicated to receive other finishes. 
3. Items indicated to remain unfinished. 
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of 

equipment. 
5. Floors, unless specifically indicated. 
6. Glass. 
7. Concealed pipes, ducts, and conduits. 

1.02 RELATED REQUIREMENTS 

A. Section 05 50 00 - Metal Fabrications: Shop-primed items. 

B. Section 09 91 23 - Interior Painting. 

C. Section 09 96 00 - High-Performance Coatings. 

1.03 REFERENCE STANDARDS 

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for 
Architectural Coatings; U.S. Environmental Protection Agency current edition. 

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators 
Association Current Edition. 

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current 
Edition. 

D. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016). 

E. SSPC-SP 2 - Hand Tool Cleaning 2018. 

F. SSPC-SP 6 - Commercial Blast Cleaning 2007. 

G. SSPC-SP 13 - Surface Preparation of Concrete 2018. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Product Data: Provide complete list of products to be used, with the following information for 
each: 
1. Manufacturer's name, product name and/or catalog number, and general product category 

(e.g. "alkyd enamel"). 
2. MPI product number (e.g. MPI #47). 
3. Cross-reference to specified paint system(s) product is to be used in; include description 

of each system. 

C. 	Samples: Submit three paper samples, 8-1/2 by 11 inches in size, illustrating range of colors 
available for each finishing product specified. 
1. 	Where sheen is specified, submit samples in only that sheen. 
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2. Where sheen is not specified, discuss sheen options with Architect before preparing 
samples, to eliminate sheens not required. 

3. Allow 30 days for approval process, after receipt of complete samples by Architect. 

D. Maintenance Data: Submit data including finish schedule showing where each 
product/color/finish was used, product technical data sheets, material safety data sheets 
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished 
surfaces, and color samples of each color and finish used. 

E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project. 
1. See Section 01 60 00 - Product Requirements, for additional provisions. 
2. Extra Paint and Finish Materials: 1 gallon of each color; from the same product run, store 

where directed. 
3. Label each container with color in addition to the manufacturer's label. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified, 
with minimum five yearsdocumented experience. 

B. Applicator Qualifications: Company specializing in performing the type of work specified with 
minimum five years experience and approved by manufacturer. 

1.06 FIELD CONDITIONS 

A. Do not apply materials when surface and ambient temperatures are outside the paint product 
manufacturer's temperature ranges. 

B. Follow manufacturer's recommended procedures for producing best results, including testing of 
substrates, moisture in substrates, and humidity and temperature limitations. 

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside 
the humidity ranges required by the paint product manufacturer. 

D. Minimum Application Temperatures for Latex Paints: 50 degrees F for exterior; unless required 
otherwise by manufacturer's instructions. 

PART 2 PRODUCTS 

2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER 
INFORMATION AND MATERIAL SELECTIONS. ALSO REFERENCE OTHER A9 SERIES 
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS, AND EXTENT 
OF MATERIALS. 

2.02 MANUFACTURERS 

A. 	Provide paints and finishes from the same manufacturer to the greatest extent possible. 
1. If a single manufacturer cannot provide specified products, minor exceptions will be 

permitted provided approval by Architect is obtained using the specified procedures for 
substitutions. 

2. Substitution of MPI-approved products by a different manufacturer is preferred over 
substitution of unapproved products by the same manufacturer. 

3. Substitution of other products by the same manufacturer is preferred over substitution of 
products by a different manufacturer. 

B. Paints: 
1. Behr Process Corporation: www.behr.com. 
2. PPG Paints: www.ppgpaints.com. 
3. Pratt & Lambert Paints: www.prattandlambert.com. 
4. Sherwin-Williams Company: www.sherwin-williams.com/.  

C. Substitutions: See Section 01 60 00 - Product Requirements. 
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2.03 PAINTS AND FINISHES - GENERAL 

A. 	Paints and Finishes: Ready-mixed, unless required to be a field-catalyzed paint. 
1. Where MPI paint numbers are specified, provide products listed in Master Painters 

Institute Approved Product List, current edition available at www.paintinfo.com, for 
specified MPI categories, except as otherwise indicated. 

2. Provide paints and finishes of a soft paste consistency, capable of being readily and 
uniformly dispersed to a homogeneous coating, with good flow and brushing properties, 
and capable of drying or curing free of streaks or sags. 

3. Provide materials that are compatible with one another and the substrates indicated under 
conditions of service and application, as demonstrated by manufacturer based on testing 
and field experience. 

4. Supply each paint material in quantity required to complete entire project's work from a 
single production run. 

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is 
described explicitly in manufacturer's product instructions. 

B. Volatile Organic Compound (VOC) Content: 
1. Provide paints and finishes that comply with the most stringent requirements specified in 

the following: 
a. 	40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for 

Architectural Coatings. 
2. Determination of VOC Content: Testing and calculation in accordance with 40 CFR 59, 

Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added 
at project site; or other method acceptable to authorities having jurisdiction. 

C. 	Sheens: Provide the sheens specified; where sheen is not specified, sheen will be selected 
later by Architect from the manufacturer's full line. 

2.04 PAINT SYSTEMS - EXTERIOR 

A. 	Paint E-OP - Exterior Surfaces to be Painted, Unless Otherwise Indicated: Including concrete 
masonry units and primed metal . 
1. 	Two top coats and one coat primer. 
2. 	Top Coat(s): Exterior Latex; MPI #10, 11, 15, 119, or 214. 

a. Products: 
1) Behr Marquee Exterior Satin Enamel [No. 9450]. (MPI #15) 
2) PPG Paints Acri-Shield Max Exterior Latex, 739-10 Series, Satin. 
3) Rodda Protector Satin, 532201. (MPI #15) 
4) Sherwin-Williams Resilience, Satin. (MPI #15) 

3. 	Top Coat(s): Exterior Light Industrial Coating, Water Based; MPI #161, 163, or 164. 
a. Products: 

1) Behr Premium Interior/Exterior Direct-To-Metal Paint Gloss [No. 8200]. (MPI 
#164) 

2) PPG Paints Pitt-Tech Plus DTM Industrial Enamel, 90-1310 Series, Gloss. 

B. 	Paint ME-OP-2L - Ferrous Metals, Primed, Latex, 2 Coat: 
1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer. 
2. Semi-gloss: Two coats of latex enamel. 

2.05 PRIMERS 

A. 	Primers: Provide the primer as required or recommended by manufacturer of topcoats. 

2.06 ACCESSORY MATERIALS 

A. Accessory Materials: Provide primers, sealers, cleaning agents, cleaning cloths, sanding 
materials, and clean-up materials as required for final completion of painted surfaces. 

B. Patching Material: Latex filler. 
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C. 	Fastener Head Cover Material: Latex filler. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer. 

B. Examine surfaces scheduled to be finished prior to commencement of work. Report any 
condition that may potentially effect proper application. 

C. Test shop-applied primer for compatibility with subsequent cover materials. 

3.02 PREPARATION 

A. 	Clean surfaces thoroughly and correct defects prior to application. 

B. 	Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

C. 	Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim, 
escutcheons, and fittings, prior to preparing surfaces for finishing. 

D. 	Seal surfaces that might cause bleed through or staining of topcoat. 

E. 	Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate 
and bleach. Rinse with clean water and allow surface to dry. 

F. Masonry: 
1. 	Prepare surface as recommended by top coat manufacturer. 

G. Galvanized Surfaces: 
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1. 
2. Prepare surface according to SSPC-SP 2. 

H. Ferrous Metal: 
1. Solvent clean according to SSPC-SP 1. 
2. Shop-Primed Surfaces: Sand and scrape to remove loose primer and rust. Feather 

edges to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare 
steel surfaces. 

3. Remove rust, loose mill scale, and other foreign substances using using methods 
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 
6 "Commercial Blast Cleaning". Protect from corrosion until coated. 

3.03 APPLICATION 

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical 
components and paint separately. 

B. Apply products in accordance with manufacturer's written instructions and recommendations in 
"MPI Architectural Painting Specification Manual". 

C. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is 
applied. 

D. Apply each coat to uniform appearance. 

E. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior 
to applying next coat. 

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed 
prior to finishing. 

3.04 CLEANING 

A. 	Collect waste material that could constitute a fire hazard, place in closed metal containers, and 
remove daily from site. 
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3.05 PROTECTION 

A. Protect finishes until completion of project. 

B. Touch-up damaged finishes after Substantial Completion. 

END OF SECTION 
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SECTION 10 14 67 
TACTILE SIGNAGE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Restroom Signs 

1.02 RELATED SECTIONS 

A. Section 01 60 00 - Products Requirements 

1.03 REFERENCES 

A. 	ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible To and Usable By 
Physically Handicapped People. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Manufacturer's printed product literature for each type of sign, indicating sign 
styles, font, foreground and background colors, locations, overall dimensions of each sign. 

C. Selection Samples: Where colors are not specified, submit two sets of color selection charts or 
chips. 

D. Manufacturer's Installation Instructions: Include installation templates and attachment devices. 

1.05 QUALIFICATIONS 

A. 	Manufacturer: Company specializing in manufacturing the Products specified in this section 
with minimum three years documented experience. 

1.06 REGULATORY REQUIREMENTS 

A. Conform to OBBC code and ANSI A117.1 for requirements for the physically handicapped. 

B. Signage shall conform to with the Americans with Disabilities Act Accessibility Guidelines 
(ADAAG). These requirements supersede Technical Specifications in this Section. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Section 01 6000 - 
Product Requirements. 

B. Store adhesive attachment tape at ambient room temperatures. 

1.08 ENVIRONMENTAL REQUIREMENTS 

A. Do not install signs when ambient temperature is lower than recommended by manufacturer. 

B. Maintain this minimum temperature during and after installation of signs. 

PART 2 PRODUCTS 

2.01 RESTROOM SIGNS 

A. Manufacturer/Supplier: 
1. Compliance Signs.com  
2. Substitutions: See Section 01 60 00 - Products Requirements 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that substrate surfaces are ready to receive work. 

3.02 GENERAL INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install signs and letters level and plumb. 
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C. Install product in locations indicated using mounting methods recommended by sign 
manufacturer and free from distortion, warp, or defect adversely affecting appearance 

D. Install product at heights to conform to Americans with Disabilities Act Accessibility Guidelines 
(ADAAG) and applicable local amendments and regulations. 

3.03 CLEANING AND PROTECTION 

A. Clean exposed surfaces. Remove construction and installation marks. 

B. Remove temporary coverings. 

C. Protect installed signs from subsequent construction operations. 

END OF SECTION 
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SECTION 10 28 00 
TOILET ACCESSORIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Commercial toilet accessories. 

B. Accessories for toilet rooms. 

C. Grab bars. 

D. Installation of accessories supplied by owner. 

1.02 REFERENCE STANDARDS 

A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless 
Steel Tubing for General Service 2015a (Reapproved 2019). 

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel 
Sheet, Strip, Plate, and Flat Bar 2015. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. 	Coordinate the work with the placement of internal wall reinforcement, concealed ceiling 
supports, and reinforcement of toilet partitions to receive anchor attachments. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Submit data on accessories describing size, finish, details of function, and 
attachment methods. 

C. Manufacturer's Installation Instructions: Indicate special procedures. 

D. Maintenance Materials: Furnish the following for Owner's use in maintenance of project. 
1. See Section 01 6000 - Product Requirements, for additional provisions. 
2. Keys: Master keys to lockable accessories 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. 	Basis of Design: Bobrick Washroom Equipment Inc.. 

B. 	Commercial Toilet, Shower, and Bath Accessories: 
1. AJW Architectural Products : www.ajw.com/#sle.  
2. American Specialties, Inc : www.americanspecialties.com/#sle.  
3. Bradley Corporation : www.bradleycorp.com/#sle.  
4. Georgia-Pacific Professional : www.blue-connect.com/#sle.  
5. Substitutions: Section 01 60 00 - Product Requirements. 

C. 	Provide products of each category type by single manufacturer. 

2.02 MATERIALS 

A. 	Accessories - General: Shop assembled, free of dents and scratches and packaged complete 
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation. 
1. Provide vandal-resistant fasteners and anchors 
2. Grind welded joints smooth. 
3. Fabricate units made of metal sheet of seamless sheets, with flat surfaces. 

B. 	Keys: Provide 1 keys for each accessory to Owner; master key lockable accessories. 

C. Stainless Steel Sheet: ASTM A666, Type 304. 

D. 	Stainless Steel Tubing: ASTM A269/A269M, Grade TP304 or TP316. 
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E. Mirror Glass: Tempered glass, Type I, Class 1, Quality q2 (ASTM C 1036), with silvering, 
copper coating, and suitable protective organic coating to copper backing in accordance with 
GSA CID A-A-3002. 

F. Adhesive: Two component epoxy type, waterproof. 

G. Expansion Shields: Fiber, lead, or rubber as recommended by accessory manufacturer for 
component and substrate. 

2.03 FINISHES 

A. 	Stainless Steel: Satin finish, unless otherwise noted. 

2.04 COMMERCIAL TOILET ACCESSORIES 

A. 	See Toilet Accessory Schedule on the drawings 

B. TA-1; Grab Bars: 
1. Stainless steel, nonslip grasping surface finish. 
2. Push/Pull Point Load: 250 pound-force, minimum. 
3. Dimensions: 1-1/4 inch outside diameter, minimum 0.05 inch wall thickness, concealed 

flange mounting, 1-1/2 inch clearance between wall and inside of grab bar. 
4. Length and Configuration: As indicated on drawings. 
5. Product: B 6806 Series manufactured by Bobrick. 

C. TA-2.; Mirrors: 
1. Stainless steel framed, 6 mm thick float glass mirror. 
2. Frame: 3/4 x 3/4 inch angle shapes, with mitered and welded and ground corners, and 

tamperproof hanging system; No.4 finish. 
3. Size and Configuration: As indicated on drawings. 
4. Product: B 2908 Series manufactured by Bobrick. 

D. TA3.2; Toilet Paper Dispenser 
1. Surface-mounted multi-roll toilet tissue dispenser shall be type-304 stainless steel with all-

welded construction, including dispensing mechanism, inner housing and cam; exposed 
surfaces shall have satin finish. Front of toilet tissue dispenser door shall be drawn, one-
piece, seamless construction. Door shall equipped with a tumbler lock keyed like other 
accessories 

2. Unit shall dispense two standard-core toilet tissue rolls up to 5-1/4" (133mm) diameter. 
3. Extra roll shall automatically drop in place when bottom roll is depleted. 
4. Unit shall be equipped with two theft-resistant, heavy-duty, one piece, molded ABS 

spindles. 
5. Product: B-2888 manufactured by Bobrick. 

E. TA4.1; Sanitary Napkin Disposal Unit: 
1. Stainless steel, surface-mounted, self-closing door, locking bottom panel with full-length 

stainless steel piano-type hinge, removable receptacle. 
2. Product: B 254 manufactured by Bobrick. 

F. 	TA5.1; Soap Dispenser (Furnished by Owner, Contractor installed) 
1. Surface-mounted soap dispenser shall be type-304 stainless steel with satin-finish. 

Corrosion-resistant valve shall dispense commercially marketed all-purpose hand soaps. 
2. Valve shall be operable with one hand and with less than 5 pounds of force (22.2 N) to 

comply with barrier-free accessibility guidelines (including ADAAG in the U.S.A.). 
3. Container shall be equipped with a clear acrylic refill-indicator window; a locked, hinged 

stainless steel lid for top filling; and shall have a capacity of 40-fl oz (1.2-L). 
4. Unit shall have concealed, vandal-resistant mounting. 
5. Product: B 2111 manufactured by Bobrick. 

G. 	TA6.1 Paper Towel Dispenser: (Furnished by Owner, Contractor installed) 
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1. Surface-mounted roll-paper-towel dispenser with durable, high-impact, dark translucent 
grey resin door with high-gloss finish on exposed surfaces and durable, high-impact, light 
grey resin housing with matte finish. Door shall be secured to housing with two stainless 
steel hinge pins and keyed lock. Door shall have lock which is opened with removable 
key. 

2. Towel mechanism accommodates up to 8" (205mm) wide, 8" (205mm) diameter, non-
perforated paper towel rolls. Towel mechanism dispenses one 12" (305mm) length of 
towel per pull. Automatic transfer shall dispense stub roll up to 3-1/2" (90mm) diameter 
before new roll is dispensed. Equipped with paper towel feed wheel for use in filling the 
dispenser, for user to advance paper. 

3. Paper towels are dispensed with pull force of less than 5 pounds (22.2 N) to comply with 
accessible design guidelines (including ADAAG in U.S.A.). 

4. Product: B-72860 manufactured by Bobrick. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify exact location of accessories for installation. 

C. Verify that field measurements are as indicated on drawings. 

D. See Section 06 1000 for installation of blocking, reinforcing plates, and concealed anchors in 
walls. 

3.02 PREPARATION 

A. Deliver inserts and rough-in frames to site for timely installation. 

B. Provide templates and rough-in measurements as required. 

3.03 INSTALLATION 

A. Refer to A0.2 Drawing for mounting heights and locations. 

B. Install accessories in accordance with manufacturers' instructions in locations indicated on 
drawings. 

C. Install accessories with vandal-resistant fasteners. 

D. Install plumb and level, securely and rigidly anchored to substrate. 

E. Mounting Heights: As required by accessibility regulations, unless otherwise indicated. 

3.04 PROTECTION 

A. 	Protect installed accessories from damage due to subsequent construction operations. 

END OF SECTION 
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SECTION 10 44 00 
FIRE PROTECTION SPECIALTIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Fire extinguishers. 

B. Fire extinguisher cabinets. 

C. Accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 04 20 00 - Unit Masonry 

B. Section 06 10 00 - Rough Carpentry: Wood blocking product and execution requirements. 

1.03 REFERENCE STANDARDS 

A. FM (AG) - FM Approval Guide current edition. 

B. NFPA 10 -Standard for Portable Fire Extinguishers 2022. 

C. UL (DIR) - Online Certifications Directory Current Edition. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings: Indicate locations of cabinets and cabinet physical dimensions. 

C. Product Data: Provide extinguisher operational features. 

D. Manufacturer's Installation Instructions: Indicate special criteria and wall opening coordination 
requirements. 

1.05 FIELD CONDITIONS 

A. 	Do not install extinguishers when ambient temperature may cause freezing of extinguisher 
ingredients. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Fire Extinguishers: 
1. JL Industries, Inc: www.jlindustries.com. 
2. Larsen's Manufacturing Co: www.larsensmfg.com. 
3. Potter-Roemer: www.potterroemer.com. 
4. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Fire Extinguisher Cabinets and Accessories: 
1. JL Industries, Inc: www.jlindustries.com. 
2. Larsen's Manufacturing Co: www.larsensmfg.com/#sle.  
3. Potter-Roemer: www.potterroemer.com/#sle.  

2.02 FIRE EXTINGUISHERS 

A. Fire Extinguishers - General: Comply with product requirements of NFPA 10 and applicable 
codes, whichever is more stringent. 
1. 	Provide extinguishers labeled by UL (DIR) or FM (AG) for purpose specified and as 

indicated. 

B. Multipurpose Dry Chemical Type Fire Extinguishers: Carbon steel tank, with pressure gauge. 
1. Cartridge Operated: Spun shell. 
2. Stored Pressure Operated: Deep Drawn. 
3. Class: A:B:C type. 
4. Size: 10 pound . 
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5. Finish: Baked polyester powder coat red color. 
6. Temperature range: -65 degrees F to 120 degrees F. 
7. Location: All locations unless otherwise indicated 

2.03 FIRE EXTINGUISHER CABINETS 

A. Fire Extinguisher Cabinet, Product 2409-R6 Larsen Manufacturing Co., Architectural Series, 
Steel cabinet, Semi Recessed with 2 1/2 inch projection, Vertical Duo Panel with frame door 
with tempered glass. 

B. Accessibility: Cabinet, door and accessories to ADA compliant. 

C. Metal: Formed steel. 

D. Cabinet Mounting Hardware: Appropriate to cabinet, with pre-drilled holes for placement of 
anchors. 

E. Finish of Cabinet Exterior Trim and Door: No. 4 - Brushed stainless steel. 

F. Finish of Cabinet Interior: White colored enamel. 

2.04 ACCESSORIES 

A. 	Cabinet Signage: "Fire Extinguisher" decal in black letters. 
1. Provide signage on front of cabinet 
2. Provide signage on side of cabinet (semi recessed and surface mounted) with a cabinet 

exposure of 2 1/2 inches or greater. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify rough openings for cabinet are correctly sized and located. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install brackets on walls. Reference drawings for mounting heights and also coordinate with 
requirements on authorities having jurisdiction. 

C. Install cabinets plumb and level in wall openings. Reference details on drawings and coordinate 
with requirements of authorities having jurisdiction to confirm mounting heights and cabinet 
locations. 

D. Secure rigidly in place. 

E. Place extinguishers in cabinets and on wall brackets . 

3.03 ADJUSTMENT 

A. 	Adjust cabinet doors to achieve smooth operation. 

3.04 CLEANING 

A. Clean all surfaces. 

B. Upon completion, remove surplus and excess materials, rubbish, tools and equipment. 

3.05 PROTECTION 

A. 	Protect installed products from damage during construction in accordance. 

END OF SECTION 
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SECTION 12 24 00 
WINDOW SHADES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Interior manual roller shades. 

1.02 RELATED REQUIREMENTS 

A. 	Section 06 10 00 - Rough Carpentry: Concealed wood blocking for attachment of headrail 
brackets. 

1.03 PRICE AND PAYMENT PROCEDURES 

A. 	See Section 01 23 00 - Alternates, for product alternatives affecting this section. 

1.04 REFERENCE STANDARDS 

1.05 ADMINISTRATIVE REQUIREMENTS 

A. Sequencing: 
1. Do not fabricate shades until field dimensions for each opening have been taken with field 

conditions in place. 
2. Do not install shades until final surface finishes and painting are complete. 

1.06 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide manufacturer's standard catalog pages and data sheets, including 
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and 
accessories. 

C. Shop Drawings: Include shade schedule indicating size, location and keys to details, head, 
jamb and sill details, mounting dimension requirements for each product and condition, and 
operation direction. 

D. Selection Samples: Include fabric samples in full range of available colors and patterns. 

E. Operation and Maintenance Data: List of all components with part numbers, sources of supply, 
and operation and maintenance instructions; include copy of shop drawings. 

F. Warranty: Submit sample of manufacturer's warranty and documentation of final executed 
warranty completed in Owner's name and registered with manufacturer. 

1.07 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this 
section, with not less than five years of documented experience. 

B. Installer Qualifications: Company specializing in performing work of this type with minimum 5 
years of documented experience with shading systems of similar size and type. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each 
opening. 

B. Handle and store shades in accordance with manufacturer's recommendations. 

1.09 FIELD CONDITIONS 

A. 	Do not install products under environmental conditions outside manufacturer's absolute limits. 

1.10 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide manufacturer's warranty from Date of Substantial Completion, covering the following: 
1. 	Shade Hardware: One year. 
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2. Fabric: One year. 
3. Aluminum and Steel Coatings: One year. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. 	Interior Manually Operated Roller Shades: 
1. Draper, Inc; Clutch Operated FlexShade : www.draperinc.com/ 
2. Hunter Douglas Architectural; RB500 Manual Roller Shades : 

www.hunterdouglasarchitectural.com/ 
3. MechoShade Systems LLC; Mecho/5 System : www.mechoshade.com/ 
4. SWFcontract, a division of Springs Window Fashions, LLC.; [ 	]:  

www.swfcontract.com/ 
5. Legrand Commercial Shading Solutions; Model TS-Manual: www.legrand.us/ 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Source Limitations: Furnish products produced by a single manufacturer and obtained from a 
single supplier. 

2.02 ROLLER SHADES 

A. General: 
1. Provide shade system components that are easy to remove or adjust without removal of 

mounted shade brackets. 
2. Provide shade system that operates smoothly when shades are raised or lowered. 

B. 	Interior Roller Shades - Basis of Design: Draper, Inc; Clutch Operated FlexShade : 
www.draperinc.com/ 
1. 	Description: Single roller, manually operated fabric window shade system complete with 

mounting brackets, roller tubes, hembars, hardware, and other components necessary for 
complete installation. 
a. Drop Position: Regular roll. 
b. Mounting: Window jamb mounted - inside, between jambs . 
c. Fabric: As indicated on drawings. 

2. 	Mounting Hardware: As recommended by manufacturer for mounting indicated and to 
accommodate shade fabric roll-up size and weight. 
a. 	Hardware Type: Universal brackets. 

3. 	Roller Tubes: As required for type of shade operation; designed for removal without 
removing mounting hardware. 
a. Material: Extruded aluminum or steel, with wall thickness and material selected by 

manufacturer. 
b. Size: As recommended by manufacturer; selected for suitability for installation 

conditions, span, and weight of shades. 
c. Roller tubes to be capable of being removed and reinstalled without affecting roller 

shade limit adjustments. 
4. 	Hembars: Designed to maintain bottom of shade straight and flat, selected from 

manufacturer's standard options. 
a. 	Style: Closed pocket; aluminum elliptical slat inside pocket with heat-sealed ends. 

5. 	Manual Operation: 
a. Clutch Operator: Manufacturer's standard material and design, permanently 

lubricated. 
b. Drive Chain: Continuous loop stainless steel beaded ball chain, 95 pounds minimum 

breaking strength. Provide upper and lower limit stops. 
c. Chain Retainer: 

1) 	Manufacturer's standard clip. 
6. Accessories: 
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a. Fascia: Extruded aluminum, size as required to conceal shade mounting, attachable 
to mounting end caps, without exposed fasteners; clear anodized finish. 

b. End Cap Covers: Match fascia or headbox finish. 
c. Fasteners: Noncorrosive, and as recommended by shade manufacturer. 

2.03 ROLLER SHADE FABRICATION 

A. 	Field measure finished openings prior to ordering or fabrication. 

B. 	Dimensional Tolerances: Fabricate shades to fit openings within specified tolerances. 
1. Vertical Dimensions: Fill openings from head to sill with 1/2 inch space between bottom 

bar and window stool. 
2. Horizontal Dimensions - Inside Mounting: Fill openings from jamb to jamb. 

C. 	At openings requiring continuous multiple shade units with separate rollers, locate roller joints 
at window mullion centers; butt rollers end-to-end. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Examine finished openings for deficiencies that may preclude satisfactory installation. 

B. Start of installation shall be considered acceptance of substrates. 

3.02 PREPARATION 

A. Prepare surfaces using methods recommended by manufacturer for achieving best result for 
substrate under the project conditions. 

B. Coordinate with window installation and placement of concealed blocking to support shades. 

3.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions and approved shop drawings, using 
mounting devices as indicated. 

B. Adjust level, projection, and shade centering from mounting bracket. Verify there is no 
telescoping of shade fabric. Ensure smooth shade operation. 

3.04 CLEANING 

A. Clean soiled shades and exposed components as recommended by manufacturer. 

B. Replace shades that cannot be cleaned to "like new" condition. 

3.05 CLOSEOUT ACTIVITIES 

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals. 

B. See Section 01 79 00 - Demonstration and Training, for additional requirements. 

C. Demonstration: Demonstrate operation and maintenance of window shade system to Owner's 
personnel. 

3.06 PROTECTION 

A. Protect installed products from subsequent construction operations. 

B. Touch-up, repair, or replace damaged products before Substantial Completion. 

3.07 MAINTENANCE 

A. 	See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements 
relating to maintenance service. 
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SECTION 21 05 01 
FIRE PROTECTION MATERIALS/METHODS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Piping specialties 

B. Lubrication and packing 

C. Installation requirements common to piping systems and equipment specification sections 

D. Concrete Housekeeping Pads. 

E. Emergency repairs or operation 

F. Provisions for later installations 

G. Final completion 

H. Project Conditions 

I. Quality Assurance 

J. Warranty 

K. Supervision and cooperation 

L. Coordination drawings 

M. Maintenance and operating manuals 

N. Record drawings 

1.02 RELATED REQUIREMENTS 

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1 and 2, General Requirements, are included as a part of this Section 
as though bound herein. 

B. Refer to section 01 6000 - Product Requirements 

C. Refer to Division 26, Electrical Specifications, and to the requirements stated therein applicable 
to the Mechanical Work, where coordination of trades is covered. 

D. The Drawings prepared for this Project are an outline to show where pipes, and apparatus must 
go in order to harmonize with the building and installations of the various trades. Work must be 
installed in accordance with the Drawings insofar as possible. Drawings shall be carefully 
checked during the course of bidding and construction. If discrepancies, errors, or omissions 
are discovered prior to or during the construction phase, notify the Engineer immediately for 
interpretation or correction. Take necessary measurements and be responsible for same, 
including clearances for equipment that is to be furnished. The Architect/Engineer shall 
reserve the right to make minor location changes of piping and equipment where such 
adjustments are deemed desirable from an appearance or operational standpoint. Such 
changes will be anticipated sufficiently in advance to avoid extra work or unduly delay progress 
on the Project. 

E. The general building drawings shall be used to obtain dimensions and exact locations and as a 
check with other Contractors to avoid interferences with their Work. Refer to applicable 
Drawings on branches of the Work where other trades are involved on the Project so that 
added field work and job delays resulting from conflicts between crafts can be avoided. Piping 
that is prefabricated before coordinating with the other trades may have to be redone at no 
additional cost if conflicts are encountered. 

1.03 SUMMARY 

A. 	The Contractor(s) shall provide the labor, materials, equipment, appliances, services and 
transportation, and perform the operations in connection with the construction and installation 
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of the Work. Work shall be as herein specified and as denoted on the accompanying 
Drawings. 

B. The Contractor(s) shall arrange and pay for permits and inspections required in connection with 
the Work. The Contractor shall apply for and pay for meters, regulators, recorders, and gauges 
required. The Contractor must present to the Owner through the Architect/Engineer, properly 
signed certificates of final inspection by the governing authorities when they become due and 
shall not cover up Work until approved by those authorities. 
1. 	The owner will pay for the approval as required by the Ohio Basic Building Code. The 

Sprinkler contractor shall submit hydraulic calculations and drawings to the 
architect/engineer for state approval. Three sets required for state approval. The 
contractor shall secure and pay for all other building permits and governmental fees, 
licenses and inspections. 

C. Materials or labor obviously required to fully complete the Work shall be included, even though 
each item necessarily involved is not specifically mentioned or shown. Such Work and 
materials shall be furnished and shall be of the same grade or quality as the parts actually 
specified and shown. Should there be a conflict between the plans and Specifications, the 
greater quantity and better quality shall be furnished. 

D. Should an overlap of Work between the various trades become evident, the Engineer shall be 
notified. Such an event shall not relieve the Contractor of the responsibility for the Work called 
for under his branch of the Specifications until a written clarification or directive is issued 
concerning the matter. 

E. Related Work Specified Elsewhere 
1. 	Firestopping is Work of this Section though fire barrier sealants (firestopping) for walls and 

floors are specified in Section 07 8400. Contractors are responsible for proper sizing of 
their sleeves and core-drilled holes so that they are at least 1-1/2 inches larger in diameter 
than the penetrating items. Schedule 40 steel sleeves and core-drilled holes made 
excessively large or made and not used, will be firestopped and charged to the Contractor 
who was responsible. 

F. Related Work by Others 
1. 	All electrical wiring, and fire alarm wiring to be done under Division 26, Electrical. 

G. Cutting of water lines, electric conduit, or similar service lines in the course of Work performed 
under this Section shall be immediately repaired as part of the Work of this Section. 

1.04 REFERENCE STANDARDS 

A. 	Standards are described by reference to various associations. These are in addition, but not 
limited to, to those listed in: 
1. AGA American Gas Association 
2. ANSI American National Standards Institute 
3. ASHRAE American Society of Heating, Refrigeration, and 
4. Air Conditioning Engineers 
5. ASME American Society of Mechanical Engineers 
6. AWS American Welding Society 
7. AWWA American Water Works Association 
8. CISPI Cast Iron Soil Pipe Institute 
9. NFPA National Fire Protection Association 
10. OSHA Occupational Safety and Health Act 
11. SMACNA Sheet Metal and Air Conditioning Contractors National Association 
12. UL Underwriters' Laboratories, Inc. 

B. 	Work shall be in complete accordance with codes, rules, and ordinances, regulations of 
authorities, bodies, associations, and governments, having proper or legal jurisdiction. 
Specifically, the following requirements shall be met in their entirety. 
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1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances 
2. NFPA 70 - National Electrical Code; National Fire Protection Association; 1999 appicable 

requirements. 
3. National Board of Fire Underwriters 
4. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 

1993 (and Revision 1,2,3). 
5. Other Codes and Standards as specifically noted in each Section of the Specifications. 
6. Americans with Disabilities Act (ADA) 

C. 	References made to codes and standards, in these Specifications or on the Drawings, shall be 
taken to mean the latest edition, amendment, or revision of such reference in effect as of the 
date indicated on the Bid Documents unless otherwise noted. 

1.05 SUBMITTALS 

A. 	Submit capacity requirements, hydraulic calculations, catalog cuts, and illustrations in 
accordance with requirements of specifications and as required by specific Sections of this 
Specification. 

B. 	Shop Drawings shall be prepared by the Contractor or supplier. 
1. Where limited space is available due to the nature of the Work, the requirements for shop 

and working drawings will apply, and the Contractor is required to prepare complete shop 
drawings showing the exact disposition of apparatus, equipment, piping, ductwork, and 
the like, and its relation to the building so there will be no irregularities or interferences. 
Shop drawings shall be prepared in coordination with other Contractors and other trades. 

2. Electronic drawing files can be obtained from Garmann/Miller & Associates Inc. 

C. 	Warranty: Submit manufacturer warranty and ensure that forms have been completed in 
Owner's name and registered with manufacturer. 

1.06 QUALITY ASSURANCE 

A. Instruments used by the Contractor shall be accurately calibrated and maintained in good 
working condition. 

B. Products and test instruments used shall be subject to approval of Architect/Engineer. 

C. Products and test instruments used shall be provided by each respective Contractor. 

D. Note that systems involved under this Contract heading shall be in accordance with applicable 
requirements listed in NFPA Standards. 

E. Materials used in this Contract shall be those specified herein unless proposals for the use of 
alternate materials have been submitted and accepted in writing, as provided hereinbefore. 
Materials shall be strictly first grade of their kind and shall be new and in first-class condition 

when installed. Damaged materials will be rejected and must be replaced by proper and 
acceptable materials. Materials shall be similar and in accordance with the provisions of this 
Specification. 

F. No materials or equipment may be installed under this contract heading which do not meet the 
approval of the authorities having jurisdiction. Specific materials may have certain restrictions 
or exclusions as to their usage, including where they may not be located. Such regulations 
shall be adhered to where applicable. The requirements and regulations of the local and state 
building codes and regulations currently adopted shall be adhered to. 

G. Piping systems shall be installed by workmen having skills acquired by working at the trade 
which is recognized as necessary for competency. 

H. Pressure piping systems installed shall conform to the requirements of the State piping and 
welding codes where applicable. 
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1.07 PROJECT CONDITIONS 

A. 	Unless otherwise stipulated under a particular heading, the following rules relative to 
responsibilities of the several Contractors and subcontractors will apply. 
1. 	Each Contractor shall install roughing-in work pertaining to his trade for connection of 

Work performed under other Sections of these Specifications. 

B. 	Certain areas will be designated for the storage of materials and equipment and cooperation 
with the Owner in minimizing interference with existing operations will be mandatory. 
1. Where possible, store materials inside and protected from weather. Where necessary to 

store outside, elevate above grade and enclose with durable, waterproof wrapping. 
2. Follow manufacturer's instructions for receiving, inspecting, handling, storage, and 

protection of products prior to final installation 

C. 	Equipment Clearances and Requirements 
1. For many items of equipment described in these Specifications, several manufacturers are 

listed. The manufacturer listed on the drawings is the make on which the layout was 
based and on which clearances, service required electrical, and plumbing characteristics, 
etc., have been checked. Additional manufacturers listed are considered acceptable. 

2. Due to the possibility of restrictions imposed by space limitations, the responsibility for 
resolving conflicts resulting from the use of equipment other than first named shall rest 
with the equipment supplier and the Contractor. Submittals for this equipment will be 
considered as a statement that clearances for access, service, maintenance, etc., have 
been checked and found adequate. 

3. Alternate equipment or the equipment of additional manufacturers named in these 
documents shall meet Base Bid Specifications. In the event such equipment or any 
equipment which the bidder proposes to furnish, deviates from the requirements of 
equipment first named regarding electric service, power wiring, control wiring, plumbing or 
piping, sound attenuation, or vibration damping, it shall be the responsibility of the bidder 
to include in his price a sufficient sum to cover additional costs or charges resulting 
therefrom. 

D. 	In general, the piping shown on the Drawings shall be considered as diagrammatic for 
clearness in indicating the general run and connections required, and may not be shown in its 
true position. The piping and equipment may have to be offset, lowered or raised, as required, 
or as directed at the site in order to accommodate field conditions. 

E. 	The fire protection contractor shall not install any piping, ductwork, equipment supported from 
the structure, conduit, etc. in the mechanical or electrical rooms until all walls and roof structure 
has been painted. 

1.08 SUPERVISION AND COOPERATION 

A. Work done by the Contractor under this Division shall include the services of an experienced 
superintendent, who shall be constantly in charge of the work, together with the qualified 
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start, 
and operate, and test the Work involved, including related equipment and materials furnished 
under other contracts or by the Owner. 

B. A Pre-Installation meeting shall convene one week before starting work of this section. 

1.09 WARRANTY 

A. See Section 01 7000 - Closeout Procedures, for additional warranty requirements. 

B. Correct defective Work within a one year period after Date of Substantial Completion. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

2.02 ESCUTCHEONS AND PLATES 

A. Provide approved plates around each pipe passing through walls, floors, partitions, and ceilings 
when piping is exposed to view and on exterior of building. Plates shall be chrome-plated 
metal and sized to cover exposed ends of pipe insulation and pipe sleeves. 

B. Floor plates shall be split-type, heavy chrome-plated and securely attached to the pipe. 

2.03 PIPE SLEEVES 

A. Steel pipe sleeves shall be fabricated from Schedule 40 galvanized steel pipe. 

B. Sleeves for copper piping shall be of compatible material to prevent interaction of piping 
materials. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Lubrication and Packing 
1. Rotating and reciprocating equipment requiring lubrication shall be lubricated with the 

correct grade, type, and quantity of lubricant before being placed in service. 
2. Each shaft containing a packing gland shall be checked for condition by backing the 

packing gland off and examining for proper grade, amount, and type of packing as 
recommended by the manufacturer. Upgrade to proper standards as required. 

3. Maintain lubrication gaskets and packing during construction and assure that at the time of 
acceptance by the Owner are in first-class operating conditions. 

B. Cutting and Patching 
1. Cutting and drilling of walls, slabs, and structural members, required in conjunction with 

Work under this Section, shall be done under the supervision of the Architect/Engineer. 
Work shall be neatly done, removing no unnecessary material. Holes, openings, etc., 
shall be located where they will not weaken the structure. No beams, joists, etc., shall be 
cut without the written consent of the Architect/Engineer. 

2. Cutting of holes in masonry and concrete shall be performed with a core drill to minimize 
spalling, and limit damage to wall. Locations shall be accurately determined and checked, 
and the appropriate drill bit shall be used to minimize hole size. 

3. Sleeves or thimbles for holes as well as escutcheons and trim plates shall be provided. 
Installation shall permit free movement of pipe. 

4. Patching of work, where necessary, is to be done by a mechanic of the appropriate trade. 
Unless otherwise noted, patching for Work performed under this Section shall be 

immediately repaired as part of the Work of this Section. 

C. 	Pipe Sleeves: Install pipe sleeves where piping passes through walls, floors, ceilings, and 
roofs. 
1. Do not install sleeves through structural members of work, except as detailed on 

Drawings, or as reviewed and approved by Architect/Engineer. 
2. Install sleeves accurately centered on pipe runs. 
3. Size sleeves so that piping and insulation (if any) will have free movement in sleeve, 

including allowance for thermal expansion; but not less than 2 pipe sizes larger than 
piping run. 

4. Where insulation includes vapor barrier jacket, provide sleeve with sufficient clearance for 
installation. 

5. Install length of sleeve equal to thickness of construction penetrated, and finish flush to 
surface; except floor sleeves. 

6. Extend floor sleeves 1/4 inch above level floor finish, and 3/4 inch above floor finish 
sloped to drain unless otherwise noted. 
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7. Provide temporary support of sleeves during placement of concrete and other work 
around sleeves, and provide temporary closure to prevent concrete and other materials 
from entering sleeves. 

8. Where insulated piping passes through fire barriers, stop insulation at barrier for fire 
barrier penetration seal. 

9. Where piping passes through nonfire rated, or nonwaterproof, partitions, floors, and walls, 
apply pipe insulation continuous through pipe sleeves. 

10. Do not install sleeves through suspended ceilings. 
11. Caulk nonfire rated sleeves with sealant. 

D. Protection 
1. 	Provide proper protection to the building during the execution of Work involved under this 

contract heading. 
2. 	This protection shall include covering apparatus, building surfaces, and other materials to 

protect same from dirt; adequate temporary connections to protect apparatus from 
damage and required shielding to protect finished parts of the building. The following shall 
apply where applicable: 
a. Protect finished floors from chips and cutting oil by the use of metal chip receiving 

pans and oilproof floor covers. 
b. Protect equipment and finished surfaces from welding and cutting spatters with 

baffles and spatter blankets. 
c. Protect equipment and finished surfaces from paint droppings, insulation adhesive, 

and sizing droppings, etc., by use of drop cloths. 
3. 	Pumps, motors, fans, and other rotating/reciprocating equipment stored for this Project 

shall be adequately protected with openings, bearings, etc., covered to exclude dust and 
moisture. Stock piled pipe, valves, fittings, ductwork, etc., shall be placed on dunnage 
and protected from weather and from entry of foreign material. 

4. 	During installation and until final connections are made, piping and ductwork shall be 
protected against entry of foreign matter. Equipment connections shall be carefully sealed 
until the actual time of system tie-in. 

E. Accessibility 
1. 	Provide a union or flange in the piping at each screwed or welded valve, device, or item of 

equipment, and elsewhere as required for accessibility of repair. Each union shall be so 
installed as to permit the removal of item without disconnection of any piping except at the 
union. 

3.02 CONCRETE HOUSEKEEPING PADS 

A. 	Contractor shall refer to Specification Secion 03 3000 for requirements of concrete 
housekeeping pads. 

3.03 TESTING AND REPAIR 

A. Upon completion of each respective piping system, but prior to insulating, covering, or 
backfilling, each system shall be thoroughly cleaned and flushed to remove construction dirt 
and foreign matter. 

B. Test Piping as Specified Herein 
1. No piping work shall be concealed or covered until it has been inspected and approved by 

the project inspector, who shall be notified when the Work is ready for inspection. Work 
shall be completely installed and tested as required by this Contract and Ordinances of 
the local Municipality and shall be leaktight to the satisfaction of those making the 
inspection and the Architect/ Engineer. 

2. In general, pressure tests shall be applied to piping. In no case shall piping be subject to 
pressure exceeding its rating. Defective work shall be promptly repaired or replaced and 
test shall be repeated until the particular system and component parts thereof receive 
approval of the Architect/Engineer. 
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3. Provide temporary equipment for testing, including pump, blower, and gauges. Test 
piping system before insulation is installed and remove control devices before testing. 
Test each natural section of each piping system independently, but do not use piping 

system valves or to isolate sections where test pressure exceeds valve pressure rating. 
4. Repair piping system sections which fail required piping test by disassembly and 

reinstallation, using new materials to extent required to overcome leakage. Do not use 
chemicals, stopleak compounds, mastics, or other temporary repair methods. 

5. Drain test water from piping systems after testing and repair work has been completed. 
6. Pressure for Testing of Piping Systems shall be as follows: 

a. Fire Protection Piping System (Interior) 
1) 	Per NFPA #13, state and local codes. 

7. Accurately record and report methods of testing, times, and dates of test, witnesses to the 
test, and the results of the test. Test reports shall be neatly typewritten on standard 8-1/2 
inch by 11 inch sheets and submitted in 5 copies to Architect/Engineer for approval within 
5 days after test has been performed. 

C. Damage resulting from tests shall be repaired or damaged materials replaced, to satisfaction of 
Architect/Engineer, and at no cost to Owner. 

3.04 EMERGENCY REPAIRS OR OPERATION 

A. 	The Owner reserves the right to make emergency repairs and protection of the equipment and 
systems in operation without voiding the Contractor's guarantee bond or relieving the 
Contractor of his responsibility during the bonding period. 

3.05 PROVISIONS FOR LATER INSTALLATIONS 

A. Where work cannot be installed as the structure is being erected, the Contractor for such work 
shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices 
necessary to permit installation of the omitted work during later phases of construction. The 
Contractor shall arrange for layout, chases, holes, and other openings which must be provided 
in masonry, concrete, and other work. 

B. The Contractor shall be responsible for becoming informed of the nature and arrangement of 
the materials and construction to which his work attached or passes through. 

3.06 FINAL COMPLETION 

A. Work shall be cleaned prior to Substantial Completion of the Work. 

B. Retouch or repaint factory painted prime and finish coats where scratched or damaged. 
Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the 

Architect/Engineer has the option to require complete repainting until the desired appearance is 
obtained. 

C. The Contractor shall clean equipment; restore damaged materials, remove grease, oil 
chemical, paint spots, and stains; and leave the Work in condition acceptable to Owner and 
Architect/Engineer. 

D. On completion of his Work, the Contractor shall remove and see that each of his subcontractors 
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his 
operations, and pay cost for such removal and disposition. 

E. Contractor shall explain all components of the fire protection system and demonstrate their 
operation and maintenance to the owner's representative. 
1. 	All demonstrations and training shall be video-taped by the Fire Protection Contractor. 

Two copies shall be turned over to the owner's representative. 

3.07 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS 

A. Comply with Section 01 7800 and the following: 

B. Bind the written operating instructions, shop drawings, equipment catalog cuts, and 
manufacturer's instructions into the binder with each section seperated by tabbed dividers. 
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Material to be assembled as follows: 
1. 	First Page --Title of Job, Owner, Address, Date of submittal, Name of Contractor, and 

Name of Architect/Engineer. Emergency operating instructions and/or list of service 
organizations (including address and telephone numbers) capable of rendering 
emergency service on 24 hour calls. 

2. 	Second page--Index 
3. 	Sections--Each section shall include a subsection with a tab divider. The tab shall list the 

contents of the the divided section. There shall be a subsection that contains the following 
information: 
a. Written list of items requiring service and either state the service needed or refer to 

the manufacturer's data in the binder that described the proper service. 
b. A copy of the approved shop drawing for all systems, equipment, and components 

(clearly marked for item furnished). 
c. A copy of each manufacturer's operating instructions with an index at the beginning of 

the section. 
d. A list of equipment used on the job, Contractor's purchase order numbers, supplier's 

name, and address. 
e. A copy of the drawings and calculations. 

4. 	Maintenance and operating manuals, instructions and calculations shall be also forwarded 
in electronic format via USB flash drive. Folders shall be created for each section and 
subfolder for each fixture and/or equipment required for the project. 

3.08 RECORD DRAWINGS 

A. 	The Contractor shall keep a running record of each change and deviation from the Drawings. 
Record shall be kept clean and undamaged upon a set of Drawings used for no other purpose. 
Upon completion of the Project, the Contractor shall submit to the Architect/Engineer one 

complete set of drawings which have been corrected to show deviations plus "Project Record 
Drawing" and the Contractor's letterhead type information. With the submittal shall be 2 sets of 
prints made from the corrected drawings. 
1. 	CADD drawing option may be used by Contractor. Disks with specific Drawings are 

available from Architect/Engineer at a nominal charge. Contact Architect/Engineer for 
current fee. 

B. Record Drawings shall show: 
1. Size, type, and capacity of materials, devices, or pieces of equipment. 
2. Location of devices or pieces of equipment. 
3. Routing of piping (above and below grade), or other building services. 

C. 	These drawings shall also record the location of concealed piping by indication of measured 
dimensions to each such line from readily identifiable and accessible walls or corners of the 
building. 

D. 	Record drawings must be complete and accurate with regard to concealed piping, like 
equipment, or devices. Unless record drawings are sufficiently accurate to permit immediate 
location and identification of concealed work with a minimum of cutting, record drawings will be 
considered inadequate and the contract work deemed incomplete. 

END OF SECTION 
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SECTION 21 05 03 
WORK IN EXISTING BUILDING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Cutting and patching of existing material 

B. Protection of existing conditions 

C. Demolition work 

D. Existing facility operation 

1.02 RELATED SECTIONS 

A. Section 02 4100 - Demolition 

B. Section 21 0501 - Fire Suppression Materials and Methods 

C. Section 21 1300 - Fire Protection Systems 

1.03 QUALITY ASSURANCE 

A. 	This Contractor shall be responsible for cutting and patching of existing walls, roofs, floors, and 
ceilings required for the installation of new plumbing work. Openings shall be neatly drilled or 
cut. 

B. 	Patching shall be performed by a workman skilled in the trade involved, and patch work shall 
match the existing surface and finished in a manner completely acceptable to the Architect. 

C. 	New Work in finished spaces of existing buildings shall be installed concealed unless directed 
by Architect/Engineer to run exposed. 

D. 	Contractor shall visit the Project and verify existing conditions prior to bidding. 

E. 	Protect existing work, equipment, fixtures, and systems from damage. 

F. 	Contractor shall take necessary steps to protect the building and all interior finishes from 
damage during the installation of his work. 

G. The Contractor(s) shall perform demolition work as shown on the Drawings and as specified 
herein or as may otherwise be required. 
1. Plumbing items to be removed shall be as indicated on drawings. 
2. The Owner may select items of equipment and material he wishes to retain and these 

items shall be moved to the location he designates. Other items shall be removed from 
the premises. Contractor shall verify with owner before any equipment is removed from 
the premises. 

H. 	The continuity of operation of existing facilities during construction of the new Work shall be 
required. The actual length of time for an interruption shall be held to an absolute minimum. At 
least 48 hours in advance of an installation of new services, submit a specific plan to the 
Engineer and the Owner detailing the nature and estimated duration of the interruption and the 
method of procedure. Do not proceed with an interruption of service without the Owner's 
authorization. 

PART 2 PRODUCTS 

2.01 MATERIAL 

A. 	Not Applicable. 

PART 3 EXECUTION 

3.01 CLEANING 

A. 	The contractors shall clean all areas of debris and items to be disposed of in all areas where 
work in performed under each contract. 
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END OF SECTION 
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SECTION 21 05 53 
FIRE SUPPRESSION IDENTIFICATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Riser Tags. 

D. Pipe markers. 

E. Ceiling tacks. 

1.02 RELATED REQUIREMENTS 

A. Section 09 91 23 - Interior Painting: Stencil paint. 

1.03 REFERENCE STANDARDS 

A. 	ASME A13.1 - Scheme for the Identification of Piping Systems 2020. 

1.04 SUBMITTALS 

A. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

B. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location, 
function, and valve manufacturer's name and model number. 

C. Product Data: Provide manufacturers catalog literature for each product required. 

D. Manufacturer's Installation Instructions: Indicate special procedures, and installation 
instructions. 

E. Project Record Documents: Record actual locations of tagged valves. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Brady Corporation: www.bradycorp.com. 

B. Champion America, Inc: www.Champion-America.com. 

C. Seton Identification Products: www.seton.com/aec.  

D. Fire Protection Products, Inc.: www.fppi.com  

E. Substitutions: See Section 01 6000 - Product Requirements . 

2.02 NAMEPLATES 

A. 	Description: Laminated three-layer plastic with engraved letters. 
1. Letter Color: White. 
2. Letter Height: 1/4 inch. 
3. Background Color: Black. 

2.03 TAGS 

A. 	Metal Tags: Brass with Stamped letters; letters to be filled with black ink; tag size minimum 
1-1/2 inch diameter with smooth edges. 

B. 	Chart: Typewritten letter size list in anodized aluminum frame. Five copies (or sets) of valve 
tag charts of valves shall be furnished; said charts shall include the following items: 
1. Valve Identification 
2. Locations 
3. Purpose 

C. 	Mount one set of valve tag charts in an anodized aluminum frame with plastic and secured on a 
wall in the mechanical room or as otherwise directed. Second set of charts to be prepared for 
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"trouble shooting". The third, fourth, and fifth charts shall be bound into the operating and 
maintenance manuals. 

2.04 RISER TAGS 

A. Provide a tag at each Fire Protection Riser. 

B. Plastic Nameplate: Laminated three-layer plastic or aluminum with engraved letters. 

	

1. 	Color: Red with white lettering. 

C. Mounting: Mount on wall directly behind each riser or hang from easy riser check valve with 
chain. 

D. Information on tag: Fire protection zone being served by riser, tested flow rate, tested pressure 
drop at flow rate. 

2.05 PIPE MARKERS 

A. Color: Comply with ASME A13.1. 

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed. 

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings. 

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. 

2.06 CEILING TACKS 

A. Description: Steel with 3/4 inch diameter colored, pressure-sensitive adhesive paper circles. 
Apply circles to ceiling grid below location of system equipment per following code. 

B. Color code as follows: 

	

1. 	Sprinkler Valves: Orange. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09 91 23 for stencil painting. 

3.02 INSTALLATION 

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with 
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 

C. Install plastic pipe markers in accordance with manufacturer's instructions. 

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above 
buried pipe. 

F. Identify valves in main and branch piping with tags. 

G. Mount Riser tags on wall directly behind respective riser or hang from riser with chain. 

H. Install Fire Protection Riser Room Sign on exterior side of mechanical room exterior door. 
Secure with water resistant adhesive glue. 

I. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch 
diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and 
align with axis of piping. Locate identification not to exceed 20 feet on straight runs including 
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risers and drops, adjacent to each valve and Tee, at each side of penetration of structure or 
enclosure, and at each obstruction. 

J. 	Locate ceiling tacks to locate valves above T-bar type panel ceilings. Locate in corner of panel 
closest to equipment. 

END OF SECTION 
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SECTION 21 13 00 
FIRE PROTECTION SYSTEMS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Wet-pipe sprinkler system. 

B. Indicator Valves 

C. System design, installation, and certification. 

D. Fire department connections 

E. Standpipe / Hose Cabinets 

F. Double Check Detector Check Assembly 

G. Reduced Pressure Zone Assembly 

H. Pipe, fittings, valves, and connections for sprinkler, standpipe, and fire hose connections. 

1.02 RELATED REQUIREMENTS 

A. Section 21 0501 - Fire Suppression Materials and Methods 

B. Section 21 0503 - Work in Existing Building 

C. Section 21 05 48 - Vibration and Seismic Control. 

D. Section 21 05 53 - Fire Suppression Identification. 

E. Section 21 30 00 - Fire Pumps. 

1.03 REFERENCE STANDARDS 

A. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention 
Assemblies 2021. 

B. ASSE 1015 - Performance Requirements for Double Check Backflow Prevention Assemblies 
2021. 

C. ASSE 1047 - Performance Requirements for Reduced Pressure Detector Backflow Prevention 
Assemblies 2021. 

D. ASSE 1048 - Performance Requirements for Double Check Detector Backflow Prevention 
Assemblies 2021. 

E. Comply with state and Local Fire Codes 

F. FM (AG) - FM Approval Guide; Factory Mutual Research Corporation ; current edition . 

G. ITS (DIR) - Directory of Listed Products Current Edition. 

H. NFPA 13 - Standard for the Installation of Sprinkler Systems Most Recent Edition Adopted by 
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements. 

I. UL (DIR) - Online Certifications Directory Current Edition. 

J. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc-Coated, 
Welded and Seamless. 

K. ASTM A 795 - Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) 
Welded and Seamless Steel Pipe for Fire Protection use. 

L. UL 312 - Check Valves for Fire Protection Service; Underwriters Laboratories, Inc. 

M. Comply with Factory Mutual Global "Approval Guide". 

N. ASTM A234 - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy 
Steel. 

O. ASTM A536 - Standard Specification for Ductile Iron Castings. 
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1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Product Data: Provide data on sprinklers, valves, and specialties, including manufacturers 
catalog information. Submit performance ratings, rough-in details, weights, support 
requirements, and piping connections. 

C. Shop Drawings: 
1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations 

coordinated with ceiling installation. 
2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, 

components and accessories. Indicate system controls. 
3. The owner will pay for the approval as required by the Ohio Basic Building Code with the 

sprinkler contractor submitting hydraulic calculations and drawings to the 
architect/engineer for state plan approval. The contractor shall secure and pay for all other 
building permits and governmental fees, licenses and inspections. 

4. Grooved joint couplings and fittings shall be shown on drawings and product submittals, 
and be specifically identified with applicable Victaulic style number. 

5. Sprinkler heads shall be referred to on drawings, submittals, and other documentation, by 
the sprinkler identification or Model number as specifically published in the appropriate 
agency listing or approval. Trade names or other abbreviated designations shall not be 
allowed. 

D. 	Project Record Documents: Record actual locations of sprinklers and deviations of piping from 
drawings. Indicate drain and test locations. 

E. 	Manufacturer's Certificate: Certify that system has been tested and meets or exceeds specified 
requirements and code requirements. 

F. 	Operation and Maintenance Data: Include components of system, servicing requirements, 
record drawings, inspection data, replacement part numbers and availability, and location and 
numbers of service depot. 

G. 	Maintenance Materials: Furnish the following for Owner's use in maintenance of project. 
1. See Section 01 60 00 - Product Requirements, for additional provisions. 
2. Extra Sprinklers: Type and size matching those installed, in quantity required by 

referenced NFPA design and installation standard. 
3. Sprinkler Wrenches: For each sprinkler type. 

1.05 QUALITY ASSURANCE 

A. Conform to UL and FM requirements. 

B. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

C. Equipment and Components: Provide products that bear UL and FM label or marking. Provide 
manufacturer's name and pressure rating marked on valve body. 

D. Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for the 
purpose specified and indicated. 

E. Piping shall be installed per NFPA 13, state and local fire codes. 

F. All grooved couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer. 

G. Testing of piping shall be per NFPA 13. 

H. Sprinkler heads shall be UL and FM labeled and shall be located on spacing requirements as 
noted in NFPA 13 according to the hazard designation. Extended coverage sprinkler heads are 
acceptable. 
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I. Stand pipes and hose cabinets shall be provided per NFPA 14, state and local codes. 

J. Backflow preventers shall meet the current requirements of ASSE 1013, ASSE 1015, ASSE 
1047 and/or ASSE 1048. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Store products in shipping containers and maintain in place until installation. 

B. Provide temporary inlet and outlet caps. Maintain caps in place until installation. 

1.07 MAINTENANCE SERVICE 

A. Provide service and maintenance of fire protection system for one year from date of Substantial 
Completion. 

B. Contractor shall explain all components of the fire protection system and demonstrate their 
operation and maintenance to the owner's representative. 
1. 	All demonstrations and training shall be video-taped by the Fire Protection Contractor. 

Two copies shall be turned over to the owner's representative. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Sprinklers, Valves, and Equipment: 
1. Victaulic Corp. 
2. Viking Corp . 
3. Grinnell Corp. 
4. Globe Fire Sprinkler Co. 
5. Reliable Automatic Sprinkler Co., Inc. 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 GENERAL SYSTEM AND PRODUCT REQUIREMENTS 

A. Sprinkler System: Conform to NFPA 13. 

B. Standpipe and Hose Systems: Conform to NFPA 14. 

C. Welding Materials and Procedures: Conform to ASME Code. 

2.03 SPRINKLER SYSTEM 

A. 	Sprinkler System: Provide coverage for building areas noted. 

B. 	Occupancy: Light hazard; comply with NFPA 13 . Provide ordinary hazard in spaces where 
required and/or noted. 

C. 	Water Supply: Determine volume and pressure from water flow test data. 
1. Contractor shall perform their own flow test before submission of submittal drawings. 

Design shall be revised to reflect contractor's flow test. 
2. The contractor shall perform a flow test during construction and a final flow test before 

startup to verify design conditions. 

D. Interface system with building fire and smoke alarm system. 

E. 	Provide fire department connections where indicated. 

F. 	Storage Cabinet for Spare Sprinklers and Tools: Steel, located adjacent to alarm valve. 

2.04 SPRINKLERS 

A. 	Provide automatic sprinklers as listed by UL and F.M. Global 
1. Sprinkler heads shall be fusible solder link or glass bulb type . Body shall be die cast 

brass, with hex-shaped wrench boss cast into body to facilitate installation and reduce the 
risk of damage during installation. 

2. Provide brass upright pendant and side wall sprinklers as required on exposed piping in 
unfinished spaces. 
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3. Provide white exposed pendant sprinkler heads in finished areas such as storage rooms 
and janitors closets. 

4. Provide white semi-recessed pendant heads with matching escutcheon in all finished 
areas except as noted. 

5. Provide concealed ceiling sprinklers with white cover plate in the corridors, restrooms, and 
locker/shower rooms. 

6. Provide semi-recessed pendant heads with matching escutcheon in all Auditorium and 
Stage area of color as selected from Manufacturer's Standard Colors. 

7. Center heads in ceiling tile in corridors. All other heads in lay-in ceiling areas shall be in 
tile not within 4 inches of grid. 

8. Provide bolt or screw fastened, heavy duty wire guards for sprinkler heads in gymnasiums 
and mechanical rooms. Heavy duty wire guards shall be equal to Victaulic Firelock Heavy 
Duty Sprinkler Guards. 

9. Escutcheons and guards shall be listed, supplied and approved for use with the sprinkler 
piping by the sprinkler manufacturer. 

B. 	Suspended Ceiling Type: Semi-recessed pendant type with matching push on escutcheon 
plate. 
1. Response Type: Quick. 
2. Coverage Type: Standard. 
3. Finish: Brass. 
4. Fusible Element: Solder link or glass bulb type temperature rated for specific area hazard. 
5. Connection type: NPT or Grooved 

C. 	Suspended Ceiling Type: Concealed pendant type with matching push on escutcheon plate. 
1. Response Type: Quick 
2. Coverage Type: Standard. 
3. Finish: Enamel, color White except Auditorium which shall be color as selected by 

Architect. 
4. Escutcheon Plate Finish: Enamel, color White except Auditorium which shall be color as 

selected by Architect. 
5. Glass bulb type temperature rated for specific area hazard. 
6. Connection type: NPT or Grooved 

D. 	Exposed Area Type: Pendant type with guard. 
1. Response Type: Quick. 
2. Coverage Type: Standard. 
3. Finish: Brass. 
4. Fusible Element: Solder link or glass bulb type temperature rated for specific area hazard. 
5. Connection type: NPT or Grooved 

E. 	Sidewall Type: Semi-recessed horizontal sidewall type with matching push on escutcheon 
plate. 
1. Response Type: Quick. 
2. Coverage Type: Standard. 
3. Finish: Brass. 
4. Fusible Element: Solder link or glass bulb type temperature rated for specific area hazard. 
5. Connection type: NPT 

F. 	Dry Sprinklers: Concealed pendant type with matching push on escutcheon plate. 
1. Response Type: Quick. 
2. Coverage Type: Standard. 
3. Finish: Brass. 
4. Cover Plate Finish: Brass. 
5. Fusible Element: Solder link or glass bulb type temperature rated for specific area hazard. 
6. Connection type: NPT or Grooved 
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G. 	Guards: Finish to match sprinkler finish. 

2.05 PIPING SPECIALTIES 

A. 	Wet Pipe Sprinkler Alarm Valve: Check type valve with divided seat ring, rubber faced clapper 
to automatically actuate water motor alarm, pressure retard chamber and variable pressure trim 
with the following additional capabilities and features: 
1. Activate electric alarm. 
2. Test and drain valve. 
3. Replaceable internal components without removing valve from installed position. 

B. 	Provide vane type waterflow indicator with tamper switch and electronic retard adjustable up to 
90 seconds. Units shall comply with NFPA #71 and #72. Provide equal to Systems Sensor 
model WFD or Potter Electric VSR-F waterflow indicator. 

C. 	Provide a valve position supervisory switch for monitoring W.I.V. valve. Provide equal to 
System Sensor OSY2 ,Potter Electric PCVS or OSYSU-A2, or Viking VSR-D supervisory 
switch. 

D. 	Provide a test station for testing alarm systems. Provide control valve test and drain assembly. 
Locate test stations in janitors closets, drain to floor service sinks. 

E. 	Provide grooved check valves and butterfly valves with tamper units in locations as required. 
Coordinate locations and connections with electrical contractor. 

F. 	Electric Alarm: Provide 120V, electrically operated, 8" chrome plated gong with pressure alarm 
switch. Gong shall be installed by the electrical contractor. Coordinate the exact location with 
the electrical contractor. 

2.06 ABOVE GROUND PIPING 

A. 	Steel Pipe: ASTM A 795 Schedule 10, ASTM A 53 Schedule 40, or ASTM A 135/795 Schedule 
40 , black . 
1. 	Steel Fittings: ASME B16.9, wrought steel, buttwelded . 
2. 	Cast Iron Fittings: ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded 

fittings . 
3. 	Mechanical Grooved Fittings: Ductile iron, conforming to ASTM A 536; forged steel, 

conforming to ASTM A 234; or factory-fabricated from carbon steel pipe, conforming to 
ASTM A 53; with grooved ends conforming to ANSI/AWWA C606. 

4. 	Mechanical Grooved Couplings: Ductile iron housing clamps to engage and lock, "C" 
shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for 
galvanized pipe. 
a. Rigid Type: Coupling housings cast with offsetting, angle-pattern bolt pads shall be 

used to provide system rigidity and support and hanging in accordance with NFPA 
13. Tongue and recess rigid type couplings shall only be used if the contractor uses a 
torque wrench for installation. Required torque shall be in accordance with the 
manufacturer's latest recommendations. This shall be field verified by the engineer's 
field representative. 
1) 	1-1/4" through 12" rigid coupling shall be "Installation Ready" stab-on type 

coupling, designed for direct "stab" onto grooved end pipe without prior field 
disassembly and no loose parts. 

b. Flexible Type: Use in locations where vibration attenuation and stress relief are 
required. 

c. Flange Adapter: Flat face, for direct connection to ANSI Class 125/150 flanged 
components. 

5. 	Installation-Ready fittings for schedule 40 and schedule 10 grooved end steel piping in fire 
protection application sizes NPS 1 1/4" thru 2 1/2". Fittings shall be equal to Victaulic 
Firelock. 
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6. 	Installation ready fittings for schedule 40 and schedule 10 fittings and couplings may be 
used for 1" NPS carbon steel piping. Fittings shall be equal to Victaulic Firelock IGS. 

B. Flexible Hose Sprinkler Head Connection: Flexible sprinkler connection assemblies shall be 
fully welded, non-mechanical fitting type, with minimum 1 inch internal diameter corrugated type 
304 stainless steel hose, type 304 stainless steel braided outer cover and collar, 1 inch NPT 
male inlet and stainless steel or carbon steel 1 inch x 1/2 inch or 1 inch x 3/4 inch NPT female 
reducer outlet. Seals, when utilized shall be EPDM. Open gate ceiling bracket shall be direct 
attachment type having integrated snap-on clip ends positively attached to the ceiling using 
tamper-resistant screws and a removable attachment hub with a set screw. Ceiling attachment 
shall incorporate a tamper resistant label for visual verification of inappropriate removal or 
relocation. The flexible sprinkler connection assembly shall be UL listed and FM global 
approved for fire protection service, and seismically qualified pursuant to ICCESAC-156. 
Assembly shall be equal to Victaulic AH2 or AH2-CC series. Sprinkler heads shall be equal to 
Victaulic VicFlex with Victaulic Firelock IGS grooved style 108 fitting. 

C. In lieu of dry type rigid sprinkler heads, a flexible hose sprinkler head connection equal to 
Victaulic VicFlex dryer sprinkler model VS1. The sprinkler shall provide a vertical or horizontal 
flexible connection with a bend radius to 2" and allow for up to four bends. Provide bracket 
equal to Victaulic AB6 bracket. 

2.07 PIPE HANGERS AND SUPPORTS 

A. Provide hangers and supports per NFPA 14 requirements. 

B. 	Hangers for Pipe Sizes 1/2 to 1-1/2 inch : Malleable iron , adjustable swivel, split ring. 

C. 	Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis, or malleable iron, 
adjustable swivel, split ring. 

D. 	Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

E. 	Wall Support for Pipe Sizes to 3 inches : Cast iron hook. 

F. 	Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp. 

G. Structural Supports shall be beam clamps, sloped beam clamps, or strap in strut mount 
hangers. 
1. Arrange all mechanical supports to prevent eccentric loading of joists and joist girders. 

Locate supports at joist panel points. 
2. If support must occur between panel joints, then threaded rods shall be dropped from both 

panel points, an adequate angle to both, and then the support attached to the angle is 
required. 

3. Unless specifically indicated or approved by Garmann Miller & Associates Inc. do not 
provide support from roof decks or floor decks. 

H. 	Vertical Support: Steel riser clamp . 

2.08 GLOBE OR ANGLE VALVES 

A. Up to and including 2 inches : 
1. 	Bronze body, bronze trim, rising stem and handwheel, inside screw, renewable rubber 

disc, threaded ends, with backseating capacity repackable under pressure . 

B. Over 2 inches : 
1. 	Iron body, bronze trim, rising stem, handwheel, OS&Y, plug-type disc, flanged ends, 

renewable seat and disc. 

2.09 BALL VALVES 

A. 	Up to and including 2 inches : 
1. 	Bronze two piece body, chrome plated brass, or stainless steel ball, teflon seats and 

stuffing box ring, lever handle and balancing stops , threaded ends with union . 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

21 13 00 - 6 
Fire Protection Systems 

February 2, 2023 



2. 	Brass two piece body, chrome plated brass, or stainless steel ball, Teflon seats, 
weatherproof actuator housing, worm gear operated, threaded or grooved ends. 

B. 	Over 2 inches : 
1. Cast steel body, chrome plated steel ball, teflon seat and stuffing box seals, lever handle 

or gear drive hand wheel for sizes 10 inches and over, flanged. 
2. Ductile iron body, chrome plated carbon steel ball and stem, Teflon seats, lever handle 

and grooved ends. 

2.10 BUTTERFLY VALVES 

A. Bronze Body: 
1. 	Stainless steel disc, resilient replaceable seat, threaded or grooved ends, extended neck, 

handwheel and gear drive and integral indicating device , and built-in tamper proof switch 
rated 10 amp at 115 volt AC . 

B. Cast or Ductile Iron Body 
1. 	Electroless-nickel coated ductile iron disc, stem offset from the disc centerline to provide a 

complete 360 degree circumferential seating, grooved ends, weatherproof actuator 
housing with handwheel and gear drive, and integral indicating device, and built-in tamper 
proof switch rated 10 amp at 125 volt AC. Valve shall be equal to Victaulic Series 705. 

2.11 CHECK VALVES 

A. 	Up to and including 2 inches : 
1. 	Bronze body and swing disc, rubber seat, threaded ends. 

B. 	Over 2 inches : 
1. Iron body, bronze trim, swing check with rubber disc, renewable disc and seat, flanged 

ends with automatic ball check . 
2. Ductile iron body, stainless steel trim, spring-assisted check for vertical or horizontal 

installation, with aluminum bronze or elastomer encapsulated ductile iron disc; grooved 
ends. Valve shall be equal to Victaulic Series 717. 

C. 4 inches and Over: 
1. 	Iron body, bronze disc, stainless steel spring, resilient seal, threaded, wafer, or flanged 

ends. 

2.12 DRAIN VALVES 

A. Compression Stop: 
1. 	Bronze with hose thread nipple and cap. 

B. Ball Valve: 
1. 	Brass with cap and chain, 3/4 inch hose thread. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. Bevel or groove plain end ferrous pipe. 

B. Prepare piping connections to equipment with grooved joint couplings, flanges or unions. 

C. Clean pipe to prevent MIC (Microbially Influenced Corrosion). 

D. Remove scale and foreign material, from inside and outside, before assembly. 

3.02 INSTALLATION 

A. Install sprinkler system and service main piping, hangers, and supports in accordance with 
NFPA 13. 

B. Prepare piping connections to equipment with grooved joint couplings, flanges or unions. 

C. Install standpipe piping, hangers, and supports in accordance with NFPA 14. 

D. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient. 
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E. 	Install piping to conserve building space, to not interfere with use of space and other work. 

F. 	Group piping whenever practical at common elevations. 

G. Sleeve pipes passing through partitions, walls, and floors. 

H. 	Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

I. 	Pipe Hangers and Supports: 
1. Install hangers to provide minimum 1/2 inch space between finished covering and 

adjacent work. 
2. Place hangers within 12 inches of each horizontal elbow. 
3. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe 

movement without disengagement of supported pipe. 
4. Support vertical piping at every other floor. Support riser piping independently of 

connected horizontal piping. 
5. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 
6. All hangers shall be located at steel joists panel points. 

J. 	Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top 
of pipe level. 

K. 	Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one coat of 
zinc rich primer to welding. Refer to Section 09 9000. 

L. 	Do not penetrate building structural members unless indicated. 

M. 	Provide sleeves when penetrating footings, floors, and walls . Seal pipe and sleeve penetrations 
to achieve fire resistance equivalent to fire separation required. 

N. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system. Provide necessary joining fittings. 
Ensure flanges, union, and couplings for servicing are consistently provided. Unions or flanges 
for servicing and disconnect are not required in installations using grooved joint couplings. 

O. 	Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to 
installation. 

P. 	Provide drain valves at main shut-off valves, low points of piping and apparatus. 

Q. Install equipment in accordance with manufacturer's instructions. 

R. 	Provide approved double check valve assembly at sprinkler system water source connection. 

S. 	Locate fire department connection with sufficient clearance from walls, obstructions, or adjacent 
siamese connectors to allow full swing of fire department wrench handle. 

T. 	Locate outside alarm gong on building wall as required by NFPA and local authority having 
jurisdication . Coordinate exact location with electrical contractor. 

U. 	Place pipe runs to minimize obstruction to other work. 

V. 	Place piping in concealed spaces above finished ceilings. 

W. 	Center sprinklers in two directions in ceiling tile and provide piping offsets as required . All other 
sprinkler heads in lay-in ceiling areas shall be in tile to within 4 inches of grid. 

X. 	Do not install sprinklers that have been dropped, damaged, show a visible loss of fluid, or a 
cracked bulb. 

Y. 	The sprinkler bulb protector shall be removable by hand, without tools or devices that may 
damage the bulb. 
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Z. 	Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler 
escutcheons do not receive field paint finish. Remove after painting. Replace painted 
sprinklers. 

AA. Install and connect to fire pump system in accordance with Section 21 30 00. 

BB. Flush entire piping system of foreign matter. 

CC. Install guards on sprinklers in gymnasiums and where indicated on drawings.. 

DD. Hydrostatically test entire system. 

EE. Require test be witnessed by Fire Marshal. 

FF. Grooved Joints: All grooved couplings, fittings, valves and specialties shall be the products of a 
single manufacturer. Grooving tools shall be of the same manufacturer as the grooved 
components. The gasket style and elastomeric material (grade) shall be verified as suitable for 
the intended service as specified. Gaskets shall be molded and produced by the grooved 
coupling manufacturer. Grooved ends shall be clean and free from indentations, projections 
and roll marks in the area from the pipe end to groove. Grooved coupling manufacturer’s 
factory trained field representative shall provide on-site training for contractor’s field personnel 
in the proper use of grooving tools, application of groove, and installation of grooved piping 
products. Factory trained representative shall periodically inspect the product installation. 
Contractor shall remove and replace any improperly installed products. 

GG. Locking Lug (FIT®) Joints: Pipe ends shall be square cut and thoroughly clean on the OD, for 
1” from the pipe end to remove pipe coatings, mill scale, rust and raised weld beads. OD burrs 
and sharp edges shall be removed. Pipe shall be marked 1-1/2” from the end and pipe end 
configuration shall be in conformance with manufacturer specifications. 

HH. Vic-Press® Joints: Pipe shall be square cut, +/- 0.030”, properly deburred and cleaned. Pipe 
ends shall be marked at the required location, using a manufacturer-supplied gauge, to ensure 
full insertion into the coupling or fitting during assembly. Use a manufacturer approved tool with 
the proper sized jaw for pressing. 

3.03 TESTING AND REPAIR 

A. Upon completion of each respective piping/ductwork system, but prior to insulating, covering, or 
backfilling, each system shall be thoroughly cleaned and flushed to remove construction dirt 
and foreign matter. 

B. Test Piping per the NFPA and as Specified Herein 
1. No piping work shall be concealed or covered until it has been inspected and approved by 

the project inspector, who shall be notified when the Work is ready for inspection. Work 
shall be completely installed and tested as required by this Contract and Ordinances of 
the local Municipality and shall be leaktight to the satisfaction of those making the 
inspection and the Architect/ Engineer. 

2. In general, pressure tests shall be applied to piping. In no case shall piping be subject to 
pressure exceeding its rating. Defective work shall be promptly repaired or replaced and 
test shall be repeated until the particular system and component parts thereof receive 
approval of the Architect/Engineer. 

3. Provide temporary equipment for testing, including pump, blower, and gauges. Test piping 
system before insulation is installed and remove control devices before testing. Test each 
natural section of each piping system independently, but do not use piping system valves 
or to isolate sections where test pressure exceeds valve pressure rating. 

4. Repair piping system sections which fail required piping test by disassembly and 
reinstallation, using new materials to extent required to overcome leakage. Do not use 
chemicals, stopleak compounds, mastics, or other temporary repair methods. 

5. Drain test water from piping systems after testing and repair work has been completed. 
6. Pressure for Testing of Piping Systems shall be as follows: 

a. Fire Protection Piping System (Interior) 
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1) 	Per NFPA #13, state and local codes. 
7. 	Accurately record and report methods of testing, times, and dates of test, witnesses to the 

test, and the results of the test. Test reports shall be neatly typewritten on standard 8-1/2 
inch by 11 inch sheets and submitted in 5 copies to Architect/Engineer for approval within 
5 days after test has been performed. 

C. 	Damage resulting from tests shall be repaired or damaged materials replaced, to satisfaction of 
Architect/Engineer, and at no cost to Owner. 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

21 13 00 - 10 
Fire Protection Systems 

February 2, 2023 



SECTION 21 22 00 
CLEAN-AGENT FIRE-EXTINGUISHING SYSTEM 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Total flooding extinguishing system for enclosed spaces. 

B. Fire detection system. 

C. Control and supervision systems. 

D. Extinguishing agent, containers, distribution and discharge system. 

E. System maintenance after closeout. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 21 05 53 - Fire Suppression Identification. 

C. Section 21 13 00 - Fire Protection Systems. 

D. Section 26 05 83 - EQUIPMENT WIRING: Electrical characteristics and wiring connections. 

E. Section 28 46 00 - Fire Detection and Alarm: Building fire alarm system and devices. 

1.03 REFERENCE STANDARDS 

A. ASME B31.1 - Power Piping 2022. 

B. ASME (BPVC-VIII, 1) -Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for 
Construction of Pressure Vessels; The American Society of Mechanical Engineers; 2015. 

C. FM (AG) - FM Approval Guide; Factory Mutual Research Corporation; current edition. 

D. ITS (DIR) - Directory of Listed Products Current Edition. 

E. NEMA ICS 6 - Industrial Control and Systems: Enclosures 1993 (Reaffirmed 2016). 

F. NFPA 72 -National Fire Alarm and Signaling Code Most Recent Edition Cited by Referring 
Code or Reference Standard. 

G. NFPA 2001 -Standard on Clean Agent Fire Extinguishing Systems 2022. 

H. UL (DIR) - Online Certifications Directory Current Edition. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: To bear stamp of approval of Authority Having Jurisdiction. Provide for each 
piece of equipment comprising the system including detectors, release devices, discharge 
nozzles, manual controls, alarm devices, annunciators, extinguishing agent containers, 
manifolds, and control panel. 

C. Shop Drawings: To bear stamp of approval of Authority Having Jurisdiction. Indicate detailed 
layout of system, including piping and location of each component. Include control diagrams, 
wiring diagrams, and written sequence of operation. 

	

1. 	Drawing Scale: 1/8 inch to 1 foot, minimum; use larger scale for details. 

D. Installer's Qualification Statement. 

E. Certificates: Certify that products meet or exceed specified requirements. 

	

1. 	Manufacturer: Certify that system meets or exceeds specified requirements. 

F. Test Reports: Indicate successful completion of tests; include certification of extinguishing 
agent container pressure and extinguishing agent quantity. 

G. Installer's Qualification Statement. 
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H. 	Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer. 

1.05 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide two year system warranty for complete replacement fire extinguishing agent. 

PART 2 PRODUCTS 

2.01 FIRE SUPPRESSION SYSTEM MANUFACTURERS 

A. 	System Components Other Than Pipe, Piping Specialties, Conduit, Wiring, and Wiring Devices: 
1. ANSUL, a Tyco Business; using INERGEN extinguishing agent: www.ansul.com/#sle.  
2. Kidde Fire Systems, a UTC Company; [ 	]:  www.kidde-fenwal.com/#sle.  
3. Fenwal Protection Systems, a UTC Company; Novec1230: www.fenwalfire.com. 
4. Pyro-Chem, a Tyco Fire Business; using FM 200 as extinguishing agent: 

www.pyrochem.com/#sle.  
5. Victaulic - Vortex 500 . 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 APPLICATIONS 

A. 	Computer Room: Location of devices: 
1. 	Smoke Detector: One at ceiling, and two below floor. 

2.03 FIRE SUPPRESSION SYSTEM 

A. 	Fire Suppression System: Complete fire detection and suppression system that totally floods 
protected area with fire extinguishing agent to extinguish fire. 
1. Comply with NFPA 2001 and NFPA 72. 
2. Fire Extinguishing Agent: Any allowed by NFPA 2001. 
3. Locate extinguishing agent supply in each protected area . 
4. Locate manual release stations at each exit from protected area. 
5. Locate abort stations at each exit from protected area. 
6. Provide all manufactured system components from a single source and by a single 

manufacturer. 
7. Provide components listed and labeled by ITS (DIR) or UL (DIR) for the type of system 

required and for use with the other components of the system. 

B. 	Design Criteria: Provide total flooding of fire extinguishing agent at manufacturer's 
recommended concentration by volume, in maximum discharge time of 10 seconds, for period 
of 10 minutes and with 10 percent allowance for room leakage. 
1. Direct discharge parallel to ceiling; use 360 degree pattern nozzles except where 

obstructions would make 360 distribution inefficient. 
2. Provide sufficient amount of fire extinguishing agent. Consider the following when 

computing volume: 
a. Volume of protected area. 
b. Specific volume of fire extinguishing agent. 
c. Additional quantities of fire extinguishing agent required to compensate for openings, 

pipe losses. 
d. Other special conditions affecting extinguishing agent concentration. 

2.04 EXTINGUISHING AGENT CONTAINERS 

A. Containers: 
1. 	Where multiple, replaceable containers are used, provide only containers of the same size 

and holding the same amount of extinguishing agent. 

B. Contents: Fill with required fire extinguishing agent. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

Clean-Agent Fire-Extinguishing 
System 

21 22 00 - 2 
February 2, 2023 



C. Identification: Permanent plate or marking, specifying agent, tare and gross weight, pounds of 
fire extinguishing agent, and pressurization level; installed so plate or marking is visible and 
readable. 

D. Valves: Heavy duty forged brass, with safety pressure relief device, manual control, discharge 
valve, and pressure gauge. 

E. Pressure Gauge: Visual indicator of internal pressure. 

F. Manifold: Provide for systems with more than one container, with rack to secure each and 
check valves between each discharge and manifold. 

G. Wall Bracket: Manufacturer's standard; UL (DIR) listed, welded steel construction, modular 
design with saddle bottom and front bracket. 

2.05 MANUAL STATIONS 

A. 	Manual Release Station: Semi-flush housing fitted with double action control fitted with "push 
in" tab and "pull down" lever that locks in position after releasing spring-loaded contact switch, 
for mounting on electrical outlet box; addressable using manufacturer's standard monitor 
module. 
1. Activate all audible and visual alarms. 
2. Override any abort station or time delay function. 
3. Activate all release and shutdown functions normally triggered by detectors or alarm 

system. 
4. Locate engraved label adjacent to each manual release station indicating area protected 

and that actuation will cause discharge of fire extinguishing agent. 

B. 	Manual System Abort Switch: Stainless steel plate with momentary contact push button, 
countdown timer, magnetic door holders manual release, for mounting on electrical outlet box; 
addressable using manufacturer's standard monitor module. 
1. 	Locate engraved label adjacent to each manual abort station, indicating area protected 

and that actuation will prevent discharge of fire extinguishing agent after automatic system 
is activated. 

2.06 DETECTORS 

A. Ionization Smoke Detectors: UL (DIR) listed, NFPA 72, adjustable sensitivity, operating on 
ionization principle, activated by combustion products, plug-in, twist-lock unit easily removed 
from base. 

B. Heat Detectors: UL (DIR) listed, NFPA 72, micro-processor based, thermistor type, that 
responds to a fixed temperature with minimal thermal lag. 

2.07 DISCHARGE NOZZLES 

A. Nozzles: UL (DIR) listed; orifice size providing required rates of discharge and coverage and to 
distribute extinguishing agent uniformly throughout protected area. 

B. Construction: Two-piece chrome plated brass or aluminum nozzle with textured finish with 
female pipe thread integral on body; one-piece deflector plate. 

C. Identification: Permanently mark nozzles with manufacturer's part number, UL listing and 
equivalent single orifice diameter. 

2.08 CONTROLS AND CONTROL PANEL 

A. Controls: Combination type approved as both alarm and releasing device, with solid state 
internal circuitry enclosed in NEMA ICS 6, Type 1 cabinet. 

B. Provide supervision to NFPA 72, Class A of following circuits for wire break or ground faults: 
1. Zone detection loops. 
2. Suppression system solenoid valves. 
3. Power supply and circuit wiring and fuse. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

Clean-Agent Fire-Extinguishing 
System 

21 22 00 - 3 
February 2, 2023 



4. Battery interconnecting wires and fuse. 
5. Alarm in abort mode. 

C. 	Conceal control switches and indicators, with exception of Power On, Master Trouble, 
Supervisory Trouble, Circuit 1 Alarm, Circuit 2 Alarm and Release Indicators. 

D. Equip panel with following standard features: 
1. Visual and audible annunciation of trouble or alarm signals. 
2. Panel reset switch. 
3. Trouble alarm silence switch with ring back feature. 
4. Battery test meter and switch. 
5. Manual discharge switch. 
6. Deadman abort switch. 
7. Programmable timers for pre-discharge and discharge, 0 to 60 second cycle. 
8. Isolated relay contactors for external alarm or equipment and ventilation shutdown. 
9. Relay contactors for general trouble signal. 
10. Relay contactor activated by detector zone board in alarm or trouble mode. 

E. Annunciation: Provide the following annunciation: 
1. Power On: Green. 
2. System Trouble: Amber. 
3. Battery Trouble: Amber. 
4. Ground Fault: Amber. 
5. Release trouble: Amber. 
6. Agent Release: Red. 
7. Alarm Output Trouble: Amber. 
8. Supervisory Trouble: Amber. 

F. 	Batteries: Provide nickel cadmium batteries and charger for continuous operation of detection, 
alarm, actuation and supervision functions for 24 hours. Provide automatic battery switch-over 
upon failure of primary power supply. 

2.09 MISCELLANEOUS EQUIPMENT 

A. Mounting Height: Mount miscellaneous equipment listed above 80 inches above floor or 72 
inches, whichever is lower. 

B. Alarm Bells: 24 volts, with supervision of circuit wiring, of modular design, red baked enamel 
finish, with minimum sound level of 84 dba at 10 feet, for mounting on 4 inch electrical outlet 
box. 

C. Alarm Horns: 24 volts, with supervision of circuit wiring, with minimum sound level of 90 dba at 
10 feet, for mounting on 4 inch electrical outlet box. 

D. Strobe Beacon: Manufacturer's standard design, 24 volts, with system identification on strobe 
lens. 

2.10 OPERATING SEQUENCE 

A. 	Actuation of one detector in either zone circuit: 
1. Illuminate zone indicator. 
2. Energize alarm bell. 
3. Shut down air-conditioning system and close dampers. 
4. Close doors to area. 
5. Signal building fire alarm system. 

B. 	Actuation of second detector on second zone circuit: 
1. Illuminate zone indicator. 
2. Energize alarm horn. 
3. Shut down power to protected equipment. 
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4. Actuate time delay for up to 30 seconds. 
5. Release extinguishing agent into protected area. 
6. If abort switch is engaged, delay release. 
7. Upon abort switch disengagement release extinguishing agent unless system cleared and 

reset. 

C. 	Discharge of Extinguishing Agent: 
1. Sounds alarm bells and horns. 
2. Operates strobes. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with referenced standards in PART 2 of this section and NFPA 2001. 

B. Route piping in orderly manner, concealed, plumb and parallel to building structure, and 
maintain gradient. Install piping to conserve building space, and not interfere with use of space 
and other work. 

C. Securely support piping in accordance with ASME B31.1 with allowance for fire extinguishing 
agent thrust forces, and thermal expansion and contraction. 

D. Install unions downstream of valves and at equipment or apparatus connections. 

E. Identify in accordance with requirements of referenced standard. 

F. Install wiring in accordance with Section 26 05 83 requirements. 

G. Make final connections between equipment and system wiring under direct supervision of 
factory trained representative of manufacturer. 

H. Install engraved plastic instruction plate, detailing emergency procedures, at control panel and 
at each manual discharge and abort switch location. At control panel identify control logic units, 
contacts, and major circuits with permanent nameplates. 

I. Locate discharge nozzle approximately 6 inches above or below ceiling and 6 inches below 
raised floors. Avoid interference with other piping and equipment. 

J. Locate remote manual releases at one or more doors to protect area where indicated. Locate 
deadman abort switch adjacent. 

3.02 INTERFACE WITH OTHER PRODUCTS 

A. 	Provide signal to building fire alarm system. Refer to Section 28 46 00. 

3.03 FIELD QUALITY CONTROL 

A. Perform field inspection and testing in accordance with Section 01 43 00 - Quality Assurance. 

B. Test distribution piping and valving, prior to nozzle installation, to 50 psi air pressure test. 
Inspect joints using soap water solution or halide torch or lamp. Repair leaks and retest. 
Maintain test pressure for four hours. 

C. Upon completion of installation provide final checkout inspection by factory trained 
representative of manufacturer to ascertain proper system operation. Leave system in a fully 
commissioned and automatic readiness state with circuitry energized and supervised. 

D. Test circuits including automatic discharge, manual discharge, equipment shut-down, alarm 
devices, and storage container pressure. Test supervision of each circuit. 

E. Check each ionization detector with a sensitivity meter, adjust. Record sensitivity, and include 
record in test report. 

F. Submit original copies of tests, indicating that factory trained technical representatives of the 
manufacturer have inspected and tested systems and are satisfied with methods of installation, 
connections and operation. 
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G. 	Pressure test entire enclosure with test fan, pressurizing protected area both under positive and 
negative conditions. Confirm that leakage is within system design allowance. 

3.04 DEMONSTRATION AND INSTRUCTIONS 

A. 	Demonstrate that components, except discharge assemblies, are functioning properly and in 
conjunction with controls system. 

3.05 MAINTENANCE 

A. Provide inspections and maintenance performed by competent personnel in the employ of the 
system installer. 

B. Conduct inspections at 6 months and 12 months from Date of Substantial Completion to verify 
proper operation of system, check agent container weight and pressure, and a thorough check 
of controls, detection and alarm systems. 

C. Remedy of all deficiencies shall be included at no extra cost to Owner except for replacement 
of agent due to discharge under normal use or damage due to abuse. 

D. Submit documents certifying satisfactory system conditions. Include manufacturer's certificate 
of acceptance of inspector's qualifications. 

END OF SECTION 
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SECTION 22 05 01 
PLUMBING MATERIALS & METHODS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Piping specialties 

B. Lubrication and packing 

C. Installation requirements common to piping systems and equipment specification sections 

D. Concrete Housekeeping Pads. 

E. Emergency repairs or operation 

F. Provisions for later installations 

G. Final completion 

H. Project Conditions 

I. Quality Assurance 

J. Warranty 

K. Supervision and cooperation 

L. Maintenance and operating manuals 

M. Record drawings 

1.02 RELATED REQUIREMENTS 

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1 and 2, General Requirements, are included as a part of this Section 
as though bound herein. 

B. Refer to Section 07 8400 - Firestopping. Electrical Contractor shall provide submittals for fire 
stopping based on Section 07 8400. 

C. Refer to Division 26, Electrical Specifications, and to the requirements stated therein applicable 
to the Mechanical Work, where coordination of trades is covered. 

D. The Drawings prepared for this Project are an outline to show where pipes, and apparatus must 
go in order to harmonize with the building and installations of the various trades. Work must be 
installed in accordance with the Drawings insofar as possible. Drawings shall be carefully 
checked during the course of bidding and construction. If discrepancies, errors, or omissions 
are discovered prior to or during the construction phase, notify the Engineer immediately for 
interpretation or correction. Take necessary measurements and be responsible for same, 
including clearances for equipment that is to be furnished. The Architect/Engineer shall reserve 
the right to make minor location changes of piping and equipment where such adjustments are 
deemed desirable from an appearance or operational standpoint. Such changes will be 
anticipated sufficiently in advance to avoid extra work or unduly delay progress on the Project. 

E. The general building drawings shall be used to obtain dimensions and exact locations and as a 
check with other Contractors to avoid interferences with their Work. Refer to applicable 
Drawings on branches of the Work where other trades are involved on the Project so that 
added field work and job delays resulting from conflicts between crafts can be avoided. Piping 
that is prefabricated before coordinating with the other trades may have to be redone at no 
additional cost if conflicts are encountered. 

1.03 SUMMARY 

A. 	The Contractor(s) shall provide the labor, materials, equipment, appliances, services and 
transportation, and perform the operations in connection with the construction and installation 
of the Work. Work shall be as herein specified and as denoted on the accompanying Drawings. 
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B. 	The Contractor(s) shall arrange and pay for permits and inspections required in connection with 
the Work. The Contractor shall apply for and pay for meters, regulators, recorders, and gauges 
required. The Contractor must present to the Owner through the Architect/Engineer, properly 
signed certificates of final inspection by the governing authorities when they become due and 
shall not cover up Work until approved by those authorities. 

C. 	The Contractor(s) shall make arrangements for connection of the permanent utilities (gas); 
include connection costs as part of the Work under this Contract. Verify exact requirements of 
the utility with regard to such service; and include in the Work costs related to same. 

D. 	Materials or labor obviously required to fully complete the Work shall be included, even though 
each item necessarily involved is not specifically mentioned or shown. Such Work and 
materials shall be furnished and shall be of the same grade or quality as the parts actually 
specified and shown. Should there be a conflict between the plans and Specifications, the 
greater quantity and better quality shall be furnished. 

E. 	Should an overlap of Work between the various trades become evident, the Engineer shall be 
notified. Such an event shall not relieve the Contractor of the responsibility for the Work called 
for under his branch of the Specifications until a written clarification or directive is issued 
concerning the matter. 

F. 	Related Work Specified Elsewhere 
1. 	Firestopping is Work of this Section though fire barrier sealants (firestopping) for walls and 

floors are specified in Section 07 8400. Contractors are responsible for proper sizing of 
their sleeves and core-drilled holes so that they are at least 1-1/2 inches larger in diameter 
than the penetrating items. Schedule 40 steel sleeves and core-drilled holes made 
excessively large or made and not used, will be firestopped and charged to the Contractor 
who was responsible. 

G. Related Work by Others 
1. Motors which are shipped loose from the mechanical equipment shall be installed as Work 

under Division 26, Electrical, or other trades as may be required, at the expense of the 
Contractor furnishing the loose motor(s). 

2. Unless otherwise stipulated under a specific Section of this Division, motor disconnects 
and starters shall be provided as Work under Division 26, Electrical. 

3. Electric power wiring shall be included as Work under the electrical wiring section of 
Division 26, Electrical, except as follows: 
a. Control wiring regardless of voltage shall be included as Work under specific 

Sections of Division 22. 
b. Internal package type wiring as specified under specific Sections of Division 22. 

H. 	Cutting of water lines, electric conduit, or similar service lines in the course of Work performed 
under this Section shall be immediately repaired as part of the Work of this Section. 

1.04 REFERENCE STANDARDS 

A. 	Standards are described by reference to various associations. These are in addition, but not 
limited to, to those listed in: 
1. AGA American Gas Association 
2. ANSI American National Standards Institute 
3. ASHRAE American Society of Heating, Refrigeration, and Air Conditioning Engineers 
4. ASME American Society of Mechanical Engineers 
5. ASPE American Society of Plumbing Engineers 
6. AWS American Welding Society 
7. AWWA American Water Works Association 
8. CISPI Cast Iron Soil Pipe Institute 
9. NFPA National Fire Protection Association 
10. OSHA Occupational Safety and Health Act 
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11. SMACNA Sheet Metal and Air Conditioning Contractors National Association 
12. UL Underwriters' Laboratories, Inc. 

B. 	Work shall be in complete accordance with codes, rules, and ordinances, regulations of 
authorities, bodies, associations, and governments, having proper or legal jurisdiction. 
Specifically, the following requirements shall be met in their entirety. 
1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances 
2. Ohio Plumbing Code, 2017 Edition 
3. ASHRAE 90.1-2010; Energy Standard for Buildings Except Low Rise Residential 

Buildings 
4. NFPA 54 - National Fuel Gas Code 
5. NFPA 70 - National Electrical Code; National Fire Protection Association; 2017 applicable 

requirements. 
6. National Board of Fire Underwriters 
7. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association ; 

1993 (and Revision 1,2,3) . 
8. Other Codes and Standards as specifically noted in each Section of the Specifications. 
9. Americans with Disabilities Act (ADA) 

C. 	References made to codes and standards, in these Specifications or on the Drawings, shall be 
taken to mean the latest edition, amendment, or revision of such reference in effect as of the 
date indicated on the Bid Documents unless otherwise noted. 

1.05 SUBMITTALS 

A. Submit capacity requirements, catalog cuts, and illustrations in accordance with requirements 
of specifications and as required by specific Sections of this Specification. 

B. Shop Drawings shall be prepared by the Contractor or supplier. 
1. 	Where limited space is available due to the nature of the Work, the requirements for shop 

and working drawings will apply, and the Contractor is required to prepare complete shop 
drawings showing the exact disposition of apparatus, equipment, piping, ductwork, and 
the like, and its relation to the building so there will be no irregularities or interferences. 
Shop drawings shall be prepared in coordination with other Contractors and other trades. 

C. Warranty: Submit manufacturer warranty and ensure that forms have been completed in 
Owner's name and registered with manufacturer. 

1.06 QUALITY ASSURANCE 

A. Instruments used by the Contractor shall be accurately calibrated and maintained in good 
working condition. 

B. Products and test instruments used shall be subject to approval of Architect/Engineer. 

C. Products and test instruments used shall be provided by each respective Contractor. 

D. Note that systems involved under this Contract heading shall be in accordance with applicable 
requirements listed in NFPA Standard 90A. 

E. Materials used in this Contract shall be those specified herein unless proposals for the use of 
alternate materials have been submitted and accepted in writing, as provided hereinbefore. 
Materials shall be strictly first grade of their kind and shall be new and in first-class condition 
when installed. Damaged materials will be rejected and must be replaced by proper and 
acceptable materials. Materials shall be similar and in accordance with the provisions of this 
Specification. 

F. No materials or equipment may be installed under this contract heading which do not meet the 
approval of the authorities having jurisdiction. Specific materials may have certain restrictions or 
exclusions as to their usage, including where they may not be located. Such regulations shall 
be adhered to where applicable. The requirements and regulations of the local and state 
building codes and regulations currently adopted shall be adhered to. 
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G. Piping systems shall be installed by workmen having skills acquired by working at the trade 
which is recognized as necessary for competency. 

H. Pressure piping systems installed shall conform to the requirements of the State piping and 
welding codes where applicable. 

1.07 PROJECT CONDITIONS 

A. 	Unless otherwise stipulated under a particular heading, the following rules relative to 
responsibilities of the several Contractors and subcontractors will apply. 
1. 	Each Contractor shall install roughing-in work pertaining to his trade for connection of 

Work performed under other Sections of these Specifications. 

B. 	Certain areas will be designated for the storage of materials and equipment and cooperation 
with the Owner in minimizing interference with existing operations will be mandatory. 
1. Where possible, store materials inside and protected from weather. Where necessary to 

store outside, elevate above grade and enclose with durable, waterproof wrapping. 
2. Follow manufacturer's instructions for receiving, inspecting, handling, storage, and 

protection of products prior to final installation 

C. 	Equipment Clearances and Requirements 
1. For many items of equipment described in these Specifications, several manufacturers are 

listed. The manufacturer listed on the drawings is the make on which the layout was 
based and on which clearances, service required electrical, and plumbing characteristics, 
etc., have been checked. Additional manufacturers listed are considered acceptable. 

2. Due to the possibility of restrictions imposed by space limitations, the responsibility for 
resolving conflicts resulting from the use of equipment other than first named shall rest 
with the equipment supplier and the Contractor. Submittals for this equipment will be 
considered as a statement that clearances for access, service, maintenance, etc., have 
been checked and found adequate. 

3. Alternate equipment or the equipment of additional manufacturers named in these 
documents shall meet Base Bid Specifications. In the event such equipment or any 
equipment which the bidder proposes to furnish, deviates from the requirements of 
equipment first named regarding electric service, power wiring, control wiring, plumbing or 
piping, sound attenuation, or vibration damping, it shall be the responsibility of the bidder 
to include in his price a sufficient sum to cover additional costs or charges resulting 
therefrom. 

D. 	In general, the piping shown on the Drawings shall be considered as diagrammatic for 
clearness in indicating the general run and connections required, and may not be shown in its 
true position. The piping and equipment may have to be offset, lowered or raised, as required, 
or as directed at the site in order to accommodate field conditions. 

1.08 SUPERVISION AND COOPERATION 

A. Work done by the Contractor under this Division shall include the services of an experienced 
superintendent, who shall be constantly in charge of the work, together with the qualified 
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start, 
and operate, and test the Work involved, including related equipment and materials furnished 
under other contracts or by the Owner. 

B. A Pre-Installation meeting shall convene one week before starting work of this section. 

1.09 WARRANTY 

A. See Section 01 7000 - Closeout Procedures, for additional warranty requirements. 

B. Correct defective Work within a one year period after Date of Substantial Completion. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Provide motors and starter/disconnect switches having the voltage and electrical characteristics 
of the service available and where denoted on Drawings or as required. 
1. 	All motors shall be high efficiency type. 

2.02 ESCUTCHEONS AND PLATES 

A. Provide approved plates around each pipe passing through walls, floors, partitions, and ceilings 
when piping is exposed to view and on exterior of building. Plates shall be chrome-plated metal 
and sized to cover exposed ends of pipe insulation and pipe sleeves. 

B. Floor plates shall be split-type, heavy chrome-plated and securely attached to the pipe. 

2.03 PIPE SLEEVES 

A. Steel pipe sleeves shall be fabricated from Schedule 40 galvanized steel pipe. 

B. Sleeves for copper piping shall be of compatible material to prevent interaction of piping 
materials. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Lubrication and Packing 
1. Rotating and reciprocating equipment requiring lubrication shall be lubricated with the 

correct grade, type, and quantity of lubricant before being placed in service. 
2. Each shaft containing a packing gland shall be checked for condition by backing the 

packing gland off and examining for proper grade, amount, and type of packing as 
recommended by the manufacturer. Upgrade to proper standards as required. 

3. Maintain lubrication gaskets and packing during construction and assure that at the time of 
acceptance by the Owner are in first-class operating conditions. 

B. 	Motors, Starters, Controls, and Wiring 
1. Alignment of motors, that are factory coupled or mounted and field coupled and mounted, 

shall be performed by the equipment manufacturer and shall be rechecked after 
connections have been made and after 48 hours of operation in designed service. 

2. Starter/disconnects, controls, and wiring shall be coordinated with the appropriate 
Contractors and completed as required by these Documents. 

C. Cutting and Patching 
1. Cutting and drilling of walls, slabs, and structural members, required in conjunction with 

Work under this Section, shall be done under the supervision of the Architect/Engineer. 
Work shall be neatly done, removing no unnecessary material. Holes, openings, etc., shall 
be located where they will not weaken the structure. No beams, joists, etc., shall be cut 
without the written consent of the Architect/Engineer. 

2. Cutting of holes in masonry and concrete shall be performed with a core drill to minimize 
spalling, and limit damage to wall. Locations shall be accurately determined and checked, 
and the appropriate drill bit shall be used to minimize hole size. 

3. Sleeves or thimbles for holes as well as escutcheons and trim plates shall be provided. 
Installation shall permit free movement of pipe. 

4. Patching of work, where necessary, is to be done by a mechanic of the appropriate trade. 
Unless otherwise noted, patching for Work performed under this Section shall be 
immediately repaired as part of the Work of this Section. 

D. 	Pipe Sleeves: Install pipe sleeves where piping passes through walls, floors, ceilings, and 
roofs. 
1. 	Do not install sleeves through structural members of work, except as detailed on 

Drawings, or as reviewed and approved by Architect/Engineer. 
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2. Install sleeves accurately centered on pipe runs. 
3. Size sleeves so that piping and insulation (if any) will have free movement in sleeve, 

including allowance for thermal expansion; but not less than 2 pipe sizes larger than 
piping run. 

4. Where insulation includes vapor barrier jacket, provide sleeve with sufficient clearance for 
installation. 

5. Install length of sleeve equal to thickness of construction penetrated, and finish flush to 
surface; except floor sleeves. 

6. Extend floor sleeves 1/4 inch above level floor finish, and 3/4 inch above floor finish 
sloped to drain unless otherwise noted. 

7. Provide temporary support of sleeves during placement of concrete and other work 
around sleeves, and provide temporary closure to prevent concrete and other materials 
from entering sleeves. 

8. Where insulated piping passes through fire barriers, stop insulation at barrier for fire 
barrier penetration seal. 

9. Where piping passes through non-fire rated, or non-waterproof, partitions, floors, and 
walls, apply pipe insulation continuous through pipe sleeves. 

10. Do not install sleeves through suspended ceilings. 
11. Caulk non-fire rated sleeves with sealant. 

E. Protection 
1. 	Provide proper protection to the building during the execution of Work involved under this 

contract heading. 
2. 	This protection shall include covering apparatus, building surfaces, and other materials to 

protect same from dirt; adequate temporary connections to protect apparatus from 
damage and required shielding to protect finished parts of the building. The following shall 
apply where applicable: 
a. Protect finished floors from chips and cutting oil by the use of metal chip receiving 

pans and oilproof floor covers. 
b. Protect equipment and finished surfaces from welding and cutting spatters with 

baffles and spatter blankets. 
c. Protect equipment and finished surfaces from paint droppings, insulation adhesive, 

and sizing droppings, etc., by use of drop cloths. 
3. 	Pumps, motors, fans, and other rotating/reciprocating equipment stored for this Project 

shall be adequately protected with openings, bearings, etc., covered to exclude dust and 
moisture. Stock piled pipe, valves, fittings, ductwork, etc., shall be placed on dunnage and 
protected from weather and from entry of foreign material. 

4. 	During installation and until final connections are made, piping and ductwork shall be 
protected against entry of foreign matter. Equipment connections shall be carefully sealed 
until the actual time of system tie-in. 

F. Accessibility 
1. 	Provide a union or flange in the piping at each screwed or welded valve, device, or item of 

equipment, and elsewhere as required for accessibility of repair. Each union shall be so 
installed as to permit the removal of item without disconnection of any piping except at the 
union. 

3.02 CONCRETE HOUSEKEEPING PADS 

A. 	Contractor shall refer to Specification Section 03 3000 for requirements of concrete 
housekeeping pads. 

3.03 EMERGENCY REPAIRS OR OPERATION 

A. 	The Owner reserves the right to make emergency repairs and protection of the equipment and 
systems in operation without voiding the Contractor's guarantee bond or relieving the 
Contractor of his responsibility during the bonding period. 
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3.04 PROVISIONS FOR LATER INSTALLATIONS 

A. Where work cannot be installed as the structure is being erected, the Contractor for such work 
shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices 
necessary to permit installation of the omitted work during later phases of construction. The 
Contractor shall arrange for layout, chases, holes, and other openings which must be provided 
in masonry, concrete, and other work. 

B. The Contractor shall be responsible for becoming informed of the nature and arrangement of 
the materials and construction to which his work attached or passes through. 

3.05 FINAL COMPLETION 

A. Work shall be cleaned prior to Substantial Completion of the Work. 

B. Retouch or repaint factory painted prime and finish coats where scratched or damaged. 
Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the 
Architect/Engineer has the option to require complete repainting until the desired appearance is 
obtained. 

C. The Contractor shall clean equipment; restore damaged materials, remove grease, oil 
chemical, paint spots, and stains; and leave the Work in condition acceptable to Owner and 
Architect/Engineer. 

D. On completion of his Work, the Contractor shall remove and see that each of his subcontractors 
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his 
operations, and pay cost for such removal and disposition. 

E. Contractor shall explain all components of the plumbing system and demonstrate their 
operation and maintenance to the owner's representative. 

	

1. 	All demonstrations and training shall be video-taped by the Division 22 Plumbing 
Contractor. Two copies shall be turned over to the owner's representative. 

3.06 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS 

A. Comply with Section 01 7800 and the following: 

B. Bind the written operating instructions, shop drawings, equipment catalog cuts, and 
manufacturer's instructions into the binder with each section separated by tabbed dividers. 
Material to be assembled as follows: 

	

1. 	First Page --Title of Job, Owner, Address, Date of submittal, Name of Contractor, and 
Name of Architect/Engineer. Emergency operating instructions and/or list of service 
organizations (including address and telephone numbers) capable of rendering 
emergency service on 24 hour calls. 

	

2. 	Second page--Index 

	

3. 	Sections--Each section shall include a subsection with a tab divider. The tab shall list the 
contents of the the divided section. There shall be a subsection that contains the following 
information: 
a. Written list of items requiring service and either state the service needed or refer to 

the manufacturer's data in the binder that described the proper service. 
b. A copy of the approved shop drawing for all systems, equipment, and components 

(clearly marked for item furnished). 
c. A copy of each manufacturer's operating instructions with an index at the beginning of 

the section. 
d. A list of equipment used on the job, Contractor's purchase order numbers, supplier's 

name, and address. 

	

4. 	Maintenance and operating manuals and instructions shall be also forwarded in electronic 
format via USB flash drive. Folders shall be created for each section and subfolder for 
each fixture and/or equipment required for the project. 
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3.07 RECORD DRAWINGS 

A. 	The Contractor shall keep a running record of each change and deviation from the Drawings. 
Record shall be kept clean and undamaged upon a set of Drawings used for no other purpose. 
Upon completion of the Project, the Contractor shall submit to the Architect/Engineer one 
complete set of drawings which have been corrected to show deviations plus "Project Record 
Drawing" and the Contractor's letterhead type information. With the submittal shall be 2 sets of 
prints made from the corrected drawings. 
1. 	CADD drawing option may be used by Contractor. Disks with specific Drawings are 

available from Architect/Engineer. 

B. Record Drawings shall show: 
1. Size, type, and capacity of materials, devices, or pieces of equipment. 
2. Location of devices or pieces of equipment. 
3. Routing of piping (above and below grade), or other building services. 

C. 	These drawings shall also record the location of concealed piping by indication of measured 
dimensions to each such line from readily identifiable and accessible walls or corners of the 
building. 

D. 	Record drawings must be complete and accurate with regard to concealed piping, like 
equipment, or devices. Unless record drawings are sufficiently accurate to permit immediate 
location and identification of concealed work with a minimum of cutting, record drawings will be 
considered inadequate and the contract work deemed incomplete. 

END OF SECTION 
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SECTION 22 05 03 
WORK IN EXISTING BUILDING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Cutting and patching of existing material 

B. Protection of existing conditions 

C. Demolition work 

D. Existing facility operation 

1.02 RELATED REQUIREMENTS 

A. Section 01 3329 - Sustainable Design Reporting 

B. Section 02 4100 - Demolition. 

C. Section 22 0501- Plumbing Materials and Methods. 

1.03 QUALITY ASSURANCE 

A. 	This Contractor shall be responsible for cutting and patching of existing walls, roofs, floors, and 
ceilings required for the installation of new plumbing work. Openings shall be neatly drilled or 
cut. 

B. 	Patching shall be performed by a workman skilled in the trade involved, and patch work shall 
match the existing surface and finished in a manner completely acceptable to the Architect. 

C. 	New Work in finished spaces of existing buildings shall be installed concealed unless directed 
by Architect/Engineer to run exposed. 

D. 	Contractor shall visit the Project and verify existing conditions prior to bidding. 

E. 	Protect existing work, equipment, fixtures, and systems from damage. 

F. 	Contractor shall take necessary steps to protect the building and all interior finishes from 
damage during the installation of his work. 

G. The Contractor(s) shall perform demolition work as shown on the Drawings and as specified 
herein or as may otherwise be required. 
1. Plumbing items to be removed shall be as indicated on Drawings. 
2. The Owner may select items of equipment and material he wishes to retain and these 

items shall be moved to the location he designates. Other items shall be removed from 
the premises. Contractor shall verify with owner before any equipment is removed from 
the premises. 

H. 	The continuity of operation of existing facilities during construction of the new Work shall be 
required. The actual length of time for an interruption shall be held to an absolute minimum. At 
least 48 hours in advance of an installation of new services, submit a specific plan to the 
Engineer and the Owner detailing the nature and estimated duration of the interruption and the 
method of procedure. Do not proceed with an interruption of service without the Owner's 
authorization. 

PART 2 PRODUCTS 

2.01 MATERIAL 

A. 	Not Applicable. 

PART 3 EXECUTION 

3.01 CLEANING 

A. 	The contractors shall clean all areas of debris and items to be disposed of in all areas where 
work in performed under each contract. 
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END OF SECTION 
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SECTION 22 05 53 
PLUMBING IDENTIFICATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Pipe markers. 

1.02 RELATED REQUIREMENTS 

A. Section 09 91 23 - Interior Painting: Identification painting. 

B. Section 22 1005 - Plumbing Piping. 

1.03 REFERENCE STANDARDS 

A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020. 

B. ASME A13.1 - Scheme for the Identification of Piping Systems 2020. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

C. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location, 
function, and valve manufacturer's name and model number. 

D. Product Data: Provide manufacturers catalog literature for each product required. 

E. Project Record Documents: Record actual locations of tagged valves. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Seton Identification Products 

B. Brady Corporation 

C. Champion America, Inc 

D. Brimar, Inc. 

E. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 NAMEPLATES 

A. 	Description: Laminated three-layer plastic or aluminum with engraved letters. 
1. Letter Color: White. 
2. Letter Height: 1/4 inch. 
3. Background Color: Black. 

2.03 TAGS 

A. Metal Tags: Brass with Engraved letters; letters to be filled with black ink; tag size minimum 
1-1/2 inch diameter with smooth edges. 

B. Each valve shall have identifying letter(s) designating the system and an identifying sequential 
number designating the unit, such CW-# for cold water lines and HW-# for hot water lines. 
Identifying letters for piping systems shall be as follows: 
1. CW - Domestic Cold Water Supply 
2. HW - Domestic Hot Water Supply 
3. HWR - Domestic Hot Water Return 
4. NP - Non Potable Water 
5. NG - Natural Gas 
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C. 	Chart: Typewritten letter size list in anodized aluminum frame. Five copies (or sets) of valve 
tag charts of valves shall be furnished by each respective Contractor; said charts shall include 
the following items: 
1. Valve Identification 
2. Room Location (Owner Room Number) 
3. Room Location (Drawing Sheet Room Number) 
4. Purpose 

D. 	Mount one set of valve tag charts in an anodized aluminum frame with plastic and secured on a 
wall in the mechanical room or as otherwise directed. Second set of charts to be prepared for 
"trouble shooting". The third, fourth, and fifth charts shall be bound into the operating and 
maintenance manuals. 

2.04 PIPE MARKERS 

A. Comply with ASME A13.1. 

B. Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed. 

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings. 

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. 

E. Color code as follows: 
1. Potable, Cooling, Boiler, Feed, Other Water: Green with white letters. 
2. Fire Quenching Fluids: Red with white letters. 
3. Flammable Fluids (Gases): Yellow with black letters. 
4. Compressed Air: Blue with white letters. 

2.05 CEILING TAGS 

A. Description: 3/4 inch diameter colored, pressure-sensitive adhesive paper circles. Apply 
circles to ceiling grid below location of system equipment per following code. 

B. Description: Steel with 3/4 inch diameter color coded head or 1/2 inch diameter colored, 
pressure-sensitive adhesive paper circles. Apply circles to ceiling grid below location of system 
equipment per following code. 

C. Color code as follows: 
1. 	Plumbing Valves: Green. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. 	Degrease and clean surfaces to receive adhesive for identification materials. 

3.02 INSTALLATION 

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply 
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 

C. Install plastic pipe markers in accordance with manufacturer's instructions. 

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

E. Install plastic tape pipe markers with lettering facing down to allow for identification from ground 
level. 
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F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above 
buried pipe. 

G. Identify water heaters, hot water storage tank, and expansion tank with plastic nameplates or 
aluminum nameplates. Small devices, such as in-line pumps, may be identified with tags. 

H. Identify valves in main and branch piping with tags. 

I. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch 
diameter and smaller. Identify service, flow direction, and pressure (where applicable). Install 
in clear view and align with axis of piping. Locate identification not to exceed 20 feet on straight 
runs including risers and drops, adjacent to each valve and Tee, at each side of penetration of 
structure or enclosure, and at each obstruction. 

J. Provide ceiling tags to locate valves above T-bar type panel ceilings. Locate on ceiling grid 
below location of system equipment. 

END OF SECTION 
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SECTION 22 07 19 
PLUMBING PIPING INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Piping insulation. 

B. Jackets and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 22 10 05 - Plumbing Piping: Placement of hangers and hanger inserts. 

1.03 REFERENCE STANDARDS 

A. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation 
2017. 

B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form 2020a. 

C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2022a. 

D. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation 2022. 

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

F. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006. 

G. UL 723 -Standard for Test for Surface Burning Characteristics of Building Materials Current 
Edition, Including All Revisions. 

H. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential 
Buildings. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations. 

C. Manufacturer's Instructions: Indicate installation procedures that ensure acceptable 
workmanship and installation standards will be achieved. 

1.05 QUALITY ASSURANCE 

A. 	Manufacturer Qualifications: Company specializing in manufacturing the Products specified in 
this section with not less than three years of documented experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site, labeled with manufacturer's identification, product property 
performance, and thickness. 

PART 2 PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. 	Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50, 
maximum, when tested in accordance with ASTM E84, UL 723, or NFPA 255. 

2.02 GLASS FIBER 

A. Manufacturers: 
1. 	Johns Manville Corporation; [ 	]: www.jm.com/#sle.  
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2. Knauf Fiber Glass 
3. Owens Corning Corp 
4. Manson 
5. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Insulation: ASTM C547 ; rigid molded, noncombustible, end grain adhered to jacket. 
1. K Value: ASTM C177, 0.24 at 75 degrees F. 
2. Maximum Service Temperature: 850 degrees F. 
3. Maximum moisture absorption: 5 percent by weight. 

C. 	Vapor Barrier Jacket: White Kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches. 

D. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers. 

E. 	All joints to be sealed with factory-applied, self-seal lap and butt strips. 

2.03 FLEXIBLE ELASTOMERIC FOAM INSULATION 

A. Manufacturers: 
1. Aeroflex USA, Inc; Aerocell 
2. Armacell LLC 
3. K-Flex USA LLC 
4. Nomaco. 
5. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Insulation material shall be an EPDM rubber, flexible, closed-cell elastomeric insulation in 
tubular or sheet form. The product will be tested for and meet or exceed the requirements 
defined in ASTM C 534. 

C. 	EPDM elastomeric insulation material shall be manufactured without the use of CFC's, HFC's 
or HCFC's. 

D. 	EPDM elastomeric insulation shall have a flame-spread index of 25 or less and a smoke- 
developed index of 50 or less when tested in accordance with ASTM E 84, for all products 
through 2” thickness. Product to be suitable for use from -297F to 300F continuous service 
temperature, per ASTM C 411. 

E. 	EPDM elastomeric insulation shall have a maximum thermal conductivity of 0.245 Btu-in./h-ft2 
F at a 75 F mean temperature when tested in accordance with ASTM C 177 or ASTM C 518. 

F. 	EPDM elastomeric insulation shall have a maximum water vapor transmission of 0.03 perm- 
inches when tested in accordance with ASTM E 96, Procedure A, latest revision. 

G. 	Product must exhibit long-term UV resistance, when unfinished in outdoor installations, per 
ASTM G 7 and ASTM G 90. 

H. 	EPDM elastomeric insulation must not contribute to external stress corrosion cracking as when 
tested by ASTM C 692. 

I. 	Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation. 
Accessories and adhesives shall not detract from any of the system ratings as specified above. 

2.04 JACKETS 

A. PVC Plastic. 
1. 	Manufacturers: 

a. Knauf 
b. Owens Corning Corp 
c. Johns Manville International, Inc 
d. Certainteed Corp 
e. Zeston 2000 
f. PROTO PVC Corp. 
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g. VentureClad 
h. Speedline Corp. 
i. Substitutions: See Section 01 60 00 - Product Requirements. 

2. 	Jacket: One piece molded type fitting covers and sheet material, off-white color. 
a. Minimum Service Temperature: 0 degrees F. 
b. Maximum Service Temperature: 150 degrees F. 
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in 

accordance with ASTM E96/E96M. 
d. Thickness: 10 mil. 
e. Connections: Brush on welding adhesive. 

B. 	Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet. 
1. Thickness: 0.016 inch sheet. 
2. Finish: Smooth. 
3. Joining: Longitudinal slip joints and 2 inch laps. 
4. Fittings: 0.016 inch thick die shaped fitting covers with factory attached protective liner. 
5. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that piping has been tested before applying insulation materials. 

B. Verify that surfaces are clean and dry, with foreign material removed. 

3.02 INSTALLATION 

A. 	Install in accordance with manufacturer's instructions. 

B. 	Install in accordance with the Midwest Insulation Contractors Association (MICA), National 
Commercial and Insulation Standard. 

C. 	All insulation shall be applied so that there is no fiberglass exposed to the return air plenum. All 
fiberglass insulation, including all exposed edges, shall be coated, or mylar or other suitable 
material shall be provided between fiberglass and the air stream. 

D. 	Exposed Piping: Locate insulation and cover seams in least visible locations. 

E. 	Insulated pipes conveying fluids below ambient temperature: Insulate entire system including 
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion 
joints. 

F. 	Glass fiber insulated pipes conveying fluids below ambient temperature: 
1. Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing 

longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward 
clinch expanding staples and vapor barrier mastic. 

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe. Finish with glass cloth and vapor barrier adhesive, Hi/Low Temp Inserts, 
and PVC fitting covers. 

G. 	Glass fiber insulated pipes conveying fluids above ambient temperature: 
1. Provide standard jackets, with vapor barrier, factory-applied or field-applied. Secure with 

self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. Secure with 
outward clinch expanding staples. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers. 

H. 	Inserts and Shields: 
1. Application: Piping 1/2 inches diameter or larger. 
2. Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3. Insert Location: Between support shield and piping and under the finish jacket. 
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4. Insert Configuration: Minimum 6 inches long, of same thickness and contour as adjoining 
insulation; may be factory fabricated. 

5. Insert Material: Hydrous calcium silicate insulation or other heavy density insulating 
material suitable for the planned temperature range. 

I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish 
at supports, protrusions, and interruptions. At fire separations, refer to Section 07 84 00. 

J. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 5 feet above 
finished floor): Finish with PVC jacket and fitting covers. 

K. Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints, and valves with 
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced 
vapor barrier cement. Cover with PVC or aluminum jacket with seams located on bottom side 
of horizontal piping. 

3.03 SCHEDULES 

A. Plumbing Systems: 

	

1. 	Domestic Hot Water Supply: 
a. 	Glass Fiber Insulation: 

1) Pipe Size Range: 1 1/4 inch and less: 
(a) Thickness: 1 inch. 

2) Pipe Size Range: 1 1/2 inch and above: 
(a) 1 1/2 inch. 

b. 	Flexible Elastomeric Foam Insulation: 
1) Pipe Size Range: 1 1/4 inch and below: 

(a) Thickness: 1/2 inch. 
2) Pipe Size Range 1 1/2 inch and above: 

(a) Thickness: 1 inch. 

	

2. 	Domestic Hot Water Recirculation: 
a. 	Glass Fiber Insulation: 

1) Pipe Size Range: 1 1/4 inch or below: 
(a) Thickness: 1 inch. 

2) Pipe Size Range: 1 1/2 inch or above: 
(a) Thickness: 1 1/2 inch 

b. 	Flexible Elastomeric Foam Insulation: 
1) Pipe Size Range: 1 1/4 inch and below: 

(a) Thickness: 1/2 inch. 
2) Pipe Size Range: 1 1/2 inch and above: 

(a) Thickness: 1 inch 

	

3. 	Domestic Cold Water: 
a. Glass Fiber Insulation: 

1) 	Pipe Size Range: All sizes. 
(a) Thickness: 1 inch. 

b. Flexible Elastomeric Foam Insulation: 
1) Pipe Size Range: 1 1/4 inch and below: 

(a) Thickness: 1/2 inch. 
2) Pipe Size Range: 1 1/2 inch and above 

(a) Thickness: 1 inch 

	

4. 	Non-Potable Water: 
a. Glass Fiber Insulation: 

1) 	Pipe Size Range: All sizes. 
(a) Thickness: 1 inch. 

b. Flexible Elastomeric Foam Insulation: 
1) 	Pipe Size Range: 1 1/4 inch and below: 
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(a) Thickness: 1/2 inch. 
2) 	Pipe Size Range: 1 1/2 inch and above 

(a) Thickness: 1 inch 

	

5. 	Sanitary Above Grade serving mechanical mezzanine floor drains. 
a. Glass Fiber Insulation: 

1) 	Pipe Size Range: All sizes. 
(a) Thickness: 1/2 inch. 

b. Flexible Elastomeric Foam Insulation: 
1) 	Pipe Size Range: All sizes. 

(a) Thickness: 1/2 inch. 

	

6. 	Roof Drain Bodies: 
a. 	Flexible Elastomeric Foam Insulation: 

1) 	Pipe Size Range: All sizes. 
(a) Thickness: 1 inch. 

	

7. 	Roof Drainage Above Grade: 
a. Glass Fiber Insulation: 

1) 	Pipe Size Range: All sizes. 
(a) Thickness: 1 inch. 

b. Flexible Elastomeric Foam Insulation: 
1) 	Pipe Size Range: All sizes. 

(a) Thickness: 1 inch. 

END OF SECTION 
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SECTION 22 10 05 
PLUMBING PIPING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Pipe, pipe fittings, specialties, and connections for piping systems. 
1. Sanitary sewer. 
2. Domestic water. 
3. Rainwater/Non-Potable 
4. Storm water. 
5. Natural Gas. 
6. Flanges, unions, and couplings. 
7. Pipe hangers and supports. 
8. Valves. 
9. Check. 
10. Relief valves. 
11. Strainers. 

B. Testing and Repair 

C. 	Disinfection of Domestic Water Piping System 

D. Service Connections 

1.02 RELATED REQUIREMENTS 

A. Section 31 2316 - Excavation. 

B. Section 31 2323 - Fill. 

C. Section 31 2316.13 - Trenching. 

D. Section 33 1300 - Disinfecting of Water Utility Distribution. 

E. Section 07 84 00 - Firestopping. 

F. Section 08 31 00 - Access Doors and Panels. 

G. Section 09 91 23 - Interior Painting. 

H. Section 22 05 53 - Plumbing Identification. 

I. Section 22 07 19 - Plumbing Piping Insulation. 

J. Section 31 23 16 - Excavation. 

K. Section 33 01 10.58 - DISINFECTION OF WATER DISTRIBUTION. 

1.03 REFERENCE STANDARDS 

A. ASME B31.2 - Fuel Gas Piping; The American Society of Mechanical Engineers; 1968. 

B. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of 
Heating Boilers 2021. 

C. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for 
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing 
Operators 2021. 

D. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless 2022. 

E. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings 2021. 

F. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022. 
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G. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and 
Copper Alloy Tube 2016. 

H. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper 
Alloy Tube and Fittings 2016. 

I. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings 
2020a. 

J. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 
40, 80, and 120 2021a. 

K. ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl 
Chloride) (PVC) Composite Sewer Piping 2020. 

L. AWWA C651 - Disinfecting Water Mains 2014, with Addendum (2020). 

M. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 
Storm Drain, Waste, and Vent Piping Applications 2021. 

N. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation 2018, with Amendment (2019). 

O. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata. 

P. NSF 372 - Drinking Water System Components - Lead Content 2022. 

Q. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices; 
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2003. 

R. ANSI/ASME Section 9, AWS D10.9 and D1.1 National Certified Pipe Welding Bureau. 

S. ANSI B16.18 - Soldering Procedures. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide 
manufacturers catalog information. Indicate valve data and ratings. 

C. Project Record Documents: Record actual locations of valves and pipe routings above ceiling 
and below floor. 

1.05 QUALITY ASSURANCE 

A. Maintain one copy of drawings on project site to mark pipe routings and valve locations. 

B. Valves: Manufacturer's name and pressure rating marked on valve body. 

C. Welding Materials and Procedures: Comply with ASME BPVC-IX and applicable state labor 
regulations. 

D. Welder Qualifications: Certified in accordance with ASME BPVC-IX. 

E. Identify pipe with marking including size, ASTM material classification, ASTM specification, 
potable water certification, water pressure rating. 

F. All piping shall be American made and shall comply with the Buy American Provision of the 
ARRA. 

1.06 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with State of Ohio plumbing code. 

B. Conform to applicable code for installation of backflow prevention devices. 

C. Provide certificate of compliance from authority having jurisdiction indicating approval of 
installation of backflow prevention devices. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

22 10 05 - 2 
Plumbing Piping 

February 2, 2023 



1.07 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

1.08 FIELD CONDITIONS 

A. 	Do not install underground piping when bedding is wet or frozen. 

PART 2 PRODUCTS 

2.01 SANITARY SEWER AND VENT PIPING 

A. 	Cast Iron Pipe: CISPI 310, hubless. Piping shall be marked with the collective trademark of the 
Cast Iron Soil Pipe Institute (CISPI) and be listed by NSF International. 
1. Fittings: Cast iron Hubless, CISPI 310 
2. Joints: CISPI 310, ASTM D 1247 Standard Duty, neoprene gasket and stainless steel 

clamp and shield assemblies. 

B. 	ABS Pipe: Schedule 40 ABS DWV, ASTM D 2661 or ASTM F 628. 
1. Fittings: ABS. 
2. Joints: Solvent welded with ASTM D2235 cement. 

C. CPVC Pipe: Schedule 40, chemical waste drain, temperature rated to 220 degrees F. ASTM 
D1784, ASTM D2321, ASTM D2846/D2846M, ASTM F441/F441M, and/or ASTM F442/F442M. 
1. Fittings: CPVC; Schedule 40, chemcial waste drain, temperature rated to 220 degrees F. 

ASTM D1784, ASTM D2321, ASTM D2846/D2846M, ASTM F437, ASTM F438, or ASTM 
F439. 

2. Joints: ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement. 

D. 	PVC Pipe: Schedule 40 solid wall, ASTM D1785, ASTM D2665 or ASTM D3034. 
1. Fittings: PVC. 
2. Joints: Solvent welded, with ASTM D2564 solvent cement. 
3. Joints: No Hub, CISPI-310 compression type with ASTM C 564 neoprene gaskets and 

stainless steel clamp and shield assembly. 

E. 	Sanitary and vent piping in return air plenums, chases exposed to plenums and through fire 
walls shall be cast iron no hub and no hub fittings. ABS, CPVC and PVC piping will not be 
allowed in any of the spaces noted. 

F. 	Kitchen sanitary piping marked "GI" and vent piping from equipment using water 140 degrees F 
or above shall be constructed of one one of the following. PVC piping will not be allowed. 
1. Cast Iron no hub and no hub fittings. 
2. Schedule 40 CPVC-Chemical waste. 

G. 	PVC, CPVC and ABS piping shall only be used in under ground applications. 

2.02 DOMESTIC WATER PIPING 

A. 	Copper Tube: ASTM B88 (ASTM B88M), Type L (B). 
1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze. 

All fittings shall be lead free and conform to NSF-61-G. 
2. Joints: ASTM B32, alloy Sn95 solder. 
3. Joints: Grooved Pipe. Fittings to conform to ASTM B75 or ASTM B-152. 
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4. Joints: Copper press fittings. Fittings to conform to ASME B16.18, cast copper alloy or 
ASME B16.22, wrought copper and bronze. All fittings shall be lead free and conform to 
NSF-61-G. 

5. Solders and flux: ASTM B828, ASTM B813, containing 0.2% lead or less. 

B. Grooved Pipe: 

	

1. 	Manufacturers: 
a. Victaulic, Style 607 "Quick Vic" 
b. Tyco/Grinnell; Style 672 
c. Anvil/Gruvlok; Style 6400 
d. Apollo- Shurjoint; Style C305 
e. Substitutions: Not Permitted. 

	

2. 	Couplings 2 inches thru 8 inches shall be installation ready wrought copper fittings 
conforming to ASTM B75/B75M or ASTM B-152, angle-pattern bolt pads to provide 
rigidity, complete with a pressure responsive synthetic rubber Grade "P" Fluoroelastomer 
compound gasket with red and blue color code, rated from 0 degrees F to +180 degrees 
F, with plated nuts and bolts to secure unit together. 

	

3. 	If rigid couplings are provided by Tyco Grinnell or Anvil Gruvlok, bolt pads must have 
equal gaps on each side and a torque wrench must be used to attain the manufacturer's 
documented torque rating, this will be verified by the engineer's field representative. 

	

4. 	Gaskets by Anvil Gruvlok, in copper applications, must be lubricated (inside and out) with 
Gruvlok Xtreme Lubricant. 

	

5. 	Option to fittings used for tees and outlets in grooved piping systems may be mechanical 
tee type consisting of a cast bronze upper housing with female NPT threaded outlet and 
locating collar, ductile iron lower housing coated with copper-colored enamel and synthetic 
rubber gasket. 

	

6. 	All grooved end couplings and fittings shall be tested and certified to conform to ASTM 
F1476-93. Grooves must be rolled and must meet ANSI/AWWA C606. 

	

7. 	The use of mechanical couplings may not be utilized as a means of expansion regardless 
of manufacturer. 

	

8. 	Flaring of tube and fitting ends to IPS dimensions will not be allowed. 

C. Copper Press Fittings: 
1. Material: 

a. 	Press Fittings: Copper press fittings shall conform to the material and sizing 
requirements of ASME B16.18 or ASME B16.22. O-rings for copper press fittings 
shall be EPDM. All fittings shall be lead free and conform to NSF-61-G. 

2. Installation: Copper press fittings shall be made in accordance with the manufacturers 
installation instructions. The tubing shall be fully inserted into the fitting and the tubing 
marked at the shoulder of the fitting. The fittings alignment shall be checked against the 
mark on the tubing to assure the tubing is fully inserted into the fitting. The joints shall be 
pressed using the tool approved by the manufacturer. 

3. A manufacturer approved tool shall be provided to the owner if using press fittings. New 
press tool shall be cordless with two lithium ion batteries, charging station and press jaws 
sizes 1/2", 3/4", 1", 1-1/4", 1-1/2" and 2" in size. 
a. 	Pre-approved tool Manufacturers: 

1) Ridgid 
2) Milwaukee 
3) Dewalt 
4) Nibco 

D. Polypropylene: 

	

1. 	Manufacturers: 
a. Aquatherm 
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b. Nupi Americas - Niron 
c. Substitutions: See Section 01 6000 - Product Requirements 

2. 	Pipe shall be manufactured from a PP-R or PP-RCT resin meeting the short-term 
properties and long-term strength requirements of ASTM F 2389. The pipe shall contain 
no rework or recycled materials except that generated in the manufacturer's own plant 
from resin of the same specification from the same raw material. All pipe shall be made in 
a three layer extrusion process. Domestic hot water shall contain a fiber layer (faser) to 
restrict thermal expansion. All pipe shall comply with the rated pressure requirements of 
ASTM F 2389. All pipe shall be certified by NSF International as complying with NSF 14, 
NSF 61, and ASTM F 2389 or CSA B137.11. 2. Aboveground: Polypropylene (PP-R or 
PP-RCT) piping in SDR 6, 7.4 or 11 based on the required minimum pressure rating and 
use temperature. 

3. 	Fittings: Fittings shall be manufactured from a PP-R or PP-RCT resin meeting the short- 
term properties and long-term strength requirements of ASTM F 2389. The fittings shall 
contain no rework or recycled materials except that generated in the manufacturer's own 
plant from resin of the same specification from the same raw material. All fittings shall be 
certified by NSF International as complying with NSF 14, NSF 61, and ASTM F 2389 or 
CSA B137.11. 

4. 	Valves: Valves shall be manufactured in accordance with the manufacturers specifications 
and shall comply with the performance requirements of ASTM F 2389 or CSA B137.11. 
The valves shall contain no rework or recycled thermoplastic materials except that 
generated in the manufacturer's own plant from resin of the same specification from the 
same raw material. 

5. 	Smoke and Fire Ratings: 
a. 	Where indicated on the drawings that a Plenum-rated Piping System is needed, then 

the pipe shall be pre-insulated or field insulated, and when tested with standard un-
insulated fittings per CAN/ULC-S102.2-03 or ASTM E84, the system consisting of 
wrapped or coated pipe and bare fittings shall have a Flame Spread Classification of 
less than 25 and Smoke Development rating of less than 50. 

6. 	Joints: 
a. Install fittings and joints using socket-fusion, electrofusion, or butt-fusion as 

applicable for the fitting type. All fusion-well joints shall be made in accordance with 
the pipe and fitting manufacturer’s specifications and product standards. 

b. Fusion-weld tooling, welding machines, and electrofusion devices shall be as 
specified by the pipe and fittings manufacturer. 

c. Prior to joining, the pipe and fittings shall be prepared in accordance with F 2389 and 
the manufacturer’s specifications. 

d. Joint preparation, setting and alignment, fusion process, cooling times and working 
pressure shall be in accordance with the pipe and fitting manufacturer’s 
specifications. 

7. 	Pipe Insulation: 
a. 	Where insulation is indicated on the drawings or in these specifications, Aquatherm 

Advanced pipe with thermal (radiant, conductive, and convective) and vapor barrier 
insulation shall be provided. The thick wall, self insulating fittings do not require an 
additional vapor barrier for the piping system to meet this performance level. The 
thermal barrier is UV resistant, CFC-free, non-porous, non-fibrous, and resist mold 
growth. The pipe with the integral thermal barrier with standard unprotected fittings 
shall meet the ASTM E84 and the CAN/ULC S102.2 requirements for a Flame 
Spread Rating of 25 and Smoke Development rating of 50. 

2.03 STORM WATER PIPING 

A. 	Cast Iron Pipe: ASTM A 74 extra heavy weight. Piping shall be marked with the collective 
trademark of the Cast Iron Soil Pipe Institute (CISPI) and be listed by NSF International. 
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1. Fittings: Cast iron. 
2. Joint Seals: ASTM C564 neoprene gaskets, or lead and oakum. 

B. 	PVC Pipe: ASTM D2665 or ASTM D3034. 
1. Fittings: PVC. 
2. Joints: Solvent welded, with ASTM D2564 solvent cement. 

C. Storm piping in return air plenums, chases exposed to plenums and through fire walls shall be 
cast iron. PVC piping will not be allowed in any of the spaces noted. 

2.04 NATURAL GAS PIPING 

A. Polyethylene Pipe: ASTM D 2513, SDR 11. 
1. Fittings: ASTM D 2683 or ASTM D 2513 socket type. 
2. Joints: Fusion welded. 
3. Polyethylene pipe shall only be used for buried piping. Install per gas company 

requirements. Provide a tracer wire. 

B. 	Steel Pipe: ASTM A 53/A 53M Schedule 40 black. Piping smaller than 1/2 inch NPS will not be 
allowed. 
1. Pipe size 2" and above: Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M , 

wrought steel welding type. 
2. Pipe size 1-1/2" and below: Joints: NFPA 54, threaded or welded to ASME B31.1. 

C. 	Provide 1/2 inch elastomeric insulation around all gas piping in walls and through floors. 

D. All gas piping shall be accessible. 

2.05 FLANGES, UNIONS, AND COUPLINGS 

A. 	Unions for Pipe Sizes 3 Inches and Under: 
1. Ferrous pipe: Class 150 malleable iron threaded unions. 
2. Copper tube and pipe: Class 150 bronze unions with soldered joints. 

B. 	Flanges for Pipe Size Over 1 Inch: 
1. Ferrous Pipe: Class 150 malleable iron threaded or forged steel slip-on flanges; 

preformed neoprene gaskets. 
2. Copper Tube and Pipe: Class 150 slip-on bronze flanges; preformed neoprene gaskets. 

C. Grooved and Shouldered Pipe End Couplings: 
1. Housing: Malleable iron clamps to engage and lock, designed to permit some angular 

deflection, contraction, and expansion; steel bolts, nuts, and washers; galvanized for 
galvanized pipe. 

2. Sealing gasket: "C" shape composition sealing gasket. 

D. 	Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, 
water impervious isolation barrier. 

2.06 PIPE HANGERS AND SUPPORTS 

A. Plumbing Piping - Drain, Waste, Storm, and Vent: 
1. Conform to ASME B31.9. 
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches: Malleable iron, adjustable swivel, split 

ring. 
3. Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable swivel, clevis. 
4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 
5. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook. 
6. Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel 

clamp. 
7. Vertical Support: Steel riser clamp. 
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8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support. 

9. Copper Pipe Support: Carbon steel ring, adjustable, copper plated. 

B. 	Plumbing Piping - Water, Gas, Compressed Air: 
1. 	Conform to ASME B31.9. 
2. 	Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches: Malleable iron, adjustable swivel, split 

ring. 
3. 	Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable swivel, clevis. 
4. 	Multiple or Trapeze Hangers: Steel channels with welded supports or spacers and hanger 

rods. 
5. 	Wall Support for Pipe Sizes to 3 Inches: Cast iron hook. 
6. 	Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel 

clamp. 
7. 	Structural Supports shall be beam clamps, sloped beam clamps, or strap in strut mount 

hangers. 
a. Arrange all mechanical supports to prevent eccentric loading of joists and joist 

girders. Locate supports at joist panel points. 
b. If support must occur between panel joints, then threaded rods shall be dropped from 

both panel points, an adequate angle to both, and then the support attached to the 
angle is required. 

c. Unless specifically indicated or approved by Garmann Miller & Associates Inc. do not 
provide support from roof decks or floor decks. 

8. 	Vertical Support: Steel riser clamp. 
9. 	Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support. 
10. Floor Support for Hot Pipe Sizes to 4 Inches: Cast iron adjustable pipe saddle, locknut, 

nipple, floor flange, and concrete pier or steel support. 
11. Copper Pipe Support: Carbon steel ring, adjustable, copper plated. 

C. 	Copper tubing 1/2 inch to 2 inch: When attached directly to copper piping or tubing, hangers 
shall be equipped with permanently attached factory liner of high compression factor, 
chemically treated to resist moisture, abrasion, heat, cold and vermin. Liner shall be felt or 
equally approvable material, or hangers shall be copper plated. Lined or plated hangers not 
required when hanger is oversized to cover an insulated line. 

D. 	Pex Piping 1/2 inch to 3 inch: When suspended piping applications with hangers or unistrut 
shall have pipe supports installed to provide similar pipe mounting spacing to copper piping. 
Pipe supports shall be equal to Uponor model: PEX-a Pipe Support, 9 foot length. 

2.07 GLOBE VALVES 

A. Manufacturers: 
1. Conbraco Industries / Apollo Valves. 
2. Nibco, Inc. 
3. Crane Co. - Valve Division. 
4. Hammond. 
5. Watts. 
6. Milwaukee Valve Company. 
7. Kitz. 
8. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Up To and Including 2 Inches 
1. 	Valves shall be Class 150 and manufactured in accordance with MSS SP 80; body and 

bonnet are to be of bronze ASTM B-62. Stems shall be of dezincification-resistant silicone 
bronze ASTM B-371 or low zinc alloy B-99, non asbestos packing, TFE seat disc and 
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malleable or ductile iron handwheel. Where higher operating pressures approach 150 PSI, 
Class 150 union bonnet valves of like construction will be used. Valve ends may be 
threaded or solder type. 

C. 2-1/2 Inches and Larger 
1. 	Valves to be Class 125 manufactured in accordance to MSS SP 85, flanged, bolted 

bonnet, OS&Y, iron body, bronze trimmed, with body and bonnet conforming to ASTM A-
126 class B cast iron. Packing and gaskets to be non-asbestos. Provide chain wheel 
operators for valves 6 inches and larger mounted over 8 feet above floor. 

2.08 BALL VALVES 

A. Manufacturers: 
1. Apollo Valves; [ 	]: www.apollovalves.com/#sle.  
2. Conbraco Industries / Apollo Valves. 
3. Crane Co. - Valve Division. 
4. Hammond. 
5. Watts. 
6. Milwaukee Valve Company. 
7. Jomar Valve 
8. Kitz. 
9. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Construction, 4 Inches and Smaller: MSS SP-110, Class 150, 400 psi CWP, bronze or ductile 
iron body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing 
box ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with 
union. 

C. 	Valves shall be rated 150 psi CWP and 600 psi non-shock WOG and will have 2 piece cast 
bronze lead free bodies conforming to NSF-61-G and ISO 6509, TFE seats, full port, separate 
packnut with adjustable stem packing, anti-blowout stems and chrome plated bronze ball. Valve 
ends shall have full depth ANSI threads or extended solder connections and be manufactured 
to comply with MSS SP-110. 
1. 	Valves shall have a permanent marking on valve body identifying valve as lead free in 

conformance with NSF-61-G. 

D. 	Valve handles shall be lever type, metal handle with epoxy coated finish. Plastic handles will 
not be approved. 
1. 	Where piping is insulated, ball valves shall be equipped with 2" extended handles of non- 

thermal conductive material. Also provide a protective sleeve that allows operation of the 
valve without breaking the vapor seal or disturbing the insulation. Memory stops, which 
are fully adjustable after insulation is applied, shall be included. 

2.09 PLUG VALVES 

A. Manufacturers: 
1. Conbraco Industries / Apollo Valves. 
2. Crane Co. - Valve Division. 
3. Hammond. 
4. Watts. 
5. Milwaukee Valve Company. 
6. Kitz. 
7. Homestead 
8. Nordstrom 
9. Substitutions: See Section 01 60 00 - Product Requirements. 
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B. 	Construction 2-1/2 Inches and Larger: ANSI B16.1, 175 psi CWP, cast iron body and plug, 
pressure lubricated, teflon or Buna N packing, flanged or grooved ends. Provide lever operator 
with set screw. 

2.10 BUTTERFLY VALVES 

A. Manufacturers: 
1. Apollo Valves; [ 	]: www.apollovalves.com/#sle.  
2. Victaulic 
3. Conbraco Industries / Apollo Valves. 
4. Hammond Valve. 
5. Crane Valve. 
6. Watts. 
7. Milwaukee Valve Company. 
8. Kitz. 
9. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Valves shall be lug of I.P.S. grooved body style manufactured in accordance with MSS SP-67 
rated at least 200 psi non-shock cold water working pressure. Body to have 2 inch extended 
neck for insulating and to be cast iron or ductile iron. Valve to have aluminum bronze alloy disc 
with EPDM rubber seat and seals; or EPDM rubber encapsulated disc with polymer coated 
body. Stem shall be 400 series stainless steel and shall not have exposed stem to disc 
fasteners. Sizes 2 inch - 6 inch shall be lever operated with 10 position throttling plate; sizes 8 
inch and larger shall have gear operators. Lug style and grooved style shall be capable for use 
as isolation valves and recommended by the manufacturer for dead-end service at full pressure 
without the need for downstream flanges. 

2.11 SWING CHECK VALVES 

A. Manufacturers: 
1. Hammond Valve. 
2. Conbraco Industries / Apollo Valves. 
3. Crane Co. - Valve Division. 
4. Watts. 
5. Milwaukee Valve Company. 
6. Kitz. 
7. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Up to 2 Inches: 
1. 	Valves shall be Y-Pattern swing-type manufactured in accordance with MSS SP-80 Class 

150, bronze ASTM B-62 lead free bodies conforming to NSF-61-G with TFE seat disc. 
Where higher operating pressures approach 150 psi, Class 150 valves of like construction 
shall be used. Valve ends may be threaded or solder type. 

C. 	Over 2 Inches: 
1. 	For horizontal lines shall be swing-type manufactured in accordance with MSS SP-71 

Class 125, flanged, ASTM A-126 Class B, cast iron body with bronze trim, non-asbestos 
gasket. For vertical lines or pump discharge, valves shall be wafer or lug style, in line, 
spring actuated lift check manufactured in accordance with MSS SP-126. Body shall be 
cast iron ASTM A-126, Class B with stainless steel spring, bronze disc plates, rubber seat 

2.12 SPRING LOADED CHECK VALVES 

A. Manufacturers: 
1. Hammond Valve. 
2. Conbraco Industries / Apollo Valves. 
3. Crane Valve. 
4. Watts. 
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5. Milwaukee Valve Company. 
6. Kitz. 
7. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Class 125, iron body, bronze lead free trim conforming to NSF-61-G , stainless steel springs, 
bronze disc, Buna N seals, wafer style ends. 

2.13 RELIEF VALVES 

A. Pressure Relief: 
1. 	Manufacturers: 

a. Cla-Val Co 
b. Henry Technologies 
c. Watts Regulator Company 
d. Conbraco Industries / Apollo Valves 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

2. 	{rs#1} certified, bronze body, teflon seat, steel stem and springs, automatic, direct 
pressure actuated. 

B. 	Temperature and Pressure Relief: 
1. 	Manufacturers: 

a. Cla-Val Co 
b. Henry Technologies 
c. Watts Regulator Company 
d. Conbraco Industries / Apollo Valves 
e. Substitutions: See Section 01 60 00 - Product Requirements. 

2. 	AGA Z21.22 certified, bronze lead free body conforming to NSF-61-G, teflon seat, 
stainless steel stem and springs, automatic, direct pressure actuated, temperature relief 
maximum 210 degrees F, capacity ASME (BPV IV) certified and labelled. 

2.14 GAS PRESSURE REGULATOR 

A. Manufacturers: 
1. Sensus 
2. Fisher 
3. Equimeter (Invensys). 
4. Rockwell. 
5. Maxitrol. 
6. Substitutions: See Section 01600 - Product Requirements. 

B. 	All gas pressure regulators shall be installed to meet or exceed the requirements of NFPA 54. 

C. 	Gas regulators shall be die cast steel diaphragm, stainless steel interchangeable orifices, cast 
iron body, Buna-N with nylon fabric insert diaphragm. 

D. 	Main control gas pressure regulators shall provide gas at maximum and minimum capacities 
indicated to reduce gas line pressure from 2 psi to 7 inch W.C. Refer to Drawings for additional 
requirements. 

E. 	Monitoring gas pressure regulator to be same model and construction as Main control gas 
regulator. 

F. 	All gas pressure regulators shall be valved to allow for service. 

G. See drawings for Building Gas Regulator installation detail. 

2.15 AUTOMATIC GAS SHUT-OFF VALVE - SCIENCE 

A. Manufacturers: 
1. ASCO 
2. Fossil. 
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3. Karl Dungs, Inc. 
4. Magnatrol Valve Corp. 
5. Substitutions: See Section 01600 - Product Requirements. 

B. Free handle manual reset shut-off valve. The free handle shall not open the valve until the 
solenoid is energized, allowing the lever to engage. 

C. Valve shall be same size as supply line to valve. 

D. The valve shall operate on 120 volts. 

2.16 STRAINERS 

A. Manufacturers: 
1. Mueller. 
2. Armstrong International, Inc. 
3. Nibco, Inc 
4. Sarco. 
5. Hoffman. 
6. Metalflex. 
7. Conbraco Industries / Apollo Valves 
8. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Size 2 inch and Under: 
1. Threaded bronze body, lead free conforming to NSF-61-G, for 200 psi CWP, Y pattern 

with 1/32 inch stainless steel perforated screen. 
2. Class 125, threaded bronze lead free bodyor iron body 400 psi CWP, Y pattern with 1/32 

inch stainless steel perforated screen. 

C. Size 1-1/2 inch to 4 inch: 
1. 	Class 125, flanged iron body, Y pattern with 1/16 inch stainless steel perforated screen. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that excavations are to required grade, dry, and not over-excavated. 

3.02 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

3.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Sanitary, storm, and vent piping in return air plenums, chases exposed to plenums and through 
fire walls shall be cast iron. PVC piping will not be allowed in any of the plenum spaces noted. 

C. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

D. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to 
walls. 

E. Install piping to maintain headroom, conserve space, and not interfere with use of space. 
Coordinate all installation with all other trades. 

F. Group piping whenever practical at common elevations. 

G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 
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H. 	Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings. 

I. 	Provide access where valves are not exposed. Coordinate size and location of access doors 
with Section 08 3100. 

J. 	Establish elevations of buried piping outside the building to ensure not less than 4 ft of cover for 
domestic water piping. 

K. 	Install vent piping penetrating roofed areas to maintain integrity of roof assemblyand insulate 
roof penetration with spray foam. Vent piping termination through the roof to be cast iron no-
hub. Paint vent through roof to color as selected by Architect/Engineer. 

L. 	Where pipe support members are welded to structural building framing, scrape, brush clean, 
and apply one coat of zinc rich primer to welding. 

M. 	Provide support for utility meters in accordance with requirements of utility companies. 

N. Excavate in accordance with Section 31 23 16. 

O. 	Install valves with stems upright or horizontal, not inverted. All valve handles shall be easily 
accessible. 

P. 	Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood 
or turn down elbow with insect screen. 

Q. 	Install water piping to ASME B31.9. 

R. 	Test all gas piping per NFPA 54. 

S. 	All exposed gas piping located below the ceiling in kitchen and in other exposed areas shall be 
painted yellow or painted grey when exposed on the exterior of the building and properly 
identified. Minimum of three coats of paint is required. Refer to section 22 0553 for proper 
identification. 

T. 	Unions and valves are not permitted in the gas piping in a return air plenum. 

U. 	Provide 1/2" elastomeric insulation around all piping in walls and through floors. 

V. 	Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using specified 
solder, and flux meeting ASTM B813; in potable water systems use flux also complying with 
NSF 61 and NSF 372. 

W. PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855. 

X. 	Sleeve pipes passing through partitions, walls and floors. 

Y. Inserts: 
1. Provide inserts for placement in concrete formwork. 
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches. 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab. 

Z. 	Pipe Hangers and Supports: 
1. Install in accordance with ASME B31.9. 
2. Bent hanger rods will not be allowed. Provide swivel type clamps to avoid bent hanger 

rods. 
3. Support horizontal piping as scheduled. No pipe or duct shall be hung from another pipe, 

pipes or electrical conduit. 
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4. Install hangers to provide minimum 1/2 inch space between finished covering and 
adjacent work. 

5. Place hangers within 12 inches of each horizontal elbow. 
6. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe 

movement without disengagement of supported pipe. 
7. Support vertical piping at every other floor. Support riser piping independently of 

connected horizontal piping. 
8. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 
9. Provide copper plated hangers and supports for copper piping. 
10. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl 

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed. 
11. Support cast iron drainage piping at every joint. 

3.04 APPLICATION 

A. Use grooved mechanical couplings and fasteners only in accessible locations. 

B. Install press fittings using only the manufacturers approved press fitting equipment. 

C. Install unions downstream of valves and at equipment or apparatus connections. 

D. Install brass male adapters each side of valves in copper piped system. Solder adapters to 
pipe. 

E. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers. Gate 
valves will not be allowed on this project. 

F. Install globe valves for throttling, bypass, or manual flow control services. 

G. Provide check valves on cold water inlet to water heater, on hot water return connection to cold 
water line and as shown on drawings. 

H. Provide plug valves in natural gas systems for shut-off service. Gas valves 2" and smaller may 
be 1/4 turn ball valves. 

3.05 TOLERANCES 

A. 	Drainage Piping: Establish invert elevations within 1/2 inch vertically of location indicated and 
slope to drain at minimum of 1/8 inch per foot slope. 

3.06 TESTING AND REPAIR 

A. Upon completion of each respective piping/ductwork system, but prior to insulating, covering, or 
backfilling, each system shall be thoroughly cleaned and flushed to remove construction dirt 
and foreign matter. 

B. Test Piping as Specified Herein 
1. No piping work shall be concealed or covered until it has been inspected and approved by 

the project inspector, who shall be notified when the Work is ready for inspection. Work 
shall be completely installed and tested as required by this Contract and Ordinances of 
the local Municipality and shall be leaktight to the satisfaction of those making the 
inspection and the Architect/ Engineer. 

2. In general, pressure tests shall be applied to piping. In no case shall piping be subject to 
pressure exceeding its rating. Defective work shall be promptly repaired or replaced and 
test shall be repeated until the particular system and component parts thereof receive 
approval of the Architect/Engineer. 

3. Provide temporary equipment for testing, including pump, blower, and gauges. Test piping 
system before insulation is installed and remove control devices before testing. Test each 
natural section of each piping system independently, but do not use piping system valves 
or to isolate sections where test pressure exceeds valve pressure rating. 
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4. 	Repair piping system sections which fail required piping test by disassembly and 
reinstallation, using new materials to extent required to overcome leakage. Do not use 
chemicals, stopleak compounds, mastics, or other temporary repair methods. 

5. 	Drain test water from piping systems after testing and repair work has been completed. 
6. 	Pressure for Testing of Piping Systems shall be as follows: 

a. 	Domestic Cold Water, Hot Water, and Non-Potable Water Piping 
1) Piping shall be tested and results approved by Architect/Engineer prior to 

application of insulation. 
2) Piping system shall be capped and subjected to a static water pressure of 50 

psig above operating pressure and a minimum of 125 psig, and pressure 
maintained for 4 hours with no leaks or loss in pressure. 

3) Test source shall be isolated before conducting pressure tests. 
b. 	Sewer, Soil, and Waste Piping 

1) Soil and waste piping shall be plugged and subjected to not less than a 10 foot 
head of water. Water column shall be maintained for 2 hours with no leaks. 

2) Where subject to freezing, use air or smoke test for not less than 30 minutes 
and as required by code. 

c. Natural Gas Piping 
1) 	Per NFPA #54, state and local utility codes. 

7. 	Accurately record and report methods of testing, times, and dates of test, witnesses to the 
test, and the results of the test. Test reports shall be neatly typewritten on standard 8-1/2 
inch by 11 inch sheets and submitted in 5 copies to Architect/Engineer for approval within 
5 days after test has been performed. 

C. 	Damage resulting from tests shall be repaired or damaged materials replaced, to satisfaction of 
Architect/Engineer, and at no cost to Owner. 

3.07 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

A. Disinfect water distribution system in accordance with Section 33 01 10.58. 

B. Prior to starting work, verify system is complete, flushed and clean. 

C. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda 
or soda ash) or acid (hydrochloric). 

D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to 
obtain 50 to 80 mg/L residual. 

E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 
percent of outlets. 

F. Maintain disinfectant in system for 24 hours. 

G. If final disinfectant residual tests less than 25 mg/L, repeat treatment. 

H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 

I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water 
entry, and analyze in accordance with AWWA C651. 

3.08 SERVICE CONNECTIONS 

A. Provide new sanitary sewer services. Before commencing work check invert elevations 
required for sewer connections, confirm inverts and ensure that these can be properly 
connected with slope for drainage and cover to avoid freezing. 

B. Provide new water service complete with approved strainer, reduced pressure backflow 
preventer and shutoff valves. 

C. Provide new gas service as noted on construction documents. Coordinate requirements with 
Dominion East Ohio Gas Company. 
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3.09 SCHEDULES 

A. 	Pipe Hanger Spacing: 
1. 	Metal Piping: 

a. 	Pipe Size: 1/2 inches to 1-1/4 inches: 
1) Maximum Hanger Spacing: 6.5 ft. 
2) Hanger Rod Diameter: 3/8 inches. 

b. 	Pipe Size: 1-1/2 inches to 2 inches: 
1) Maximum Hanger Spacing: 10 ft. 
2) Hanger Rod Diameter: 3/8 inch. 

c. 	Pipe Size: 2-1/2 inches to 3 inches: 
1) Maximum Hanger Spacing: 10 ft. 
2) Hanger Rod Diameter: 1/2 inch. 

d. 	Pipe Size: 4 inches to 6 inches: 
1) Maximum Hanger Spacing: 10 ft. 
2) Hanger Rod Diameter: 5/8 inch. 

2. 	Copper Piping 
a. 	Pipe size: Up to 1 inch 

1) Maximum hanger spacing: 5 ft. 
2) Hanger rod diameter: 3/8 inch 

b. 	Pipe size: 1-1/4 inch to 2 inch 
1) Maximum hanger spacing: 8 ft. 
2) Hanger rod diameter: 3/8 inch 

c. 	Pipe size: 2-1/2 inch 
1) Maximum hanger spacing: 9 ft. 
2) Hanger rod diameter: 1/2 inch 

d. 	Pipe size: 3 inch to 4 inch 
1) Maximum hanger spacing: 10 ft. 
2) Hanger rod diameter: 1/2 inch 

3. 	Plastic Piping: 
a. All Sizes: 

1) Maximum Hanger Spacing: 6 ft. 
2) Hanger Rod Diameter: 3/8 inch. 

END OF SECTION 
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SECTION 22 10 06 
PLUMBING PIPING SPECIALTIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Drains. 

B. Floor drains. 

C. Roof drains. 

D. Cleanouts. 

E. Water hammer arrestors / Shock Absorbers. 

F. Mixing valves. 

G. Trap Primers. 

H. Trap Seal Protection Devices 

1.02 RELATED REQUIREMENTS 

A. Section 22 10 05 - Plumbing Piping. 

B. Section 22 40 00 - Plumbing Fixtures. 

1.03 REFERENCE STANDARDS 

A. ASME A112.6.3 - Floor and Trench Drains 2019. 

B. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers 2017. 

C. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention 
Assemblies 2021. 

D. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze 
Resistance 2011 (Reaffirmed 2016). 

E. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices 2020. 

F. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata. 

G. NSF 372 - Drinking Water System Components - Lead Content 2022. 

H. PDI-WH 201 -Water Hammer Arresters 2017. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide component sizes, rough-in requirements, service sizes, and finishes. 

C. Shop Drawings: Indicate dimensions, weights, and placement of openings and holes. 

D. Certificates: Certify that grease interceptors meet or exceed specified requirements. 

E. Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views. 

1.05 QUALITY ASSURANCE 

A. 	Manufacturer Qualifications: Company specializing in manufacturing the Products specified in 
this section with not less than three years documented experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. 	Accept specialties on site in original factory packaging. Inspect for damage. 

1.07 EXTRA MATERIALS 

A. 	Supply for Owner's use in maintenance of project: 
1. 	Two loose keys for each outside wall hydrants and indoor hose bibbs. 
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PART 2 PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. 	Specialties in Potable Water Supply Systems: Provide products that comply with NSF 61 and 
NSF 372 for maximum lead content. 

2.02 DRAINS 

A. Manufacturers: 
1. Zurn Industries, Inc . 
2. Wade. 
3. Josam Company . 
4. Jay R. Smith Manufacturing Company . 
5. Watts Regulator Company . 
6. MIFAB 
7. Sioux Chief 
8. ABT, Inc 
9. Hubell, Inc. 
10. Froet Industries 
11. Eric'sons Dura Trech 
12. ACO, Inc 
13. Substitutions: See Section 01 60 00 - Product Requirements . 

B. 	Roof Drains (RD): 
1. Body: Lacquered cast iron with sump. 
2. Strainer: Removable polyethylene dome with vandal proof screws. 
3. Accessories: Coordinate with roofing type, refer to Section 07 5300: 

a. Membrane flange and membrane clamp with integral gravel stop. 
b. Adjustable under deck clamp. 
c. Dual roof drain deck flange and sump receiver. 
d. Waterproofing flange. 
e. Leveling frame. 
f. Adjustable extension sleeve for roof insulation. 
g. Perforated or slotted ballast guard extension for inverted roof. 

C. Downspout Nozzles: 
1. Bronze round with straight bottom section. 
2. Alternate: Corrosion resistant aluminum alloy, round, powder coated. Color to be 

selected by architect. 

D. Floor Drain (FD): 
1. 	ASME A112.21.1; cast iron two piece body with double drainage flange, weep holes, and 

round, adjustable nickel-bronze strainer. 

2.03 CLEANOUTS 

A. Manufacturers: 
1. Wade 
2. Jay R. Smith Manufacturing Company 
3. Josam Company 
4. Zurn Industries, Inc 
5. Watts Regulator Company . 
6. MIFAB 
7. Sioux Chief 
8. Neenah 
9. Substitutions: See Section 01 60 00 - Product Requirements . 
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B. 	Cleanouts at Exterior Surfaced Areas (RH): 
1. 	Round cast nickel bronze access frame and non-skid cover. 

C. 	Cleanouts at Interior Finished Floor Areas (CO): 
1. Cast iron, inside caulking, with adjustable nickel-bronze round tops. Provide "72" carpet 

marker in carpeted areas. Review Finish Schedule for locations. 
2. PVC, inside caulking, with adjustable nickel-bronze round tops. Provide "72" carpet 

marker in carpeted areas. Review Finish Schedule for locations. 

D. Cleanouts at Interior Finished Wall Areas (WCO): 
1. 	Concealed screw plug with countersunk wrench hole and stainless steel screwed flush 

cover. 

2.04 WATER HAMMER ARRESTORS / SHOCK ABSORBER 

A. Manufacturers: 
1. Jay R. Smith Manufacturing Company . 
2. Zurn Industries, Inc . 
3. Watts Regulator Company . 
4. Wade. 
5. Josam. 
6. MIFAB 
7. Oatey 
8. Precision Plumbing Products 
9. Substitutions: See Section 01 60 00 - Product Requirements . 

B. 	Water Hammer Arrestors: 
1. 	Stainless Steel or Copper construction, ASSE Listed, Piston or Bellow type sized in 

accordance with PDI-WH 201, precharged suitable for operation in temperature range 34 
to 250 degrees F and maximum 150 psi working pressure. 

2.05 TRAP PRIMERS 

A. Manufacturers: 
1. Precision Plumbing Products; Model Oregon #1 
2. Jay R. Smith Manufacturing Company . 
3. Watts Regulator Company . 
4. Zurn Industries, Inc . 
5. Wade. 
6. Josam. 
7. MIFAB 
8. Substitutions: See Section 01600 - Product Requirements . 

B. Trap Primers 
1. Diaphragm operated primer which delivers fresh water to floor drains by sensing a 

pressure drop in water line. 
2. Provide trap primer for floor drains as required by State and Local codes. Connect floor 

drain to a flush valve or solenoid valve. Extend 1/2" piping from trap primer to floor drain 
connection below finish floor. Provide distribution manifold for multiple floor drain 
connections to one trap primer. 

2.06 TRAP SEAL PROTECTION DEVICES 

A. As an alternate to the trap primers for floor drains, a trap seal protection device can be used as 
allowed per the OBC, section 106.7.1 

B. Manufacturers: 
1. Sureseal 
2. Mifab 
3. Oatey 
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4. Green Drain, Inc. 
5. Zurn 
6. Substitutions: See section 01 6000 - Product Requirements 

C. 	Construction: Mechanical device shall be an inline floor drain trap sealer, ASSE 1072 or IPC 
09.1 listed. Body shall be constructed of ABS plastic. Diaphragm and sealing gasket to be 
constructed of neoprene rubber. Compression fitting sealing gasket 80 durometer. 

2.07 MIXING VALVES 

A. 	Mixing Valves: 
1. 	Manufacturers: 

a. Powers. 
b. Symmons 
c. Lawler 
d. Bradley 
e. Acorn 
f. Conbraco Industries/ Apollo Valves 
g. Caleffi 
h. Arm 
i. Leonard Valve Company 
j. Guardian 
k. Substitutions: See Section 01 60 00 - Product Requirements . 

2. 	Main Buildign electronic mixing valve with programmable thermal disinfection. ASSE 1017 
approved for point of distribution with low-lead brass body(<0.25% lead content) certified 
by and listed by ICC-ES, low-lead brass, chrome-plated ball, PTFE ball seats and 
peroxide-cured EPDM hydraulic seals. Provided with 3-wire 24 VAC (50/50 Hz) floating 
electric actuator, fail-in-place with integral position indicator, self-extinguishing VO cover 
and 31 1/2” (0.8 m) electric power supply cable. Controller, LCD user interface/display 
requires 24 VAC (50/60 Hz) power supply with self-extinguishing ABS, color white RAL 
1467 housing and self-extinguishing SAN, smoked transparent cover. Relay contact 
rating: 5 A resistance, 2 Inductance / 24 Volt. The user interface, with choice of 11 
languages, shall provide a set of programs for selectable automatic scheduling circuit 
thermal disinfection to kill Legionella, configurable via keypad, or local or remote 
controller; with additional functions of daily ball rotation cycle, flush valve relay output, 
data logging (40 day FIFO loop buffer),alarming, and status indication. Package includes 
two stainless steel temperature sensors(for mixed outlet water temperature and return 
water temperature, strap-on style, for recirculation), each with NTC sensitive elements and 
working temperature range 14degrees F to 260 degrees F (minus 10 degrees C to 125 
degrees C), resistance 1000ohms at 77 degrees F (25 degrees C), time constant 2.5. 
Package also includes one 50VA, Class 2, 24 VAC transformer. 

3. 	Main Building Thermostatic Mixing Valve: Rough Bronze finish, cast brass lead free body 
conforming to NSF-61-G , stainless steel or copper alloy bellows, integral temperature 
adjustment. Mixing valve must conform to ASSE 1017. 
a. 	Valve shall have permanent markings identifying valve as lead free. 

4. 	Lockerroom Thermostatic Mixing Valve: Polished chrome finish, cast brass , stainless 
steel or copper alloy bellows, integral temperature adjustment. Mixing valve must conform 
to ASSE 1016. 
a. 	Cabinet: 16 gage stainless steel, continuous piano hinge for recessed mounting with 

keyed lock. Install where denoted on drawings. 
5. 	Lavatory thermostatic mixing valve: Nickel plated brass/bronze lead free body conforming 

to NSF-61-G . Adjustable hand knob to allow for exact temperature adjustment. Meet the 
performance requirements of ASSE 1070 and CSA B125 certified. Capable to provide 
tempered water to multiple lavatories. 

6. Accessories: 
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a. Check valve on inlets. 
b. Volume control shut-off valve on outlet. 
c. Stem thermometer on inlets and outlet. Not required for lavatory mixing valve. 
d. Strainer stop checks on inlets. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with 
mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage 
system. 

C. Encase exterior cleanouts in concrete flush with grade. 

D. Install floor cleanouts at elevation to accommodate finished floor. 

E. Install approved potable water protection devices on plumbing lines where contamination of 
domestic water may occur; on janitor rooms, flush valves, interior and exterior hose bibs. 

F. Pipe relief from backflow preventer to nearest drain. 

G. Install water hammer arrestors complete with accessible isolation valve on hot and cold water 
supply piping to service sinks, washing machine boxes, and flush valves serving water closets 
and urinals . All water hammer arrestors shall be accessible above the ceiling. 

H. Carpet markers must be installed for cleanouts in all carpeted areas. 

I. Thermostatic mixing valves shall be installed where and as denoted on the Drawings to mix hot 
and cold water, delivering a mixture at a constant temperature. 

J. Install mixing valves at +5'-0" above finished floor. 

K. Install lavatory thermostatic mixing valves serving single lavs directly below the lavatory. 
Locate as high as possible below lavatory. 

L. Install lavatory thermostatic mixing valves serving multiple lavs above lay-in ceiling. Locate as 
to provide maintenance access. 

M. Install trap primers for floor drains per state codes. Refer to detail on drawings for installation 
requirements. 

N. Install all drains at 99'-11-1/2" elevation (Finish Floor = 100'-0") unless noted otherwise on 
drawings. Install floor drains in shower areas to accommodate a floor slope of 1:48. The 
minimum height of the floor drain shall be 99'-11-1/2". 

END OF SECTION 
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SECTION 22 40 00 
PLUMBING FIXTURES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Flush Valve Water closets. 

B. Lavatories. 

C. Service sinks. 

1.02 RELATED REQUIREMENTS 

A. Section 06 41 00 - Architectural Wood Casework: Preparation of counters for sinks and 
lavatories. 

B. Section 07 90 05 - DO NOT USE - Joint Sealers : Seal fixtures to walls and floors. 

C. Section 11 40 00 - Foodservice Equipment: Food service sinks. 

D. Section 11 53 00 - DO NOT USE - Laboratory Equipment: Laboratory sinks. 

E. Section 22 10 05 - Plumbing Piping. 

F. Section 22 10 06 - Plumbing Piping Specialties. 

G. Section 22 30 00 - Plumbing Equipment. 

1.03 REFERENCE STANDARDS 

A. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained 
Mechanical Refrigeration 2008 (Reaffirmed 2013). 

B. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use 
1997 (Reaffirmed 2017). 

C. ASME A112.18.1 - Plumbing Supply Fittings 2018, with Errata. 

D. ASME A112.19.2 - Ceramic Plumbing Fixtures 2018, with Errata. 

E. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks 2022. 

F. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013. 

G. NEMA LD 3 - High-Pressure Decorative Laminates 2005. 

H. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata. 

I. NSF 372 - Drinking Water System Components - Lead Content 2022. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 
trim, and finishes. 

C. Samples: Submit one sets of color chips for each standard color. 

D. Maintenance Data: Include fixture trim exploded view and replacement parts lists. 

E. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Install per the requirements of the current plumbing code. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. Accept fixtures on site in factory packaging. Inspect for damage. 

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 
place to protect fixtures and prevent use. 

1.07 WARRANTY 

A. 	Provide manufacturer's standard warranty for all plumbing fixtures and trim. 

PART 2 PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. 	Potable Water Systems: Provide plumbing fittings and faucets that comply with NSF 61 and 
NSF 372 for maximum lead content; label pipe and fittings. 

2.02 FLUSH VALVE WATER CLOSETS 

A. Manufacturers: 
1. American Standard, Inc 
2. Kohler Company 
3. Zurn Industries, Inc 
4. Sloan Valve Company. 
5. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Bowl: 
1. 	ASME A112.19.2; wall hung, siphon jet flush action, vitreous china closet bowl, with 

elongated rim, 1-1/2 inch top spud, china bolt caps. 
a. 	Water Consumption: 1.28 gallon per flush 

C. Flush Valve 
1. 	Manufacturers: 

a. Sloan Valve Company . 
b. Kohler. 
c. American Standard. 
d. Zurn Industries, Inc . 
e. Geberit 
f. Moen 
g. Hydrotek 
h. Substitutions: See Section 01 6000 - Product Requirements . 

2. 	Manual Flush Valves: ASME A112.19.2; exposed chrome plated, diaphragm or piston 
type with oscillating handle, escutcheon, seat bumper, integral screwdriver stop and 
vacuum breaker 

3. 	Water consumption: 1.28 gallons per flush. 

D. Seats: 
1. 	Manufacturers: (Refer to Schedule on Drawings for Model numbers) 

a. American Standard, Inc 
b. Beneke 
c. Bemis Manufacturing Company . 
d. Church Seat Company . 
e. Olsonite . 
f. Zurn Industries, Inc 
g. Substitutions: See Section 01 60 00 - Product Requirements. 

2. 	Solid white plastic, open front, extended back, self-sustaining hinge, brass bolts, with 
cover. 

E. Carriers: 
1. 	Manufacturers: 
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a. Watts Drainage 
b. JOSAM Company . 
c. Sloan Valve Company . 
d. Zurn Industries, Inc . 
e. Wade. 
f. Substitutions: See Section 01 60 00 - Product Requirements. 

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable 
spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers. 

3. 500 pound load capacity 
4. 3" sanitary oulet 

2.03 LAVATORIES 

A. Manufacturers: 
1. American Standard, Inc 
2. Kohler Company . 
3. Zurn Industries, LLC; [ 	]: www.zurn.com/#sle.  
4. Bradley 
5. Just 
6. Elkay 
7. Willoughby, Inc. 
8. Sloan Valve Company 
9. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Vitreous China Wall Hung Basin: 
1. 	ASME A112.19.2; vitreous china wall hung lavatory, rectangular basin with splash lip, front 

overflow, soap depression, and concealed arm supports. 
a. 	Drilling Centers: 4 inch . 

C. Supply Faucet: 
1. 	Manufacturers: (Refer to Schedule on Drawings for Model Numbers) 

a. Zurn Industries, Inc . 
b. Chicago. 
c. American Standard Inc . 
d. Kohler 
e. Moen. 
f. Speakman 
g. Hydrotek 
h. Sloan Valve Company . 
i. Substitutions: See Section 01 6000 - Product Requirements . 

2. 	Manual Lavatory Faucet 
a. 	ASME A112.18.1; chrome plated brass lead free in accordance with NSF-61-G, 

supply fitting with open grid strainer, 1/4 turn ceramic disc valving, water economy 
aerator, ADA indexed handles ,lever type. All removable parts of faucet shall be 
vandal resistant. 
1) Supply Faucet Centers: 4 inch 
2) Water Consumption: 0.35 gpm 

3. 	Sensor Operated Lavatory Faucet: 
a. 	ADA Compliant, sensor activated, battery powered, chrome plated brass, lead free in 

accordance with NSF-61-G, single hole installation, hand washing faucet with laminar 
flow spray head, thermostatic mixing valve conforming to ASSE 1070, splash proof 
circuit control module, automatic adjustable sensor range when battery is installed, 
cover-plate for 4" centers. 
1) Supply Faucet Centers: 4 inch 
2) Water Consumption: 0.5 gpm 0.35 gpm 
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4. 	Sensor Operated Lavatory Faucet (Kitchen Lavatory): 
a. 	ADA Compliant, sensor activated, low voltage transformer, plug-in power, chrome 

plated brass, lead free in accordance with NSF-61-G, single hole installation, hand 
washing faucet with laminar flow spray head, thermostatic mixing valve conforming to 
ASSE 1070, splash proof circuit control module, automatic adjustable sensor range, 
cover-plate for 4" centers. 
1) 	Water Consumption: 0.35 gpm 

D. Accessories: 
1. Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon. 
2. ASSE 1070 compliant, point of use thermostatic tempering valve where noted. Mount 

above ceiling in accessible location. 
3. Grid Strainer. 
4. Removable key handle stops. 
5. Flexible supplies. 
6. Under sink piping covers. Refer to specification section 22 0717 Piping Safety Covers. 

E. Carrier: 
1. 	Manufacturers: 

a. Zurn Industries, Inc. 
b. JOSAM Company : www.josam.com. 
c. Sloan Valve Company : www.sloanvalve.com. 
d. Wade. 
e. Watts Drainage. 
f. Substitutions: See Section 01 6000 - Product Requirements . 

2. 	ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall 
attachment, concealed arm supports, bearing plate and studs. 

2.04 SERVICE SINKS 

A. Manufacturers: 
1. Acorn Engineering Company; [ 	]: www.americanstandard-us.com/#sle.  
2. Zurn Industries, Inc : 
3. E. L. Mustee & Sons, Inc. 
4. Fiat. 
5. Swan. 
6. Willoughby, Inc. 
7. Stern Williams Products 
8. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Floor Service Sink: 
1. 	24 x 24 x 10 inch high terrazzo, floor mounted, drop front, with one inch wide shoulders, 

vinyl bumper guard, stainless steel strainer. 

C. Trim: 
1. 	Trim Manufacturers: (Refer to Schedule on Drawings for Model numbers) 

a. Zurn Industries, Inc : www.zurn.com. 
b. Chicago. 
c. American Standard Inc . 
d. Moen. 
e. Sloan Valve Company : www.sloanvalve.com. 
f. Kohler Company . 
g. Speakman 
h. Substitutions: See Section 01 6000 - Product Requirements . 

2. 	ASME A112.18.1 exposed wall type supply, ceramic disc valving with ADA lever handles, 
spout wall brace, vacuum breaker, check valves in water connections, hose end spout, 
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strainers, eccentric adjustable inlets, bucket hook, removable key handle stops with 
covering caps and adjustable threaded wall flanges. 

D. Accessories: 
1. 5 feet of 1/2 inch diameter plain end reinforced plastic hose. 
2. Hose clamp hanger. 
3. Mop hanger. 
4. Bumper Guard. 
5. Stainless Steel Wall Guards (Set of 2) - #20 Gage 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that walls and floor finishes are prepared and ready for installation of fixtures. 

B. 	Verify that electric power is available and of the correct characteristics. 

C. 	Confirm that millwork is constructed with adequate provision for the installation of counter top 
lavatories and sinks. 

3.02 PREPARATION 

A. 	Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

3.03 INSTALLATION 

A. Install each fixture with trap, easily removable for servicing and cleaning. 

B. Provide chrome plated rigid or flexible braided stainless steel supply hose to fixtures with loose 
key stops, reducers, and escutcheons. 

C. Install components level and plumb. 

D. Install and secure fixtures in place with wall supports and bolts. 

E. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07 90 05 , color to 
match fixture. 

F. All shower components shall be sealed from moisture. All wiring connections shall be greased 
to prevent corrosion. 

3.04 INTERFACE WITH WORK OF OTHER SECTIONS 

A. All science sinks, and matching fixtures to be supplied by casework manufacturer. Casework 
manufacturer will supply stub to below countertop for all water and gas connections. 
Coordinate location of stub-ups with the general contractor. 

B. Review millwork shop drawings. Confirm location and size of fixtures and openings before 
rough-in and installation. Provide casework manufacturer with templates for cutting sink holes. 

3.05 ADJUSTING 

A. 	Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow. 

3.06 CLEANING 

A. 	Clean plumbing fixtures and equipment. 

3.07 SCHEDULES 

A. 	Fixture Heights: Install fixtures to heights above finished floor as indicated on plumbing fixture 
schedule on drawings. Refer to drawings for locations of ADA fixtures. 

END OF SECTION 
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23
Heating, Ventilating and

Air-Conditioning (HVAC)





SECTION 23 05 01 
MECHANICAL MATERIALS & METHODS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Piping specialties 

B. Lubrication and packing 

C. Installation requirements common to piping systems and equipment specification sections 

D. Concrete Housekeeping Pads. 

E. Emergency repairs or operation 

F. Provisions for later installations 

G. Final completion 

H. Project Conditions 

I. Quality Assurance 

J. Supervision and cooperation 

K. Coordination drawings 

L. Maintenance and operating manuals 

M. Record drawings 

1.02 RELATED REQUIREMENTS 

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1 and 2, General Requirements, are included as a part of this Section 
as though bound herein. 

B. Refer to Section 01 1200 - Multiple Contract Summary for Work under other contracts. 

C. Refer to Section 07 8400 - Firestopping. Electrical Contractor shall provide submittals for fire 
stopping based on Section 07 8400. 

D. Refer to Division 26, Electrical Specifications, and to the requirements stated therein applicable 
to the Mechanical Work, where coordination of trades is covered. 

E. The Drawings prepared for this Project are an outline to show where pipes, ducts, and 
apparatus must go in order to harmonize with the building and installations of the various 
trades. Work must be installed in accordance with the Drawings insofar as possible. Drawings 
shall be carefully checked during the course of bidding and construction. If discrepancies, 
errors, or omissions are discovered prior to or during the construction phase, notify the 
Engineer immediately for interpretation or correction. Take necessary measurements and be 
responsible for same, including clearances for equipment that is to be furnished. The 
Architect/Engineer shall reserve the right to make minor location changes of piping and 
equipment where such adjustments are deemed desirable from an appearance or operational 
standpoint. Such changes will be anticipated sufficiently in advance to avoid extra work or 
unduly delay progress on the Project. 

F. The general building drawings shall be used to obtain dimensions and exact locations and as a 
check with other Contractors to avoid interferences with their Work. Refer to applicable 
Drawings on branches of the Work where other trades are involved on the Project so that 
added field work and job delays resulting from conflicts between crafts can be avoided. Piping 
or ductwork that is prefabricated before coordinating with the other trades may have to be 
redone at no additional cost if conflicts are encountered. 
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1.03 SUMMARY 

A. 	The Contractor(s) shall provide the labor, materials, equipment, appliances, services and 
transportation, and perform the operations in connection with the construction and installation 
of the Work. Work shall be as herein specified and as denoted on the accompanying 
Drawings. 

B. 	The Contractor(s) shall arrange and pay for permits and inspections required in connection with 
the Work. The Contractor shall apply for and pay for meters, regulators, recorders, and gauges 
required. The Contractor must present to the Owner through the Architect/Engineer, properly 
signed certificates of final inspection by the governing authorities when they become due and 
shall not cover up Work until approved by those authorities. 

C. 	Materials or labor obviously required to fully complete the Work shall be included, even though 
each item necessarily involved is not specifically mentioned or shown. Such Work and 
materials shall be furnished and shall be of the same grade or quality as the parts actually 
specified and shown. Should there be a conflict between the plans and Specifications, the 
greater quantity and better quality shall be furnished. 

D. 	Should an overlap of Work between the various trades become evident, the Engineer shall be 
notified. Such an event shall not relieve the Contractor of the responsibility for the Work called 
for under his branch of the Specifications until a written clarification or directive is issued 
concerning the matter. 

E. 	Arrange all mechanical supports to prevent eccentric loading of joists and joist girders. Locate 
supports at joist panel points. 
1. If support must occur between panel joints, then threaded rods shall be dropped from both 

panel points, an adequate angle to both, and then the support attached to the angle is 
required. 

2. Unless specifically indicated or approved by Garmann Miller & Associates Inc. do not 
provide support from roof decks. 

F. 	Related Work Specified Elsewhere 
1. 	Firestopping is Work of this Section though fire barrier sealants (firestopping) for walls and 

floors are specified in Section 07 8400. Contractors are responsible for proper sizing of 
their sleeves and core-drilled holes so that they are at least 1-1/2 inches larger in diameter 
than the penetrating items. Schedule 40 steel sleeves and core-drilled holes made 
excessively large or made and not used, will be firestopped and charged to the Contractor 
who was responsible. 

G. Related Work by Others 
1. Motors which are shipped loose from the mechanical equipment shall be installed as Work 

under Division 26, Electrical, or other trades as may be required, at the expense of the 
Contractor furnishing the loose motor(s). 

2. Unless otherwise stipulated under a specific Section of this Division, motor disconnects 
and starters shall be provided as Work under Division 26, Electrical. 

3. Electric power wiring shall be included as Work under the electrical wiring section of 
Division 26, Electrical, except as follows: 
a. Control wiring regardless of voltage shall be included as Work under specific 

Sections of Division 23. 
b. Internal package type wiring as specified under specific Sections of Division 23. 

H. 	Cutting of water lines, electric conduit, or similar service lines in the course of Work performed 
under this Section shall be immediately repaired as part of the Work of this Section. 

1.04 ALTERNATIVES 

A. This section describes a base bid product; refer to Section for an alternative product. 

B. This section describes an alternative product; refer to Section for the base bid product. 
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1.05 REFERENCE STANDARDS 

A. 	Standards are described by reference to various associations. These are in addition, but not 
limited to, to those listed in: 
1. AGA American Gas Association 
2. ANSI American National Standards Institute 
3. ASHRAE American Society of Heating, Refrigeration, and Air Conditioning Engineers 
4. ASME American Society of Mechanical Engineers 
5. AWS American Welding Society 
6. AWWA American Water Works Association 
7. CISPI Cast Iron Soil Pipe Institute 
8. NFPA National Fire Protection Association 
9. OSHA Occupational Safety and Health Act 
10. SMACNA Sheet Metal and Air Conditioning Contractors National Association 
11. UL Underwriters' Laboratories, Inc. 

B. 	Work shall be in complete accordance with codes, rules, and ordinances, regulations of 
authorities, bodies, associations, and governments, having proper or legal jurisdiction. 
Specifically, the following requirements shall be met in their entirety. 
1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances 
2. Ohio Mechanical Code, 2017 Edition. 
3. ASHRAE 90.1-2010; Energy Standard for Buildings Except Low Rise Residential 

Buildings. 
4. ASHRAE 62.1-2016; Ventilation for Acceptable Indoor Air Quality. 
5. NFPA 70 - National Electrical Code; National Fire Protection Association; 2017 applicable 

requirements. 
6. NFPA 54 - National Fuel Gas Code. 
7. National Board of Fire Underwriters 
8. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 

1993 (and Revision 1,2,3). 
9. Other Codes and Standards as specifically noted in each Section of the Specifications. 
10. Americans with Disabilities Act (ADA) 

C. 	References made to codes and standards, in these Specifications or on the Drawings, shall be 
taken to mean the latest edition, amendment, or revision of such reference in effect as of the 
date indicated on the Bid Documents unless otherwise noted. 

1.06 SUBMITTALS 

A. Submit capacity requirements, catalog cuts, and illustrations in accordance with requirements 
of specifications and as required by specific Sections of this Specification. 

B. Shop Drawings shall be prepared by the Contractor or supplier. 
1. 	Where limited space is available due to the nature of the Work, the requirements for shop 

and working drawings will apply, and the Contractor is required to prepare complete shop 
drawings showing the exact disposition of apparatus, equipment, piping, ductwork, and 
the like, and its relation to the building so there will be no irregularities or interferences. 
Shop drawings shall be prepared in coordination with other Contractors and other trades. 

C. Warranty: Submit manufacturer warranty and ensure that forms have been completed in 
Owner's name and registered with manufacturer. 

1.07 QUALITY ASSURANCE 

A. Instruments used by the Contractor shall be accurately calibrated and maintained in good 
working condition. 

B. Products and test instruments used shall be subject to approval of Architect/Engineer. 

C. Products and test instruments used shall be provided by each respective Contractor. 
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D. 	Note that systems involved under this Contract heading shall be in accordance with applicable 
requirements listed in NFPA Standard 90A. 

E. Materials used in this Contract shall be those specified herein unless proposals for the use of 
alternate materials have been submitted and accepted in writing, as provided herein before. 
Materials shall be strictly first grade of their kind and shall be new and in first-class condition 

when installed. Damaged materials will be rejected and must be replaced by proper and 
acceptable materials. Materials shall be similar and in accordance with the provisions of this 
Specification. 

F. No materials or equipment may be installed under this contract heading which do not meet the 
approval of the authorities having jurisdiction. Specific materials may have certain restrictions 
or exclusions as to their usage, including where they may not be located. Such regulations 
shall be adhered to where applicable. The requirements and regulations of the local and state 
building codes and regulations currently adopted shall be adhered to. 

G. Piping systems shall be installed by workmen having skills acquired by working at the trade 
which is recognized as necessary for competency. 

H. Pressure piping systems installed shall conform to the requirements of the State piping and 
welding codes where applicable. 

1.08 PROJECT CONDITIONS 

A. 	Unless otherwise stipulated under a particular heading, the following rules relative to 
responsibilities of the several Contractors and subcontractors will apply. 
1. 	Each Contractor shall install roughing-in work pertaining to his trade for connection of 

Work performed under other Sections of these Specifications. 

B. 	Certain areas will be designated for the storage of materials and equipment and cooperation 
with the Owner in minimizing interference with existing operations will be mandatory. 
1. Where possible, store materials inside and protected from weather. Where necessary to 

store outside, elevate above grade and enclose with durable, waterproof wrapping. 
2. Follow manufacturer's instructions for receiving, inspecting, handling, storage, and 

protection of products prior to final installation 

C. 	Equipment Clearances and Requirements 
1. For many items of equipment described in these Specifications, several manufacturers are 

listed. The manufacturer listed on the drawings is the make on which the layout was 
based and on which clearances, service required electrical, and plumbing characteristics, 
etc., have been checked. Additional manufacturers listed are considered acceptable. 

2. Due to the possibility of restrictions imposed by space limitations, the responsibility for 
resolving conflicts resulting from the use of equipment other than first named shall rest 
with the equipment supplier and the Contractor. Submittals for this equipment will be 
considered as a statement that clearances for access, service, maintenance, etc., have 
been checked and found adequate. 

3. Alternate equipment or the equipment of additional manufacturers named in these 
documents shall meet Base Bid Specifications. In the event such equipment or any 
equipment which the bidder proposes to furnish, deviates from the requirements of 
equipment first named regarding electric service, power wiring, control wiring, plumbing or 
piping, sound attenuation, or vibration damping, it shall be the responsibility of the bidder 
to include in his price a sufficient sum to cover additional costs or charges resulting 
therefrom. 

D. 	In general, the piping and ductwork shown on the Drawings shall be considered as 
diagrammatic for clearness in indicating the general run and connections required, and may not 
be shown in its true position. The piping and ductwork and equipment may have to be offset, 
lowered or raised, as required, or as directed at the site in order to accommodate field 
conditions. 
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1.09 SUPERVISION AND COOPERATION 

A. Work done by the Contractor under this Division shall include the services of an experienced 
superintendent, who shall be constantly in charge of the work, together with the qualified 
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start, 
and operate, and test the Work involved, including related equipment and materials furnished 
under other contracts or by the Owner. 

B. A Pre-Installation meeting shall convene one week before starting work of this section. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Provide motors and starter/disconnect switches having the voltage and electrical characteristics 
of the service available and where denoted on Drawings or as required. 
1. 	All motors shall be high efficiency type. 

2.02 ESCUTCHEONS AND PLATES 

A. Provide approved plates around each pipe passing through walls, floors, partitions, and ceilings 
when piping is exposed to view and on exterior of building. Plates shall be chrome-plated 
metal and sized to cover exposed ends of pipe insulation and pipe sleeves. 

B. Floor plates shall be split-type, heavy chrome-plated and securely attached to the pipe. 

2.03 PIPE SLEEVES 

A. Sheet metal sleeves shall be fabricated from galvanized sheet metal and shall be of no less 
than 18 gauge metal for 3 inch diameter and smaller, 16 gauge metal for 4 inch to 6 inch 
diameter, and 14 gauge metal for 6 inch diameter and larger. 

B. Steel pipe sleeves shall be fabricated from Schedule 40 galvanized steel pipe. 

C. Sleeves for copper piping shall be of compatible material to prevent interaction of piping 
materials. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Lubrication and Packing 
1. Rotating and reciprocating equipment requiring lubrication shall be lubricated with the 

correct grade, type, and quantity of lubricant before being placed in service. 
2. Each shaft containing a packing gland shall be checked for condition by backing the 

packing gland off and examining for proper grade, amount, and type of packing as 
recommended by the manufacturer. Upgrade to proper standards as required. 

3. Maintain lubrication gaskets and packing during construction and assure that at the time of 
acceptance by the Owner are in first-class operating conditions. 

B. 	Motors, Starters, Controls, and Wiring 
1. Alignment of motors, that are factory coupled or mounted and field coupled and mounted, 

shall be performed by the equipment manufacturer and shall be rechecked after 
connections have been made and after 48 hours of operation in designed service. 

2. Starter/disconnects, controls, and wiring shall be coordinated with the appropriate 
Contractors and completed as required by these Documents. 

C. Cutting and Patching 
1. 	Cutting and drilling of walls, slabs, and structural members, required in conjunction with 

Work under this Section, shall be done under the supervision of the Architect/Engineer. 
Work shall be neatly done, removing no unnecessary material. Holes, openings, etc., 
shall be located where they will not weaken the structure. No beams, joists, etc., shall be 
cut without the written consent of the Architect/Engineer. 
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2. Cutting of holes in masonry and concrete shall be performed with a core drill to minimize 
spalling, and limit damage to wall. Locations shall be accurately determined and checked, 
and the appropriate drill bit shall be used to minimize hole size. 

3. Sleeves or thimbles for holes as well as escutcheons and trim plates shall be provided. 
Installation shall permit free movement of pipe. 

4. Patching of work, where necessary, is to be done by a mechanic of the appropriate trade. 
Unless otherwise noted, patching for Work performed under this Section shall be 

immediately repaired as part of the Work of this Section. 

D. 	Pipe Sleeves: Install pipe sleeves where piping passes through walls, floors, ceilings, and 
roofs. 
1. Do not install sleeves through structural members of work, except as detailed on 

Drawings, or as reviewed and approved by Architect/Engineer. 
2. Install sleeves accurately centered on pipe runs. 
3. Size sleeves so that piping and insulation (if any) will have free movement in sleeve, 

including allowance for thermal expansion; but not less than 2 pipe sizes larger than 
piping run. 

4. Where insulation includes vapor barrier jacket, provide sleeve with sufficient clearance for 
installation. 

5. Install length of sleeve equal to thickness of construction penetrated, and finish flush to 
surface; except floor sleeves. 

6. Extend floor sleeves 1/4 inch above level floor finish, and 3/4 inch above floor finish 
sloped to drain unless otherwise noted. 

7. Provide temporary support of sleeves during placement of concrete and other work 
around sleeves, and provide temporary closure to prevent concrete and other materials 
from entering sleeves. 

8. Where insulated piping passes through fire barriers, stop insulation at barrier for fire 
barrier penetration seal. 

9. Where piping passes through non-fire rated, or non waterproof, partitions, floors, and 
walls, apply pipe insulation continuous through pipe sleeves. 

10. Do not install sleeves through suspended ceilings. 
11. Caulk non-fire rated sleeves with sealant. 

E. Protection 
1. 	Provide proper protection to the building during the execution of Work involved under this 

contract heading. 
2. 	This protection shall include covering apparatus, building surfaces, and other materials to 

protect same from dirt; adequate temporary connections to protect apparatus from 
damage and required shielding to protect finished parts of the building. The following shall 
apply where applicable: 
a. Protect finished floors from chips and cutting oil by the use of metal chip receiving 

pans and oil proof floor covers. 
b. Protect equipment and finished surfaces from welding and cutting spatters with 

baffles and spatter blankets. 
c. Protect equipment and finished surfaces from paint droppings, insulation adhesive, 

and sizing droppings, etc., by use of drop cloths. 
3. 	Pumps, motors, fans, and other rotating/reciprocating equipment stored for this Project 

shall be adequately protected with openings, bearings, etc., covered to exclude dust and 
moisture. Stock piled pipe, valves, fittings, ductwork, etc., shall be placed on dunnage 
and protected from weather and from entry of foreign material. 

4. 	During installation and until final connections are made, piping and ductwork shall be 
protected against entry of foreign matter. Equipment connections shall be carefully sealed 
until the actual time of system tie-in. 

5. 	During construction, all air intake openings on variable frequency drives, control panels, 
and other electronic equipment shall be protected with a temporary filter. At completion of 
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project, filters shall be removed. 

F. Accessibility 
1. 	Provide a union or flange in the piping at each screwed or welded valve, device, or item of 

equipment, and elsewhere as required for accessibility of repair. Each union shall be so 
installed as to permit the removal of item without disconnection of any piping except at the 
union. 

3.02 CONCRETE HOUSEKEEPING PADS 

A. 	Contractor shall refer to Specification Section 03 3000 for requirements of concrete 
housekeeping pads. 

3.03 EMERGENCY REPAIRS OR OPERATION 

A. The Owner reserves the right to make emergency repairs and protection of the equipment and 
systems in operation without voiding the Contractor's guarantee bond or relieving the 
Contractor of his responsibility during the bonding period. 

B. The air handling units may be used for temporary heating. If units are used for temporary 
heating the heat wheel section shall be completely blanked off on both the supply and exhaust 
side to prevent any air, dust, etc. from passing through heat wheel. Any damage to the heat 
wheel due to unit use for temporary heating shall be replaced at no additional cost to the 
owner. 

3.04 PROVISIONS FOR LATER INSTALLATIONS 

A. Where work cannot be installed as the structure is being erected, the Contractor for such work 
shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices 
necessary to permit installation of the omitted work during later phases of construction. The 
Contractor shall arrange for layout, chases, holes, and other openings which must be provided 
in masonry, concrete, and other work. 

B. The Contractor shall be responsible for becoming informed of the nature and arrangement of 
the materials and construction to which his work attached or passes through. 

3.05 FINAL COMPLETION 

A. Work shall be cleaned prior to Substantial Completion of the Work. 

B. Retouch or repaint factory painted prime and finish coats where scratched or damaged. 
Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the 

Architect/Engineer has the option to require complete repainting until the desired appearance is 
obtained. 

C. Deliver filters, belts, and equipment, as required by this Specification, to Owner for Division 23 - 
HVAC Systems and obtained signed receipts of delivery. 

D. The Contractor shall clean equipment; restore damaged materials, remove grease, oil 
chemical, paint spots, and stains; and leave the Work in condition acceptable to Owner and 
Architect/Engineer. 

E. On completion of his Work, the Contractor shall remove and see that each of his subcontractors 
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his 
operations, and pay cost for such removal and disposition. 

F. Contractor shall explain all components of the HVAC System and demonstrate their operation 
and maintenance to the owner's representative. 
1. 	All demonstration and training shall be video-taped by the HVAC Contractor. Two copies 

shall be turned over to the owner's maintenance staff. 

3.06 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS 

A. 	Comply with Section 01 7800 and the following: 
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B. 	Bind the written operating instructions, shop drawings, equipment catalog cuts, and 
manufacturer's instructions into the binder with each section separated by tabbed dividers. 
Material to be assembled as follows: 
1. First Page --Title of Job, Owner, Address, Date of submittal, Name of Contractor, and 

Name of Architect/Engineer. Emergency operating instructions and/or list of service 
organizations (including address and telephone numbers) capable of rendering 
emergency service on 24 hour calls. 

2. Second page--Index 
3. Sections--Each section shall include a subsection with a tab divider. The tab shall list the 

contents of the the divided section. There shall be a subsection that contains the following 
information: 
a. Written list of items requiring service and either state the service needed or refer to 

the manufacturer's data in the binder that described the proper service. 
b. A copy of the approved shop drawing for all systems, equipment, and components 

(clearly marked for item furnished). 
c. A copy of each manufacturer's operating instructions with an index at the beginning of 

the section. 
d. A list of equipment used on the job, Contractor's purchase order numbers, supplier's 

name, and address. 

C. 	Submit electronic sets of final documents in final form. Electronic format shall be PDF's on 
CD's or USB flash drives. 

3.07 RECORD DRAWINGS 

A. 	The Contractor shall keep a running record of each change and deviation from the Drawings. 
Record shall be kept clean and undamaged upon a set of Drawings used for no other purpose. 
Upon completion of the Project, the Contractor shall submit to the Architect/Engineer one 

complete set of drawings which have been corrected to show deviations plus "Project Record 
Drawing" and the Contractor's letterhead type information. With the submittal shall be 2 sets of 
prints made from the corrected drawings. 
1. 	CADD drawing option may be used by Contractor. Disks with specific Drawings are 

available from Architect/Engineer at a nominal charge. Contact Architect/Engineer for 
current fee. 

B. Record Drawings shall show: 
1. Size, type, and capacity of materials, devices, or pieces of equipment. 
2. Location of devices or pieces of equipment. 
3. Location of diffusers, volume dampers, fire dampers, smoke dampers, and related devices 

of the building systems. 
4. Routing of piping (above and below grade), ductwork, or other building services. 

C. 	These drawings shall also record the location of concealed ductwork and piping by indication of 
measured dimensions to each such line from readily identifiable and accessible walls or corners 
of the building. 

D. 	Record drawings must be complete and accurate with regard to concealed piping, ductwork, 
like equipment, or devices. Unless record drawings are sufficiently accurate to permit 
immediate location and identification of concealed work with a minimum of cutting, record 
drawings will be considered inadequate and the contract work deemed incomplete. 

END OF SECTION 
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SECTION 23 05 03 
WORK IN EXISTING BUILDING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Cutting and patching of existing material 

B. Protection of existing conditions 

C. Demolition work 

D. Existing facility operation 

1.02 RELATED REQUIREMENTS 

A. Section 01 3329 - Sustainable Design Reporting 

B. Section 02 4100 - Demolition 

C. Section 23 0501- Mechanical Materials and Methods. 

1.03 QUALITY ASSURANCE 

A. 	This Contractor shall be responsible for cutting and patching of existing walls, roofs, floors, and 
ceilings required for the installation of new HVAC work. Openings shall be neatly drilled or cut. 

B. 	Patching shall be performed by a workman skilled in the trade involved, and patch work shall 
match the existing surface and finished in a manner completely acceptable to the Architect. 

C. 	New Work in finished spaces of existing buildings shall be installed concealed unless directed 
by Architect/Engineer to run exposed. 

D. 	Contractor shall visit the Project and verify existing conditions prior to bidding. 

E. 	Protect existing work, equipment, fixtures, and systems from damage. 

F. 	Contractor shall take necessary steps to protect the building and all interior finishes from 
damage during the installation of his work. 

G. The Contractor(s) shall perform demolition work as shown on the Drawings and as specified 
herein or as may otherwise be required. 
1. HVAC items to be removed shall be as indicated on Drawings. 
2. The Owner may select items of equipment and material he wishes to retain and these 

items shall be moved to the location he designates. Other items shall be removed from 
the premises. Contractor shall verify with owner before any equipment is removed from 
the premises. 

H. 	The continuity of operation of existing facilities during construction of the new Work shall be 
required. The actual length of time for an interruption shall be held to an absolute minimum. At 
least 48 hours in advance of an installation of new services, submit a specific plan to the 
Engineer and the Owner detailing the nature and estimated duration of the interruption and the 
method of procedure. Do not proceed with an interruption of service without the Owner's 
authorization. 

PART 2 PRODUCTS 

2.01 MATERIAL 

A. 	Not Applicable. 

PART 3 EXECUTION 

3.01 CLEANING 

A. 	The contractors shall clean all areas of debris and items to be disposed of in all areas where 
work in performed under each contract. 

END OF SECTION 
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SECTION 23 05 48 
VIBRATION AND SEISMIC CONTROLS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Vibration isolators. 

1.02 RELATED REQUIREMENTS 

A. Section 01 3329 - Sustainable Design Reporting 

B. Section 03 30 00 - Cast-in-Place Concrete. 

1.03 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Kinetics Noise Control, Inc 

B. Mason Industries 

C. Vibration Eliminator Company, Inc 

D. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 PERFORMANCE REQUIREMENTS 

A. General: 
1. All vibration isolators, base frames and inertia bases to conform to all uniform deflection 

and stability requirements under all operating loads. 
2. Steel springs to function without undue stress or overloading. 

2.03 VIBRATION ISOLATORS 

A. General Requirements: 
1. 	Resilient Materials for Vibration Isolators: Oil, ozone, and oxidant resistant. 

B. Open Spring Isolators: 
1. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 

deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load 
carrying capacity. 

2. Spring Mounts: Provide with leveling devices, minimum 0.25 inch thick neoprene sound 
pads, and zinc chromate plated hardware. 

3. Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for neoprene 
pad isolators. 

4. For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated 
springs. 

C. Restrained Open Spring Isolators: 
1. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 

deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load 
carrying capacity. 

2. Spring Mounts: Provide with leveling devices, minimum 0.25 inch thick neoprene sound 
pads, and zinc chromate plated hardware. 

3. Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for neoprene 
pad isolators. 

4. Restraint: Provide heavy mounting frame and limit stops. 
5. For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated 

springs. 

D. Spring Hangers: 
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1. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load 
carrying capacity. 

2. Housings: Incorporate neoprene isolation pad meeting requirements for neoprene pad 
isolators. 

3. Misalignment: Capable of 20 degree hanger rod misalignment. 
4. For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated 

springs. 

E. 	Neoprene Pad Isolators: Isolation pads shall be cross ribbed, true elastomer-in-shear using 
alternately higher and lower ribs to provide effective vibration isolation, and shall be molded 
using 2500 PSI tensile strength, oil resistant compounds with no color additives. 
1. 	Rubber or neoprene waffle pads. 

a. Hardness: 65 durometer. 
b. Thickness: Minimum 3/8 inch. 
c. Maximum Loading: 120 psi. 
d. Rib Height: Maximum 0.7 times width. 

2. 	Configuration: Single layer. 
3. 	Isolator pad to be equal to Kinetics model NPD. 

F. 	Rubber Mount or Hanger: Molded rubber designed for 0.4 inch deflection with threaded insert. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) 
evaluation report conditions of use where applicable. 

C. Secure fasteners according to manufacturer's recommended torque settings. 

D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic 
relative displacements as indicated or as required. 

3.02 INSTALLATION -GENERAL 

A. Install in accordance with manufacturer's instructions. 

B. Prior to making piping connections to equipment with operating weights substantially different 
from installed weights, block up equipment with temporary shims to final height. When full load 
is applied, adjust isolators to load to allow shim removal. 

C. Provide vibration isolators for all rotating, motor driven, reciprocating, and vibrating equipment. 
1. 	Provide spring hangers for all hanging fans and fan powered Variable Air Volume boxes. 

D. Support piping connections to equipment mounted on isolators using isolators or resilient 
hangers to nearest flexible pipe connector. 

E. Provide neoprene pads at the following locations: 
1. Under the entire support of air source heat pump units. 
2. Under entire support of water source heat pump units. 
3. Under each support for the split system technology closet air conditioning units. 

END OF SECTION 
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SECTION 23 05 53 
HVAC IDENTIFICATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Stencils. 

D. Pipe markers. 

1.02 RELATED REQUIREMENTS 

A. Refer to Section 01 1200 - Multiple Contract Summary for Work under other contracts. 

B. Section 09 91 23 - Interior Painting: Identification painting. 

C. Section 23 2113 - Hydronic Piping 

D. Section 23 3100 - HVAC Ducts and Casings 

1.03 REFERENCE STANDARDS 

A. 	ASME A13.1 - Scheme for the Identification of Piping Systems 2020. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittal procedures. 

B. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

C. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location, 
function, and valve manufacturer's name and model number. 

D. Product Data: Provide manufacturers catalog literature for each product required. 

E. Project Record Documents: Record actual locations of tagged valves. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Brady Corporation: www.bradycorp.com. 

B. Champion America, Inc: www.Champion-America.com. 

C. Seton Identification Products: www.seton.com/aec.  

D. Brimar, Inc. 

E. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 NAMEPLATES 

A. 	Description: Laminated three-layer plastic with engraved letters. 
1. Letter Color: White. 
2. Letter Height: 1/4 inch. 
3. Background Color: Black. 

2.03 TAGS 

A. Metal Tags: Brass with Engraved letters; letters to be filled with black ink; tag size minimum 
1-1/2 inch diameter with smooth edges. 

B. Each valve shall have identifying letter(s) designating the sytem and an identifying sequential 
number designating the unit, such CW-# for cold water lines and HW-# for hot water lines. 
Identifying letters for piping systems shall be as follows: 
1. HHS - Heating Water Supply 
2. HHR - Heating Water Return 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

23 05 53 - 1 
HVAC Identification 

February 2, 2023 



3. CHWS - Chilled Water Supply 
4. CHWR - Chilled Water Return 
5. HPWS - Heat Pump Water Supply 
6. HPWR - Heat Pump Water Return 
7. REFRIGERANT - Refrigerant 

C. 	Chart: Typewritten letter size list in anodized aluminum frame. Five copies (or sets) of valve 
tag charts of valves shall be furnished by each respective Contractor; said charts shall include 
the following items: 
1. Valve Identification 
2. Room Location (Owner Room Number) 
3. Room Location (Drawing Room Number) 
4. Purpose 

D. 	Mount one set of valve tag charts in an anodized aluminum frame with plastic and secured on a 
wall in the mechanical room or as otherwise directed. Second set of charts to be prepared for 
"trouble shooting". The third, fourth, and fifth charts shall be bound into the operating and 
maintenance manuals. 

2.04 STENCILS 

A. 	Stencils: With clean cut symbols and letters of following size: 
1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 1/2 inch 

high letters. 
2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 3/4 inch high 

letters. 
3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe: 12 inch long color field, 1-1/4 inch 

high letters. 
4. Ductwork and Equipment: 2-1/2 inch high letters. 

B. 	Stencil Paint: As specified in Section 09 91 23, semi-gloss enamel, colors complying with 
ASME A13.1. 

2.05 PIPE MARKERS 

A. Color: Comply with ASME A13.1. 

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed. 

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings. 

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. 

2.06 DUCT MARKERS 

A. 	Provide pressure sensitive vinyl labels on all ductwork mains installed on this project to identify 
the basic content, directional flow, and corresponding equipment (i.e. "AHU-B201", "EF-B201", 
etc.) of the duct. Utilize manufacturer's standard legends such as: Exhaust, Exhaust Air, Intake, 
Intake Air, Outside Air, Relief, Relief Air, Return Air or Supply Air. 

2.07 CEILING TAGS 

A. Description: 3/4 inch diameter colored, pressure-sensitive adhesive paper circles. Apply 
circles to ceiling grid below location of system equipment per following code. 

B. Color code as follows: 
1. HVAC Equipment: Yellow. 
2. Fire Dampers and Smoke Dampers: Red. 
3. Heating/Cooling Valves: Blue. 
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PART 3 EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09 91 23 for stencil painting. 

3.02 INSTALLATION 

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with 
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 

C. Apply stencil painting in accordance with Section 09 91 23. 

D. Install plastic pipe markers in accordance with manufacturer's instructions. 

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above 
buried pipe. 

G. Identify air handling units, pumps, heat pumps, heat transfer equipment, boilers, chillers, tanks, 
and water treatment devices with plastic nameplates. Small devices, such as in-line pumps, 
may be identified with tags. 

H. Identify control panels and major control components outside panels with plastic nameplates or 
aluminum nameplates. 

I. Identify airflow monitoring stations, carbon dioxide sensors, air temperature sensors, and other 
measuring devices used by the BAS. Tag name shall match the nomenclature used on the 
drawings and the computer graphics. 

J. Identify valves in main and branch piping with tags. 

K. Identify air terminal units and radiator valves with numbered tags. 

L. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch 
diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and 
align with axis of piping. Locate identification not to exceed 20 feet on straight runs including 
risers and drops, adjacent to each valve and Tee, at each side of penetration of structure or 
enclosure, and at each obstruction, and insure there is at least one marker per pipe in every 
room. 

M. Install ductwork with stencilled painting. Identify Air Handling Unit Tag the ductwork is 
connected to, type of ductwork (ie supply, exhaust, return), and direction of flow. Label a 
minimum of every 20 feet. Ductwork downstream of VRV fan coil units and VAV fan coil units is 
not required to be tagged. 

N. Provide ceiling tags to locate valves or dampers above T-bar type panel ceilings. Locate in 
corner of panel closest to equipment. 

O. Identify variable frequency drives with plastic nameplate denoting the piece of equipment it is 
operating. 

END OF SECTION 
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SECTION 23 05 93 
TESTING, ADJUSTING, AND BALANCING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems. 

B. Testing, adjustment, and balancing of refrigerating systems. 

C. Measurement of final operating condition of HVAC systems. 

D. Sound measurement of equipment operating conditions. 

E. Vibration measurement of equipment operating conditions. 

F. Commissioning activities. 

1.02 RELATED REQUIREMENTS 

A. Section 01450 Quality Control and 01451 Testing Laboratory Services. 

B. Section 01 43 00 - Quality Assurance: Employment of testing agency and payment for 
services. 

1.03 REFERENCE STANDARDS 

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition 2016. 

B. AABC MN-1 - National Standard for Testing and Balancing Heating, Ventilating, and Air 
Conditioning Systems; Associated Air Balance Council; 2002. 

C. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC 
Systems 2008, with Errata (2019). 

D. NEBB (TAB) -Procedural Standards for Testing Adjusting and Balancing of Environmental 
Systems 2015, with Errata (2017). 

E. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing 2002. 

1.04 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be 
followed and the specific approach for each system and component. 
1. Submit to Architect. 
2. Submit six weeks prior to starting the testing, adjusting, and balancing work. 
3. Include at least the following in the plan: 

a. List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used. 

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each. 

c. Discussion of what notations and markings will be made on the duct and piping 
drawings during the process. 

d. Final test report forms to be used. 
e. Procedures for formal deficiency reports, including scope, frequency and distribution. 

C. 	Field Logs: Submit at least once a week to Commissioning Authority and Garmann/Miller and 
Associates. 

D. 	Control System Coordination Reports: Communicate in writing to the controls installer all 
setpoint and parameter changes made or problems and discrepancies identified during TAB 
that affect, or could affect, the control system setup and operation. 
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E. 	Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance. 
1. Submit under provisions of Section 01 43 00. 
2. Revise TAB plan to reflect actual procedures and submit as part of final report. 
3. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing, 

and equipment data required. 
4. Submit draft copies of report for review prior to final acceptance of Project. Provide final 

copies for Architect and for inclusion in operating and maintenance manuals. 
5. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page 

and indexing tabs, with cover identification at front and side. Include set of reduced 
drawings with air outlets and equipment identified to correspond with data sheets, and 
indicating thermostat locations. 

6. Include actual instrument list, with manufacturer name, serial number, and date of 
calibration. 

7. Form of Test Reports: Where the TAB standard being followed recommends a report 
format use that; otherwise, follow ASHRAE Std 111. 

8. Units of Measure: Report data in I-P (inch-pound) units only. 
9. Include detailed procedures, agenda, sample report forms and copy of AABC National 

Project Performance Guaranty prior to commencing system balance. 
10. Test Reports: Indicate data on AABC MN-1 forms, forms prepared following ASHRAE Std 

111, NEBB forms, or forms containing information indicated in Schedules. 
11. Include the following on the title page of each report: 

a. Name of Testing, Adjusting, and Balancing Agency. 
b. Address of Testing, Adjusting, and Balancing Agency. 
c. Telephone number of Testing, Adjusting, and Balancing Agency. 
d. Project name. 
e. Project location. 
f. Project Engineer: Garmann/Miller Architects-Engineers. 
g. Project Contractor. 
h. Project altitude. 
i. Report date. 

F. 	Project Record Documents: Record actual locations of flow measuring stations and balancing 
valves and rough setting and balance dampers, control dampers, etc. 

1.05 QUALITY ASSURANCE 

A. Perform total system balance in accordance with AABC MN-1, ASHRAE Std 111, or NEBB 
Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems. 
1. 	Maintain one copy of each document on site. 

B. TAB Agency Qualifications: Company specializing in the testing, adjusting, and balancing of 
systems specified in this Section with minimum three years experience certified by AABC. 

1.06 SEQUENCING AND SCHEDULING 

A. 	Sequence work to commence after completion of systems and schedule completion of work 
before Substantial Completion of Project. 

1.07 WARRANTY 

A. 	Furnish AABC National Performance Guaranty for this project. 

PART 3 EXECUTION 

2.01 GENERAL REQUIREMENTS 

A. The TAB contractor to be hired by the Division 23 mechanical contractor. 

B. The Division 23 mechanical contractor shall be responsible to coordinate equipment startup 
and and any required equipment adjustments/modifications during balancing with the TAB 
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contractor. All this associated time and materials shall be provided by the Division 23 contractor 
at no additional cost to the project. 

C. 	Perform total system balance in accordance with one of the following: 
1. AABC (NSTSB), AABC National Standards for Total System Balance. 
2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 
3. SMACNA (TAB). 
4. Maintain at least one copy of the standard to be used at project site at all times. 

D. 	Begin work after completion of systems to be tested, adjusted, or balanced and complete work 
prior to Substantial Completion of the project. 

E. 	Where HVAC systems and/or components interface with life safety systems, including fire and 
smoke detection, alarm, and control, coordinate scheduling and testing and inspection 
procedures with the authorities having jurisdiction. 

F. 	TAB Agency Qualifications: 
1. Company specializing in the testing, adjusting, and balancing of systems specified in this 

section. 
2. Having minimum of three years documented experience. 
3. Certified by one of the following: 

a. AABC, Associated Air Balance Council: www.aabc.com/#sle;  upon completion 
submit AABC National Performance Guaranty. 

b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.  
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy 

Management Institute: www.tabbcertified.org/#sle.  

G. 	TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency. 

2.02 EXAMINATION 

A. 	Verify that systems are complete and operable before commencing work. Ensure the following 
conditions: 
1. Systems are started and operating in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place. If required, install temporary media in addition to final 

filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Fire, smoke and volume dampers are in place and open. 
8. Air coil fins are cleaned and combed. 
9. Access doors are closed and duct end caps are in place. 
10. Air outlets are installed and connected. 
11. Duct system leakage is minimized. 
12. Hydronic systems are flushed, filled, and vented. 
13. Pumps are rotating correctly. 
14. Proper strainer baskets are clean and in place. 
15. Service and balance valves are open. 

B. 	Submit field reports. Report defects and deficiencies that will or could prevent proper system 
balance. 

C. 	Beginning of work means acceptance of conditions. 

2.03 PREPARATION 

A. 	Provide additional balancing devices as required. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

23 05 93 - 3 
Testing, Adjusting, and Balancing 

February 2, 2023 



2.04 ADJUSTMENT TOLERANCES 

A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply systems 
and plus or minus 10 percent of design for return and exhaust systems. 

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design to 
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

C. Hydronic Systems: Adjust to within plus or minus 10 percent of design. 

2.05 RECORDING AND ADJUSTING 

A. Field Logs: Maintain written logs including: 
1. Running log of events and issues. 
2. Discrepancies, deficient or uncompleted work by others. 
3. Contract interpretation requests. 
4. Lists of completed tests. 

B. 	Ensure recorded data represents actual measured or observed conditions. 

C. 	Permanently mark settings of valves, dampers, and other adjustment devices allowing settings 
to be restored. Set and lock memory stops. 

D. 	After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified. 

E. 	Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings. 

F. 	At final inspection, recheck random selections of data recorded in report. Recheck points or 
areas as selected and witnessed by the Owner. 

G. 	Seasonal Testing: If initial TAB procedures were not performed during near peak summer and 
winter conditions, perform additional testing, inspecting and adjusting during near peak summer 
or winter conditions. 

H. 	10 Month Warranty Walk: TAB to perform additional testing and balancing to verify that 
balanced conditions are being maintained throughout and to report unusual conditions with 
recommendation of adjustments. TAB Contractor shall allow two days for this work. 

2.06 AIR SYSTEM PROCEDURE 

A. Adjust air handling and distribution systems to provide required or design supply, return, and 
exhaust air quantities at site altitude. 

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 
duct. 

C. Measure air quantities at air inlets and outlets. 

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 
and noise. 

E. Use volume control devices to regulate air quantities only to extent that adjustments do not 
create objectionable air motion or sound levels. Effect volume control by duct internal devices 
such as dampers. 

F. Vary total system air quantities by adjustment of fan speeds. Provide drive changes required. 
Vary branch air quantities by damper regulation. 

G. Provide system schematic with required and actual air quantities recorded at each outlet or 
inlet. 

H. Measure static air pressure conditions on air supply units, including filter and coil pressure 
drops, and total pressure across the fan. Make allowances for 50 percent loading of filters. 

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

23 05 93 - 4 
Testing, Adjusting, and Balancing 

February 2, 2023 



J. 	Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage. 

K. Where modulating dampers are provided, take measurements and balance at extreme 
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at 
minimum air flow rate, full heating. 

L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide 
required relationship between each to maintain approximately 0.05 inches positive static 
pressure near the building entries. 

M. For variable speed fans, fans and motor pulleys shall be adjusted or replaced if required so that 
the motor is fully loaded at 100% speed. Balance to design airflow by adjusting maximum 
variable speed drive output below 100%. 

2.07 SCOPE 

A. 	Test, adjust, and balance the following: 
1. Packaged Roof Top Heating/Cooling Units. 
2. Computer Room Air Conditioning Units. 
3. Terminal Heat Transfer Units. 
4. Fans. 
5. Air Filters. 
6. Air Inlets and Outlets. 

2.08 MINIMUM DATA TO BE REPORTED 

A. Electric Motors: 
1. Manufacturer. 
2. Model/Frame. 
3. HP/BHP. 
4. Phase, voltage, amperage; nameplate, actual, no load. 
5. RPM. 
6. Service factor. 
7. Starter size, rating, heater elements. 
8. Sheave Make/Size/Bore. 

B. V-Belt Drives: 
1. Identification/location. 
2. Required driven RPM. 
3. Driven sheave, diameter and RPM. 
4. Belt, size and quantity. 
5. Motor sheave diameter and RPM. 
6. Center to center distance, maximum, minimum, and actual. 

C. Cooling Coils: 
1. Identification/number. 
2. Location. 
3. Service. 
4. Manufacturer. 
5. Air flow, design and actual. 
6. Entering air DB temperature, design and actual. 
7. Entering air WB temperature, design and actual. 
8. Leaving air DB temperature, design and actual. 
9. Leaving air WB temperature, design and actual. 
10. Water flow, design and actual. 
11. Water pressure drop, design and actual. 
12. Entering water temperature, design and actual. 
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13. Leaving water temperature, design and actual. 
14. Air pressure drop, design and actual. 

D. Heating Coils: 
1. Identification/number. 
2. Location. 
3. Service. 
4. Manufacturer. 
5. Air flow, design and actual. 
6. Water flow, design and actual. 
7. Water pressure drop, design and actual. 
8. Entering water temperature, design and actual. 
9. Leaving water temperature, design and actual. 
10. Entering air temperature, design and actual. 
11. Leaving air temperature, design and actual. 
12. Air pressure drop, design and actual. 

E. Air Moving Equipment: 
1. Location. 
2. Manufacturer. 
3. Model number. 
4. Serial number. 
5. Arrangement/Class/Discharge. 
6. Air flow, specified and actual. 
7. Return air flow, specified and actual. 
8. Outside air flow, specified and actual. 
9. Total static pressure (total external), specified and actual. 
10. Inlet pressure. 
11. Discharge pressure. 
12. Sheave Make/Size/Bore. 
13. Number of Belts/Make/Size. 
14. Fan RPM. 

F. 	Return Air/Outside Air: 
1. Identification/location. 
2. Design air flow. 
3. Actual air flow. 
4. Design return air flow. 
5. Actual return air flow. 
6. Design outside air flow. 
7. Actual outside air flow. 
8. Return air temperature. 
9. Outside air temperature. 
10. Required mixed air temperature. 
11. Actual mixed air temperature. 
12. Design outside/return air ratio. 
13. Actual outside/return air ratio. 

G. Exhaust Fans: 
1. Location. 
2. Manufacturer. 
3. Model number. 
4. Serial number. 
5. Air flow, specified and actual. 
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6. Total static pressure (total external), specified and actual. 
7. Inlet pressure. 
8. Discharge pressure. 
9. Sheave Make/Size/Bore. 
10. Number of Belts/Make/Size. 
11. Fan RPM. 

H. 	Duct Traverses: 
1. System zone/branch. 
2. Duct size. 
3. Area. 
4. Design velocity. 
5. Design air flow. 
6. Test velocity. 
7. Test air flow. 
8. Duct static pressure. 
9. Air temperature. 
10. Air correction factor. 

I. 	Duct Leak Tests: 
1. 	Description of ductwork under test. 
2. 	Duct design operating pressure. 
3. 	Duct design test static pressure. 
4. 	Duct capacity, air flow. 
5. 	Maximum allowable leakage duct capacity times leak factor. 
6. 	Test apparatus: 

a. Blower. 
b. Orifice, tube size. 
c. Orifice size. 
d. Calibrated. 

7. 	Test static pressure. 
8. 	Test orifice differential pressure. 
9. Leakage. 

J. 	Air Distribution Tests: 
1. Air terminal number. 
2. Room number/location. 
3. Terminal type. 
4. Terminal size. 
5. Area factor. 
6. Design velocity. 
7. Design air flow. 
8. Test (final) velocity. 
9. Test (final) air flow. 
10. Percent of design air flow. 

K. Sound Level Reports: 
1. Location. 
2. Octave bands - equipment off. 
3. Octave bands - equipment on. 

END OF SECTION 
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SECTION 23 07 13 
DUCT INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Duct insulation. 

B. Duct liner. 

C. Insulation jackets. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 23 05 53 - HVAC Identification. 

C. Section 23 31 00 - HVAC Ducts and Casings: Glass fiber ducts. 

1.03 REFERENCE STANDARDS 

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus 2021. 

B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications 2013 (Reapproved 2019). 

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation 
2014 (Reapproved 2019). 

D. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and 
Sound Absorbing Material) 2019. 

E. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials 
and Facings ; 2008 . 

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

G. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations. 

H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021. 

I. ASTM E 119 (UL 263) - Standard Test Methods for Fire Tests of Building Construction and 
Materials. 

J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current 
Edition, Including All Revisions. 

K. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential 
Buildings. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations. 

C. Manufacturer's Instructions: Indicate installation procedures necessary to ensure acceptable 
workmanship and that installation standards will be achieved. 

1.05 QUALITY ASSURANCE 

A. 	Manufacturer Qualifications: Company specializing in manufacturing products of the type 
specified in this section with not less than three years of documented experience. 
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PART 2 PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. 	Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50, 
maximum, when tested in accordance with ASTM E84 or ASTM E84. 

2.02 GLASS FIBER, FLEXIBLE 

A. Manufacturer: 
1. Knauf Fiber Glass 
2. Johns Manville Corporation 
3. Owens Corning Corp 
4. CertainTeed Corporation ; [ 	]  
5. Manson 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Insulation: ASTM C553; glass fiber flexible, limited combustibility blanket. 
1. 'K' value: 0.27 at 75 degrees F , when tested in accordance with ASTM C518. 
2. Minimum 1.0 PCF Density 
3. Maximum Water Vapor Absorption: 5.0 percent by weight. 

C. 	Vapor Barrier Jacket: 
1. Kraft paper with glass fiber yarn and bonded to aluminized film. 
2. Moisture Vapor Permeability: 0.029 ng/Pa s m (0.02 perm inch), when tested in 

accordance with ASTM E96/E96M. 
3. Secure with UL listed pressure sensitive tape. 

D. 	Vapor Barrier Tape: 
1. 	Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 

sensitive rubber based adhesive. 

E. Tie Wire: Annealed steel, 16 gage, 0.0508 inch diameter. 

2.03 GLASS FIBER, RIGID 

A. Manufacturer: 
1. Knauf Fiber Glass 
2. Johns Manville Corporation 
3. Owens Corning Corp 
4. CertainTeed Corporation ; [ 	]  
5. Manson 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Insulation: ASTM C 612; rigid, board. 
1. 'K' Value: 0.27 at 75 degrees F , when tested in accordance with ASTM C518. 
2. Minimum 3.0 PCF Density 
3. Maximum Service Temperature: 450 degrees F. 
4. Maximum Water Vapor Absorption: 5.0 percent. 

C. 	Vapor Barrier Jacket: 
1. Kraft paper with glass fiber yarn and bonded to aluminized film. 
2. Moisture Vapor Permeability: 0.029 ng/Pa s m (0.02 perm inch), when tested in 

accordance with ASTM E96/E96M. 
3. Secure with UL listed pressure sensitive tape . 

D. 	Vapor Barrier Tape: 
1. 	Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 

sensitive rubber based adhesive. 
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2.04 DUCT LINER 

A. Manufacturers: 
1. Knauf Insulation ; Model Atmospheric Duct Liner 
2. Johns Manville Corporation ; Model Linacoustic RC 
3. Owens Corning Corp 
4. CertainTeed Corporation;: www.certainteed.com/#sle.  
5. Manson 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Note: Choose the liner type - Elastomeric Foam or Glass Fiber. 

C. 	Insulation: Non-corrosive, limited combustibility glass fiber complying with ASTM C1071; 
flexible blanket, rigid board, and preformed round liner board ;impregnated surface and edges 
coated with poly vinyl acetate polymer or acrylic polymer . 
1. Fungal Resistance: No growth when tested according to ASTM G21. 
2. Apparent Thermal Conductivity: Maximum of 0.31 at 75 degrees F. 
3. Service Temperature: Up to 250 degrees F. 
4. Rated Velocity on Coated Air Side for Air Erosion: 5,000 fpm, minimum. 
5. Minimum Noise Reduction Coefficients: 

a. 	1 inch Thickness: 0.45. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that ducts have been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

3.02 INSTALLATION 

A. 	Install in accordance with manufacturer's instructions. 

B. 	Install in accordance with NAIMA National Insulation Standards. 

C. 	All insulation shall be applied so that there is no fiberglass exposed to the air stream without 
filters downstream. All fiberglass insulation, including all exposed edges, shall be coated, or 
mylar or other suitable material shall be provided between fiberglass and the air stream. 

D. 	Insulate ducts conveying air below ambient temperature: 
1. Provide insulation with vapor barrier jackets. 
2. Finish with tape and vapor barrier jacket. 
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 

and expansion joints except where prohibited by code. 

E. 	Insulate ducts conveying air above ambient temperature: 
1. Provide with standard vapor barrier jacket. 
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of 

insulation. 

F. 	External Duct Insulation Application: 
1. Provide vapor barrier jacket. Cover with aluminum jacket with seams located on bottom 

side of horizontal ductwork. 
2. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier 

adhesive or tape to match jacket. 
3. Install without sag on underside of duct. Use adhesive or mechanical fasteners where 

necessary to prevent sagging. Lift duct off trapeze hangers and insert spacers. 
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier mastic. 
5. Stop and point insulation around access doors and damper operators to allow operation 

without disturbing wrapping. 
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G. 	Duct and Plenum Liner Application: 
1. Adhere insulation with adhesive for 90 percent coverage. 
2. Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for spacing. 
3. Seal and smooth joints. Seal and coat transverse joints. 
4. Seal liner surface penetrations with adhesive. 
5. Duct dimensions indicated are net inside dimensions required for air flow. Increase duct 

size to allow for insulation thickness. 

3.03 SCHEDULES 

A. 	Exhaust Ducts Within 10 ft of Exterior Openings and Where Noted on Drawings: 
1. Flexible Glass Fiber Duct Insulation: 1-1/2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 1-1/2 inches thick. 

B. 	Exhaust/Relief Ducts Exposed to Outdoor Air: 
1. Flexible Glass Fiber Duct Insulation: 1-1/2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 1-1/2 inches thick. 

C. 	Outside Air Intake Ducts: 
1. Flexible Glass Fiber Duct Insulation: 1-1/2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 1-1/2 inches thick. 

D. 	Plenums/Air Transfers: 
1. Flexible Glass Fiber Duct Insulation: 1-1/2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 1-1/2 inches thick. 
3. Flexible Glass Fiber Duct Liner Insulation: 1 inches thick, where denoted on drawings. 
4. Rigid Glass Fiber Duct Liner Insulation: 1 inches thick, where denoted on drawings. 

E. Supply Ducts: 
1. Flexible Glass Fiber Duct Insulation: 1-1/2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 1-1/2 inches thick. 
3. Flexible Glass Fiber Duct Liner Insulation: 1 inches thick, where noted on the drawings. 
4. Rigid Glass Fiber Duct Liner Insulation: 1 inches thick, where noted on the drawings. 

F. 	Supply and Return Ducts in Attic Space: 
1. Flexible Glass Fiber Duct Insulation: 2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 2 inches thick. 

G. Ducts Exposed to Outdoors: 
1. Flexible Glass Fiber Duct Insulation: 1-1/2 inches thick. 
2. Rigid Glass Fiber Duct Insulation: 1-1/2 inches thick. 

H. 	Combustion Air Ducts: 
1. 	Flexible Glass Fiber Duct Insulation: [1-1/2] inches thick. 

END OF SECTION 
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SECTION 23 07 19 
HVAC PIPING INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Piping insulation. 

B. Flexible removable and reusable blanket insulation. 

C. Jackets and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 23 0716 - HVAC Equipment Insulation. 

C. Section 23 21 13 - Hydronic Piping: Placement of hangers and hanger inserts. 

1.03 REFERENCE STANDARDS 

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014. 

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
(Metric) 2014. 

C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus 2019. 

D. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation 
2017. 

E. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form 2020a. 

F. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2022a. 

G. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation 2022. 

H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel 2008 (Reapproved 2018). 

I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

J. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor 
Transmission Rate of Materials 2022a. 

K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current 
Edition, Including All Revisions. 

L. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low Rise Residential 
Buildings. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations. 

C. Manufacturer's Instructions: Indicate installation procedures that ensure acceptable 
workmanship and installation standards will be achieved. 

1.05 QUALITY ASSURANCE 

A. 	Manufacturer Qualifications: Company specializing in manufacturing the Products specified in 
this section with not less than three years of documented experience. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site, labeled with manufacturer's identification, product property 
performance, and thickness. 

PART 2 PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. 	Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50, 
maximum, when tested in accordance with ASTM E84 or ASTM E84. 

2.02 GLASS FIBER, RIGID 

A. Manufacturers: 
1. Johns Manville Corporation : www.jm.com/#sle.  
2. Knauf Insulation 
3. Owens Corning Corp 
4. Manson. 
5. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Insulation: ASTM C547and ASTM C795; rigid molded, noncombustible. 
1. K Value: ASTM C177, 0.24 at 75 degrees F. 
2. Maximum Service Temperature: 850 degrees F. 
3. Maximum moisture absorption: 5 percent by weight. 

C. 	Vapor Barrier Jacket: White kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches. 

D. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers. 

E. 	All joints to be sealed with factory-applied, self-seal lap and butt strips. 

2.03 FLEXIBLE ELASTOMERIC CELLULAR INSULATION 

A. Manufacturer: 
1. Aeroflex USA, Inc ; Aerocell 
2. Armacell LLC 
3. K-Flex USA LLC 
4. Nomaco 
5. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Insulation material shall be an EPDM rubber, flexible, closed-cell elastomeric insulation in 
tubular or sheet form. The product will be tested for and meet or exceed the requirements 
defined in ASTM C 534. 

C. 	EPDM elastomeric insulation material shall be manufactured without the use of CFC's, HFC's 
or HCFC's. 

D. 	EPDM elastomeric insulation shall have a flame-spread index of 25 or less and a smoke- 
developed index of 50 or less when tested in accordance with ASTM E 84, for all products 
through 2” thickness. Product to be suitable for use from -297F to 300F continuous service 
temperature, per ASTM C 411. 

E. 	EPDM elastomeric insulation shall have a maximum thermal conductivity of 0.245 Btu-in./h-ft2 
F at a 75 F mean temperature when tested in accordance with ASTM C 177 or ASTM C 518. 

F. 	EPDM elastomeric insulation shall have a maximum water vapor transmission of 0.03 perm- 
inches when tested in accordance with ASTM E 96, Procedure A, latest revision. 

G. 	Product must exhibit long-term UV resistance, when unfinished in outdoor installations, per 
ASTM G 7 and ASTM G 90. 
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H. 	EPDM elastomeric insulation must not contribute to external stress corrosion cracking as when 
tested by ASTM C 692. 

I. Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation. 
Accessories and adhesives shall not detract from any of the system ratings as specified above. 

J. All manufacturers installation requirements and recommendations must be followed. 

2.04 JACKETS 

A. PVC Plastic. 
1. 	Manufacturers: 

a. Knauf 
b. Owens Corning Corp 
c. Johns Manville International, Inc: 
d. Certainteed Corp 
e. Zeston 2000. 
f. PROTO PVC Corp. 
g. Speedline Corp. 
h. Substitutions: See Section 01 60 00 - Product Requirements. 

2. 	Jacket: One or two piece molded type fitting covers and sheet material, off-white color. 
a. Minimum Service Temperature: 0 degrees F. 
b. Maximum Service Temperature: 150 degrees F. 
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in 

accordance with ASTM E96/E96M. 
d. Thickness: 10 mil. 
e. Connections: Brush on welding adhesive. 

B. 	Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet. 
1. Thickness: 0.016 inch sheet. 
2. Finish: Smooth. 
3. Joining: Longitudinal slip joints and 2 inch laps. 
4. Fittings: 0.016 inch thick die shaped fitting covers with factory attached protective liner. 
5. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that piping has been tested before applying insulation materials. 

B. Verify that surfaces are clean and dry, with foreign material removed. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with the Midwest Insulation Contractors Association (MICA), National 
Commercial and Insulation Standard. 

C. All insulation shall be applied so that there is no fiberglass exposed to the return air plenum. All 
fiberglass insulation, including all exposed edges, shall be coated, or mylar or other suitable 
material shall be provided between fiberglass and the air stream. 

D. Exposed Piping: Locate insulation and cover seams in least visible locations. 

E. Insulated pipes conveying fluids below ambient temperature; insulate entire system including 
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion 
joints. 

F. Glass fiber insulated pipes conveying fluids below ambient temperature: 
1. 	Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing 

longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward 
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clinch expanding staples and vapor barrier mastic. 
2. 	Insulate fittings, joints, and valves with molded insulation of like material and thickness as 

adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers. 

G. 	For hot piping conveying fluids over 110 degrees F ,insulate flanges and unions at equipment. 

H. 	Glass fiber insulated pipes conveying fluids above ambient temperature. 
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 

Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers. 

I. 	Inserts and Shields: 
1. Application: Piping 1 inches diameter or larger. 
2. Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3. Insert location: Between support shield and piping and under the finish jacket. 
4. Insert Configuration: Minimum 6 inches long, of same thickness and contour as adjoining 

insulation; may be factory fabricated. 
5. Insert Material: Hydrous calcium silicate insulation or other heavy density insulating 

material suitable for the planned temperature range. 

J. 	Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish 
at supports, protrusions, and interruptions. At fire separations, refer to Section 07 84 00. 

K. 	Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above 
finished floor): Finish with PVC jacket and fitting covers. 

L. 	Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints, and valves with 
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced 
vapor barrier cement. Cover with PVC or aluminum jacket with seams located on bottom side 
of horizontal piping. 

3.03 SCHEDULE 

A. Cooling Systems: 
1. 	Condensate Drains from Cooling Coils located above ceiling: 

a. Glass Fiber Insulation: 
1) 	Pipe Size Range: All Sizes 

(a) Thickness: 1 inch 
b. Flexible Elastomeric Foam Insulation: 

1) 	Pipe Size Range: All Sizes 
(a) Thickness: 1/2 inch 

2. 	Refrigerant Piping: 
a. 	Flexible Elastomeric Insulation: 

1) Pipe Size Range: 1 inch and under 
(a) Thickness: 1/2 inch. 

2) Pipe Size Range: 1 1/4 inch and above 
(a) Thickness: 1 inch. 

END OF SECTION 
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SECTION 23 31 00 
HVAC DUCTS AND CASINGS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Metal ductwork. 

B. Flexible Duct Liner 

C. Duct cleaning. 

D. Testing and Repair 

1.02 RELATED REQUIREMENTS 

A. Section 01 3516.01 - Material Documentation Sheet 

B. Section 01 5721 - IAQ Construction and Preoccupancy 

C. Section 01 5721.01 - IAQ Planning Checklist 

D. Section 01 5721.02 - IAQ Inspection Checklist 

E. Section 01 5721.03 - IAQ Log. 

F. Section 01 6116.01 - Accessory Material VOC Content Certification Form. 

G. Section 09 91 13 - Exterior Painting: Weld priming, weather resistant, paint or coating. 

H. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC. 

I. Section 23 07 13 - DUCT INSULATION: External insulation and duct liner. 

J. Section 23 33 00 - Air Duct Accessories. 

K. Section 23 37 00 - Air Outlets and Inlets. 

1.03 REFERENCE STANDARDS 

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022. 

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014. 

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022. 

D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021. 

E. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems 
2021. 

F. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning 
Contractors' National Association; 2012, 2nd Edition. 

G. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021. 

H. SMACNA (KVS) - Kitchen Ventilation Systems and Food Service Equipment Fabrication and 
Installation Guidelines 2001. 

I. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual 2012. 

J. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential 
Buildings. 

K. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors current edition, including all 
revisions. 

1.04 PERFORMANCE REQUIREMENTS 

A. 	No variation of duct configuration or sizes permitted except by written permission. Size round 
ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent 
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rectangular and round ducts. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Provide required LEED submittals and documentation per Section 01 3000. 

C. Product Data: Provide data for duct materials. 

D. Shop Drawings: Indicate duct fittings, particulars such as gages, sizes, welds, and 
configuration prior to start of work for systems. 

E. Sheet metal shop coordination drawings shall be provided by the Division 23 mechanical 
contractor. Refer to Section 23 0501 for coordination drawing requirements. 

F. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure, 
and leakage rate, following SMACNA (LEAK). 

G. Project Record Documents: Record actual locations of ducts and duct fittings. Record 
changes in fitting location and type. Show additional fittings used. 

1.06 QUALITY ASSURANCE 

A. Construction of ductwork shall be in accordance with the recommendation of the latest edition 
of ASHRAE Handbook, HVAC Systems and Equipment, Chapter 16; Sheet Metal and Air 
Conditioning Contractor's National Association, Inc. (SMACNA) Manual, First Edition - 1985 for 
low pressure duct; SMACNA Manual, Second Edition - 1975 for duct liner application 
standards; except as otherwise specified. 

B. Duct coverings, duct linings, tapes, and core materials in panels used in duct systems shall 
have a flame spread rating not over 25, without evidence of continued progressive combustion 
and a smoke developed rating no higher than 50. If coverings and linings are to be applied with 
adhesives, they shall be tested as applied with such adhesives, or the adhesives used shall 
have a flame spread rating not over 25 and a smoke developed rating no higher than 50 when 
in the final dry state. 

C. Ductwork, shall be constructed of new prime grade galvanized sheet steel, manufactured in 
accordance with ASTM A525 standards for hot dip galvanized sheet and ASTM A527 for lock 
forming quality. Coating weight shall not be less than 1.25 oz. per sq.ft. where used in normal 
applications. Where marine atmospheres, corrosive industrial pollutants, and cyclic or 
continuous contact with water is evident, the coating weight shall not be less than 2.5 oz. per 
sq.ft. Sheets having coating that will flake or peel under any forming operation will not be 
allowed. 
1. 	Minimum rectangular duct sheet metal gauges, reinforcement and rigidity shall be in 

accordance with Table 1-5, SMACNA HVAC Duct Construction Standards, First Edition 
1985. 

D. Installer Qualifications: Company specializing in performing the type of work specified in this 
section, with minimum 2 years ofdocumented experience. 

1.07 REGULATORY REQUIREMENTS 

A. 	Construct ductwork to NFPA 90A standards. 

1.08 WARRANTY 

A. 	Fabric Duct: 10 year product warranty for products supplied for the fabric portion of this system 
as well as a design and performance warranty. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. 	All ductwork kept on site shall have open ends wrapped and protected from dirt entering inside 
of duct. All ductwork and duct accessories shall be kept off floor. 
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1.10 FIELD CONDITIONS 

A. Do not install duct sealants when temperatures are less than those recommended by sealant 
manufacturers. 

B. Maintain temperatures within acceptable range during and after installation of duct sealants. 

C. Refer to section 01 5721 - IAQ Construction and Preoccupancy for additional requirements. 

PART 2 PRODUCTS 

2.01 DUCT ASSEMBLIES 

A. 	Regulatory Requirements: Construct ductwork to comply with NFPA 90A standards. 

2.02 MATERIALS 

A. 	Galvanized Steel for Ducts: Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type 
B, with G90/Z275 coating. 

B. 	Fume hood exhaust shall be PVC-coated galvanized steel lock forming quality meeting UL 181, 
ASTM A 653/A 653/M, G90 (Z275) coating designation. Provide 4-mil PVC coating on the 
interior of the duct and fittings. Gauges shall be per the latest issue of SMACNA for listed 
pressure requirements. 
1. 	Provide Class B seals for all joints. 

C. 	Shower/Locker room exhaust ductwork shall be aluminum construction conforming to ASTM B 
209 Alloy 3003, Temper H14. Gauges shall be per the latest issue of SMACNA for listed 
pressure requirements. Seal all joints liquid-tight. Pitch ductwork back toward grille. 

D. Round and Oval Duct Liner: 
1. 	Shall be factory fabricated double-walled with 1" thick sound insulation and inner 

perforated galvanized metal liner. Construction shall comply with flame and smoke rating 
required by NFPA 90A. Metal liner shall be 24 gauge having perforations not exceeding 
2.4mm (3/32 inch) diameter and approximately 22 percent free area. Metal liner for fittings 
need not be perforated. Provide liner couplings/spacer for metal liner. At the end of 
insulated sections, provide insulation end fittings to reduce outer shell to liner size. 
Provide liner spacing/concentricity leaving airway unobstructed. Refer to section 23 0713 
for insulation requirements. All dimensions shown on the drawings are inside duct 
dimensions and do not include the dimension of the duct liner. 

E. 	Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant. 
1. Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration and 

compatible with substrates, and recommended by manufacturer for pressure class of 
ducts. 

2. Surface Burning Characteristics: Flame spread index of zero and smoke developed index 
of zero, when tested in accordance with ASTM E84. 

F. Low Pressure Insulated Flexible Ducts: 
1. 	Manufacturers: 

a. Flexmaster Model 5M. 
b. Thermaflex, Model M-KC 
c. Buckley, Model Type 2. 
d. Substitutions: See Section 01 6000 - Product Requirements. 

2. 	Three ply aluminum/fiberglass/aluminized polyester film supported by helically wound 
spring steel wire; 1 inch thick, 3/4 lb. density, fiberglass insulation; air tight aluminized fire 
retardant vapor barrier film. 
a. Pressure Rating: 5 inches WG positive and 5 inches WG negative. 
b. Maximum Velocity: 4000 fpm. 
c. Temperature Range: -10 degrees F to 160 degrees F. 

G. High Pressure Flexible ducts 
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1. 	Manufacturers: 
a. Flexmaster Model 3M. 
b. Thermaflex, Model M-KC 
c. Buckley, Model Type 3 
d. Substitutions: See Section 01600 - Product Requirements. 

	

2. 	Insulated, flexible high pressure ducts shall be used for connecting high velocity branch 
runouts to terminal units and other related equipment on the high pressure side of the 
system and shall have an inner core of all metal construction, consisting of a bonded 3 ply 
laminate, mechanically corrugated for strength and air tightness and covered with a one 
inch thick fiberglass blanket of one pound density, and an airtight foil fire retardant skin 
over the insulation. 
a. Pressure Rating: 10 inches WG positive and 1.0 inches negative. 
b. Maximum Velocity: 4000 fpm. 
c. Temperature Range: -20 degrees F to 210 degrees F. 

H. Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant. 

	

1. 	Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration and 
compatible with substrates, and recommended by manufacturer for pressure class of 
ducts. 
a. 	All sealers and sealants shall meet the low VOC requirements for LEED. Refer to 

Division 01 of the specifications for additional information. 

I. Hanger Rod: ASTM A 36/A 36M; steel, galvanized; threaded both ends, threaded one end, or 
continuously threaded. 

J. A maximum length of 12" of flexible ductwork will be allowed in the exhaust and return air 
ductwork systems. Contractor shall ensure that flexible ductwork used in these systems are 
sealed air tight to the sheet metal duct. 

2.03 DUCTWORK FABRICATION 

A. Fabricate and support in accordance with SMACNA (DCS) and as indicated. 

B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated. 

C. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline. Where not possible and where rectangular elbows must be used, provide air foil 
turning vanes of perforated metal with glass fiber insulation. 

D. Provide air foil turning vanes of performated metal with glass fiber insulation in all rectangular 
elbows in the supply air stream, return air stream, and exhaust air stream for all duct sizes with 
a width greater then 12" and a height greater then 12" (12"x12"). 

E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream. 

F. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS). 

G. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard. Joints shall be minimum 4 inch cemented slip joint, brazed or 
electric welded. Prime coat welded joints. 

H. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree 
conical tee connections may be used. 

I. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, 
provide blank-out panels sealing louver area around duct. Use same material as duct, painted 
black on exterior side; seal to louver frame and duct. Bottom of ductwork shall be sloped down 
to louver to allow rain, snow, etc. to run out of ductwork. 

J. All sheetmetal ductwork in the student dining / stage, shop areas, and other areas with exposed 
ductwork shall have paint grip type construction. All ductwork to be painted shall have the 
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exterior wiped down after installation with proper cleaning solution to remove any oils, grease, 
etc. that would prohibit paint from sticking to ductwork. Painting of ductwork shall be by 
General Contractor. 

2.04 MANUFACTURED DUCTWORK AND FITTINGS 

A. 	Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated. Provide duct material, gages,reinforcing, and sealing for operating 
pressures indicated. 

B. 	Construct ductwork of new prime grade galvanized sheet steel, manufactured in accordance 
with ASTM A525 standards for hot dip galvanized sheet. Coating weight shall not be less than 
0.90 oz. per sq.ft. where used in normal applications. Sheets having coating that will flake or 
peel under forming operation will not be allowed. 

C. 	Installation of sheet metal ducts and related work shall comply with applicable Local, State and 
National Codes, rules, regulations and ordinances, including the following specific codes: 
1. Air conditioning and ventilating systems of other than residence type NFPA No. 90A. 
2. Air conditioning, warm air heating, air cooling, and ventilating systems NFPA No. 90B. 

D. 	Minimum round duct sheet metal gauge shall be as follows: 
1. Diameter 3 through 14 inches: Spiral Seam Gauge = 26, Longitudinal Seam Gauge = 24. 
2. Diameter 15 through 26 inches: Spiral Seam Gauge = 24, Longitudinal Seam Gauge = 

22. 
3. Diameter 27 through 36 inches: Spiral Seam Gauge = 22, Longitudinal Seam Gauge = 

20. 
4. Diameter 37 through 50 inches: Spiral Seam Gauge = 20, Longitudinal Seam Gauge = 

20. 
5. Diameter 51 through 60 inches: Spiral Seam Gauge = 18, Longitudinal Seam Gauge = 

18. 

E. 	Minimum flat oval duct sheet metal gauge shall be as follows: 
1. Major Dimension Duct Width up through 24 inches: Spiral Seam Gauge = 24, 

Longitudinal Seam Gauge = 20. 
2. Major Dimension Duct Width 25 through 36 inches: Spiral Seam Gauge = 22, 

Longitudinal Seam Gauge = 20. 
3. Major Dimension Duct Width 37 through 48 inches: Spiral Seam Gauge = 22, 

Longitudinal Seam Gauge = 18. 

F. 	Fittings for duct construction shall be of sheet metal gauges as follows: 
1. Duct Diamter/Major Dimension 3 through 14 inches: Spiral Seam Gauge = 24, 

Longitudinal Seam Gauge = 20. 
2. Duct Diameter/Major Dimension 15 through 26 inches: Spiral Seam Gauge = 22, 

Longitudinal Seam Gauge = 20. 
3. Duct Diameter/Major Dimension 27 through 36 inches: Spiral Seam Gauge = 20, 

Longitudinal Seam Gauge = 20. 
4. Duct Diameter/Major Dimension 37 through 50 inches: Spiral Seam Gauge = 20, 

Longitudinal Seam Gauge = 18. 
5. Duct Diameter/Major Dimension 51 through 60 inches: Spiral Seam Gauge = 18, 

Longitudinal Seam Gauge = 18. 

G. 	Provide with Class A seals for all duct joints. 

H. 	Transverse Duct Connection System: SMACNA "E" rated rigidly class connection, 45 degree 
and 90 degree fittings as indicated on the drawings, interlocking angle and duct edge 
connection system with sealant, gasket, cleats, and corner clips. Special fittings as required 
and where not of standard construction shall be factory fabricated to fit the ductwork furnished 
on the Project. 
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2.05 METAL DUCT HANGERS AND SUPPORTS 

A. Support horizontal ductwork runs with suitable strap or trapeze hangers on 6 foot centers. 
Where duct weight for the 6 foot length is less than 40 pounds, space hangers 8 feet on 
center. Support vertical risers at floors with galvanized steel angles riveted to duct on all sides. 
Size of angles shall be one gage heavier than the ductwork it is supporting. 

B. Ductwork may be supported using load rated cable suspension system equal to Gripple Hang-
Fast system. Suspension system shall have a specified manufacturer's Save Working Load 
(SWL) and supplementary safety factor of at least 5 times the SWL. 
1. Suspension system shall be verified by SMACNA Testing and Research Institute to be in 

compliance with SMACNA Duct Construction Standard Guidelines (1995 Ch 4). 
2. Support ductwork at 6' on center for all round supply 22 inch in diameter or equivlaent 

square and over. For all supply over 20" support on 6 ft centers. 
a. 	Mechanical contractor shall consult hanger manufacturer sizing chart for proper 

hanger sizing based on supported weight. 
3. The "Clutcher" cable hanging system manufactured by Ductmate is not an acceptable 

product and shall not be used. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install, support, and seal ducts in accordance with SMACNA (DCS). 

B. Install in accordance with manufacturer's instructions. 

C. Duct sizes indicated are inside clear dimensions. For lined ducts, maintain sizes inside lining. 

D. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. 

E. Provide openings in ductwork where required to accommodate thermometers and controllers. 
Provide pilot tube openings where required for testing of systems, complete with metal can 
with spring device or screw to ensure against air leakage. Where openings are provided in 
insulated ductwork, install insulation material inside a metal ring. 

F. Locate ducts with sufficient space around equipment to allow normal operating and 
maintenance activities. 

G. Use crimp joints with bead for joining round duct sizes 8 inch and smaller with crimp in direction 
of air flow. 

H. Use double nuts and lock washers on threaded rod supports. 

I. Connect terminal units to supply ducts directly or with one foot maximum length of flexible duct. 
Do not use flexible duct to change direction. 

J. Connect diffusers to low pressure ducts with 10 feet maximum length of flexible duct held in 
place with strap or clamp. 

K. Connect flexible ducts to metal ducts with adhesive tape and draw bands. 

L. Set plenum doors 6 to 12 inches above floor. Arrange door swings so that fan static pressure 
holds door in closed position. 

M. During construction provide temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork system. 

N. Ducts shall be installed substantially as indicated on the Drawings. However, where conflicts 
occur with other trades, the Architect/Engineer reserves the right to require the Contractor to 
make minor changes in duct locations without extra cost to the Owner. 

O. Locate ductwork within walls, ceilings, utility or pipe spaces, chases, joist spaces, and the like, 
insofar as is practical and so that such Work will be properly concealed. 
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1. Space sufficiently distant from other Work and from adjacent lines, ducts, etc., to permit 
maintenance, replacement, insulation, etc., so not less than 1 inch space will exist 
between completed finished surfaces. 

2. Space parallel runs of ductwork so that each individual run of duct can be separately 
insulated. Parallel runs of duct or piping, insulated as a bundle, will not be accepted. 

3. This Contractor shall clean the interior of ductwork and fittings, leaving area clean and free 
of loose insulation and other construction debris. 

4. Provide flexible connections at all fan powered equipment on inlet and discharge sides of 
equipment. 

P. 	Support horizontal ductwork runs with suitable strap or trapeze hangers on 6 foot centers. 
Where duct weight for the 6 foot length is less than 40 pounds, space hangers 8 feet on 
center. When weight of duct between hangers does not exceed 60 pounds, hangers shall be 1 
inch wide by 18 gauge. For greater weights, use trapeze hangers 6 feet on center, as 
approved by Architect/Engineer. Support vertical risers at floors with galvanized steel angles 
riveted to duct on all sides. Size of angles shall be one size heavier than scheduled for stiffer 
angles. 

Q. 	Pack and caulk around ductwork passing through walls and floors where required to prevent 
sound transmission using fiberglass packing and metal collar. 
1. 	Connect to walls with galvanized angles anchored to wall and construction. Seal angles 

using approved sealant compound. 

R. 	Seal ductwork connections to exterior wall louvers using waterproof silicone or polyurethane 
sealant. 
1. 	Bottom of ductwork shall be sloped up minimum of 30 degrees toward inside of building to 

control entry of water. 

S. 	All supply make-up air ductwork connected to roof mounted supply air make-up fan and kitchen 
range hood shall be sealed at all joints with silicone sealer. Duct shall be wrapped with 
insulation. 

T. 	Clean interior of ductwork, leaving it free of loose material and construction debris. 

U. 	Where water piping is installed over electrical switchgear, provide .015, #302, 18-8 stainless 
steel or 20 oz. copper pans with soldered joints and approved drains to suitably protect 
switchgear. 

V. 	Sheet metal elbows and fittings shall be constructed to comply with the following: 
1. Curved elbows shall have a radius not less than 150 percent of duct width to the 

centerline of the duct (R/D = 1.5). 
2. Where R/D ratio is less than 1.5, use hollow vane (air foil) vanes or turn blades. 
3. Elbows and other fittings shall be constructed the same as required for straight runs of 

ductwork. Round elbows shall be crimped and beaded on the downstream end. Square 
elbows must have turning vanes. 

4. When air foil vanes are used in elbows, elbows may have square throat and heel or radius 
heel and radius throat. 

W. 	Provide, where denoted on Drawings and in square elbows of low pressure ducts, air turning 
vanes designed to carry the air around the 90 degree bend without eddying or pressure 
fluctuations in the turn. Vanes shall be formed blade type and of standard catalog product of 
reputable manufacturer. Manufacturer of air turns shall recommend the number and size of 
blades. Air turns shall be the complete unit type installed along the diagonals of each square 
elbow. 
1. Refer to specification section 23 3300 for additional requirements. 
2. Vanes shall be constructed and installed to limit pressure loss to not more than 20 percent 

of the velocity pressure. 

X. 	At exterior wall louvers, seal duct to louver frame and install blank-out panels. Slope bottom of 
ductwork down to louver to allow rain, snow, etc. to run out of ductwork. 
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Y. Install suspension system in accordance with manufacturer's requirements. Installation 
instructions shall be provided with fabric duct system by unit manufacturer. 

Z. All sheetmetal ductwork in student dining / stage, shop areas, corridors, and other areas with 
exposed ductwork shall have paint grip type construction. All ductwork to be painted shall have 
the exterior wiped down after installation with proper cleaning solution to remove any oils, 
grease, etc. that would prohibit paint from sticking to ductwork. Painting of ductwork shall be by 
General Contractor. Color shall be per room finish selection schedule by architect. 

3.02 TESTING AND REPAIR 

A. Ductwork shall be sealed and leak tested as required by ASHRAE Standard 90.1. 

B. Upon completion of each respective ductwork system, but prior to insulating, covering, or 
backfilling, each system shall be thoroughly cleaned to remove construction dirt and foreign 
matter. 

C. Test Ductwork as Specified Herein 
1. No ductwork work shall be concealed or covered until it has been inspected and approved 

by the project inspector, who shall be notified when the Work is ready for inspection. 
Work shall be completely installed and tested as required by this Contract and 
Ordinances of the local Municipality and shall be leaktight to the satisfaction of those 
making the inspection and the Architect/ Engineer. 

2. In general, pressure tests shall be applied to ductwork. In no case shall piping be subject 
to pressure exceeding its rating. Defective work shall be promptly repaired or replaced 
and test shall be repeated until the particular system and component parts thereof receive 
approval of the Architect/Engineer. 

3. Provide temporary equipment for testing, including blower and gauges. Test ductwork 
system before insulation is installed and remove control devices before testing. Test each 
natural section of each ductwork system independently, but do not use ductwork dampers 
to isolate sections where test pressure exceeds damper pressure rating. 

4. Repair ductwork system sections which fail required ductwork test by disassembly and 
reinstallation, using new materials to extent required to overcome leakage. Do not use 
chemicals, stopleak compounds, mastics, or other temporary repair methods. 

5. Pressure for Testing of Ductwork Systems shall be as follows: 
a. 	High and Medium Pressure Ductwork (above 2 inch static pressure w.g.) 

1) Ductwork Systems include: VAV systems upstream of terminal boxes. 
2) Ductwork systems shall be sealed to SMACNA Seal Class B. 
3) Ductwork systems shall be tested for leakage in accordance with SMACNA 

leakage class 12 for rectangular ductwork and leakage class 6 for round 
ductwork. 

4) Leakage test procedures shall follow the outlines and classifications in the 
SMACNA HVAC Duct Leakage Test Manual. 

5) If the tested ductwork fails to meet allotted leakage level, the contractor shall 
modify to bring it into compliance and shall retest it until acceptable leakage is 
demonstrated. 

6) Testing apparatus shall be a high pressure air source consisting of a portable 
rotary blower having an inlet damper, and flow measuring device consisting of 
straightening vanes and an orifice plate installed in a straight tube having 
properly located pressure taps. Pressure and assembly shall have its own 
calibrated capacity curve. Pressure and flow reading shall be taken by using "U-
tube" manometers. 

b. 	Low Pressure Ductwork (2 inch static pressure and below w.g.) 
1) Ductwork Systems include: Constant Volume Systems, Ductwork downstream 

of terminal air devices, exhaust ducts. 
2) Ductwork systems shall be sealed to SMACNA Seal Class C. 
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3) Ductwork systems shall be tested for leakage in accordance with SMACNA 
leakage class 24 for rectangular ductwork and leakage class 12 for round 
ductwork. 

4) Leakage test procedures shall follow the outlines and classifications in the 
SMACNA HVAC Duct Leakage Test Manual. 

5) If the tested ductwork fails to meet allotted leakage level, the contractor shall 
modify to bring it into compliance and shall retest it until acceptable leakage is 
demonstrated. 

6) Testing apparatus shall be a high pressure air source consisting of a portable 
rotary blower having an inlet damper, and flow measuring device consisting of 
straightening vanes and an orifice plate installed in a straight tube having 
properly located pressure taps. Pressure and assembly shall have its own 
calibrated capacity curve. Pressure and flow reading shall be taken by using "U-
tube" manometers. 

6. 	Accurately record and report methods of testing, times, and dates of test, witnesses to the 
test, and the results of the test. Test reports shall be neatly typewritten on standard 8-1/2 
inch by 11 inch sheets and submitted in 5 copies to Architect/Engineer for approval within 
5 days after test has been performed. 

D. 	Damage resulting from tests shall be repaired or damaged materials replaced, to satisfaction of 
Architect/Engineer, and at no cost to Owner. 

3.03 CLEANING 

A. 	Clean duct system and force air at high velocity through duct to remove accumulated dust. To 
obtain sufficient air, clean half the system at a time. Protect equipment that could be harmed 
by excessive dirt with temporary filters, or bypass during cleaning. 

B. 	Temporary Closure: At ends of ducts which are not connected to equipment or distribution 
devices at time of ductwork installation, cover with polyethylene film or other covering which will 
keep the system clean until installation is completed. 

C. 	Fabric Duct Cleaning and Protection: 
1. Clean air handling unit and ductwork prior to the DuctSox system unit-by-unit as it is 

installed. Clean external surfaces of foreign substance which may cause corrosive 
deterioration of facing. 

2. Temporary Closure: At ends of ducts which are not connected to equipment or distribution 
devices at time of ductwork installation, cover with polyethylene film or other covering 
which will keep the system clean until installation is completed. 

3. If fabric duct systems become soiled during installation, they should be removed and 
cleaned following the manufacturers standard terms of laundry. 

3.04 SCHEDULES 

A. Ductwork Material: 
1. Low Pressure Supply (Heating Systems): Galvanized Steel. 
2. Low Pressure Supply (Cooling System): Galvanized Steel. 
3. Return and Relief: Galvanized Steel. 
4. General Exhaust: Galvanized Steel. 
5. Shower/Locker room: Aluminum 
6. Outside Air Intake: Galvanized Steel. 

END OF SECTION 
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SECTION 23 33 00 
AIR DUCT ACCESSORIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Air turning devices 

B. Backdraft dampers. 

C. Combination fire and smoke dampers. 

D. Duct access doors. 

E. Duct test holes. 

F. Flexible duct connections. 

G. Volume control dampers. 

H. Motorized Backdraft / Relief Damper 

1.02 RELATED REQUIREMENTS 

A. Refer to Section 01 6000 - Product Requirements 

B. Section 01 3516.01 - Material Documentation Sheet 

C. Section 01 5721 - IAQ Construction and Preoccupancy 

D. Section 01 5721.01 - IAQ Planning Checklist 

E. Section 01 5721.02 - IAQ Insepction Checklist 

F. Section 01 5721.03 - IAQ Log 

G. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions. 

H. Section 01 6116.01 - Accessory Material VOC Content Certification Form. 

I. Section 23 05 48 - Vibration and Seismic Controls. 

J. Section 23 31 00 - HVAC Ducts and Casings. 

K. Section 23 36 00 - VARIABLE AIR TERMINAL UNITS: Pressure regulating damper 
assemblies. 

L. Section 26 05 83 - EQUIPMENT WIRING: Electrical characteristics and wiring connections. 

1.03 REFERENCE STANDARDS 

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021. 

B. NFPA 92 - Standard for Smoke Control Systems 2021. 

C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations 2021. 

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021. 

E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service Current Edition, Including All 
Revisions. 

F. UL 555 - Standard for Fire Dampers Current Edition, Including All Revisions. 

G. UL 555S - Standard for Smoke Dampers Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide for shop fabricated assemblies including volume control dampers. 
Include electrical characteristics and connection requirements. 

C. Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers. 
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D. 	Manufacturer's Installation Instructions: Provide instructions for fire dampers. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Protect dampers from damage to operating linkages and blades. 

B. All ductwork accessories kept on site shall be wrapped and protected from dirt. All ductwork 
and duct accessories shall be kept off floor. 

PART 2 PRODUCTS 

2.01 AIR TURNING DEVICES/EXTRACTORS 

A. 	Air turning vanes/extractors shall be installer fabricated or manufactured. 

B. 	Air turning vanes/extractors shall be provided where denoted on drawing and in all square 
elbows of low pressure supply, return, and exhaust ducts for sizes above 12"x12". Air turning 
vanes/extracotrs shall be designed to carry the air around the 90 degree bend without eddying 
or pressure fluctuation in the turn. Vanes shall be formed blade type and of standard catalog 
product of a reputable manufacturer. Manufacturer of air turns and extractors shall recommend 
the number and size of vanes. Air turning vanes shall be the complete unit type installed along 
the diagonals of each square elbow. 

C. 	Vanes shall be constructed and installed to limit pressure loss to not more then 20 percent of 
velocity pressure. 

2.02 BACKDRAFT DAMPERS 

A. Manufacturers: 
1. Louvers & Dampers, Inc 
2. Nailor Industries Inc 
3. Ruskin Company 
4. Greenheck . 
5. Vent Products. 
6. Air Balance, Inc. 
7. United Enertech 
8. Loren Cook Company 
9. Pottorff 
10. Substitutions: See Section 01 6000 - Product Requirements . 

B. 	Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: Galvanized steel or 
Extruded aluminum , with blades of maximum 6 inch width, with felt or flexible vinyl sealed 
edges, linked together in rattle-free manner with 90 degree stop, steel ball bearings, and plated 
steel pivot pin; adjustment device to permit setting for varying differential static pressure. 
1. 	Provide counterbalance for building pressure activation. 

2.03 COMBINATION FIRE AND SMOKE DAMPERS 

A. Manufacturers: 
1. Louvers & Dampers, Inc 
2. Nailor Industries Inc 
3. Ruskin Company 
4. Ruskin . 
5. Greenheck 
6. Air Balance, Inc. 
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7. Vent Products 
8. United Enertech 
9. Pottorff 
10. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated. 

C. Provide factory sleeve and collar for each damper. 

D. Multiple Blade Dampers: Fabricate with 16 gage, 0.0598 inch galvanized steel frame and 
blades, oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, 
stainless steel jamb seals, 1/8 by 1/2 inch plated steel concealed linkage, stainless steel 
closure spring, blade stops, and lock, and 1/2 inch actuator shaft. 

E. Operators: UL listed and labelled spring return electric type suitable for 120 volts, single phase, 
60 Hz. Provide end switches to indicate damper position. Locate damper operator on interior of 
duct and link to damper operating shaft. 

F. Normally Open Smoke Responsive Fire Dampers: Curtain type, closing upon actuation of 
electro thermal link, flexible stainless steel blade edge seals to provide constant sealing 
pressure, stainless steel springs with locking devices to ensure positive closure for units 
mounted horizontally. 

G. Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL 
listed and labeled. 

2.04 DUCT ACCESS DOORS 

A. 	Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening 
locking devices. For insulated ducts, install minimum 1 inch thick insulation with sheet metal 
cover. 
1. Less Than 12 inches Square: Secure with sash locks. 
2. Up to 18 inches Square: Provide two hinges and two sash locks. 
3. Up to 24 by 48 inches: Three hinges and two compression latches with outside and inside 

handles. 

B. 	Access doors with sheet metal screw fasteners are not acceptable. 

2.05 FIRE DAMPERS 

A. Manufacturers: 
1. Louvers & Dampers, Inc 
2. Nailor Industries Inc 
3. Ruskin Company 
4. Greenheck 
5. Air Balance, Inc. 
6. Vent Products 
7. United Enertech 
8. Pottorff 
9. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Fabricate in accordance with NFPA 90A and UL 555, and as indicated. 

C. Ceiling (Radiation) Dampers: Galvanized steel, 22 gage, 0.0299 inch frame and 16 gage, 
0.0598 inch flap, two layers 0.125 inch ceramic fiber on top side and one layer on bottom side 
for round flaps, with locking clip. 
1. 	Manufacturers: 

a. Ruskin Company. 
b. Pottorff. 

D. Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel 
closure springs and latches for horizontal installations . Configure with blades out of air stream 
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(Type B) except for 1.0 inch pressure class ducts up to 12 inches in height. 

E. 	Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for combination 
fire/balancing dampers. 

2.06 VOLUME CONTROL DAMPERS 

A. Manufacturers: 
1. Louvers & Dampers, Inc 
2. Nailor Industries Inc 
3. Ruskin Company 
4. Greenheck 
5. Air Balance, Inc. 
6. Vent Products 
7. United Enertech 
8. Pottorff . 
9. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Fabricate in accordance with SMACNA (DCS) and as indicated. 

C. Rectangular 
1. Dampers shall be of opposed blade construction. 
2. Frame shall be 5 inches by 1 inch by 16 gauge galvanized steel. 
3. Blades shall be 6 inches wide by 16 gauge galvanized steel. 
4. Linkage shall include a locking device to hold damper in a fixed position. 

D. Round 
1. Dampers shall be of the butterfly type consisting of a circular blade mounted to the shaft. 
2. Frames shall be 20 gauge galvanized steel up to 20 inches diameter, 7 inches long. 
3. Blades shall be 20 gauge galvanized steel. 
4. Control shaft/hand quadrant shall be located on a square shaft and shall be lockable. 
5. Bearings shall be molded synthetic or bronze. 
6. Provide a minimum 1 1/2" shaft extension on manual dampers located in supply ductwork, 

to accomodate exterior ductwork insulation, to allow manual damper handle to be clear of 
supply ductwork. 

2.07 MOTORIZED BACKDRAFT/RELIEF DAMPERS 

A. Manufacturers: 
1. Louvers & Dampers, Inc 
2. Nailor Industries, inc 
3. Ruskin Company 
4. Greenheck 
5. Air Balance, Inc 
6. Vent Products 
7. United Enertech 
8. Pottorff 
9. Substitutions: See Section 01 6000 - Product Requirements 

B. 	Fabricate in accordance with SMACNA HVAC duct construction standards - Metal and flexible, 
as indicated. 

C. 	Dampers, unless otherwise specified, shall be low leakage dampers and shall be designed for 
tight shut-off such that for a 1500 fpm damper leakage does not exceed 1 percent at 6 inches 
w.g. Silent closing replacable butyl and neoprene seals shall be provided on blades on all four 
sides of the frame. Louver linkage to be concealed in frame channel outside of the air stream. 
Bearings shall be nylon bushings or impregnated sintered iron. Rigid blades shall be 

constructed of not lighter than double 22 gauge and shall have 6 inches maximum blade width. 
Frames shall have welded corners and shall be diagonally braced. 
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D. 	Whenever possible, damper size shall match ductwork size. The contractor shall verify air 
velocity and notify the engineer of sizing concerns prior to installation of dampers. 

2.08 DAMPER ACTUATORS 

A. 	Damper actuators shall be provided by temperature control contractor and installed by Division 
23 HVAC contractor. Refer to specification section 23 0913. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. 	Verify that electric power is available and of the correct characteristics. 

3.02 INSTALLATION 

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 
SMACNA (DCS). Refer to Section 23 31 00 for duct construction and pressure class. 

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where 
indicated. 

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as 
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide 
minimum 8 by 8 inch size for hand access, size for shoulder access, and as indicated. Provide 
4 by 4 inch for balancing dampers only. Review locations prior to fabrication. 

D. Provide fire dampers and combination fire and smoke dampers at locations indicated, where 
ducts and outlets pass through fire rated components , and where required by authorities having 
jurisdiction . Install with required perimeter mounting angles, sleeves, breakaway duct 
connections, corrosion resistant springs, bearings, bushings and hinges. 

E. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92. 

F. Demonstrate re-setting of fire dampers to Owner's representative. 

G. At fans and motorized equipment associated with ducts, provide flexible duct connections 
immediately adjacent to the equipment. 

H. At equipment supported by vibration isolators, provide flexible duct connections immediately 
adjacent to the equipment. 

I. Provide balancing dampers at points on supply, return, and exhaust systems where branches 
are taken from larger ducts as required for air balancing. Install minimum 2 duct widths from 
duct take-off. 

J. Provide balancing dampers on high velocity systems where indicated. Refer to Section 23 36 
00 - Air Terminal Units. 

K. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of 
whether dampers are specified as part of the diffuser, grille, or register assembly. 

L. Air turning vanes shall be provided where denoted on drawings and in square elbows of low 
pressure ducts. 

END OF SECTION 
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SECTION 23 34 23 
HVAC EXHAUST FANS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Roof exhausters. 

1.02 RELATED REQUIREMENTS 

A. Refer to Section 01 6000 - Product Requirements 

B. Section 23 0548 - Vibration and Seismic Controls. 

C. Section 23 33 00 - Air Duct Accessories: Backdraft dampers. 

1.03 REFERENCE STANDARDS 

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings 
Program 2015. 

B. AMCA 99 - Standards Handbook 2016. 

C. AMCA 204 - Balance Quality and Vibration Levels for Fans 2020. 

D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance 
Rating 2016. 

E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans 2014. 

F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data 2014. 

G. NEMA MG 1 - Motors and Generators 2021. 

H. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations 2021. 

I. UL 705 - Power Ventilators Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on fans and accessories including fan curves with specified 
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and 
electrical characteristics and connection requirements. 

C. Manufacturer's Instructions: Indicate installation instructions. 

D. Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare 
parts list, and wiring diagrams. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

1.06 FIELD CONDITIONS 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Greenheck: 

B. Loren Cook Company: 

C. Twin City Fan Co. 

D. PennBarry: 
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E. Acme Engineering and Manufacturing Corp. 

2.02 POWER VENTILATORS -GENERAL 

A. Static and Dynamically Balanced: AMCA 204 -Balance Quality and Vibration Levels for Fans. 

B. Performance Ratings: Determined in accordance with AMCA 210 and bearing the AMCA 
Certified Rating Seal. 

C. Sound Ratings: AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating 
Seal. 

D. Fabrication: Comply with AMCA 99. 

E. Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose specified and indicated. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. 	Install in accordance with manufacturer's instructions. 

B. Hung Cabinet Fans: 
1. Install fans with spring isolators and flexible electrical leads. Refer to Section 23 0548. 
2. Install flexible connections specified in Section 23 33 00 between fan and ductwork. 

Ensure metal bands of connectors are parallel with minimum one inch flex between 
ductwork and fan while running. 

C. 	Provide sheaves required for final air balance. 

D. 	Install backdraft dampers on inlet to roof and wall exhausters. 

E. 	Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated. 

END OF SECTION 
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SECTION 23 37 00 
AIR OUTLETS AND INLETS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Diffusers. 

B. Registers/grilles. 

1.02 RELATED REQUIREMENTS 

A. Refer to Section 01 6000 - Product Requirements 

B. Section 01 3516.01 - Material Documentation Sheet 

C. Section 01 5721 - IAQ Construction and Preoccupancy 

D. Section 01 5721.01 - IAQ Planning Checklist 

E. Section 01 5721.02 - IAQ Insepction Checklist 

F. Section 01 5721.03 - IAQ Log 

G. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions. 

H. Section 01 6116.01 - Accessory Material VOC Content Certification Form. 

I. Section 23 3100 - HVAC Ducts and Casings. 

J. Section 09 91 23 - Interior Painting: Painting of ducts visible behind outlets and inlets. 

1.03 REFERENCE STANDARDS 

A. ADC 1062: GRD - Test Code for Grilles, Registers & Diffusers; Air Diffusion Council; 1984. 

B. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating 2012 (Reapproved 2015). 

C. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets 2006 
(Reaffirmed 2021). 

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittal procedures. 

B. Product Data: Provide data for equipment required for this project. Review outlets and inlets 
as to size, finish, and type of mounting prior to submission. Submit schedule of outlets and 
inlets showing type, size, location, application, and noise level. 

C. Project Record Documents: Record actual locations of air outlets and inlets. 

1.05 QUALITY ASSURANCE 

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70. 

B. Manufacturer Qualifications: Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Krueger-HVAC; [ 	]: www.krueger-hvac.com/#sle.  

B. Price Industries; [ 	]: www.price-hvac.com/#sle.  

C. Titus, a brand of Air Distribution Technologies; [ 	]: www.titus-hvac.com/#sle.  

D. [__________]. 

E. Substitutions: See Section 01 60 00 - Product Requirements. 
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2.02 CEILING SUPPLY: TYPE CD 

A. Fabrication: Heavy gauge aluminum extrusions with factory off-white enamel finish. Inner core 
assembly consisting of fixed deflection louvers available in one, two, three, and four-way flow 
patterns. Refer to drawings for flow patterns required. 

B. Core sizes as indicated on the drawings. Core sizes shall be 18"x18" unless otherwise noted. 

C. Core shall be easily removable from face of diffuser. 

D. Square inlet with round transition piece for connection to round duct. 

E. Outer frame shall be 22"x22" square for installation in 2' square ceiling grid. 

F. Design based on Titus: model TDC-AA, Krueger: Model 5SH, Price: Model AMD, Tuttle & 
Bailey: Model AM. 

2.03 EXHAUST, RETURN AND AIR TRANSFER: TYPE EG, RG, AT 

A. Fabrication: Aluminum with 20-gauge minimum frames and 22 gauge minimum blades. 

B. 35 degree louvers spaced 1/2 inch on center. 

C. One set of fixed louvers parallel to long dimension. 

D. Baked white enamel or powder paint white finish for ceiling installation and prime coat for side 
wall installation for final painting in field to match walls. 

E. Frame: 1-1/4 inch margin with countersunk screw mounting for wall mounted and drywall 
ceiling installation. 

F. Frame: 1-1/4 inch margin for lay-in ceiling application. 

G. Design based on Titus, model 355FL, Krueger: Model S585, Price: Model 635, Tuttle & Bailey: 
Model A70D5. 

2.04 WALL SUPPLY REGISTERS/GRILLES: TYPE SD 

A. Type: Streamlined and individually adjustable blades to discharge air along face of grille with 
two-way deflection. Front blades parallel to long dimension. Rear blades parallel to short 
dimension. 

B. Frame: 1-1/4 inch margin with countersunk screw mounting and foam gasket for airtight seal. 

C. Fabrication: Aluminum extrusions with factory prime coat finish. 

D. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable 
from face. 

E. Baked white enamel or powder paint white finish for ceiling installation and prime coat for side 
wall installation for final painting in field to match wall color. Final painting by general 
contractor. 

F. Design based on Titus model 300FS, Krueger: Model 5885 Aluminum, Price: Model 620, Tuttle 
& Bailey model A64 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Check location of outlets and inlets and make necessary adjustments in position to comply with 
architectural features, symmetry, and lighting arrangement. 

C. Install diffusers to ductwork with air tight connection. 

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers. If dampers 
are specified and provided as part of the diffuser, or grille and register assembly balancing 
dampers are not required. 

E. Refer to drawings for diffuser sizes, air flow patterns, etc. 
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F. 	Paint ductwork visible behind air outlets and inlets matte black. Refer to Section 09 91 23. 

END OF SECTION 
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SECTION 23 74 13 
PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Packaged roof top unit. 

B. Unit controls. 

C. Roof mounting curb and base. 

D. Maintenance service. 

1.02 REFERENCE STANDARDS 

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump 
Equipment 2023. 

B. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment 2015, with Addendum 
(2016). 

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021. 

1.03 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide capacity and dimensions of manufactured products and assemblies 
required for this project. Indicate electrical service with electrical characteristics and connection 
requirements, and duct connections. 

C. Shop Drawings: Indicate capacity and dimensions of manufactured products and assemblies 
required for this project. Indicate electrical service with electrical characteristics and connection 
requirements, and duct connections. 

D. Manufacturer's Instructions: Indicate assembly, support details, connection requirements, and 
include start-up instructions. 

E. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listing. 

F. Warranty: Submit manufacturer's warranty and ensure forms have been filled out in Owner's 
name and registered with manufacturer. 

1.04 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. 	Protect units from physical damage by storing off site until roof mounting curbs are in place, 
ready for immediate installation of units. 

1.06 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide a five year warranty to include coverage for refrigeration compressors. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. 	Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies Corp; 
[ 	]:  www.carrier.com/#sle.  
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B. Trane, a brand of Ingersoll Rand; [ 	]:  www.trane.com/#sle.  

C. York International Corporation/Johnson Controls Inc; [ 	]:  www.johnsoncontrols.com/#sle.  

D. Daikin . 

E. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 MANUFACTURED UNITS 

A. General: Roof mounted units having gas burner and electric refrigeration. 

B. Description: Self-contained, packaged, factory assembled and prewired, consisting of cabinet 
and frame, supply fan, return fan, heat exchanger and burner, controls, air filters, refrigerant 
cooling coil and compressor, condenser coil and condenser fan. 

2.03 BURNER 

A. Gas Burner: Atmospheric type burner with adjustable combustion air supply, pressure 
regulator, gas valves, manual shut-off, intermittent spark or glow coil ignition, flame sensing 
device, and automatic 100 percent shut-off pilot. 

B. Gas Burner Safety Controls: Energize ignition, limit time for establishment of flame, prevent 
opening of gas valve until pilot flame is proven, stop gas flow on ignition failure, energize 
blower motor, and after air flow proven and slight delay, allow gas valve to open. 

C. High Limit Control: Temperature sensor with fixed stop at maximum permissible setting, de-
energize burner on excessive bonnet temperature and energize burner when temperature 
drops to lower safe value. 

D. Supply Fan Control: Temperature sensor sensing bonnet temperatures and independent of 
burner controls, with provisions for continuous fan operation. 

2.04 MIXED AIR CASING 

A. Dampers: Provide manual outside and return air dampers for fixed outside air quantity. 

B. Dampers: Provide remote controlled outside and return air dampers with damper operator and 
remote rheostat for adjusting outside air quantity. 

C. Dampers: Provide outside, return, and relief dampers with damper operator and control 
package to automatically vary outside air quantity. Outside air damper to fall to closed position. 
Relief dampers may be gravity balanced. 

D. Gaskets: Provide tight fitting dampers with edge gaskets. 

E. Gaskets: Provide tight fitting dampers with edge gaskets maximum leakage 5 percent at 2 
inches pressure differential. 

F. Damper Operator: 24 volt with gear train sealed in oil. 

G. Damper Operator, Units 7.5 Ton Cooling Capacity and Larger: 24 volt with gear train sealed in 
oil with spring return on. 

H. Damper Operator: Pneumatic piston or gear driven type with spring return and pilot positioner. 

I. Mixed Air Controls: Maintain selected supply air temperature and return dampers to minimum 
position on call for heating and above 75 degrees F ambient, or when ambient air temperature 
exceeds return air temperature. 

2.05 OPERATING CONTROLS 

A. 	Provide low voltage, adjustable room thermostat to control burner operation, compressor and 
condenser fan, and supply fan to maintain temperature setting. 
1. Include system selector switch (heat-off-cool) and fan control switch (auto-on). 
2. Provide double acting thermostat with minimum [ 	]  stage heating and [ 	]  stage 

cooling. 
3. Provide single acting thermostat with minimum [ 	]  stage cooling. 
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4. 	Locate thermostat in room as shown. 

B. Provide remote mounted fan control switch (on-auto). 

C. Provide low limit thermostat in supply air to close outside air damper and stop supply fan. 

D. Provide night control energized by central time clock to maintain lower thermostat setting, lock 
out refrigeration, close outside air damper and open return air damper, stop supply air fan, for 
night and unoccupied operation. Provide time delay to maintain outside air damper closed and 
return air damper open after switching to day and occupied operation. 

E. Provide remote readout panels containing signal lights indicating system status, heating system 
failure, cooling system failure, and dirty filters; check switches proving signal light operations; 
system on-off switch, and cooling system on-off switch. 

F. Provide in panel a manual 12 hour timer to override night control, remote damper control, low 
limit manual reset, and remote thermostat temperature set point. 

2.06 OPERATING CONTROLS - SINGLE ZONE UNITS 

A. 	Electric solid state microcomputer based room thermostat, located as indicated in service area 
with remote sensor located as indicated. 

B. 	Room thermostat shall incorporate: 
1. Automatic switching from heating to cooling. 
2. Preferential rate control to minimize overshoot and deviation from set point. 
3. Set-up for four separate temperatures per day. 
4. Instant override of set point for continuous or timed period from one hour to 31 days. 
5. Short cycle protection. 
6. Programming based on weekdays, Saturday and Sunday. 
7. Switch selection features including imperial or metric display, 12 or 24 hour clock, 

keyboard disable, remote sensor, fan on-auto. 

C. 	Room thermostat display shall include: 
1. Time of day. 
2. Actual room temperature. 
3. Programmed temperature. 
4. Programmed time. 
5. Duration of timed override. 
6. Day of week. 
7. System model indication: heating, cooling, auto, off, fan auto, fan on. 
8. Stage (heating or cooling) operation. 

D. 	Provide low limit thermostat in supply air to close outside air dampers and stop supply fan. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop 
drawings. 

B. Verify that proper power supply is available. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with NFPA 90A. 

C. Locate remote panels where indicated on drawings. 

3.03 SYSTEM STARTUP 

A. 	Prepare and start equipment. Adjust for proper operation. 

END OF SECTION 
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SECTION 23 81 25 
COMPUTER ROOM AIR CONDITIONERS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Air conditioning units. 

B. Controls. 

1.02 RELATED REQUIREMENTS 

A. Section 01 6000 - Product Requirements 

B. Section 26 05 83 - EQUIPMENT WIRING: Electrical characteristics and wiring connections. 

1.03 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide manufacturers literature and data indicating water, drain, and electrical 
characteristics and connection requirements. 

C. Manufacturer's Field Reports: Indicate conditions at initial start-up including date, and initial set 
points. 

D. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data. 

E. Warranty: Submit manufacturer's warranty and ensure forms have been filled out in Owner's 
name and registered with manufacturer. 

1.04 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

C. Units must meet minimum efficiency requirements of ASHRAE Standard 90.1 - Energy 
Standard for Building Except Low-Rise Residential Buildings. 

1.05 WARRANTY 

A. Provide a one year warranty to include coverage for entire unit. 

B. Provide a five year warranty to include coverage for refrigeration compressor. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Liebert Corporation 

B. Stultz Air Technology Systems Inc. 

C. Skil-Aire. 

D. United Cool Air 

2.02 AIR CONDITIONING UNITS 

A. Description: Split System unit with air cooled condensing unit and evaporator unit consisting of 
cabinet, supply fan, filters, and all necessary controls. 

B. Cabinet (Evaporator Unit): 10 gage welded steel with baked enamel finish, and lined with 1/2 
inch thick acoustic duct liner. 

C. Evaporator Fan: Forward curved centrifugal, directly driven by two speed motor. 

D. Evaporator Coil: Direct expansion cooling coil of seamless copper tubes expanded into 
aluminum fins, with thermal expansion valve with external equalizer, liquid line filter-drier, 
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service shut-off valves and charging valves. Mount coil assembly in stainless steel drain pan. 

E. 	Provide a 1" duct collar for supply and return air inlets. Unit to be designed for a ducted supply 
and return. 

F. 	Filter: 1 inch thick disposable glass fiber media. Provide and install a new filter at time of 
substantial completion. 

G. Cabinet (Condensor unit): 10 gage welded steel with baked enamel finish. 

H. 	Compressor: Hermetic with resilient suspension system, oil strainer, internal motor overload 
protection, low pressure switch, manual reset high pressure switch. 

I. 	Refrigerant: R410a or R407c. 

J. 	Remote Air Cooled Condenser: Integral copper tube aluminum fin coil sized for rated capacity 
at 95 degrees F with fan driven by double shafted evaporator fan motor. 
1. Crankcase heater. 
2. Unit shall be capable of operation down to -10 degrees F. 

K. 	Steam Generating Canister Type Humidifier: Self contained type with replaceable cylinder, 
microprocessor controlled. 

L. 	Electric Reheat Coil. 

2.03 CONTROL SYSTEM 

A. Unit Mounted: Main fan contactor, compressor and condenser fan contactor, compressor start 
capacitor, controls transformer with circuit breaker, solid state temperature and humidity control 
modules, humidity contactor, time delay relay, reheat contactor, and high temperature 
thermostat. 

B. Controls: Solid state wall mounted thermostat with start/stop switch, adjustable temperature 
setpoint, digital readout. 

C. Provide a set of dry contacts on the unit for the temperature control contractor. Contacts shall 
allow unit operation and alarms to be available to the Building Automation System. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that ceiling system is ready to receive work and opening dimensions are as indicated on 
shop drawings. 

B. Verify that electric power is available and of the correct characteristics. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Coordinate installation of air conditioning unit with computer room ceiling installer and 
technology cable installer. 

C. Provide adequate drainage connections for water cooled units. 

3.03 SYSTEM STARTUP 

A. Unit shall be have pre-start-up inspections, start up and unit commissioning completed by a 
factory authorized representative. Inspections, procedures, readings, set points, etc. shall be 
recorded in a start up report to be included in the I&O manual. 

B. Set initial temperature set points. Provide owner training to the operating personnel. Use the 
service and maintenance manual as a training outline. All required routine maitnenance shall 
be demonstrated. 

END OF SECTION 
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SECTION 23 82 00 
CONVECTION HEATING AND COOLING UNITS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Electric cabinet unit heaters. 

1.02 RELATED REQUIREMENTS 

1.03 SUBMITTALS 

A. 	See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. 	Product Data: Provide typical catalog of information including arrangements. 

C. Shop Drawings: 
1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations. 
2. Indicate air coil and frame configurations, dimensions, materials, rows, connections, and 

rough-in dimensions. 
3. Indicate mechanical and electrical service locations and requirements. 
4. Submit schedules of equipment and enclosures typically indicating length and number of 

pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, 
pilaster covers, and comparison of specified heat required to actual heat output provided. 

D. 	Manufacturer's Instructions: Indicate installation instructions and recommendations. 

E. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listings. 

F. 	Warranty: Submit manufacturer's warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer. 

1.04 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

1.05 WARRANTY 

A. 	See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

PART 2 PRODUCTS 

2.01 ELECTRIC CABINET UNIT HEATERS 

A. Manufacturers: 
1. Raywall 
2. Markel 
3. Berko 
4. Substitutions: See Section 01 60 00 - Product Requirements. 

B. 	Electric Heat Coils: Nichrome elements with an open wire design, UL listed and interlocked 
with fan motor switch so only one power connection is required. Coil should only operate when 
fan is running. 

C. 	Cabinet: 0.0598 inch steel with exposed corners and edges rounded, easily removed panels, 
glass fiber insulation and integral air outlet and inlet grilles . 

D. 	Finish: Factory applied baked enamel of color as selected by Architect/Engineer on visible 
surfaces of enclosure or cabinet. 

E. 	Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced, 
direct driven. 
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F. Motor: Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently 
mounted. 

G. Disconnect Switch: Factory mount disconnect switch. 

H. Control: Manufacturer shall provide a wall mounted thermostat that will allow the unit to 
operate as a stand-alone piece of equipment. 

I. Filter: Easily removed 1 inch thick glass fiber throw-away type, located to filter air before coil. 
Provide one set of filters to be used during the construction period. Furnish an additional set of 

filters to be installed in the unit at time of acceptance by the Owner. 

J. Refer to schedules and drawings for unit configuration and design capacities. 

K. Related Work by Others 
1. 	Power wiring shall be part of Division 26 Work. 

END OF SECTION 
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SECTION 26 01 01 
GENERAL PROVISIONS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements, are included as a part of this Section as 
though bound herein. 

B. Refer to Section 01 11 00 - Summary of Work. 

C. Refer to Section 07 84 00 - Firestopping. 

D. Refer to Division 23 Mechanical Specifications and to the requirements stated therein 
applicable to the Electrical Work, where coordination of trades is covered. 

E. Refer to Division 28 Electronic Safety & Security Specifications and to the requirements stated 
therein applicable to the Electrical Work, where coordination of trades is covered & inclusion of 
Work provided. 

F. The requirements of this Section shall apply to Work for Sections listed under Division 26, 
Electrical. 

1.02 SUMMARY 

A. 	When equipment furnished for or by the Owner is indicated on the Drawings or specified, this 
Contractor shall provide the proper size switches, conduit, wires, boxes, and fittings that may 
be required; and make connections complete. This Contractor shall verify exact requirements 
and locations before installation. 
1. 	Boxes, raceways, fittings and the like required by this contractor or any subcontractor 

hired by this contractor shall be coordinated by this contractor prior to footer, floor, wall, 
etc. types of construction for correct size 

B. 	If the equipment, other than that which the Drawings were designed around, does not properly 
adapt itself to the space allotted or lend itself accessible for repair and maintenance, the 
Contractor shall be responsible to provide additional access panels, pipe, fittings, materials, 
and labor, to achieve the same end results. 

C. 	Electrical support from bar joists shall be allowed only at panel points in top of bottom cords. 
1. Loading shall not exceed 5 pounds/S.F. or 100 pounds per panel point applied at the 

panel point. 
2. If support must occur between panel points, then threaded rods shall be dropped from 

both panel points, an adequate angle attached to both, and then the support attached to 
the angle as required. 

3. Suspension wires, straps, and chains such as those used to support electrical fixtures or 
equipment shall not be attached to or through steel roof decks. 

D. 	Related Work Specified Elsewhere: Firestopping is Work of this Section though fire barrier 
sealants for walls and floors are specified in Section 07 84 00 - Firestopping. Contractors are 
also responsible for proper sizing of their sleeves and core-drilled holes so that they are at least 
1-1/2 inches larger in diameter than the penetrating items. Sleeves and core-drilled holes 
made excessively large or made and not used, will be firestopped and charged to the 
Contractor who was responsible. 

E. 	The Contractor shall take field measurements necessary for his Work and shall be responsible 
for the accurate location and size of openings, recesses, slots, ferrules, and the like. 

F. 	The Contractor shall be required to cooperate with "Other Trades" and other Contractors in the 
coordination of his Work to avoid interferences with installations by other trades and 
Contractors. 
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G. Should structural difficulties prevent the setting of cabinets or running of conduits, at points 
shown on Drawings, necessary minor deviations therefrom, as determined by the 
Architect/Engineer, may be permitted and shall be made without additional costs. 

H. Extra costs which might result from deviations from the Drawings, so as to avoid interferences, 
shall be considered a "Job Condition" and no additional compensation will be considered 
applicable. In the event that such interferences occur in course of the Work, due to an error, 
omission, or oversight by the Contractor, no additional compensation shall be allowed. 
Interferences which may occur during the course of construction shall be brought to the 

immediate attention of the Architect/Engineer, and his decision, confirmed in writing, shall be 
final. 

I. Installation of surface mounted trough type raceway above or below switchgear, distribution 
panels, and/or panelboards shall be approved by engineer prior to installation. 

J. Lightning protection system shall be extended to the addition. Design and installation shall be 
performed by Maxwell Lighting Protection. The Electrical Contractor shall be required to provide 
raceways necessary for system installation and shall coordinate these requirements with 
lightning protection system installer. 

1.03 REFERENCES 

A. 	Work shall be in complete accordance with codes, rules, ordinances, regulations of authorities, 
bodies, associations, and governments, having proper and legal jurisdiction. Specifically, the 
following requirements shall be met in their entirety. 
1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances 
2. National Fire Protection Association applicable requirements 
3. National Board of Fire Protection 
4. National Electrical Code applicable requirements 
5. Other Codes and Standards as specifically noted in each Section of the Specifications 

B. 	Electrical equipment shall be Underwriter's approved; also, shall meet requirements established 
by NEC, NEMA, and ANSI and as specified hereinafter. 

C. 	Abbreviations of authorities used in these Specifications: 
1. NEC National Electrical Code Latest Edition adopted by the National Fire Protection 

Association 
2. NEMA National Electrical Manufacturers Association 
3. OSHA Occupational Safety and Health Act 
4. IES Illuminating Engineering Society Standards 
5. IPCEA Insulated Power Cable Engineers Association 
6. ANSI American National Standards Institute, Inc. 
7. FCC Federal Communications Commission 
8. EIA Electronic Industries Association 
9. NAB National Association of Broadcasters 
10. NAEB National Association of Educational Broadcasters 
11. CBM Certified Ballasts Manufacturers 
12. ITL Independent Testing Laboratories 
13. ETL Electrical Testing Laboratories 
14. UL Underwriters Laboratories 
15. DLC Design Light Consortium 
16. NICET National Institute for Certification in Engineering Technologies 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittal procedures. 

B. Product Data: Electrical Contractor shall provide submittals for firestopping. Refer to 
Specification Section 07 84 00 - Firestopping . 
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C. Shop Drawings (By Contractor) 
1. Where limited space is available due to the nature of the Work, the requirements for shop 

and working drawings will apply and the Contractor is required to prepare complete shop 
drawings showing the exact disposition of apparatus, equipment, conduit, and the like, 
and its relation to the building so there will be no irregularities or interferences on this 
account. Shop drawings shall be prepared after coordination with other Contractors and 
other trades. 

2. Shop drawings will not be required to be submitted for review by the Architect/Engineer, 
unless expressly required herein, but may be submitted when not expressly required, at 
the option of the Contractor. 

PART 2 EXECUTION 

2.01 EXPLANATION AND PRECEDENCE OF DRAWINGS 

A. For purpose of clearness and legibility, the Electrical "E" drawings are essentially diagrammatic 
and, although size and location of equipment are closely drawn to scale whenever possible, 
each Contractor shall make use of the data in all of the Contract Documents and shall verify 
this information at the building site. 

B. The Drawings indicate required size and points of termination of wiring and other related items 
and they may suggest proper routes for such items to conform to structure, avoid obstructions, 
and preserve clearances. It is not intended that Drawings indicate every necessary offset, and 
it shall be the Work of the Contractor to install each item in a manner as to conform to structure, 
avoid obstructions, preserve headroom, and keep opening and passageways clear, without 
further instructions or costs to the Owner. 

C. It is intended that apparatus be located symmetrical with architectural elements and shall be 
installed at exact height and location stipulated. 

D. The Contractor shall fully inform himself regarding peculiarities and limitations of the spaces 
available for the installation of work and materials provided under his Contract. He shall 
exercise due and particular caution to determine that parts of his work are made quickly and 
easily accessible. 

E. The Contractor shall carefully examine existing conditions, existing wiring, and other materials 
on the premises and compare the Drawings to the existing conditions. Variances and 
necessary changes shall be adjusted by appropriate modifications. 

2.02 PERMITS, FEES, REGULATIONS, AND INSPECTIONS 

A. Unless specifically noted otherwise, the Contractor shall arrange and pay for permits, fees, and 
inspections required in connection with his work. 

B. Work shall be inspected by approved local and state inspection bureaus, Electrical Inspection 
Agency or authority, and electric utility. 

C. Upon completion of the Work, the Contractor shall furnish to the Architect/Engineer a 
certification of inspection and approval from said Bureau or Agency before final payment on 
contract will be allowed. 

2.03 HOISTS, RIGGING, TRANSPORTATION, AND SCAFFOLDING 

A. The Contractor shall provide scaffolding, staging, cribbing, tackle, hoists, and rigging necessary 
for placing of his materials and equipment in their proper places in the Project. Temporary work 
shall be removed from the premises when its use is no longer required on the job. 

B. The Contractor shall pay costs for transportation of materials and equipment to the jobsite and 
shall include such costs in his proposal. 

C. Scaffolding and hoisting equipment shall comply with requirements of pertinent Federal, State, 
and Local Laws and Codes. 
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2.04 PROTECTION 

A. 	In addition to other requirements of the Contract, the Contractor shall provide various types of 
protection as follows: 
1. Protect finished floors from chips and cutting oil by the use of metal chip receiving pan and 

an oil proof floor cover. 
2. Protect equipment and finished surfaces from welding and cutting spatters with baffles 

and spatter blankets. 
3. Protect equipment, finished surfaces from paint droppings, insulation adhesive, and sizing 

droppings by use of drop cloths. 

B. 	Panelboards, light fixtures, and other electrical equipment shall be stored at the site with 
openings and bearings covered to exclude dust and moisture. Stockpiled pipe shall be placed 
on dunnage and protected from weather and from entry of foreign material. 

C. 	The Contractor shall be responsible for the protection of finished work of other trades from 
damage or defacement by his operations and shall remedy such damage at his own expense. 

2.05 EMERGENCY REPAIRS OR OPERATION 

A. 	The Owner reserves the right to make emergency repairs and protection of the equipment and 
systems in operation without voiding the Contractor's guarantee bond or relieving the 
Contractor of his responsibility during the bonding period. 

2.06 PROVISIONS FOR LATER INSTALLATIONS 

A. Where Work cannot be installed as the structure is being erected, the Contractor for such Work 
shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices 
necessary to permit installation of the omitted work during later phases of construction. The 
Contractor shall arrange for layout, chases, holes, and other openings which must be provided 
in masonry, concrete, and other work. 

B. The Contractor shall be responsible for informing himself of the nature and arrangement of the 
materials and constructions to which his work attaches or passes through. 

2.07 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEM 

A. 	Provide a minimum of 8 hours total instruction to personnel selected by the Owner. Instructions 
shall include the following: 
1. Show equipment locations and explain how the various systems function, including: fire 

alarm system, power system and lighting controls. 
2. Refer to operating instructions manual for record and clarify. 
3. Coordinate written and verbal instructions so that each is understood by personnel. 

B. 	Provide additional instructions to Owner's personnel as stipulated in other subsections of 
Division 26. 

2.08 FINAL COMPLETION 

A. Work shall be cleaned prior to Substantial Completion of the Work. 

B. Retouch or repaint factory painted prime and finish coats, where scratched or damaged. 
Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the 

Architect/Engineer has the option to require complete repainting until the desired appearance is 
obtained. 

C. Remove temporary wiring as soon as permanent system(s) or portions thereof are in operating 
condition and have been inspected and approved. 

D. Lamps, fixtures, lenses, and reflectors shall be cleaned by the Contractor no sooner than 10 
days prior to Substantial Completion of the Work. 

E. The Contractor shall clean equipment; restore damaged materials; remove grease, oil, 
chemical, paint spots, and stains. 
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F. 	On completion of his Work, the Contractor shall remove and see that each of his subcontractors 
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his 
operations, and pay costs for such removal and disposition. 

2.09 CUTTING AND PATCHING 

A. 	The Contractor shall do cutting and patching of building materials and piping, as required for 
the installation of his Work, but no structural members shall be cut without the approval of the 
Architect and such cutting shall be done in a manner directed by the Architect. 

B. 	Patching of and repair of damage to Work in place shall be done in a neat and workmanlike 
manner, meeting with the approval of the Architect. Contractor whose operations require 
cutting of work in place, or who causes damage which entails repairs of such work, shall 
employ mechanics of the particular trade whose work must be cut or which is damaged, and 
shall pay the costs of such patching or repair. 

C. 	Conduits penetrating masonry walls shall not interrupt the vertical masonry wall reinforcing. 
Coordinate the location of reinforcement with Division 4. Wherever more than 2 conduits 2 

inches or larger are to pass through a masonry wall in the same location or where conduits of 
any size in a row equals a length of 3 feet or greater, prior approval from the Architect shall be 
required before disturbing the wall. Wherever multiple conduits pass through masonry walls 
provide a minimum of 4 inches between adjacent penetrations. 

D. 	The Contractor shall caulk around all conduit penetrations in non-fire rated wall with sealant. 

E. 	The Contractor shall provide fire barrier seal around all conduit and box penetrations in fire 
rated wall. Refer to Specification section 07 84 00 - Firestopping for firestopping requirements. 

2.10 GUARANTEE AND WARRANTY 

A. 	The Contractor shall submit his and each equipment manufacturer's written certificates, 
warranting that each item of equipment furnished complies with the requirements of the 
Drawings and Specifications. The electrical system shall be warranted for one year from the 
date of substantial completion. 

2.11 SUPERVISION AND COOPERATION 

A. 	Work done by the Contractor under this Division shall include the services of an experienced 
superintendent, who shall be constantly in charge of the Work, together with the qualified 
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start and 
operate, and test the Work involved, including related equipment and materials furnished under 
other contracts or by the Owner. 

2.12 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS 

A. Comply with Section 01 78 00 - Closeout Submittals and the following: 

B. Bind the written operating instructions, shop drawings, equipment catalog cuts, and 
manufacturer's instructions into the binder. Material to be assembled as follows: 
1. First Page - Title of Job, City of Tipp City, Building Name, 260 S Garber Drive, Date of 

Submittal, Name of Contractor, and Garmann / Miller & Associates Inc. Emergency 
operating instructions and/or list of service organizations (including address and telephone 
numbers) capable of rendering emergency service on 24 hour calls. 

2. Second Page - Index 
3. Third Page - Introduction to first section containing a complete written description of the 

system. 
4. First Section - Written description of system contents, where actually located in building, 

how each part functions individually, and how system works as a whole. Conclude with a 
list of items requiring service and either state the service needed or refer to the 
manufacturer's data in the binder that described the proper service. 

5. Second Section - A copy of each approved shop drawing (clearly marked for item 
furnished), with an index at the beginning of the section. Provide a separate list of lighting 
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fixtures used on the job; list shall include, but not be limited to: Plan type, manufacturer's 
catalog number, and voltage, number of lamps, lamp type, ballast catalog number, 
manufacturer's name and quantity (when required), catalog number and quantity of any 
replacement glass and plastic parts. 

6. Third Section - A copy of each manufacturer's operating instructions with an index at the 
beginning of the section. 

7. Fourth Section - A list of equipment used on the job, Contractor's purchase order 
numbers, supplier's name and address. 

C. 	One (1) electronic copy of the Operation and Maintenance Manuals shall be placed on a 
Thumb Drive, or other form of Mass Storage Device, for the Owners use. Files must be in a 
PDF format or format approved by the Owner. 
1. 	PDF shall be indexed/bookmarked to allow a quick search to the relevant material. 

2.13 RECORD DRAWINGS 

A. 	The Contractor shall keep a running record of each change and deviation from the Drawings. 
Records shall be kept clean and undamaged upon a set of drawings used for no other 
purpose. Upon completion of the Project, the Contractor shall submit to Garmann / Miller & 
Associates Inc. one complete set of Drawings which have been corrected to show deviations. 
With the submittal shall be 2 sets of prints made from the corrected Drawings for a total of 3 
sets of record (as-built) drawings. 

B. Record Drawings shall show: 
1. Size, type, and capacity of materials, devices, or pieces of equipment. 
2. Location of devices or pieces of equipment. 
3. Location of outlets or sources in building service systems. 
4. Routing of piping, conduit, ducts, or other building services. 
5. Actual circuit number. 
6. Actual luminaires (by manufacturer catalog number) installed. 
7. Building plan and devices shall be a scale of original construction documents. 
8. These drawings shall also record the location of concealed electric service, conduit, and 

other piping by indication of measured dimensions to each such line from readily 
identifiable and accessible walls or corners of the building. 

9. Record drawings must be complete and accurate with regard to concealed conduit, 
raceways, wiring, and like equipment or devices. Unless record drawings are sufficiently 
accurate to permit immediate location and identification of concealed work with a minimum 
of cutting, record drawings will be considered inadequate and the contract work deemed 
incomplete. 

C. 	One (1) electronic copy of the Record Drawings shall be placed on a Thumb Drive, or other 
form of Mass Storage Device, for the Owners use. Files must be in a PDF format or format 
approved by the Owner. 

END OF SECTION 
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SECTION 26 05 03 
WORK IN EXISTING BUILDINGS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. 	The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements, and of Section 26 01 01 - GENERAL 
PROVISIONS , are included as a part of this Section as though bound herein. 

1.02 SUMMARY 

A. During phasing of the Work and General Construction Schedule, all existing systems, including 
power, lighting, fire alarm, telephone system, public address system (intercom system), etc., 

shall be maintained in operation, even if it requires temporary relocation, until the new work and 
new system is completed and operational; at which time the old work is to be removed. 

B. This Contractor shall examine the existing site and familiarize himself with the existing 
conditions that will in any manner affect his work under this contract and include these 
conditions and required work in his bid. 

C. General - Electrical fixtures, devices, panelboards, and other items of electrical equipment 
located in remodeled portions of the existing building which become obsolete or are shown to 
be removed, shall be disconnected and removed by the Contractor. Where existing work is 
removed, remove associated wiring, terminations, and obsolete exposed and interfering conduit 
and work. 

D. Remaining lights, switches, receptacles, motors, etc., not disturbed in the remodeling shall be 
checked for proper operation, and circuits opened by the remodeling work shall be properly 
reconnected. 

E. Contractor shall be responsible for cutting and patching of existing walls, floors, and ceilings 
required for the installation of electrical work in the remodeled portions of the existing building. 
Openings shall be neatly drilled or cut. 

F. Patching shall be performed by a workman skilled in the trade involved, and patch work shall 
match the existing surface and finish in a manner acceptable to the Architect. 

G. Electrical work to installed in finished rooms of the existing building shall be installed in a 
concealed manner. 

H. Painting of patched work in the existing building will be the responsibility of this Contractor. 

I. Install necessary conduit and wiring for new luminaires, panelboards, outlets, and any other 
equipment, as indicated on the Drawings and as specified to be installed in the existing 
building. 

END OF SECTION 
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SECTION 26 05 05 
MINOR ELECTRICAL DEMOLITION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Electrical demolition. 

1.02 RELATED REQUIREMENTS 

A. Section 01 70 00 - Execution and Closeout Requirements: Additional requirements for 
alterations work. 

B. Section 02 41 00 - Demolition . 

PART 2 PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 

A. 	Materials and equipment for patching and extending work: As specified in individual sections. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify field measurements and circuiting arrangements are as indicated. 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 

C. Demolition drawings are based on casual field observation and existing record documents. 

D. Report discrepancies to Garmann / Miller & Associates Inc. before disturbing existing 
installation. 

E. Beginning of demolition means installer accepts existing conditions. 

3.02 PREPARATION 

A. 	Disconnect electrical systems in walls, floors, and ceilings to be removed. 

B. 	Coordinate utility service outages with utility company. It is the Electrical Contractor's 
responsibility to provide all site electrical disconnections required for demolition. Coordinate 
this work with the General Contractor. 

C. 	Provide temporary wiring and connections to maintain existing systems in service during 
construction. When work must be performed on energized equipment or circuits, use personnel 
experienced in such operations. 

D. 	Existing Electrical Service: Maintain existing system in service until new system is complete 
and ready for service. Disable system only to make switchovers and connections. Minimize 
outage duration. 
1. Obtain permission from Owner at least 24 hours before partially or completely disabling 

system. 
2. Make temporary connections to maintain service in areas adjacent to work area. 

E. 	Existing Fire Alarm System: Maintain existing system in service throughout construction. 
Disable system only to make switchovers and connections. Minimize outage duration. 
1. Notify Owner before partially or completely disabling system. 
2. Notify local fire service. 
3. Make notifications at least 24 hours in advance. 
4. Make temporary connections to maintain service in areas adjacent to work area. 

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Remove, relocate, and extend existing installations to accommodate new construction. 

B. Remove abandoned wiring to source of supply. 

C. Remove any abandoned wire/cable found above ceiling that is not labeled for future use. 
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D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 
finishes. Cut conduit flush with walls and floors, and patch surfaces. 

E. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit 
servicing them is abandoned and removed. Provide blank cover for abandoned outlets that are 
not removed. 

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has 
been removed. 

G. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other 
accessories. 

H. Repair adjacent construction and finishes damaged during demolition and extension work. 

I. Maintain access to existing electrical installations that remain active. Modify installation or 
provide access panel as appropriate. 

J. Extend existing installations using materials and methods compatible with existing electrical 
installations, or as specified. 

3.04 CLEANING AND REPAIR 

A. See Section 01 74 19 - Construction Waste Management and Disposal for additional 
requirements. 

B. Clean and repair existing materials and equipment that remain or that are to be reused. 

C. Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace 
damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit 
directory showing revised circuiting arrangement. 

D. Luminaires: Remove existing luminaires for cleaning. Use mild detergent to clean all exterior 
and interior surfaces; rinse with clean water and wipe dry. Replace lamps, ballasts and broken 
electrical parts. 

END OF SECTION 
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SECTION 26 05 06 
TEMPORARY WORK 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements, are included as a part of this Section as 
though bound herein. 

B. Refer to Section 01 50 00 - Temporary Facilities and Controls for additional requirements. 

1.02 SUMMARY 

A. Except when otherwise stipulated, completed portions of the permanent installation or materials 
for use in the permanent installation shall not be used in temporary work without specific 
permission. 
1. 	Installed raceways for the permanent installation may be utilized for installation of 

temporary wiring. 

B. Overload protection and grounding for circuits and equipment of the temporary light and power 
system shall comply with applicable codes relating to permanent work. Panelboards and other 
protective equipment shall be furnished and installed as required by field conditions. 

C. Contractor shall locate temporary electric service main disconnect in an approved enclosure 
with lock. Upon request, contractor shall arrange to daily disconnect electric power on load side 
of "Main(s)" and lock the enclosure(s) containing same. Solid grounding of the temporary 
electric service is required. 

D. Provide ground fault interrupter circuit breakers for branch circuits in accord with codes and 
regulations, including "OSHA" and "IOSHA". 

E. Lighting fixtures employed shall be of the type, quality, and quantity required to provide a 
temporary lighting system in accord with codes and regulations, including "OSHA" and 
"IOSHA", and same shall not be on the same circuits with receptacle and other devices. 

F. Upon request, the Contractor shall submit shop drawings and detail information for temporary 
service and distribution to the Architect/Engineer for approval. 

END OF SECTION 
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SECTION 26 05 19 
CONDUCTORS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Single conductor building wire. 

B. Metal-clad cable. 

C. Wire and cable for 600 volts and less. 

D. Wiring connectors. 

E. Electrical tape. 

F. Oxide inhibiting compound. 

G. Wire pulling lubricant. 

H. Cable ties. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping . 

B. Section 26 05 05 - MINOR ELECTRICAL DEMOLITION : Disconnection, removal, and/or 
extension of existing electrical conductors and cables. 

C. Section 26 05 26-Grounding and Bonding: Additional requirements for grounding conductors 
and grounding connectors. 

D. Section 26 05 53 - IDENTIFICATION: Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018). 

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft 2011 (Reapproved 2017). 

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 
Purposes 2010, with Editorial Revision (2020). 

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation 2004 (Reapproved 2020). 

E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical 
Purposes - Annealed and Intermediate Tempers 2005 (Reapproved 2021). 

F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series 
Aluminum Alloy for Subsequent Covering or Insulation 2018. 

G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic 
Pressure-Sensitive Electrical Insulating Tape 2017. 

H. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

I. NECA 104 - Standard for Installing Aluminum Building Wire and Cable 2012. 

J. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable 
2018. 

K. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy 
2021. 

L. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment 
And Systems 2021. 

M. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 
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N. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions. 

O. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions. 

P. UL 486A-486B -Wire Connectors Current Edition, Including All Revisions. 

Q. UL 486C -Splicing Wire Connectors Current Edition, Including All Revisions. 

R. UL 510 -Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, 
Including All Revisions. 

S. UL 1569 - Metal-Clad Cables Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors 
and cables, including detailed information on materials, construction, ratings, listings, and 
available sizes, configurations, and stranding. 

C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

1.05 QUALITY ASSURANCE 

A. 	Comply with requirements of NFPA 70. 

PART 2 PRODUCTS 

2.01 CONDUCTOR AND CABLE MANUFACTURERS 

A. Cerro Wire & Cable Company. 

B. Encore Wire Corporation: www.encorewire.com. 

C. Industrial Wire & Cable, Inc: www.iewc.com. 

D. Southwire Company. 

E. Alcan Cable 

F. Phelps Dodge 

G. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

A. Provide products that comply with requirements of NFPA 70. 

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system. 

D. Comply with NEMA WC 70. 

E. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83. 

F. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44. 

G. Conductor Material: 
1. Provide copper conductors except where aluminum conductors are specifically indicated. 

Substitution of aluminum conductors for copper is not permitted. Conductor sizes 
indicated are based on copper unless specifically indicated as aluminum. Conductors 
designated with the abbreviation "AL" indicate aluminum. 

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper 
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated. 

3. Tinned Copper Conductors: Comply with ASTM B33. 
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4. 	Aluminum Conductors (only where specifically indicated or permitted for substitution): 
AA-8000 series aluminum alloy conductors recognized by ASTM B800 and compact 
stranded in accordance with ASTM B801 unless otherwise indicated. 

H. Minimum Conductor Size: 12 AWG. 
1. 	Control Circuits: 18 AWG. 

I. Conductor Color Coding: 
1. Color code conductors as indicated unless otherwise required by the authority having 

jurisdiction. Maintain consistent color coding throughout project. 
2. Color Coding Method: Integrally colored insulation. 
3. Color Code: 

a. 	208Y/120 V, 3 Phase, 4 Wire System: 
1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 
4) Neutral/Grounded: White. 

b. 	Equipment Ground, All Systems: Green. 

2.03 SINGLE CONDUCTOR BUILDING WIRE 

A. Description: Single conductor insulated wire. 

B. Conductor Stranding: 
1. 	Feeders and Branch Circuits:Stranded. 

C. Insulation Voltage Rating: 600 V. 

D. Insulation: 
1. 	Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below. 

a. Size 4 AWG and Larger: Type XHHW-2. 
b. Installed Underground: Type XHHW-2. 

2. 	Aluminum Building Wire (only where specifically indicated or permitted for substitution): 
Type XHHW-2. 

2.04 METAL-CLAD CABLE 

A. Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed 
for use in classified firestop systems to be used. 

B. Conductor Stranding: Stranded or solid. 

C. Insulation Voltage Rating: 600 V. 

D. Insulation: Type THHN, THHN/THWN, or THHN/THWN-2. 

E. Grounding: Full-size integral equipment grounding conductor. 

F. Armor: Aluminum or steel, interlocked tape. 

2.05 WIRING CONNECTORS 

A. 	Description: Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable. 

B. 	Wiring Connectors for Splices and Taps: 
1. Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors. 
2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression 

connectors. 
3. Connectors for Aluminum Conductors: Use compression connectors. 

C. 	Wiring Connectors for Terminations: 
1. 	Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression 

connectors where connectors are required. 
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2. Aluminum Conductors: Use compression connectors or mechanical connectorsfor all 
connections. 

3. Stranded Conductors Size 10 AWG and Smaller : Use crimped terminals for connections 
to terminal screws . 

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with 
conductors without stripping insulation. 

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors. 

F. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications 
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as 
complying with UL 486D for damp and wet locations. 

G. Mechanical Connectors: Provide bolted type or set-screw type. 

H. Compression Connectors: Provide circumferential type or hex type crimp configuration. 

I. Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for 
connection to be made. 

2.06 ACCESSORIES 

A. Electrical Tape: 
1. 	Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying 

with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; 
conformable for application down to 0 degrees F and suitable for continuous temperature 
environment up to 221 degrees F. 

B. Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be 
installed. 

C. Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and 
suitable for use at the installation temperature. 

D. Cable Ties: Material and tensile strength rating suitable for application. 

E. Split Bolt Connectors. 

F. Solderless Pressure Connectors. 

G. Spring Wire Connectors. 

H. Compression Connectors. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that work likely to damage wire and cable has been completed. 

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 
accommodate conductors and cables in accordance with NFPA 70. 

D. Verify that raceway installation is complete and supported. 

E. Verify that field measurements are as indicated. 

F. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 PREPARATION 

A. 	Clean raceways thoroughly to remove foreign materials before installing conductors and 
cables. 

3.03 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in accordance with NECA 1 (general workmanship). 
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C. Install aluminum conductors in accordance with NECA 104. 

D. Install metal-clad cable (Type MC) in accordance with NECA 120. 

E. Installation in Raceway: 
1. Tape ends of conductors and cables to prevent infiltration of moisture and other 

contaminants. 
2. Pull all conductors and cables together into raceway at same time. 
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum 

pulling tension and sidewall pressure. 
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 

recommended by the manufacturer. 

F. 	Secure and support conductors and cables in accordance with NFPA 70 using suitable 
supports and methods approved by the authority having jurisdiction. Provide independent 
support from building structure. Do not provide support from raceways, piping, ductwork, or 
other systems. 

G. Terminate cables using suitable fittings. 
1. 	Metal-Clad Cable (Type MC): 

a. Use listed fittings. 
b. Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor. 
c. Do not use direct-bearing set-screw type fittings for cables with aluminum armor. 

H. 	Install conductors with a minimum of 12 inches of slack at each outlet. 

I. 	Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 
enclosures. 

J. 	Group or otherwise identify neutral/grounded conductors with associated ungrounded 
conductors inside enclosures in accordance with NFPA 70. 

K. 	Make wiring connections using specified wiring connectors. 
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make 

splices in conduit bodies or wiring gutters. 
2. Remove appropriate amount of conductor insulation for making connections without 

cutting, nicking or damaging conductors. 
3. Do not remove conductor strands to facilitate insertion into connector. 
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector surfaces. 
5. Connections for Aluminum Conductors: Fill connectors with oxide inhibiting compound 

where not pre-filled by manufacturer. 
6. Mechanical Connectors: Secure connections according to manufacturer's recommended 

torque settings. 
7. Compression Connectors: Secure connections using manufacturer's recommended tools 

and dies. 

L. 	Insulate splices and taps that are made with uninsulated connectors using methods suitable for 
the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors. 

M. 	Insulate ends of spare conductors using vinyl insulating electrical tape. 

N. 	Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 84 00 - Firestopping . 

O. 	Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

P. 	In general, install EMT conduit for branch circuits throughout the building. EMT to junction box 
in room for lighting circuits. MC cable may be used from junction box to light fixtures. MC cable 
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may also be used in metal stud walls for receptacles, but EMT shall still be used from the panel 
to a junction box in the room, between junction boxes above ceiling, and between each wall 
stub-out location. 

Q. Include an equipment ground conductor with each circuit. 

R. Provide dedicated neutrals for all circuits. Do not share neutrals. 

S. Wire and cable routing indicated is approximate unless dimensioned. 

T. Where wire and cable destination is indicated and routing is not shown, determine exact routing 
and lengths required. 

U. Install wire and cable in accordance with the NECA "Standard of Installation." 

V. Protect exposed cable from damage. 

W. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support 
cables from structure or ceiling suspension system. Do not rest cable on ceiling panels. 

X. Use suitable cable fittings and connectors. 

3.04 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for additional requirements. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test 
is required for all conductors. The resistance test for parallel conductors listed as optional is not 
required. 

D. Correct deficiencies and replace damaged or defective conductors and cables. 

END OF SECTION 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

CONDUCTORS 	
260519-6 

February 2, 2023 



SECTION 26 05 26 
GROUNDING AND BONDING 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. 	The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements, are included as a part of this Section as 
though bound herein. 

1.02 SUMMARY 

A. 	Provide a complete grounding system which shall be in accordance with the National Electric 
Code, State and Local Ordinances, and utility company requirements, and as indicated on the 
Drawings. 

1.03 QUALITY ASSURANCE 

A. Grounding shall be in accord with NEC, Article 250, and others which apply. Equipment shall 
be provided with a suitable ground lug, except for distribution equipment (switchboards, panels, 
and the like) which shall be provided with a suitable ground bus. 

B. UL 467 

C. Bare solid copper conductors ASTM B3 

D. Bare stranded copper conductors ASTM B8 

E. Underground distribution components IEEE C2 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Grounding connection "make-up" shall be with Erico Products Company "Cadweld", Burndy 
"Thermoweld", Harger "Ultraweld", or 3M of the type required at locations where a ground bus, 
lug, or connector is not stipulated. 

B. Minimum 12 AWG 600V insulated copper equipment grounding conductor insulated with green 
colored insulation. 

C. Stranded cable grounding electrode conductors. 

D. Bare copper conductors. 

E. Copper clad steel 3/4" grounding rods. 

F. Grounding bus consisting of bare annealed 1/4 inch by 2 inch copper bars of rectangular cross 
section. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. The following requires permanent grounds: Electrical service equipment and enclosures, 
conduits, and other conductor enclosures; neutral or identified conductor of interior system, 
main switchboard, power and lighting panelboards, control centers; noncurrent carrying metal 
parts of fixed equipment, such as transformers, motors, starter and controller cabinets, transfer 
switches, generator, instrument cases, lighting fixtures, switches, receptacles, equipment in 
hazardous locations; and others as indicated and/or required by NEC. 

B. The grounding conductor shall be continuous wire and carried throughout the power system. 
Properly ground the neutral point of secondary transformers to conduit and to system ground 
wire. (Wire size per NEC). Grounding wire looping from transformer to transformer is not 
allowed. 

C. System neutral conductor shall be identified throughout and shall be grounded at the point of 
service only. 
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D. Metallic conduit shall be electrically continuous throughout and be grounded (bonded) at the 
service entrance. Feeder conduits (one inch and larger) shall also be grounded at pull boxes, 
junction boxes, cabinets, and terminal points using grounding knockouts and bushings, to the 
equipment grounding bar or lugs. 

E. Cord connected appliance frames shall be grounded to the system grounding conductor and to 
the conduit system through a grounding conductor in the cord. 

F. Flexible conduit connections to equipment and motors, and the like, shall have an equipment 
grounding conductor, size per NEC 250. 

G. A green pigtail shall be installed from grounding slots of grounding outlets to system grounding 
conductor and to outlet box in each instance. 

H. A green pigtail shall be installed from the attachment bar of toggle switches to system 
grounding conductor and to outlet box. 

I. Green bonding jumper shall be installed in flexible metallic conduit, size per NEC 250. 

J. Provide a grounding conductor, sized per NEC 250 from the ground bus at the service entrance 
to each side of any cold water meter; to the reinforcing bars of the concrete structure; to 
building; to the steel structure of the building. Similarly jumper the steel structure at building 
expansion joints, and "catwalks" to the steel structure. 

K. Provide grounding of structural steel and ground field as denoted on the accompanying 
Drawings. 

L. A separate equipment grounding conductor, sized in accord with NEC 250 shall be installed 
with each and every conduit and shall be attached to ground bars, lugs, equipment, frames, 
devices, pull boxes, junction boxes, outlet boxes, and the like. 

M. Conduit is not an allowable grounding means. 

3.02 TESTING 

A. 	The contractor must test the primary earth ground and provide the testing results to the 
Engineer. The resistance shall be 5 ohms or less. If the value tested is greater than 5 ohms, 
additional ground rods shall be added until the test reading is 5 ohms or less. 

END OF SECTION 
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SECTION 26 05 29 
HANGERS AND SUPPORTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Support and attachment requirements and components for equipment, conduit, cable, boxes, 
and other electrical work. 

B. Conduit and equipment supports. 

C. Anchors and fasteners. 

1.02 REFERENCE STANDARDS 

A. ASTM A123/A123M -Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

B. ASTM A153/A153M -Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a. 

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 
2023. 

D. MFMA-4 - Metal Framing Standards Publication 2004. 

E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

F. NFPA 70 -National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

1.03 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with applicable building code. 

C. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.01 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements: 
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 

hardware as necessary for the complete installation of electrical work. 
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where 

applicable. 
3. Where support and attachment component types and sizes are not indicated, select in 

accordance with manufacturer's application criteria as required for the load to be 
supported .Include consideration for vibration, equipment operation, and shock loads 
where applicable. 

4. Do not use products for applications other than as permitted by NFPA 70 and product 
listing. 

5. Steel Components: Use corrosion resistant materials suitable for the environment where 
installed. 
a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633. 
b. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M. 

B. 	Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be 
supported. 
1. Conduit Straps: One-hole or two-hole type; steel or malleable iron. 
2. Conduit Clamps: Bolted type unless otherwise indicated. 
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C. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported. 

D. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel 
(strut) and associated fittings, accessories, and hardware required for field-assembly of 
supports. 

	

1. 	Comply with MFMA-4. 

E. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated. 

F. Anchors and Fasteners: 

	

1. 	Unless otherwise indicated and where not otherwise restricted, use the anchor and 
fastener types indicated for the specified applications. 

2.02 MANUFACTURERS 

A. Threaded Rod Company 

B. All-Ohio Threaded Rod Company 

C. Precision Brand 

D. Substitutions: See Section 01 60 00 - Product Requirements . 

2.03 MATERIALS 

A. Hangers, Supports, Anchors, and Fasteners- General: Corrosion-resistant materials of size 
and type adequate to carry the loads of equipment and conduit, including weight of wire in 
conduit. 

B. Supports: Fabricated of structural steel or formed steel members; galvanized. 

C. Anchors and Fasteners: 
1. Concrete Structural Elements: Use precast inserts, expansion anchors, or preset inserts. 
2. Steel Structural Elements: Use beam clamps, steel spring clips, steel ramset fasteners, or 

welded fasteners. 
3. Concrete Surfaces: Use self-drilling anchors or expansion anchors. 
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts or hollow wall 

fasteners. 
5. Solid Masonry Walls: Use expansion anchors or preset inserts. 
6. Sheet Metal: Use sheet metal screws. 
7. Wood Elements: Use wood screws. 
8. Substitutions: See Section 01 60 00 - Product Requirements . 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems. 

D. Unless specifically indicated or approved by Architect, do not provide support from suspended 
ceiling support system or ceiling grid. 

E. Unless specifically indicated or approved by Architect, do not provide support from roof deck. 

F. Do not penetrate or otherwise notch or cut structural members without approval of Structural 
Engineer. 

G. Equipment Support and Attachment: 
1. Use metal fabricated supports or supports assembled from metal channel (strut) to 

support equipment as required. 
2. Use metal channel (strut) secured to studs to support equipment surface-mounted on 

hollow stud walls when wall strength is not sufficient to resist pull-out. 
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3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 
to provide space between equipment and mounting surface. 

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on 
its own weight for support. 

H. Secure fasteners according to manufacturer's recommended torque settings. 

I. 	Remove temporary supports. 

J. 	Install hangers and supports as required to adequately and securely support electrical system 
components, in a neat and workmanlike manner, as specified in NECA 1. 
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 
2. Obtain permission from Architect before drilling or cutting structural members. 

K. 	Rigidly weld support members or use hexagon-head bolts to present neat appearance with 
adequate strength and rigidity. Use spring lock washers under all nuts. 

L. 	Install surface-mounted cabinets and panelboards with minimum of four anchors. 

M. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1 
inch off wall. 

N. 	Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed 
in hollow partitions. 

END OF SECTION 
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SECTION 26 05 33.13 
CONDUIT 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Galvanized steel rigid metal conduit (RMC). 

B. Intermediate metal conduit (IMC). 

C. Flexible metal conduit (FMC). 

D. Liquidtight flexible metal conduit (LFMC). 

E. Electrical metallic tubing (EMT). 

F. Rigid polyvinyl chloride (PVC) conduit. 

G. Conduit fittings. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 09 90 00 - Painting and Coating. 

C. Section 26 05 26 - GROUNDING AND BONDING . 
1. 	Includes additional requirements for fittings for grounding and bonding. 

D. Section 26 05 29 - HANGERS AND SUPPORTS. 

E. Section 26 05 33.16 - BOXES. 

F. Section 26 05 53 - IDENTIFICATION . 

G. Section 26 05 33.16 - BOXES . 

1.03 REFERENCE STANDARDS 

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020. 

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2020. 

C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum 
(ERMC-A) 2020. 

D. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018. 

E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable 2014. 

G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal 
Conduit and Intermediate Metal Conduit 2018. 

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020. 

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 
2021. 

J. NFPA 70 - National Electrical Code; National Fire Protection Association; Most recent edition 
addopted by Athority Having Jurisdiction, including all applicable Amendments and 
Supplements. 

K. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions. 

L. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions. 

M. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions. 

N. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions. 
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O. UL 651 -Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition, 
Including All Revisions. 

P. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions. 

Q. UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittals procedures. 

B. Product Data: Provide for metallic conduit, flexible metal conduit, liquidtight flexible metal 
conduit, metallic tubing, nonmetallic conduit, flexible nonmetallic conduit, nonmetallic tubing, 
fittings, and conduit bodies . 

C. Project Record Documents: Accurately record actual routing of conduits larger than 2 inches . 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for purpose 
specified and shown. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 
instructions. 

B. Accept conduit on site. Inspect for damage. 

C. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering. 

D. Protect PVC conduit from sunlight. 

PART 2 PRODUCTS 

2.01 CONDUIT REQUIREMENTS 

A. Fittings for Grounding and Bonding: Also comply with Section 26 05 26 - GROUNDING AND 
BONDING. 

B. Provide all conduit, fittings, supports, and accessories required for a complete raceway system. 

C. Provide products listed, classified, and labeled as suitable for the purpose intended. 

D. Coordinate painting requirements with painting contractor where conduits are exposed due to 
open structure and the like. 

E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

F. Conduit Size: Comply with NFPA 70. 

	

1. 	Minimum size: 1/2" unless otherwise specified. 

G. Undergound Installations: 

	

1. 	PVC conduit may be used for underground installations. Where underground conduit (2" 
and larger) passes under a parking lot, driveway, roadway, or the like; encase conduit in 
concrete. 

H. Outdoor Locations Above Grade: Use rigid steel conduit. 

I. Wet and Damp Locations: Use rigid steel or intermediate metal conduit. 

J. Dry Locations: 
1. Concealed: Use rigid steel conduit, intermediate metal conduit, or electrical metallic 

tubing . 
2. Exposed: Use rigid steel conduit, intermediate metal conduit, or electrical metallic tubing . 
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K. 	Where underground conduit enters a room and water entering through the conduit is a concern 
or an issue, provide a product similar to Raychem Rayflate Duct Sealing System at both ends 
of conduit to seal conduit air and water tight. 

2.02 MANUFACTURERS 

A. Essex Group 

B. Hubbell Power Systems 

C. Hellermann Tyton 

D. Wheatland Tube Company 

E. Allied Tube and Conduit 

F. Cantex Inc. 

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 
C80.1 and listed and labeled as complying with UL 6. 

B. Fittings: 
1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 

as complying with UL 514B. 
2. Material: Use steel or malleable iron. 
3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted. 

2.04 INTERMEDIATE METAL CONDUIT (IMC) 

A. 	Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 
ANSI C80.6 and listed and labeled as complying with UL 1242. 

B. 	Fittings: 
1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 

as complying with UL 514B. 
2. Material: Use steel or malleable iron. 
3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted. 

C. 	Conduit Size: Comply with NFPA 70. 

2.05 FLEXIBLE METAL CONDUIT (FMC) 

A. 	Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled 
as complying with UL 1, and listed for use in classified firestop systems to be used. 

B. 	Fittings: 
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B. 
2. Material: Use steel or malleable iron. 

C. Description: Interlocked steel construction. 

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

A. 	Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal 
conduit listed and labeled as complying with UL 360. 

B. 	Fittings: 
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B. 
2. Material: Use steel or malleable iron. 

C. 	Description: Interlocked steel construction with PVC jacket. 
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2.07 ELECTRICAL METALLIC TUBING (EMT) 

A. Thin wall conduit shall be Underwriter's approved electrical metallic tubing (EMT). EMT shall 
meet Federal Specification WW 806, latest edition. 

B. Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 
and listed and labeled as complying with UL 797. 

C. Fittings: 
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B. 
2. Material: Use steel or malleable iron. 
3. Connectors and Couplings: Use compression (gland) or set-screw type. 

a. 	Do not use indenter type connectors and couplings. 

2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT 

A. 	Nonmetallic conduit shall be Underwriter's approved Schedule 40 heavy wall "PVC" polyvinyl 
chloride plastic type, properly supported and anchored. Conduit shall be terminated in end- 
bells or bushings. Provide bonding or grounding conductors in accordance with NEC. 

B. 	Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees 
C. 

C. Fittings: 
1. Manufacturer: Same as manufacturer of conduit to be connected. 
2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with 

UL 651; material to match conduit. 

D. 	Description: NEMA TC 2; Schedule 40 PVC. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that mounting surfaces are ready to receive conduits. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

D. Verify routing and termination locations of conduit prior to rough-in. 

E. Conduit routing is shown on drawings in approximate locations unless dimensioned. Route as 
required to complete wiring system. 

3.02 INSTALLATION 

A. In finished rooms with open structure, conduit shall be concealed. If the structure is such that 
conduit cannot be concealed, the contractor shall review with the Architect and Engineer prior 
to installation. 

B. Immediately after installation of conduit, use suitable manufactured plugs to provide protection 
from entry of moisture and foreign material and do not remove until ready for installation of 
conductors. 

C. Install EMT conduit for branch circuits throughout the building. EMT to junction box in room for 
lighting circuits. MC cable may be used from junction box to light fixtures. MC cable may also 
be used in metal stud walls for receptacles, but EMT shall still be used from the panel to a 
junction box in the room , between junction boxes above ceiling, and between each wall stub-
out location. 

D. Branch circuits may be routed underslab. In no case may conduits be routed within the slab. 
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E. PVC conduit may be used for underground installations. Use metal rigid elbows with metal rigid 
above grade. Fiberglass eblows with zero burn-through, high strength/UV resistant reinforced 
epoxy may be used for large utility and electrical sweeps in lieu of the rigid. PVC conduits (2 
inches and larger) that are routed outside the building under driveways, roadways, sidewalks or 
the like shall be incased in concrete. 

F. Install conduit securely, in a neat and workmanlike manner, as specified in NECA 1. 

G. Install nonmetallic conduit in accordance with manufacturer's instructions. 

H. Arrange supports to prevent misalignment during wiring installation. 

I. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis 
hangers, and split hangers. 

J. Group related conduits; support using conduit rack. Construct rack using steel channel ; 
provide space on each for 25 percent additional conduits . 

K. Fasten conduit supports to building structure and surfaces under provisions of Section 26 05 29 
- HANGERS AND SUPPORTS. 

L. Do not support conduit with wire or perforated pipe straps. Remove wire used for temporary 
supports. 

M. Do not attach conduit to ceiling support wires. 

N. Arrange conduit to maintain headroom and present neat appearance. 

O. Route exposed conduit parallel and perpendicular to walls. 

P. Route conduit installed above accessible ceilings parallel and perpendicular to walls. 

Q. Maintain adequate clearance between conduit and piping. 

R. Maintain 12 inch clearance between conduit and surfaces with temperatures exceeding 104 
degrees F . 

S. Cut conduit square using saw or pipecutter; de-burr cut ends. 

T. Bring conduit to shoulder of fittings; fasten securely. 

U. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic 
conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in 
fitting. Allow joint to cure for 20 minutes, minimum. 

V. Use conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations . 

W. Install no more than equivalent of three 90 degree bends between boxes. Use conduit bodies 
to make sharp changes in direction, as around beams. Use factory elbows for bends in metal 
conduit larger than 2 inch size. 

X. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system. 

Y. Provide suitable fittings to accommodate expansion and deflection where conduit crosses 
seismic and expansion joints . 

Z. Provide suitable pull string in each empty conduit except sleeves and nipples. 

AA. Use suitable caps to protect installed conduit against entrance of dirt and moisture. 

BB. Identify conduit under provisions of Section 26 05 53 - IDENTIFICATION. 

3.03 INTERFACE WITH OTHER PRODUCTS 

A. 	Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in Section 07 84 00 - Firestopping. 

END OF SECTION 
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SECTION 26 05 33.16 
BOXES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull 
boxes. 

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches. 

C. Wall and ceiling outlet boxes. 

D. Pull and junction boxes. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 26 05 29 - HANGERS AND SUPPORTS. 

C. Section 26 05 33.13 - CONDUIT: 

	

1. 	Conduit bodies and other fittings. 

D. Section 26 27 26 -WIRING DEVICES: 

	

1. 	Wall plates. 

1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016. 

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable 2014. 

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013 
(Reaffirmed 2020). 

E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports 2013 
(Reaffirmed 2020). 

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020. 

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current 
Edition, Including All Revisions. 

I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, 
Including All Revisions. 

J. UL 508A - Industrial Control Panels Current Edition, Including All Revisions. 

K. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements. 

B. Project Record Documents: Record actual locations and mounting heights of outlet, pull, and 
junction boxes on project record documents. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Products: Provide products listed and classified by Underwriters Laboratories Inc., as suitable 
for the purpose specified and indicated. 
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PART 2 PRODUCTS 

2.01 BOXES 

A. General Requirements: 
1. Do not use boxes and associated accessories for applications other than as permitted by 

NFPA 70 and product listing. 
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway 

system and to accommodate devices and equipment to be installed. 
3. Provide products listed, classified, and labeled as suitable for the purpose intended. 
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified. 
5. Provide grounding terminals within boxes where equipment grounding conductors 

terminate. 

B. 	Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull 
Boxes: 
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required. 
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise 

indicated or required; furnish with compatible weatherproof gasketed covers. 
3. Use suitable concrete type boxes where flush-mounted in concrete. 
4. Use suitable masonry type boxes where flush-mounted in masonry walls. 
5. Use raised covers suitable for the type of wall construction and device configuration where 

required. 
6. Use shallow boxes where required by the type of wall construction. 
7. Do not use "through-wall" boxes designed for access from both sides of wall. 
8. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL 

514A. 
9. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL 

514A; furnish with threaded hubs. 
10. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and 

weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required. 

11. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use 
field-connected gangable boxes unless specifically indicated or permitted. 

12. Wall Plates: Comply with Section 26 27 26. 

C. 	Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches: 
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 

508A. 
2. NEMA 250 Environment Type, Unless Otherwise Indicated: 
3. Junction and Pull Boxes Larger Than 100 cubic inches: 

a. 	Provide screw-cover or hinged-cover enclosures unless otherwise indicated. 

2.02 MANUFACTURERS 

A. Appleton Electric . 

B. Arc-Co./Division of Arcade Technology : www.arc-co.com. 

C. Unity Manufacturing : www.unitymfg.com. 

D. Hubbell 

E. Thomas and Betts 

F. Substitutions: See Section 01 60 00 - Product Requirements . 

2.03 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
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1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported; 
include 1/2 inch male fixture studs where required. 

2. Concrete Ceiling Boxes: Concrete type. 

B. Cast Boxes: NEMA FB 1, Type FD, aluminum . Provide gasketed cover by box manufacturer. 
Provide threaded hubs. 

C. Wall Plates for Finished Areas: As specified in Section 26 27 26. 

D. Technology rough-in boxes to be extra deep (min 2-1/2"). 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that mounting surfaces are ready to receive boxes. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

D. Coordinate locations of outlets with other trades prior to rough-in. 

3.02 INSTALLATION 

A. 	Install products in accordance with manufacturer's instructions. 

B. 	Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 
130, including mounting heights specified in those standards where mounting heights are not 
indicated. 

C. 	Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Box Supports: 
1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using 

suitable supports and methods approved by the authority having jurisdiction. 
2. Provide independent support from building structure except for cast metal boxes (other 

than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other 
systems. 

E. Install boxes plumb and level. 

F. Flush-Mounted Boxes: 
1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so  

that front edge of box or associated raised cover is not set back from finished surface 
more than 1/4 inch or does not project beyond finished surface. 
a. 	For boxes installed in masonry walls, use fittings equal or similar to Raco Block-Loc 

to hold box flush, plumb and level. 
2. Install boxes in combustible materials such as wood so that front edge of box or 

associated raised cover is flush with finished surface. 
3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, 

gypsum, plaster, etc. so  that there are no gaps or open spaces greater than 1/8 inch at the 
edge of the box. 

G. Install boxes as required to preserve insulation integrity. 

H. 	Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

I. 	Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 84 00. 

J. 	Close unused box openings. 
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K. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 
installed or designated for future use. 

L. Provide grounding and bonding in accordance with Section 26 05 26. 

M. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, 
equipment connections, and as required by NFPA 70. 

N. Set wall mounted boxes at elevations to accommodate mounting heights indicated . 

O. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. 
1. 	Adjust box locations up to 3 feet if required to accommodate intended purpose. 

P. Maintain headroom and present neat mechanical appearance. 

Q. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. 

R. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from ceiling 
access panel or from removable recessed luminaire. 

S. Install boxes to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in Section 07 84 00. 

T. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes. 

U. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan. 

V. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 
1. 	Switch outlets shall be located within 12" of latch side of door opening, nearest to the 

opening. 

W. Use flush mounting outlet box in finished areas. 

X. Coordinate the installation of flush mounted boxes in masonry walls with the Masonry 
Contractor to achieve neat openings. 

Y. Do not install flush mounting boxes back-to-back in walls; provide minimum 8 inches 
separation. 

Z. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for 
surface finish thickness. 

AA. Use stamped steel bridges to fasten flush mounting outlet box between studs. 

BB. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

CC. Use adjustable steel channel fasteners for hung ceiling outlet box. 

DD. Do not fasten boxes to ceiling support wires. 

EE. Support boxes independently of conduit, except cast box that is connected to two rigid metal 
conduits both supported within 12 inches of box. 

FF. Use gang box where more than one device is mounted together. Do not use sectional box. 

GG. Use gang box with plaster ring for single device outlets. 

HH. Use cast outlet box in exterior locations exposed to the weather and wet locations. 

II. 	Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal 
box in other locations. 

3.03 ADJUSTING 

A. Adjust flush-mounting outlets to make front flush with finished wall material. 

B. Install knockout closures in unused box openings. 

3.04 CLEANING 

A. 	Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 
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B. 	Clean exposed surfaces and restore finish. 

END OF SECTION 
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SECTION 26 05 50 
BASIC MATERIALS AND METHODS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements are included as a part of this Section as 
though bound herein. 

B. Refer to other Sections of Division 26 for additional detailed material and methods of 
Specifications. 

1.02 SUMMARY 

A. Load Balance and Adjustment 
1. 	The Contractor shall furnish personnel and equipment and insure that building power, 

lighting, motor, and appliance loads are balanced between phases of service entrances, 
distribution feeders, and panelboards as closely as possible. 

B. This Contractor shall install rough-in work pertaining to his trade for each item of equipment 
furnished under another Section of the Specifications or by Owner. The Contractor shall, 
before bidding the Project, verify exact rough-in requirements before installation with the 
Contractor, subcontractor, Owner, or supplier furnishing said equipment, who shall furnish 
dimensional Drawings accurately locating rough-in for his equipment. 

C. The Contractor shall rough-in and connect fixtures, equipment, appliances, and the like, 
requiring electric services. 

D. Provide sleeves, raceways, conduit, conduit fittings, conductors, fuses, grounding equipment, 
devices, disconnects, starters, and protective systems required or denoted on Drawings. 

1.03 SUBMITTALS 

A. 	Comply with requirements of Section 01 30 00 and Division 26 Sections. 

1.04 QUALITY ASSURANCE 

A. Materials shall be new, complete with manufacturer's guarantee or warranty, and shall be 
approved by the Underwriters' Laboratories, Inc., if a standard has been established by that 
agency for the type of material. 

B. Materials shall also comply with applicable standards of the National Electrical Manufacturers' 
Association, Insulated Power Cable Engineers Association, National Safety Code, and the 
American Institute of Electrical Engineers. Such standards are hereby made a part of these 
Specifications. 

C. Work shall be executed in a workmanlike manner and shall present a neat mechanical 
appearance when completed. Methods and techniques of installation shall be subject to the 
approval of the Architect. 

D. Materials of the same type or class shall be the product of one manufacturer. For example, 
panelboards shall be from one manufacturer, lighting switches from one manufacturer. 

1.05 PROJECT CONDITIONS 

A. The Contractor shall be responsible for the accurate location of his Work and for informing 
himself of the nature and arrangement of the materials, equipment, and construction to which 
his Work attaches or passes through. 

B. In general, piping, conduits, and other work shall be concealed in walls and above ceilings, in 
utility of pipe spaces, in chases, in joist spaces, in tunnels, in equipment rooms, and the like, 
insofar as is practical; so that such work will not interfere with the proper coordinated 
installation work of other trades or Contractors. 
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C. In general, piping, conduits, and lines, except those below slabs on grade shall be installed 
parallel (or at right angles) to the building walls, and at such heights as not to obstruct portions 
of windows, doorways, stairways, pipe space, tunnel, or passageway, and properly concealed 
to not interfere with the proper coordinated installation of other trades or Contractors. Where 
interferences develop in the field, the Work shall be offset or routed as required to clear such 
interferences. Consult architectural, mechanical, electrical drawings, Contractors, and other 
details before installing work; and unless otherwise specified, ductwork installation shall take 
precedence over other crafts, such as piping and conduit as determined by the 
Architect/Engineer. 

D. Materials installed shall be new and never before used. 

E. The Contractor shall procure definite locations and connections before rough-in or installation. 
This Contractor shall then lay out his Work and be responsible for determining proper 

elevations, angles, measurements, and locations required for the installation of his Work. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Provide overcurrent protective devices in accordance with Article 240 of the National Electric 
Code. 

B. The overcurrent protective devices must be capable of interrupting the amount of short circuit 
current available at their location as stated in the National Electric Code. 

C. Overcurrent protective devices shall be so selected and coordinated to permit maximum 
continuity of service and comply with the National Electric Code. 

PART 3 EXECUTION 

3.01 FOUNDATIONS AND ANCHOR BOLTS AND CURBS 

A. The Contractor shall provide concrete pad foundations for floor mounted equipment installed 
under this Section. Pad foundations shall be 3-1/2 inches high minimum, unless otherwise 
indicated on Drawings. Edges shall be chamfered one inch. Faces shall be free of voids and 
rubbed smooth with carborundum block after stripping of forms. Tops of pads shall be dead 
level. Provide short dowel rods into floor for lateral stability and anchorage. 

B. Set equipment anchor bolts in galvanized sheet metal sleeves one inch larger than bolt 
diameter. Secure each sleeve to a template and secure template to forms. 

C. Machinery bases, bed plates, sole plates, and vibration isolation units shall be carefully aligned, 
shimmed, and leveled, then grouted in place with Embeco Grout (Master Builders). 

D. For each surface mounted panel, provide a concrete floor curb around conduits which rise from 
below to the panel. Curb height shall correspond to the finish wall base material, but be not 
less than 3 inches high. Depth shall suit requirements but be not less than 6 inches deep (wall 
to face) and provide at least 2 inches concrete cover over the conduits. 

3.02 INSTALLATION 

A. Special care shall be taken during load balance to assure that reverse rotation of motors is not 
caused. 

B. Materials installed under this Division of Work shall be supported from the building structure, 
independent of other pipe, duct, and equipment, except recessed "lay-in" fixtures not larger 
than 2 feet by 4 feet size may be supported as stipulated in other Divisions and Sections of 
Division 26. 

C. Conductors and cables shall be installed in conduit and other specified raceways which have 
been properly supported and anchored, unless otherwise specified. 

D. The Contractor shall install major and secondary control equipment and erect on approved type 
brackets or floor supports, located as directed, and make electric connections to major and 
secondary control equipment and motor or apparatus, complete, and assume full responsibility 
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for the connections. 

E. Install taps and connections in properly selected outlet boxes and junction boxes. Install pull 
boxes only as required. Enclosures for wiring connections of motor controllers or switches shall 
not be used as junction boxes for cable tapping or splicing, except where the enclosures are 
designed to provide space which is suitable, adequate, and approved for the purpose. 

F. Cover and protect equipment, materials, enclosures, boxes, and raceways, before and after 
installation, to prevent injury and to prevent entrance of grit, dirt, and foreign matter. 

G. Phase, neutral, and ground conductors of a given circuit must be in the same raceway. 
Circuiting shall be as specified and denoted on the Drawings, with loads balanced as closely 

as possible across all phase legs. 

H. Make final electrical connections of equipment to rough-ins and the electrical system. 

I. Equip outlets with fittings and outlet boxes adapted to that particular outlet. 

J. Exposed outlets shall be equipped with heavy cast type boxes, such as "FS" and "FSA" type 
conduits. Exposed raceways in finished spaces shall be wiremold type finished to match 
adjacent surfaces in which case outlet boxes shall be compatible with the raceway system. 

K. The ends of raceway systems and conduits shall be carefully and securely capped during 
construction. 

3.03 ACCESS DOORS 

A. 	Locate panels accurately in coordination with the General Construction requirements and as 
directed by the Architect. Panels are to be provided in nonaccessible ceilings and walls where 
necessary to provide access to equipment and wiring as required. 

3.04 DISCONNECTS 

A. 	Provide properly sized disconnects for apparatus and equipment whenever disconnecting 
means is not furnished by others. Each device, apparatus, or equipment must have local 
disconnecting means within actual sight of the motor or apparatus, and within 49 feet of the 
same. 

3.05 TESTING 

A. Voltage and System Testing, Checking, and Reports 
1. 	The Contractor shall: 

a. Test and record voltages and ground loop impedance at various outlets. 
b. Test and determine that system is free of short circuits and other faults. 
c. That motor overload devices are properly sized. 
d. Test and record meter reading to ground at various points and devices. 
e. Record nameplate data for motors, together with final voltage, running current, size of 

run protection fuses, and thermal overloads. 
f. Test insulation integrity of main service cables, main branch panel feeder cables, 

switchgear, and transformers for 480 volt service with 1000 volt megger between 
phases and between each phase and ground with test maintained until readings are 
steady. Minimum acceptable reading is 50 megohms. Cables for lower voltages to 
be similarly tested, utilizing 500 volt megger. Minimum acceptable reading is 30 
megohms. Transformers to be tested with 1000 volt megger. Minimum acceptable 
reading is 20 megohms. 

2. 	Contractor shall conduct such other tests and adjustments of equipment as required by 
Architect/Engineer or necessary to verify performance requirements. Submit data taken 
during such tests to Architect/Engineer. Contractor shall pay professional engineering 
fees involved in required testing of equipment. 

3. 	Electrical Contractor shall provide necessary electrical personnel and testing instruments 
as required to assist Architect/Engineer in testing of installation. 
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SECTION 26 05 53 
IDENTIFICATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Wire and cable markers. 

D. Warning signs and labels. 

E. Field-painted identification of conduit. 

1.02 RELATED REQUIREMENTS 

A. Section 09 91 23 - Interior Painting. 

B. Section 26 05 19 - CONDUCTORS: Color coding for power conductors and cables 600 V and 
less; vinyl color coding electrical tape. 

C. 26 0533.13 - Conduit. 

D. 26 0533.16 - Boxes. 

E. 26 2416 - Panelboards. 

F. 26 2726 - Wiring Devices. 

G. 26 2816.13 - Enclosed Circuit Breakers. 

H. 26 2816.16 - Enclosed Switches. 

1.03 REFERENCE STANDARDS 

A. ANSI Z535.2 -American National Standard for Environmental and Facility Safety Signs 2011 
(Reaffirmed 2017). 

B. ANSI Z535.4 -American National Standard for Product Safety Signs and Labels 2011 
(Reaffirmed 2017). 

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

D. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions. 

1.04 QUALITY ASSURANCE 

A. 	Comply with requirements of NFPA 70. 

PART 2 PRODUCTS 

2.01 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment: 
1. 	Use identification nameplate to identify each piece of electrical distribution and control 

equipment and associated sections, compartments, and components. 

B. Identification for Conductors and Cables: 
1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19. 
2. Use identification nameplate or identification label to identify color code for ungrounded 

and grounded power conductors inside door or enclosure at each piece of feeder or 
branch-circuit distribution equipment when premises has feeders or branch circuits served 
by more than one nominal voltage system. 

2.02 MANUFACTURERS 

A. Brady Corporation. 

B. Seton Identification Products. 
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C. HellermannTyton. 

D. Substitutions: See Section 01 6000 - Product Requirements. 

2.03 IDENTIFICATION 

A. 	Identification of Electrical Conduits and Raceways 
1. Electrical conduit which is accessible for maintenance operations (except conduits in 

finished spaces) shall be identified with approved stencils or semi-rigid plastic 
identification pipe markers, electrical markers, or approved equal. 

2. For stencils use black enamel (except white on black, red, blue or dark backgrounds). 
Where lines are painted, apply stencilling after the finish coat dried. Characters shall be 

one inch high and when dry shall be coated with clear lacquer or approved equivalent. 
3. Electrical markers to be used on diameters 3/4 inch through 5 inches. 
4. Electrical markers to be used on diameters 6 inches or larger (with wire bindings and 

seals). 
5. Markers (or stencils) shall be located adjacent to each junction box, pull box, controller, 

panelboard, transformer, relay, and the like. 
6. At Contractor's option, covers only of junction boxes shall be labeled or stenciled (in lieu of 

conduit) with approved permanent labels denoting voltage and circuit designation inside 
box (for single-phase legs, label voltage to ground; for two or more phase legs, label the 
phase-to-phase voltage; and combinations shall be suitably labeled). 

B. Equipment Identification 
1. 	Provide nameplates on equipment such as panelboards, distribution panels, motor 

starters, safety switches, control devices, and the like. 
2. 	Lettering shall include name of equipment, the specific unit number, and reference to 

on/off or other instructions that are applicable. 
3. 	Power panelboards, distribution panels, and motor control centers shall have a nameplate 

for each section of same and for each device contained therein, i.e., "Panel A," "Sump 
Pump," as is applicable. 

4. 	Nameplates shall be laminated phenolic with a white surface and black core. Use 1/16 
inch thick material for plates up to 2 inches by 4 inches. For larger sizes use 1/8 inch thick 
material. Lettering of names should correspond to nomenclature specified for apparatus, 
corresponding with the Drawings, details, schedules, charts, wiring diagrams, and 
operating instructions as approved by the Architect/Engineer. 

5. 	Lettering shall be condensed Gothic. The space between lines shall be equal to the width 
of the letters. Use 1/4 inch minimum height letters which occupy 4 to the inch. Increase 
letter size to 3/4 inch on largest plates. 

6. 	In addition, feeder circuits which serve devices (panelboards, appliances) that are located 
remote from (more than 3 feet from) their main circuit protective device shall have 
approved identification installed where and as directed which indicates the origin of the 
power supply, feeder size, and location of main protective device, i.e., "Feeder No. 3; 
4-500 MCM, 1-2 AWG Ground, 4" C.; Main Switchboard Circuit 13"; as is applicable. 

7. 	Appliances, motors, heaters, and the like which are served by a separately mounted 
disconnect switch, motor starter, or combination type motor starter shall be labeled 
accordingly for easy identification, i.e.: 
a. Combination Starter: "HVAC-4" - "Supply Air Fan Motor" 
b. Motor at HVAC Unit: "HVAC-4" - "Supply Air Fan Motor" 
c. Disconnect Switch: "HVAC-3" - "Primary Air Heater" 
d. Heater at HV Unit: "HVAC-3" - "Primary Air Heater" 

8. 	Nameplates to be .020 inch to .064 inch thick aluminum, not less than 3/4 inches by 2-1/2 
inches or 1 inch by 3 inches, except 1-1/2 inches by 4 inches or 3 inches by 6 inches for 
large items. Plates shall have a colored enamel background, with etched or engraved 
natural aluminum lettering not less than 3/16 inch high, except 1/4 inch high for 1 inch by 3 
inches and 1-1/2 inches by 4 inch plates and 1/2 inch high for 1-3/4 inches by 6 inches 
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and larger plates (unless specifically described elsewhere in this Specification). 
9. Background color shall be black,or as otherwise required. Plate shall have pressure 

sensitive permanent adhesive factory backing, as approved. 
10. Note: Use 3/4 inch by 2-1/4 inch size for single gang face plates, 1-1/4 inches by 4 inches 

for two gang plates attached with black, round head, self threading screws, made of 1/16 
inch minimum thick, laminated phenol resin sheet, with white background and black ink or 
lacquer filled lettering. 

11. Attached directly to the apparatus in a manner approved by the Architect/Engineer. 

C. 	Outlet Box Covers (or finishing plates) 
1. 	Indicate circuit numbers in box on back (box) side of cover (plate) using heavy line 

laundry marker pen. 

D. Indexing 
1. 	Index each distribution center circuit and each panel circuit, clearly, neatly, and 

completely, including "Spares." Index shall be typewritten upon heavy card stock paper 
not subject to fading or mildew and shall be covered with a clear plastic window, and held 
securely in a suitable frame. Type date (month and year) and panel designation on each 
index. 

2. 	Each index shall be sequenced in accord with actual panel circuiting, i.e.: 
a. Left side - top to bottom - 1, 3, 5, 7 
b. Right side - top to bottom - 2, 4, 6, 8 
c. All circuits shall be visible without removing panel index. 

3. 	Standard index cards printed 1, 2, 3, are not acceptable. 
4. 	Use actual Owner provided room numbers for circuit labeling in lieu of construction room 

numbers. Indexes provided with the Drawings are not suitable to use as panelboard 
indexes. 

E. 	Other Items 
1. 	Provide identification as required in other subsections of these Specifications and as 

denoted on the Drawings. 

2.04 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 
1. 	Materials: 

a. Indoor Clean, Dry Locations: Use plastic nameplates. 
b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable for 

exterior use. 
2. 	Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non- 

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text. 
3. 	Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched 

text. 
4. 	Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser- 

etched text. 
5. 	Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch 

high; Four, located at corners for larger sizes. 

B. Identification Labels: 
1. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and 

abrasion resistant. 
a. 	Use only for indoor locations. 

2. Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless 
otherwise indicated. 

C. 	Nameplates: Engraved three-layer laminated plastic, black letters on white background. 

D. Locations: 

22094.00 Tipp City Government 
Center Infill Addition 
Bid Documents 

IDENTIFICATION 	
260553-3 

February 2, 2023 



1. Each electrical distribution and control equipment enclosure. 
2. Communication cabinets. 

E. 	Letter Size: 
1. Use 1/8 inch letters for identifying individual equipment and loads. 
2. Use 1/4 inch letters for identifying grouped equipment and loads. 

2.05 WIRE AND CABLE MARKERS 

A. Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around 
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl 
split sleeve type markers suitable for the conductor or cable to be identified. 

B. Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable 
ties. 

C. Legend: Power source and circuit number or other designation indicated. 

D. Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated. 

E. Minimum Text Height: 1/8 inch. 

F. Color: Black text on white background unless otherwise indicated. 

G. Description: Cloth type wire markers. 

H. Locations: Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes 
each load connection. 

I. Legend: 
1. Power and Lighting Circuits: Branch circuit or feeder number indicated on drawings. 
2. Control Circuits: Control wire number indicated on schematic and interconnection 

diagrams on drawings. 

2.06 WARNING SIGNS AND LABELS 

A. 	Comply with ANSI Z535.2 or ANSI Z535.4 as applicable. 

B. Warning Signs: 
1. 	Materials: 

a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive 
vinyl signs. 

b. Outdoor Locations: Use factory pre-printed rigid aluminum signs. 
2. 	Rigid Signs: Provide four mounting holes at corners for mechanical fasteners. 
3. 	Minimum Size: 7 by 10 inches unless otherwise indicated. 

C. Warning Labels: 
1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using 
materials recognized to UL 969. 

2. Machine-Printed Labels: Use thermal transfer process printing machines and accessories 
recommended by label manufacturer. 

3. Minimum Size: 2 by 4 inches unless otherwise indicated. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Clean surfaces to receive adhesive products according to manufacturer's instructions. 

B. Degrease and clean surfaces to receive nameplates and labels. 

3.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 
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1. Surface-Mounted Equipment: Enclosure front. 
2. Flush-Mounted Equipment: Inside of equipment door. 
3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear 

access. 
4. Elevated Equipment: Legible from the floor or working platform. 
5. Interior Components: Legible from the point of access. 
6. Conductors and Cables: Legible from the point of access. 

C. Install identification products centered, level, and parallel with lines of item being identified. 

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to 
interior surfaces using self-adhesive backing or epoxy cement. 

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or 
wrinkles and edges properly sealed. 

F. Secure rigid signs using stainless steel screws. 

END OF SECTION 
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SECTION 26 05 55 
CONNECTORS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. 	The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements, are included as a part of this Section as 
though bound herein. 

1.02 SUMMARY 

A. Provide required materials for a complete system. 

B. Upon request, points of junction, splices, taps, connections, pull boxes, and outlets shall be 
opened for inspection by Architect/Engineer or other approved authority. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Connectors shall be similar and equal to those manufactured by O.Z. Electrical Manufacturing 
Company, Burndy Engineering Company, Thomas & Betts Company. 

B. Splices, taps, and other connections involving conductors not larger than No. 8 AWG max. shall 
be made with insulated connectors like 3M Co. "Scotchloks," Ideal Co. "Wing-Nut," or T & B Co. 
"Piggy" connectors. Connectors shall be wrapped with 8.5 mil heavy duty, premium grade all-
weather vinyl electrical insulating tape. 

C. Splices, taps, and other connections involving conductors larger than No. 8 AWG shall be 
made using approved compression type connectors, insulated with at least four 1/2 lap layers 
of 8.5 mil heavy duty, premium grade all-weather vinyl electrical insulating tape and covered 
overall with at least two 1/2 lap wraps of friction tape. 

D. Connections or joints in wet or damp areas shall be waterproofed in an approved manner. 

E. Connections of aluminum conductors are not acceptable. 

F. Connectors shall be sized to carry 100 percent of the current capacity of the conductors 
connected. Conductors shall not be trimmed to fit a connection, the connection device shall be 
changed to accommodate the conductor. 

G. Compression lugs shall be by T&B, O.Z. Electrical Manufacturing, or Burndy Engineering 
Company. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Splices and taps shall be made using approved mechanical connectors of the type best suited. 

B. Under no circumstances will a soldered splice, tap, or connection be acceptable. 

END OF SECTION 
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SECTION 26 05 83 
EQUIPMENT WIRING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Electrical connections to equipment. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 19 - CONDUCTORS. 

B. Section 26 05 33.13 - CONDUIT. 

C. Section 26 0526 - Grounding and Bonding 

D. Section 26 05 33.16 - BOXES. 

E. Section 26 27 26 -WIRING DEVICES. 

F. Section 26 28 16.16 - ENCLOSED SWITCHES. 

1.03 REFERENCE STANDARDS 

A. NEMA WD 1 -General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020). 

B. NEMA WD 6 -Wiring Devices -Dimensional Specifications 2021. 

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

1.04 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Products: Listed, classified, and labeled as suitable for the purpose intended. 

1.05 COORDINATION 

A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 
manufacturer's instructions for equipment furnished under other sections. 

B. Determine connection locations and requirements. 

C. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

D. Sequence electrical connections to coordinate with start-up of equipment. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for 
equipment. 
1. Colors: Comply with NEMA WD 1. 
2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified 

equipment grounding conductor, suitable for use in damp locations. 
3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit 

overcurrent protection. 

B. 	Disconnect Switches: As specified in Section 26 28 16.16 and in individual equipment 
sections. 

C. Wiring Devices: As specified in Section 26 27 26. 

D. 	Flexible Conduit: As specified in Section 26 05 33.13. 

E. Wire and Cable: As specified in Section 26 05 19. 

F. 	Boxes: As specified in Section 26 05 33.16. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. 	Verify that equipment is ready for electrical connection, wiring, and energization. 

3.02 ELECTRICAL CONNECTIONS 

A. Make electrical connections in accordance with equipment manufacturer's instructions. 

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations. 

C. Connect heat producing equipment using wire and cable with insulation suitable for 
temperatures encountered. 

D. Provide receptacle outlet to accommodate connection with attachment plug. 

E. Provide cord and cap where field-supplied attachment plug is required. 

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

G. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements. 

H. Install terminal block jumpers to complete equipment wiring requirements. 

I. Install interconnecting conduit and wiring between devices and equipment to complete 
equipment wiring requirements. 

END OF SECTION 
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SECTION 26 24 16 
PANELBOARDS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Lighting and appliance panelboards. 

B. Overcurrent protective devices for panelboards. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

B. Section 26 05 29 - HANGERS AND SUPPORTS. 

C. Section 26 05 53 - IDENTIFICATION: Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with 
Amendment (2017). 

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

C. NECA 407 - Standard for Installing and Maintaining Panelboards 2015. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020. 

E. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches; National Electrical 
Manufacturers Association; 1993. 

F. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays 
Rated 600 Volts 2008 (Reaffirmed 2020). 

G. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 2013. 

H. NEMA PB 1 - Panelboards 2011. 

I. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less 2013. 

J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

K. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current 
Edition, Including All Revisions. 

L. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, 
Including All Revisions. 

M. UL 67 - Panelboards Current Edition, Including All Revisions. 

N. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures 
Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 3300 - Submittal Procedures 

B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, 
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry 
locations, conductor terminal information, and installed features and accessories. 

C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

D. Project Record Documents: Record actual installed locations of panelboards and actual 
installed circuiting arrangements. 
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E. 	Maintenance Data: Include information on replacement parts and recommended maintenance 
procedures and intervals. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

1.06 MAINTENANCE MATERIALS 

A. See Section 01 6000 - Product Requirements, for additional provisions. 

B. Furnish two of each panelboard key. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Square D 

B. Siemens. 

C. Eaton 

D. General Electric 

E. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 PANELBOARDS - GENERAL REQUIREMENTS 

A. 	Provide products listed, classified, and labeled as suitable for the purpose intended. 

B. 	Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions: 
1. Altitude: Less than 6,600 feet. 
2. Ambient Temperature: 

a. 	Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees 
F. 

C. Short Circuit Current Rating: As indicated on drawings. 

D. 	Mains: Configure for top or bottom incoming feed as indicated or as required for the 
installation. 

E. 	Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices. 

F. 	Bussing: Sized in accordance with UL 67 temperature rise requirements. 
1. 	Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for 

each feeder and branch circuit equipment grounding conductor. 

G. 	Conductor Terminations: Suitable for use with the conductors to be installed. 

H. 	Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 

following installation locations: 
a. 	Indoor Clean, Dry Locations: Type 1. 

2. Boxes: Galvanized steel unless otherwise indicated. 
a. 	Provide wiring gutters sized to accommodate the conductors to be installed. 

3. Fronts: 
a. 	Fronts for Surface-Mounted Enclosures: Same dimensions as boxes. 

4. Lockable Doors: All locks keyed alike unless otherwise indicated. 

I. 	Future Provisions: Prepare all unused spaces for future installation of devices including 
bussing, connectors, mounting hardware and all other required provisions. 
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2.03 POWER DISTRIBUTION PANELBOARDS 

A. 	Description: Panelboards complying with NEMA PB 1, power and feeder distribution type, 
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and 
features as indicated on the drawings. 

B. 	Conductor Terminations: 
1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper 

conductors. 
2. Main and Neutral Lug Type: Mechanical. 

C. Bussing: 
1. Phase and Neutral Bus Material: Aluminum or copper. 
2. Ground Bus Material: Aluminum or copper. 

D. Circuit Breakers: 
1. 	Provide bolt-on type or plug-in type secured with locking mechanical restraints. 

E. Enclosures: 
1. Provide surface-mounted enclosures unless otherwise indicated. 
2. Substitutions: See Section 01 6000 - Product Requirements. 

F. 	Description: NEMA PB 1, circuit breaker type. 

G. 	Minimum integrated short circuit rating: As indicated on the Drawings. 

H. 	Molded Case Circuit Breakers: With integral thermal and instantaneous magnetic trip in each 
pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed 
as Type HACR. 
1. Coil operating voltage: 120 volts, 60 Hz. 
2. Coil operating voltage: 120 volts, DC. 
3. Size as shown on Drawings. 
4. Provide unit mounted control power transformer, RED indicating light in front cover. 

I. 	Circuit Breaker Accessories: Trip units and auxiliary switches as indicated. 

J. 	Cabinet Front: Surface type, fastened with concealed trim clamps, hinged door with flush lock, 
metal directory frame, finished in manufacturer's standard gray enamel. 

2.04 LIGHTING AND APPLIANCE PANELBOARDS 

A. 	Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit 
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings, 
configurations and features as indicated on the drawings. 

B. 	Conductor Terminations: 
1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper 

conductors. 
2. Main and Neutral Lug Type: Mechanical. 

C. Bussing: 
1. Phase Bus Connections: Arranged for sequential phasing of overcurrent protective 

devices. 
2. Phase and Neutral Bus Material: Aluminum or copper. 
3. Ground Bus Material: Aluminum or copper. 

D. Circuit Breakers: Thermal magnetic bolt-on type unless otherwise indicated. 

E. Enclosures: 
1. Provide surface-mounted or flush-mounted enclosures as indicated . 
2. Provide clear plastic circuit directory holder mounted on inside of door. 

F. 	Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard. 
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G. Provide an isolated ground bar in designated panelboards. 

H. 	Minimum Integrated Short Circuit Rating: As indicated on the Drawings. 

I. 	Molded Case Circuit Breakers: Thermal magnetic trip circuit breakers, bolt-on type, with 
common trip handle for all poles; UL listed. 
1. Type HACR for air conditioning equipment circuits. 
2. Class A ground fault interrupter circuit breakers where scheduled. 
3. Do not use tandem circuit breakers. 

J. 	Enclosure: NEMA PB 1, Type 1. 

K. 	Cabinet Box: 6 inches deep, 20 inches wide for 240 volt and less panelboards. 

L. 	Cabinet Front: Flush cabinet front with concealed trim clamps, concealed hinge, metal 
directory frame, and flush lock all keyed alike. Finish in manufacturer's standard gray enamel. 

2.05 OVERCURRENT PROTECTIVE DEVICES 

A. Molded Case Circuit Breakers: 
1. 	Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 
where applicable; ratings, configurations, and features as indicated on the drawings. 

2. 	Interrupting Capacity: 
a. Provide circuit breakers with interrupting capacity as required to provide the short 

circuit current rating indicated, but not less than: 
1) 	10,000 rms symmetrical amperes at 240 VAC or 208 VAC. 

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than 
the short circuit current rating indicated. 

3. 	Conductor Terminations: 
a. Provide mechanical lugs unless otherwise indicated. 
b. Provide compression lugs where indicated. 
c. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors. 

4. 	Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping 
element for overload protection and magnetic instantaneous tripping element for short 
circuit protection. 

5. 	Multi-Pole Circuit Breakers: Furnish with common trip for all poles. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship). 

B. Install products in accordance with manufacturer's instructions. 

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1. 

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

E. Provide required support and attachment in accordance with Section 26 05 29. 

F. Install panelboards plumb. 

G. Mount panelboards such that the highest position of any operating handle for circuit breakers or 
switches does not exceed 79 inches above the floor or working platform. 

H. Provide grounding and bonding in accordance with Section 26 05 26. 

I. Install all field-installed branch devices, components, and accessories. 

J. Install panelboards in accordance with NEMA PB 1.1 and NECA 1. 

K. Height: 6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more 
than 4 inches above floor. 
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L. Provide filler plates to cover unused spaces in panelboards. 

M. Provide computer-generated circuit directory for each lighting and appliance panelboard and 
each power distribution panelboard provided with a door, clearly and specifically indicating the 
loads served. Revise directory to reflect circuiting changes required to balance phase loads. 
Identify spares and spaces. 

N. Provide identification nameplate for each panelboard in accordance with Section 26 05 53. 

O. Provide spare conduits out of each recessed panelboard to an accessible location above 
ceiling. Identify each as SPARE. 
1. 	Minimum spare conduits: 4 empty 1 inch. 

3.02 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for additional requirements. 

B. Test GFCI circuit breakers to verify proper operation. 

C. Correct deficiencies and replace damaged or defective panelboards or associated components. 

3.03 ADJUSTING 

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings. 

B. Adjust alignment of panelboard fronts. 

C. Load Balancing: For each panelboard, rearrange circuits such that the difference between 
each measured steady state phase load does not exceed 10 percent and adjust circuit 
directories accordingly. Maintain proper phasing for multi-wire branch circuits. 

3.04 CLEANING 

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's 
instructions. 

B. Repair scratched or marred exterior surfaces to match original factory finish. 

END OF SECTION 
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SECTION 26 27 26 
WIRING DEVICES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Wall switches. 

B. Wall dimmers. 

C. Receptacles. 

D. Wall plates. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 33.16 - BOXES. 

B. Section 26 05 26 - Grounding and Bonding 

C. Section 26 05 53 - IDENTIFICATION: Identification products and requirements. 

D. Section 26 05 83 - EQUIPMENT WIRING: Cords and plugs for equipment. 

1.03 REFERENCE STANDARDS 

A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2014h, with Amendments 
(2017). 

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification) 
2014g, with Amendment (2017). 

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016. 

E. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020). 

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021. 

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

H. UL 20 - General-Use Snap Switches Current Edition, Including All Revisions. 

I. UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions. 

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All 
Revisions. 

K. UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and 
configurations. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

C. Products: Listed, classified, and labeled as suitable for the purpose intended. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Cooper 
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B. Arrow Hart 

C. Pass & Seymour 

D. Hubbell 

E. Leviton 

2.02 WIRING DEVICE APPLICATIONS 

A. Provide wiring devices suitable for intended use and with ratings adequate for load served. 

B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere 
rating not less than that of the branch circuit. 

C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles 
installed outdoors or in damp or wet locations. 

D. Provide GFCI protection for receptacles installed within 6 feet of sinks. 

E. Provide GFCI protection for receptacles serving electric drinking fountains. 

2.03 ALL WIRING DEVICES 

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

B. Finishes: 

2.04 WALL SWITCHES 

A. 	Wall Switches - General Requirements: AC only, quiet operating, general-use snap switches 
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as 
complying with UL 20and where applicable FS W-S-896; types as indicated on the drawings. 
1. 	Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for 

back wiring with separate ground terminal screw. 

B. 	Wall Switches: Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6 
and WD 1. 
1. 	Body and Handle: Plastic with toggle handle. 

a. Voltage: 120 volts, AC. 
b. Current: 20 amperes. 

2. 	Ratings: Match branch circuit and load characteristics. 

C. Switch Types: Single pole, double pole, 3-way, and 4-way. 

2.05 WALL DIMMERS 

A. 	Wall Dimmers -Provide 0-10V dimmable wall switches as indicateed on drawings. 

2.06 RECEPTACLES 

A. 	Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and NEMA 
WD 6, and listed as complying with UL 498and where applicable FS W-C-596; types as 
indicated on the drawings. 
1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for 

back wiring with separate ground terminal screw. 
2. NEMA configurations specified are according to NEMA WD 6. 

B. 	Receptacles: Heavy duty, complying with NEMA WD 6 and WD 1. 
1. Device Body: Plastic. 
2. Configuration: NEMA WD 6, type as specified and indicated. 
3. Prewired pigtail connectors that accommodate Fed Spec receptacles are approved. Must 

be crimped and welded terminal application connector. 

C. Convenience Receptacles: Type 5 - 20 equal to Hubbell 5362, Cooper BR20, or Pass & 
Seymour CR20W. 
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1. 	Prewired pigtail receptacles: Type 5 - 20 equal to Pass & Seymour PT5362, Hubbell 
SNAP5362, or Cooper ArrowLink. 

D. GFCI Receptacles: Convenience receptacle with integral ground fault circuit interrupter to meet 
regulatory requirements. 

E. Tamper Resistant Receptacles: Convenience receptacles listed and labeled as tamper resistant 
type; single or duplex as indicated on the drawings. 

2.07 TECHNOLOGY OUTLETS 

A. Provide rough-ins as indicated on the Drawings. 

2.08 WALL PLATES 

A. 	Wall Plates: Comply with UL 514D. 
1. Configuration: One piece cover as required for quantity and types of corresponding wiring 

devices. 
2. Size: Standard. 
3. Screws: Metal with slotted heads finished to match wall plate finish. 

B. 	Cover Plates: nylon . 

C. 	Weatherproof covers to be metal hinged covers that allows cord to be plugged in with cover 
closed. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70. 

C. Verify that wall openings are neatly cut and will be completely covered by wall plates. 

D. Verify that final surface finishes are complete, including painting. 

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

F. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 PREPARATION 

A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

3.03 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA 
130, including mounting heights specified in those standards unless otherwise indicated. 

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for 
installation of wiring devices provided under this section. 

C. Install wiring devices in accordance with manufacturer's instructions. 

D. Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not 
connect more than one conductor to wiring device terminals. 

F. Modular wiring devices are seen as an acceptable alternative at the discretion of the contractor. 
Receptacles must meet UL498 and Federal Specification WC-596 requirements. Switches must 
meet UL20 and Federal Specification WC-896 requirements. Prewired terminal application 
pigtail connectors must be crimped and welded. 
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G. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 
tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding. 

H. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

I. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use 
feed-through wiring to protect downstream devices. 

J. Install securely, in a neat and workmanlike manner, as specified in NECA 1. 

K. Install wiring devices plumb and level with mounting yoke held rigidly in place. 

L. Install wall switches with OFF position down. 

M. Do not share neutral conductor on branch circuits utilizing wall dimmers. 

N. Install vertically mounted receptacles with grounding pole on top and horizontally mounted 
receptacles with grounding pole on left. 

O. Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement. 

P. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed 
or designated for future use. 

Q. Connect wiring device grounding terminal to outlet box with bonding jumper. 

R. Install standard plates on switch, receptacle, and blank outlets in finished areas. 

S. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface mounted outlets. 

T. Install protective rings on active flush cover service fittings. 

3.04 INTERFACE WITH OTHER PRODUCTS 

A. Mounting heights refer to bottom of box. 

B. Install wall switch 44 inches above finished floor. 

C. Install convenience receptacle 16 inches above finished floor, UNO. 

D. Install convenience receptacle 4 inches above backsplash of counter, UNO. 

E. Install dimmer 44 inches above finished floor. 

3.05 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for additional requirements. 

B. Inspect each wiring device for damage and defects. 

C. Operate each wall switch and wall dimmer with circuit energized to verify proper operation. 

D. Verify that each receptacle device is energized. 

E. Test each receptacle to verify operation and proper polarity. 

F. Test each GFCI receptacle for proper tripping operation according to manufacturer's 
instructions. 

G. Correct wiring deficiencies and replace damaged or defective wiring devices. 

3.06 ADJUSTING 

A. 	Adjust devices and wall plates to be flush and level. 
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3.07 CLEANING 

A. 	Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish. 
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SECTION 26 28 16.16 
ENCLOSED SWITCHES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Nonfusible switches. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 29 - HANGERS AND SUPPORTS. 

B. Section 26 05 53 - IDENTIFICATION: Identification products and requirements. 

C. Section 26 0526 - Grounding and Bonding 

1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

B. NECA (INST) - NECA Standard of Installation; National Electrical Contractors Association; 
1993. 

C. NEMA FU 1 -Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 
2002 (R2007). 

D. NEMA KS 1 -Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 2013. 

E. NETA ATS -Standard For Acceptance Testing Specifications For Electrical Power Equipment 
And Systems 2021. 

F. NFPA 70 -National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Submittal Procedures 

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed 
switches and other installed components and accessories. 

C. Project Record Documents: Record actual locations of enclosed switches. 

1.05 QUALITY ASSURANCE 

A. 	Comply with requirements of NFPA 70. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Square D 

B. Siemens. 

C. Cutler Hammer 

D. General Electric 

E. Substitutions: See Section 01 60 00 - Product Requirements. 

2.02 COMPONENTS 

A. 	Nonfusible Switch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch. 
1. Externally operable handle interlocked to prevent opening front cover with switch in ON 

position. 
2. Handle lockable in OFF position. 

B. Enclosures: NEMA KS 1. 
1. Interior Dry Locations: Type 1. 
2. Exterior Locations: Type 3R. 
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PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Provide required support and attachment in accordance with Section 26 05 29. 

E. Install enclosed switches plumb. 

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 
switches such that the highest position of the operating handle does not exceed 79 inches 
above the floor or working platform. 

G. Provide grounding and bonding in accordance with Section 26 05 26. 

H. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size 
installed. 

3.02 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for additional requirements. 

B. Perform field inspection in accordance with Section 01 4500 and 01 4510 

C. Inspect and test in accordance with NETA ATS, except Section 4. 

D. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1. 

E. Correct deficiencies and replace damaged or defective enclosed safety switches or associated 
components. 

END OF SECTION 
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SECTION 26 51 00 
INTERIOR LIGHTING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Interior luminaires. 

B. Exit signs. 

C. Accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding 

B. Section 26 05 29 - HANGERS AND SUPPORTS. 

C. Section 26 05 33.16 - BOXES. 

D. Section 26 27 26 - WIRING DEVICES: Manual wall switches and wall dimmers. 

E. Section 26 56 00 - EXTERIOR LIGHTING. 

1.03 REFERENCE STANDARDS 

A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --
Classification of Beam Patterns; 2006. 

B. ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp 
Ballast; 2004. 

C. ANSI C82.4 - American National Standard for Lamp Ballasts - Ballasts for High-Intensity-
Discharge and Low-Pressure Sodium Lamps 2017. 

D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006. 

E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006. 

F. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers 
Association; 2002 (R2008). 

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

H. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

I. UL 1598 - Luminaires Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Submittal Procedures 

B. Shop Drawings: Indicate dimensions and components for each luminaire. 

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, installed accessories, and 
ceiling compatibility; include model number nomenclature clearly marked with all proposed 
features. 

D. Operation and Maintenance Data: Instructions for each product including information on 
replacement parts. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Conform to requirements of NFPA 70 and NFPA 101. 
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C. 	Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS - LUMINAIRES 

A. As indicated on the Drawings. 

B. Substitutions: See Section 01 60 00 - Product Requirements except where individual luminaire 
types are designated with substitutions not permitted. 

2.02 LUMINAIRES 

A. Provide products that comply with requirements of NFPA 70. 

B. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

C. Provide products listed, classified, and labeled as suitable for the purpose intended. 

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 
ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light. 

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system. 

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

2.03 LUMINAIRES 

A. 	Furnish products as indicated in Schedule included on the Drawings. 

B. Substitutions: See Section 01 6000 - Product Requirements. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for 
installation of luminaires provided under this section. 

B. Install products in accordance with manufacturer's instructions. 

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500 
(commercial lighting) and NECA 502 (industrial lighting). 

D. Provide required support and attachment in accordance with Section 26 05 29. 

E. Install luminaires plumb and square and aligned with building lines and with adjacent 
luminaires. 

F. Install suspended luminaires and exit signs using pendants supported from swivel hangers. 
Provide pendant length required to suspend luminaire at indicated height. 

G. Support luminaires larger than 2 x 4 foot size independent of ceiling framing. 

H. Locate recessed ceiling luminaires as indicated on reflected ceiling plan. 

I. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines 
and with each other. Secure to prevent movement. 

J. Grid Ceilings: Fasten luminaires to ceiling grid members using suitable clips. 

K. Install recessed luminaires to permit removal from below. 

L. Install recessed luminaires using accessories and firestopping materials to meet regulatory 
requirements for fire rating. 

M. Install wall mounted luminaires and exit signs at height as indicated on Drawings . 
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N. Install accessories furnished with each luminaire. 

O. Connect luminaires and exit signs to branch circuit outlets provided under Section 26 0537 
using flexible conduit. 

P. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

Q. Bond products and metal accessories to branch circuit equipment grounding conductor. 

R. Install specified lamps in each exit sign and luminaire . 

S. Install lamps in each luminaire. 

3.02 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for additional requirements. 

B. Inspect each product for damage and defects. 

C. Perform field inspection in accordance with Section 01450 and 01451 

D. Operate each luminaire after installation and connection to verify proper operation. 

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by Architect. 

3.03 ADJUSTING 

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as 
directed by Architect. Secure locking fittings in place. 

B. Position exit sign directional arrows as indicated. 

3.04 CLEANING 

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), 
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and 
restore finishes to match original factory finish. 

B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosures. 

D. Clean photometric control surfaces as recommended by manufacturer. 

E. Clean finishes and touch up damage. 

3.05 PROTECTION 

A. 	Relamp luminaires that have failed lamps at Substantial Completion. 

3.06 SCHEDULE - SEE DRAWINGS 

END OF SECTION 
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SECTION 26 56 00 
EXTERIOR LIGHTING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Exterior luminaires. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 29 - HANGERS AND SUPPORTS. 

B. Section 26 05 33.16 - BOXES. 

1.03 REFERENCE STANDARDS 

A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --
Classification of Beam Patterns; 2006. 

B. ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp 
Ballast; 2004. 

C. ANSI C82.4 - American National Standard for Lamp Ballasts - Ballasts for High-Intensity-
Discharge and Low-Pressure Sodium Lamps 2017. 

D. IES RP-8 - Recommended Practice: Lighting Roadway and Parking Facilities 2021. 

E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

F. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems 2000 (Reaffirmed 2006). 

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

H. UL 1598 - Luminaires Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 3300 - Submittal Procedures 

B. Shop Drawings: Indicate dimensions and components for each luminaire that is not a standard 
product of the manufacturer. 

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, weight, effective projected 
area (EPA), and installed accessories; include model number nomenclature clearly marked with 
all proposed features. 

D. Operation and Maintenance Data: Instructions for each product including information on 
replacement parts. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

C. Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose specified and indicated. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. As indicated on the Drawings. 

2.02 LUMINAIRE TYPES 

A. 	Furnish products as indicated in luminaire schedule included on the drawings. 
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B. Substitutions: See Section 01 60 00 - Product Requirements. 

2.03 LUMINAIRES 

A. Provide products that comply with requirements of NFPA 70. 

B. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

C. Provide products listed, classified, and labeled as suitable for the purpose intended. 

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 
ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light. 

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system. 

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for 
installation of luminaires provided under this section. 

B. Install products in accordance with manufacturer's instructions. 

C. Install luminaires in accordance with NECA/IESNA 501. 

D. Provide required support and attachment in accordance with Section 26 05 29. 

E. Install luminaires plumb and square and aligned with building lines and with adjacent 
luminaires. 

F. Install accessories furnished with each luminaire. 

G. Bond products and metal accessories to branch circuit equipment grounding conductor. 

H. Install lamps in each luminaire. 

I. Bond luminaires and metal accessories to branch circuit equipment grounding conductor. 

3.02 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for additional requirements. 

B. Inspect each product for damage and defects. 

C. Perform field inspection, testing, and adjusting in accordance with Section 01 4000. 

D. Operate each luminaire after installation and connection to verify proper operation. 

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by Architect. 

3.03 CLEANING 

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt, 
fingerprints, paint, or other foreign material and restore finishes to match original factory finish. 

B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosure. 

D. Clean photometric control surfaces as recommended by manufacturer. 

E. Clean finishes and touch up damage. 

3.04 SCHEDULE - SEE DRAWINGS 

END OF SECTION 
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Electronic Safety and Security





SECTION 28 31 01 
FIRE ALARM - DETECTION SYSTEM 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. 	The provisions of the General Conditions, Supplementary Conditions, and the Sections 
included under Division 1, General Requirements are included as a part of this Section as 
though bound herein. 

1.02 SUMMARY 

A. Provide labor, material, equipment, and accessories necessary for a complete operable, 
electronically operated fire alarm system as indicated on the Drawings and specified herein. 

B. The existing fire alarm panel is Notifier - NFS 320. Initiating and notification devices shall be 
added to the existing system for this project as shown on the Drawings. Contractor shall be 
responsible for gaining full approval of system from local authorities through plan approval and 
project inspections. 

1.03 SUBMITTALS 

A. Shop Drawings 
1. The system manufacturer's representative shall be responsible for furnishing 5 sets of 

engineering drawings matching the layout, scale, and sheet size of the contract 
documents. These drawings shall be assembled in a manor to satisfy the most recently 
adopted edition of the Ohio Building Code (OBC) concerning Fire Alarm Detection System 
Shop Drawings. These drawings shall indicate the interlocking of equipment external to 
the various control panels. These Drawings shall be included in the submittal to the 
Architect/Engineer for approval and shall be stamped/signed by a manufacturer's 
representative who is NICET Level III or IV certified and certified by the State of Ohio 
Board of Building Standards (OBBS) as a fire alarm system designer, or stamped by a 
Professional Engineer in the State of Ohio. The Owner will pay the drawing approval fees 
associated with the state plan approval of the fire alarm system. The Architect will be 
responsible for submitting the final fire alarm system shop drawings to the state for 
approval. The Contractor must submit this shop drawing information in a timely manner 
so as not to impede the project progress. 

2. Complete and comprehensive shop drawings shall be submitted to the Architect/Engineer 
for review. 

B. 	Post Construction 
1. 	Provide signed (by attendees & trainer) & dated training syllabus for each completed 

training session to the Architect/Engineer Technology Designer. 
2. 	Operation & Maintenance Manuals 

a. Provide complete O & Ms. PDF format. 
b. PDF shall be fully indexed by Section Name/System/Device. 

3. 	The Architect/Engineer Technology Designer may require operational demonstration of 
any products and systems to verify Execution/Installation/Configuration requirements are 
met. 

1.04 QUALITY ASSURANCE 

A. 	Units on the fire alarm system shall be listed by Underwriters Laboratories, Inc. for fire alarm 
use, and the control panel shall bear the UL label. The system shall be installed in accordance 
with requirements set by National Electric Code with particular attention to Article 760 and in 
compliance with applicable provisions of Standards No. 72 published by the National Fire 
Protection Association (NFPA), section 907 of the Ohio Building Code (OBC) and also with 
Local Code requirements. 
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B. 	All equipment must have transient protection to comply with UL864 requirements. Where fire 
alarm circuits leave the building, additional transient protection must be provided for each 
circuit. 

1.05 CERTIFICATION 

A. The Contractor shall provide the services and equipment of an alarm service company certified 
by NICET as being capable of furnishing the signaling systems specified herein. All 
components of the fire alarm system shall be U.L. listed. 

B. The Contractor shall be certified by the system manufacturer for installation and programing 
with a minimum of five years experience with this system or similar fire alarm systems. All 
components of the fire alarm system shall be U.L. listed. 

1.06 WARRANTY 

A. 	Components, parts, and assemblies supplied by the manufacturer shall be guaranteed against 
defects in materials and workmanship in a period of 12 months, commencing upon system start 
up and beneficial use, at which time the system is protecting property of occupants, provided 
such defects are not caused by a misuse, abuse, neglect, unauthorized tampering, equipment 
modifications, or acts of God. Warranty services shall be provided by a qualified factory trained 
representative of the equipment manufacturer during normal working hours. The 
representative shall be based in a fully staffed branch office and located within a reasonable 
distance from the job site. An adequate supply of repair parts shall be maintained by the 
branch office. The manufacturer shall not be liable for consequential damages. The 
manufacturer's statement of warranty shall be included in the submittals. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Notifier 

B. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 FIRE ALARM CONTROL PANEL 

A. 	The existing addresseble Fire Alarm Control Panel (FACP) is by Notifier - NFS 320. The system 
shall be modified as shown on the Drawings. 

2.03 SYSTEM DEVICES 

A. 	Addressable Manual Fire Alarm Pull Station. 
1. The pull station shall be dual action pull lever type, key resettable, have a permanently 

attached intelligent addressable module, and have a plastic breakrod. The pull station 
shall have a red, metal die-cast housing. 

2. The pull station shall contain electronics that communicate the station's status to the 
FACP. 

B. 	Addressable Thermal Fire Detector and base. 
1. Combination rate-of rise and 135 degrees F fixed temperature 
2. White polycarbonate housing. 
3. Low profile, flanged, addressable mounting base with electronics to communicate the 

detector's status to the FACP. 
a. 	Thermal fire detectors used for direct control of other systems or devices (i.e. smoke 

dampers, door holds, elevators, shunt trip circuit breakers, etc.) shall have a 
mounting base equipped with an integral set of dry contacts, or an external intelligent 
addressable relay module may be used for control. Power through the relay to be 
coordinated with Division 26. Refer to E3 and E5 sheets for additional information. 

C. 	Addressable Area Photo Electric Smoke Detector and base. 
1. 	Intelligent photoelectric smoke sensor with LED which flashes when detector is polled and 

turns steady on when detector goes into alarm. 
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a. 	Provide a remote LED indicator for smoke detectors mounted above ceilings in 
smoke dampers and the like. LED indicator shall be flush mounted in ceiling directly 
below smoke detectors. Provide a label for the remote LED to indicate its purpose. 

2. White polycarbonate housing. 
3. Low profile, flanged, addressable mounting base with electronics to communicate the 

detector's status to the FACP. 
a. 	Smoke detectors used for direct control of other systems or devices (i.e. smoke 

dampers, door holds, elevators, shunt trip circuit breakers, etc.) shall have a 
mounting base equipped with an integral set of dry contacts, or an external intelligent 
addressable relay module may be used for control. Power through the relay to be 
coordinated with Division 26. Refer to E3 and E5 sheets for additional information. 

D. Addressable Monitor Module. 
1. Intelligent addressable module with electronics to communicate the module's status to the 

FACP. 
2. LED to indicate module status. 

E. Addressable Relay Module. 
1. Intelligent addressable module with electronics to communicate the module's status to the 

FACP. 
2. LED to indicate module status. 
3. Two isolated sets of contacts to control desired functions. 

F. Signal Devices: 
1. 	Recessed combination synchronized strobe light with 4 inch electronic horn (or single 

synchronized strobe), with back box and trim, 24VDC, with light intensity of 110 candela, 
225mA, flush mounted at 80 inches above finished floor or 6 inches below ceiling, 
whichever is lower. 
a. Wire circuits to a maximum of 80% capacity. 
b. Provide a sync module for signal devices. 

2.04 SYSTEM WIRING 

A. Provide in accordance with manufacturer's instructions, wiring, and outlet boxes for the erection 
of a complete system as described herein and as shown on the Engineer's Drawings. Minimum 
wire size shall be No. 14, provide wiring per manufacturer's requirements. 

B. Wiring shall be in accordance with requirements of the National Electrical Code and NFPA 
Regulation No. 72. The fire alarm, including components and wiring, shall be completely 
installed and wiring shall be properly tagged and color coded. The Contractor shall make final 
connections as shown and required by the equipment manufacturer's wiring instructions. 

C. The manufacturer's authorized representative shall perform a quality inspection of the final 
installation, which shall be done in the presence of the Contractor and local Authority Having 
Jurisdiction (AHJ). The representative shall submit a certificate of completion to the contractor 
when work is satisfactorily completed. 

2.05 SYSTEM PERFORMANCE REQUIREMENTS 

A. 	The activation of any fire alarm station or automatic detector circuit shall automatically perform 
the following functions: 
1. All automatic programs assigned to the alarm point shall be executed and the associated 

indicating devices and relays activated. 
2. The System Alarm on appropriate panel will indicate an alert condition. 
3. Activate all control by event functions related to the alarm. 
4. The approved certified Central Monitoring Agency to be signaled automatically. 
5. Sound a continuous alarm over all signals and activate the associated flashing light. 
6. Activation of the building fire alarm system shall automatically unlock access controlled 

egress doors and the doors shall remain unlocked until the fire alarm system has been 
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reset. 

B. 	Test - Fire Drill Mode 
1. 	Include with the system a "Fire Drill Mode". Upon activation of Fire Drill Mode, the 

annunciators and horns and strobes will activate. HVAC units will NOT be shut down, and 
the communicator will NOT dial out to the central monitoring agency. This will be a button 
activation at the main control panel, and there will be button deactivation at the main 
control panel. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install new manual stations, signals, wiring system, and power and automatic stations (ceiling 
smoke detectors, duct mounted smoke detectors, thermo detectors, and the like). Connect to 
existing fire alarm system as required by system manufacturer. 

B. Installations shall be in strict conformance with the manufacturer's recommendations. 

C. Outlets shall be equipped with the appropriate fire alarm device. 

D. Wiring shall be installed in conduit. 

3.02 PROGRAMMING 

A. 	Program the system using the Owner's final room number designations, not the Architect's 
room numbers as shown on the Drawings. 

3.03 PARTIAL OR CONTINUED OCCUPANCY 

A. 	Should the Owner elect to partially occupy or continuously occupy the building prior to 
Substantial Completion of all work, the fire alarm system for that portion of the building so 
occupied, including the assigned means of egress from same, shall be made fully operational. 
System status shall be certified in writing by the manufacturer and the Division 26 Contractor. 

3.04 DEMONSTRATION/INSPECTION 

A. The manufacturer's authorized representative shall perform a quality inspection of the final 
installation and in the presence of electrical contractor and Owner's representatives, shall 
perform a complete functional testing of this system. A system certification verifying the proper 
system operation shall be required prior to acceptance by the Owner. 

B. Demonstrate entire system and proper function of each device. 

C. Coordinate and assist the Owner with the requirements and set-up of system monitoring with 
the monitoring company of the Owner's preference. 

END OF SECTION 
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SECTION 31 10 00 
SITE CLEARING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Clearing of existing vegetation. 

B. Removal of existing debris. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 00 - Summary of Work: Limitations on Contractor's use of site and premises. 

B. Section 01 70 00 - Execution and Closeout Requirements: Project conditions; protection of 
bench marks, survey control points, and existing construction to remain; reinstallation of 
removed products. 

C. Section 31 22 00 - Grading: Topsoil removal. 

D. Section 31 23 23 - Fill: Fill material for filling holes, pits, and excavations generated as a result 
of removal operations. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Fill Material: As specified in Section 31 23 23 - Fill and Backfill 

PART 3 EXECUTION 

3.01 SITE CLEARING 

A. Comply with other requirements specified in Section 01 70 00. 

B. Minimize production of dust due to clearing operations; do not use water if that will result in ice, 
flooding, sedimentation of public waterways or storm sewers, or other pollution. 

3.02 EXISTING UTILITIES AND BUILT ELEMENTS 

A. Coordinate work with utility companies; notify before starting work and comply with their 
requirements; obtain required permits. 

B. Protect existing utilities to remain from damage. 

C. Do not disrupt public utilities without permit from authority having jurisdiction. 

D. Protect existing structures and other elements that are not to be removed. 

3.03 VEGETATION 

A. 	Scope: Remove trees, shrubs, brush, and stumps in areas to be covered by building structure, 
and paving. 

B. 	In areas where vegetation must be removed but no construction will occur, remove vegetation 
with minimum disturbance of the subsoil. 

C. 	Vegetation Removed: Do not burn, bury, landfill, or leave on site, except as indicated. 
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; 

preference should be given to on-site uses. 
a. 	Green wood is not to be used for mulch. 

2. Trees: Sell if marketable; if not, treat as specified for other vegetation removed; remove 
stumps and roots to depth of 18 inches. 

3. Sod: Re-use on site if possible; otherwise sell if marketable, and if not, treat as specified 
for other vegetation removed. 

4. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface 
neat in appearance and smooth enough not to constitute a hazard to pedestrians. 

D. Restoration: 
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1. 	If vegetation outside removal limits or within specified protective fences is damaged, or 
destroyed, due to subsequent construction operations, replace at no cost to Owner. This 
includes root damage due to poor protection fence or upkeep. 
a. Trees and vegetation will be considered dead when main leader has died back or 

when 25 percent or more of crown has died . 
b. Trees will be considered damaged and not able to reasonably survive when repeated 

neglect of protection is observed. 

	

2. 	If a tree is deemed damaged or dead by the owner's representative, a $500 per caliper 
inch of tree penalty will be assessed. 

3.04 DEBRIS 

A. Remove debris, junk, and trash from site. 

B. Leave site in clean condition, ready for subsequent work. 

C. Clean up spillage and wind-blown debris from public and private lands. 

END OF SECTION 
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SECTION 31 22 00 
GRADING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Removal of topsoil. 

B. Rough grading the site for building pads and site improvements. 

1.02 RELATED REQUIREMENTS 

A. Section 31 10 00 -Site Clearing. 

B. Section 31 23 16 - Excavation. 

C. Section 31 23 23 - Fill: Filling and compaction. 

1.03 PROJECT CONDITIONS 

A. Protect above- and below-grade utilities that remain. 

B. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and 
curbs from grading equipment and vehicular traffic. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Topsoil: Topsoil excavated on-site. 
1. Free of roots, gravel overages, rocks larger than 3/4 inch, subsoil, debris, large weeds and 

foreign matter. 
2. Within 50 feet of the building and in compacted areas, topsoil to be amended to be 

capable of sustaining vigorous plant growth with acceptable NPK levels, micronutrient 
levels, and have a minimum pH value of 5.4 and maximum of 7.0. 

3. Within 50 feet of the building and in compacted areas, topsoil to contain 4-8% organic 
matter 

4. Soil shall have the following USDA particle size analysis. Sand, silt and clay shall be 
determined by ASTM D422 
a. Gravel: Plus 2mm. Less than 10% 
b. Sand:.05mm to .2mm. 15-40% 
c. Silt: .002 to .05mm. 25-65% 
d. Clay: minus .002mm. 20-35% 

B. 	Soil Amendment Materials: 
1. 	Amend topsoil based on recommendations of topsoil test. Amendments may include, but 

are not limited to: 
a. Peat Moss: Shredded, loose, sphagnum moss; free of lumps, roots, inorganic 

material or acidic materials; minimum of 85 percent organic material measured by 
oven dry weight, pH range of 4 to 5; moisture content of 30 percent. 

b. Composted Organic Material: Mature, stable humus-like material derived from 
aerobic decomposition. The compost shall be dark brown to black in color and 
capable of supporting plant growth. 
1) 	Carbon to Nitrogen ratio not to exceed 35 to 1. 

c. Bone Meal: Raw, finely ground, commercial grade, minimum of 3 percent nitrogen 
and 20 percent phosphorous. 

d. Lime: Ground limestone, dolomite type, minimum 95 percent carbonates. 
e. Fertilizer: as indicated in analysis. 

C. Other Fill Materials: See Section 31 23 23. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that survey benchmark and intended elevations for the Work areas indicated. 

B. Verify the absence of standing or ponding water. 

3.02 PREPARATION 

A. Identify required lines, levels, contours, and datum. 

B. Stake and flag locations of known utilities. 

C. Protect from damage above- and below-grade utilities to remain. 

D. Provide temporary means and methods to remove all standing or ponding water from areas 
prior to grading. 

E. Protect site features to remain, including but not limited to bench marks, survey control points, 
existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment 
and vehicular traffic. 

3.03 ROUGH GRADING 

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing 
with foreign materials. 

B. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded. 

C. Do not remove wet subsoil, unless it is subsequently processed to obtain optimum moisture 
content. 

D. When excavating through roots, perform work by hand and cut roots with sharp axe. 

E. Grade areas adjacent to building to drain away from structures and to prevent ponding. 

F. See Section 31 23 23 for filling procedures. 

G. Stability: Replace damaged or displaced subsoil to same requirements as for specified fill. 

H. Remove and replace soils deemed unsuitable by classification and which are excessively moist 
due to lack surface water control. 

3.04 SOIL REMOVAL AND STOCKPILING 

A. Stockpile topsoil to be re-used on site; remove remainder from site. 

B. Stockpile excavated subsoil on site. 

C. Stockpiles: Use areas designated on site; pile depth not to exceed 8 feet; protect from erosion. 

D. Stockpiles: 
1. 	Stockpile without intermixing soil types. 
2. 	Have stockpile areas approved by owners representative. 

a. Stockpile soil material away from edges of excavations 
b. Do not place stockpiles within the drip line of trees to remain. 

3. 	Pile depth not to exceed 8 feet. 
4. 	Place, grade and shape stockpiles to drain surface water. 
5. 	Protect from erosion (wind and water). Stabilize with temporary vegetation or tarps. 

3.05 GENERAL SURFACE GRADING 

A. 	Uniformly grade areas within project limits including adjacent transition areas. 
1. Smooth finish surface within specified tolerances, grade in uniform levels or slopes 

between points where elevations are shown and between points and existing grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 
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3.06 FINISH GRADING 

A. Before Finish Grading: 
1. Verify building and trench backfilling have been inspected. 
2. Verify subgrade has been contoured and compacted. 

B. 	Remove debris, roots, branches, stones, in excess of 1/2 inch in size. Remove soil 
contaminated with petroleum products. 

C. 	Within 50 feet and in areas where vehicles or equipment have compacted soil, scarify surface 
to a minimum depth of 6 inches. 

D. 	Pulverize and place topsoil where required to level finish grade. 

E. 	Pulverize and place topsoil to the following compacted thicknesses: 
1. 	Shrub Beds: 18 inches. 

F. 	Place topsoil during dry weather. 

G. Remove roots, weeds, rocks, and foreign material while spreading. 

H. 	Near site improvements spread topsoil manually to prevent damage. 

I. 	Fine grade topsoil to eliminate uneven areas and low spots. Maintain profiles and contour of 
subgrade. 

J. 	Lightly compact placed topsoil. 

K. 	Maintain stability of topsoil during inclement weather. Replace topsoil in areas where surface 
water has eroded thickness below specifications. 

3.07 TOLERANCES 

A. Top Surface of Subgrade: Plus or minus 0.10 foot (1-3/16 inches) from required elevation. 

B. Top Surface of Finish Grade: Plus or minus 0.04 foot (1/2 inch). 

3.08 REPAIR AND RESTORATION 

A. 	Existing Facilities, Utilities, and Site Features to Remain: If damaged due to this work, repair or 
replace to original condition. 

3.09 FIELD QUALITY CONTROL 

A. 	See Section 31 23 23 for compaction density testing. 

3.10 CLEANING 

A. Remove unused stockpiled topsoil and subsoil. Grade stockpile area to prevent standing 
water. 

B. Leave site clean and raked, ready to receive landscaping. 

END OF SECTION 
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SECTION 31 23 16 
EXCAVATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Excavating for footings, slabs-on-grade, paving, and dewatering . 

B. Dewatering 

1.02 RELATED REQUIREMENTS 

A. Section 01 4000 - Quality Requirements 

B. Section 31 10 00 - Site Clearing: Vegetation and existing debris removal. 

C. Section 31 22 00 - Grading: Grading. 

D. Section 31 23 23 - Fill: Fill materials, backfilling, and compacting. 

1.03 DEFINITIONS 

A. Excavation: Removal of material encountered required for building volume below grade, 
footings, slab-on-grade, paving, utility trenches, etc. 

B. Additional Excavation: Excavation below required excavation as directed by the Architect. 
Additional excavation and replacement material will be paid for according to the Contract 
provisions for changes in the work. 

C. Unauthorized Excavation: Excavation below required excavation or beyond required excavation 
without direction of the Architect. Unauthorized excavation and remedial work directed by the 
Architect shall be without additional compensation. 

1.04 QUALITY ASSURANCE 

A. Code and Standards: Perform work complying with requirements of authorities having 
jurisdiction 

B. Testing and Inspection: A qualified independent geotechnical engineering testing agency shall 
classify proposed on-site borrow soils to verify that soils comply with specified requirements 
and to perform required field and laboratory testing. 

1.05 PROJECT CONDITIONS 

A. Verify that survey benchmark and intended elevations for the Work areas indicated. 

B. Protect bench marks, survey control points, fences, sidewalks, paving, and curbs from 
excavating equipment and vehicular traffic. 

PART 2 EXECUTION 

2.01 EXAMINATION 

A. 	Verify that survey benchmark and intended elevations for the work areas indicated. 

2.02 PREPARATION 

A. Identify required lines, levels, contours, and datum locations. 

B. See Section 31 10 00 for clearing, grubbing, and removal of existing debris. 

C. See Section 31 22 00 for topsoil removal. 

D. Protect utilities that remain and protect from damage. 

E. Notify utility company to remove and relocate utilities. 

F. Grade top perimeter of excavation to prevent surface water from draining into excavation. 
Provide temporary means and methods, as required, to maintain surface water diversion until 
no longer needed, or as directed by owners representative. 
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2.03 DEWATERING 

A. Prevent surface water and ground water from entering excavations and from flooding project 
site and surrounding area. 

B. Do not allow water to accumulate in excavations. Remove water to prevent softening of 
foundation bottoms, undercutting footings and soil changes detrimental to stability of subgrades 
and foundations. 
1. 	Provide and maintain pumps, sumps, suction and discharge lines and other dewatering 

systems necessary to convey water away from excavations. 

2.04 EXCAVATING 

A. General 
1. Explosives: Do not use explosives 
2. Underpin adjacent structures that could be damaged by excavating work. 
3. Excavate to accommodate new structures and construction operations. 
4. Notify Architect of unexpected subsurface conditions and discontinue affected Work in 

area until notified to resume work. 
5. Comply with local codes, ordinances, and requirements of authorities having jurisdiction to 

maintain stable excavations. 
6. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored. 
7. Do not interfere with 45 degree bearing splay of foundations. 
8. Cut utility trenches wide enough to allow inspection of installed utilities. 
9. Hand trim excavations. Remove loose matter. 
10. Correct areas that are over-excavated and load-bearing surfaces that are disturbed; see 

Section 31 23 23 . 
11. Provide temporary means and methods, as required, to remove all water from excavations 

until directed by Architect. Remove and replace soils deemed suitable by classification 
and which are excessively moist due to lack of dewatering or surface water control. 

12. Determine the prevailing groundwater level prior to excavation. If the proposed 
excavation extends less than 1 foot into the prevailing groundwater, control groundwater 
intrusion with perimeter drains routed to sump pumps, or as directed by the Architect . If 
the proposed excavation extends more than 1 foot into the excavation, control 
groundwater intrusion with a comprehensive dewatering procedures, or as directed by the 
Geotechnical Engineer. 

13. Remove excavated material that is unsuitable for re-use from site. 
14. Remove excess excavated material from site. 

B. 	Excavation for structures: 
1. 	Excavate to indicated elevations and dimensions within a tolerance of plus or minus one 

(1) inch. Extend excavations a sufficient distance from structures for placing and 
removing concrete formwork, for installing services and other construction. 
a. 	Excavations for Footings and Foundations: Do not disturb bottom of excavation. 

Excavate by hand to final grade just before placing concrete reinforcement. Trim 
bottoms to required lines and grades to leave a solid base to receive other work. 

C. 	Excavation for walks and pavements: 
1. 	Excavate surfaces under walks and pavements to indicated cross sections, elevations and 

grades. 

D. 	Excavation for trenches: 
1. Cut utility trenches wide enough to allow inspection of installed utilities. 
2. Excavate trenches to indicated gradients, lines, depths and elevations. Beyond building 

perimeter keep bottoms of trenches sufficiently below grade to avoid freezing. 
3. Excavate trenches to uniform width to provide working clearance on each side of pipe or 

conduit. Provide 12 inches clearance on each side 
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4. 	If bedding course is not called for, excavated and shape trench bottoms to provide uniform 
bearing and support of pipes and conduit. Shape subgrade to provide continuous support 
for bells, joints and barrels of pipes and for joints, fittings and bodies of conduits. Remove 
stones and sharp objects to avoid point loading. 
a. 	For pipe and conduits less than 6 inches in nominal diameter and flat bottom multi- 

duct conduit lines excavate to indicated depths and support pipe and conduit on an 
undisturbed subgrade. 

2.05 FIELD QUALITY CONTROL 

A. 	See Section 01 43 00 - Quality Assurance, for general requirements for field inspection and 
testing. 

B. 	Provide a test to verify required design bearing capacities at each strata of soil on which 
footings will be placed. 
1. Provide a test for every 200 lineal feet of footing. 
2. Verification and approval each footing at the strata of soil may be based on visual 

inspection and comparison between tests locations. 
3. Provide a minimum of three (3) tests for each building 

C. 	Provide a test to verify required design bearing capacities of soil on which slabs on grade will 
be placed. 
1. Provide a minimum of one test for each 5,000 square feet of building area. 
2. Provide a minimum of three (3) test for each building 

D. 	Provide a test to verify required design bearing capacities at each strata of soil on which 
footings will be placed. 

E. 	Provide a minimum of three (3) test for each building 

F. 	Provide for visual inspection of load-bearing excavated surfaces by owners representative 
before placement of foundations. 

2.06 PROTECTION 

A. Divert surface flow from rains or water discharges from the excavation. 

B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil 
stability. 

C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as 
to maintain foundation subgrade in satisfactory, undisturbed condition. 

D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing. 

E. Keep excavations free of standing water and completely free of water during concrete 
placement. 

F. Repair and re-establish grades to specified tolerances where completed surfaces become 
eroded, rutted, settled or lose compaction due to subsequent construction operations or 
weather conditions. 

END OF SECTION 
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SECTION 31 23 23 
FILL 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Filling , backfilling, and compacting for building volume below grade, footings, slabs-on-grade, 
and paving . 

B. Backfilling and compacting for utilities outside the building to utility main connections. 

C. Filling holes, pits, and excavations generated as a result of removal (demolition) operations. 

1.02 RELATED REQUIREMENTS 

A. Section 31 22 00 - Grading: Removal and handling of soil to be re-used. 

B. Section 31 23 16 - Excavation: Removal and handling of soil to be re-used. 

1.03 DEFINITIONS 

A. Finish Grade Elevations: Indicated on drawings. 

B. Subgrade Elevations: The uppermost surface of an excavation, the top of surface of a fill or 
backfill, immediately below subbase, drainage fill, or topsoil materials. 

C. Borrow: Soil material obtained off-site when sufficient approved soil material is not available 
from excavations. 

D. Bedding Course: Layer placed over excavated subgrade in a trench before laying pipe. 

1.04 REFERENCE STANDARDS 

A. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-
kg (10-lb) Rammer and a 457-mm (18 in.) Drop 2021, with Errata (2022). 

B. ASTM C136/C136M -Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 
2019. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. When necessary, store materials on site in advance of need. 

B. When fill materials need to be stored on site, locate stockpiles where approved by owners 
representative . 
1. Separate differing materials with dividers or stockpile separately to prevent intermixing. 
2. Prevent contamination. 
3. Protect stockpiles from erosion and deterioration of materials. 

PART 2 PRODUCTS 

2.01 FILL MATERIALS 

A. 	General Fill: Subsoil excavated on-site and imported if required. 
1. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris. 
2. Excavated material subject to the approval by representative of the soils testing agency. 

B. 	Structural Fill: Subsoil excavated on-site imported if required 
1. Fill to not contain more than 3 percent by weight of organic matter, waste construction 

debris, or other deleterious materials. 
2. Non-expansive materials must be used. 
3. Standard Proctor Maximum Density Greater than 100 pounds per cubic foot and Atterburg 

Liquid Limit less than 40, and a plasticity index of less than 20. 
4. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris. 
5. Excavated material subject to the approval by representative of the soils testing agency. 

C. 	Engineered Fill: Subsoil excavated on-site and imported borrow if required. 
1. 	Silty-clayey soils or bankrun sand and gravel 
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2. Fill to not contain more than 3 percent by weight of organic matter, waste construction 
debris, or other deleterious materials. 

3. Non-expansive materials must be used. 
4. Standard Proctor Maximum Density Greater than 100 pounds per cubic foot and Atterburg 

Liquid Limit less than 40, and a plasticity index of less than 20. 
5. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris. 
6. Excavated material subject to the approval by representative of the soils testing agency. 

D. Concrete for Fill: Lean concrete. 
1. Ready-mixed concrete 
2. Compressive strength 1500 psi at 28 days 

E. Flowable Fill: 
1. 	Mix design shall have an unconfined compressive strength according to ASTM D4832. 
2. 	Mix design shall generally conform to the following: 

a. 	Type 1 for pipe trench backfill 
1) Cement: 50 lbs/cu yd 
2) Fly Ash: 250 lbs/cu yd 
3) Fine Aggregate: 2910 lbs/cu yd 
4) Water: 500 lbs/cu yd 
5) Entrained Air: 0% 

b. 	Type 2 for backfill under structures 
1) Cement: 50 - 100 lbs/cu yd 
2) Fly Ash: 0 lbs/cu yd 
3) Fine Aggregate: 2420 lbs/cu yd 
4) Water: 210-300 lbs/cu yd 
5) Entrained Air: 5% plus or minus 1 1/2 % 

3. 	Mixes shall conform to the requirements of ACI 229 for Controlled Low Strength Material. 
4. 	Mixes shall be flowable. 
5. 	Flowable fill shall be ready-mixed concrete. 

F. 	Granular Fill - Gravel: Angular crushed washed stone; free of shale, clay, friable material and 
debris. 
1. 	Graded in accordance with ASTM C136/C136M, within the following limits: 

a. 2 inch sieve: 100 percent passing. 
b. No. 200: 5 to 10 percent passing. 

G. Drainage Fill: 
1. # 56 or # 57 in accordance with the Ohio Department of Transportation Construction and 

Material Specifications 
2. Drainage fill shall be clean and washed gravel 

H. 	Sand: Conforming in accordance with Ohio Department of Transportation Construction and 
Material Specifications 

I. 	Topsoil: See Section 31 22 00. 

2.02 SOURCE QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for general requirements for testing and analysis of 
soil material. 

B. Where fill materials are specified by reference to a specific standard, test and analyze samples 
for compliance before delivery to site. 

C. If tests indicate materials do not meet specified requirements, change material and retest. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Identify required lines, levels, contours, and datum locations. 

B. See Section 31 22 00 for additional requirements. 

C. Verify subdrainage, dampproofing, or waterproofing installation has been inspected. 

D. Verify structural ability of unsupported walls to support imposed loads by the fill. 

E. Verify areas to be filled are not compromised with surface or ground water. 

3.02 PREPARATION 

A. After topsoil has been stripped proof roll areas to be occupied by the new building, paved 
surfaces and site improvements using a medium weight roller. A representative of the soils 
testing agency shall be present during proof rolling. 

B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with general fill. 

C. Compact subgrade to density equal to or greater than requirements for subsequent fill material. 

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation. 

3.03 DEWATERING 

A. Prevent surface water and ground water from entering excavations and from flooding project 
site and surrounding area. 

B. Protect subgrade from softening, washout, undermining and damage. 
1. 	Provide and maintain pumps, sumps, suction and discharge lines and other dewatering 

systems necessary to convey water away from excavations. 

3.04 FILLING 

A. 	Fill to contours and elevations indicated using unfrozen materials. 

B. 	Fill up to subgrade elevations unless otherwise indicated. 

C. 	Fill placement shall extend beyond the limits of the proposed building and paved areas a 
minimum horizontal distance equal to the height of fill or 5 feet whichever is greater. 

D. 	Employ a placement method that does not disturb or damage other work. 

E. 	Maintain optimum moisture content of fill materials to attain required compaction density. 
1. 	Moisture reduction options: 

a. Disking and drying soil. 
b. Addition of lime or by-product lime modification. Modification procedure to follow the 

guidelines of ODOT Item 205 using a lime by-product or similar material capable of 
reducing the moisture content of moist soils. Testing agency to evaluate compatibility 
of materials and modification procedures. 

F. 	Granular Fill: Place and compact materials in equal continuous layers not exceeding 8 inches 
compacted depth. 

G. Soil Fill: Place and compact material in equal continuous layers not exceeding 8 inches 
compacted depth. 

H. 	Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise. Make 
gradual grade changes. Blend slope into level areas. 

I. 	Correct areas that are over-excavated. 
1. Load-bearing foundation surfaces: Use structural fill, flush to required elevation, 

compacted to 100 percent of maximum dry density. 
2. Other areas: Use general fill, flush to required elevation, compacted to minimum 97 

percent of maximum dry density. 

J. 	Compaction Density Unless Otherwise Specified or Indicated: 
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1. Under paving, slabs-on-grade, and similar construction: 97 percent of maximum dry 
density. 

2. At load bearing foundations: 100 percent of maximum dry density. 
3. At other locations: 90 percent of maximum dry density. 

K. Reshape and re-compact fills subjected to vehicular traffic. 

L. Maintain temporary means and methods, as required, to remove all water while fill is being 
placed as required, or until directed by the Architect. Remove and replace soils deemed 
unsuitable by classification and which are excessively moist due to lack of dewatering or 
surface water control. 

3.05 FILL AT SPECIFIC LOCATIONS 

A. 	Use general fill unless otherwise specified or indicated. 

B. 	Under load bearing footings and foundations 
1. Use Engineered Fill or Structural Fill 
2. Fill up to subgrade elevations. 
3. Maximum depth per lift: 8 inches, compacted. 
4. Compact to minimum 100 percent of maximum dry density. 

C. 	Under Interior Slabs-On-Grade: 
1. Use Engineered Fill or Structural up to 4 inches below concrete slab 
2. Maximum depth per lift: 8 inches compacted. 
3. Use Drainage Fill. 
4. Depth: 4 inches deep. 
5. Compact to 97 percent of maximum dry density. 
6. See Section 03 3000 for placement of Vapor Barrier 

D. At Foundation Walls: 
1. Use general fill. 
2. Fill up to subgrade elevation. 
3. Maximum depth per lift: 8 inches compacted. 
4. Compact each lift to 95 percent of maximum dry density. 
5. Do not backfill against unsupported foundation walls. 
6. Backfill simultaneously on each side of unsupported foundation walls until supports are in 

place. 

E. 	Over Buried Utility Piping, Conduits, and Duct Bank in Trenches : 
1. 	Bedding: Use sand or Drainage Fill 
2. 	Haunching: Use sand fill. Haunching fill up to spring line of pipe 
3. 	Initial Backfill: Use granular fill. Initial backfill up to 12 inches above the pipe 
4. 	Cover with : 

a. 	Exterior lawn areas: General Fill 
b. 	Within building area: Granular Fill 
c. 	Within building area where trench is within 18 inches of column or footing and below 

bottom of footing: 
1) Wrap pipe with one inch of fiberglass blanket and Concrete Fill or Flowable to 

bottom of footing 
2) Above Concrete Fill: Granular Fill or Flowable Fill 

d. 	Under paving and walks: Granular Fill or Flowable Fill 
5. 	Fill up to subgrade elevation. 
6. 	Compact in maximum 6 inch lifts to 95 percent of maximum dry density. 

F. 	Under Portland Cement Concrete Paving: 
1. 	Use Engineered Fill or Structural Fill up to bottom of Drainage fill. 

a. 	Maximum depth per lift: 6 inches of loose material. 
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b. 	Compact each lift to 100 percent of Standard proctor maximum dry density as 
determined by ASTM Designation D698. 

2. 	Place 4 inches of Drainage Fill. 
a. 	Compact to 100 percent of Standard proctor maximum dry density as determined by 

ASTM Designation D698. 

3.06 TOLERANCES 

A. Top Surface of General Filling: Plus or minus 1 inch from required elevations. 

B. Top Surface of Filling Under Paved Areas: Plus or minus 1 inch from required elevations. 

3.07 PROTECTION 

A. Protected newly filled areas from traffic, freezing and erosion. Keep free of trash and debris. 

B. Repair and re-establish filled areas to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or loses compaction due to subsequent 
construction operations or weather conditions. 
1. 	Remove and replace material to depth directed by the Architect, reshape and recompact 

at optimum moisture content to the required density. 

C. Settling: Where settling occurs during the project warranty period, remove finish surface, 
backfill with additional approved material compact and reconstruct surfacing. 
1. 	Restore appearance, quality, and condition of finished surfacing to match adjacent work 

and eliminate the evidence of restoration to the greatest extent possible. 

3.08 CLEANING 

A. 	Remove unused stockpiled materials, leave area in a clean and neat condition. Grade 
stockpile area to prevent standing surface water. 

END OF SECTION 
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32
Exterior Improvements





SECTION 32 11 23 
AGGREGATE BASE AND SURFACING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Aggregate base course. 

1.02 RELATED REQUIREMENTS 

A. Section 31 22 00 - Grading: Preparation of site for base course. 

B. Section 31 23 23 - Fill: Compacted fill under base course. 

C. Section 32 12 16 - Asphalt Paving: Finish and binder asphalt courses. 

D. Section 32 13 13 - Concrete Paving: Finish concrete surface course. 

1.03 REFERENCE STANDARDS 

A. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-
kg (10-lb) Rammer and a 457-mm (18 in.) Drop 2021, with Errata (2022). 

B. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified 
Soil Classification System) 2017, with Editorial Revision (2020). 

C. ASTM D 3017 -Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 
Methods (Shallow Depth); 2005. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. When necessary, store materials on site in advance of need. 

B. Aggregate Storage, General: 
1. Separate differing materials with dividers or stockpile separately to prevent intermixing. 
2. Prevent contamination. 
3. Protect stockpiles from erosion and deterioration of materials. 

C. 	Verify that survey bench marks and intended elevations for the Work are as indicated. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Aggregate: Coarse aggregate, conforming to Ohio Department of Transportation (ODOT) 
Construction and Material Specifications, Item 304 

B. 	AASHTO #57 Stone: Open-graded, self-compacting (angular) aggregate blend of size 5, 6 & 7 
stone, graded in accordance with the following limits: 
1. 1 1/2" screen: 100% passing 
2. 1" screen: 95-100% passing 
3. 1/2" screen: 25-80% passing 
4. screen #4: 0-10% passing 
5. screen #8: 0-5% passing 

C. Use of Reclaimed Base: 
1. Contractor may use a blend of new material in combination with reclaimed aggregate 

material. 
2. Material subject to the approval by representative of the testing agency. 

D. 	Recyclable Aggregate: Concrete and masonry products from on site demolition: 
1. Remove reinforcing and separate to salvaged metals. 
2. Remove brick and clay masonry. 
3. Crush concrete and masonry waste to less than 1 1/2 inch in each direction. 
4. Crush concrete and masonry waste with at least four (4) parts of specified aggregate for 

each part of concrete waste. 
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5. 	Material subject to the approval by representative of the testing agency. 

E. 	Concrete Waste Disposal as Aggregate Material: Dispose of clean hardened concrete waste 
by crushing and mixing with aggregate as aggregate is placed. 
1. 	Remove reinforcing and separate to salvaged metals 
2. 	Crush concrete waste to less than 1 1/2 inch in each direction. 
3. 	Crush concrete waste with at least four (4) parts of specified aggregate for each part of 

concrete waste. 
4. 	Material subject to the approval by representative of the testing agency. 

2.02 SOURCE QUALITY CONTROL 

A. 	See Section 01 43 00 - Quality Assurance, for general requirements for testing and analysis of 
aggregate materials. 

B. 	Where aggregate materials are specified using ASTM D2487 classification, test and analyze 
samples for compliance before delivery to site. 

C. 	If tests indicate materials do not meet specified requirements, change material and retest. 

D. 	Provide materials of each type from same source throughout the Work. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that survey benchmarks and intended elevations for the work areas indicated. 

B. Verify substrate has been inspected, gradients and elevations are correct, and is dry. 

3.02 PREPARATION 

A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting. 

B. Do not place aggregate on soft, muddy, or frozen surfaces. 

3.03 INSTALLATION 

A. Under Bituminous Concrete Paving: 
1. 	Place course aggregate to a compacted thickness as scheduled. 

a. 8 inches minimum thickness for: 
1) Standard Duty Paving 

b. 8 inches minimum thickness if not called out otherwise 
2. 	Compact to 95 percent of maximum dry density. 

B. 	Under Portland Cement Concrete Paving: 
1. Place course aggregate to a compacted thickness as shown. 

a. 	4 inches minimum thickness if not called out otherwise 
2. Compact to 95 percent of maximum dry density. 

C. 	Place aggregate in maximum 6 inch layers and roller compact to specified density. 

D. 	Level and contour surfaces to elevations and gradients indicated. 

E. 	Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction. 

F. 	Add water to assist compaction. If excess water is apparent, remove aggregate and aerate to 
reduce moisture content. 

G. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

3.04 TOLERANCES 

A. Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge. 

B. Scheduled Compacted Thickness: Within 1/4 inch. 

C. Variation From Design Elevation: Within 1/2 inch. 
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3.05 FIELD QUALITY CONTROL 

A. See Section 01 43 00 - Quality Assurance, for general requirements for field inspection and 
testing. 

B. Proof roll compacted aggregate at surfaces that will be under slabs-on-grade and paving. 

3.06 CLEANING 

A. 	Remove unused stockpiled materials, leave area in a clean and neat condition. Grade 
stockpile area to prevent standing surface water. 

END OF SECTION 
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SECTION 32 12 16 
ASPHALT PAVING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Single course bituminous concrete paving. 

1.02 RELATED REQUIREMENTS 

A. Section 31 22 00 - Grading: Preparation of site for paving and base. 

B. Section 31 23 23 - Fill: Compacted subgrade for paving. 

C. Section 32 11 23 - AGGREGATE BASE AND SURFACING: Aggregate base course. 

1.03 REFERENCE STANDARDS 

A. 	Ohio Department of Transportation, Construction and Material Specifications 

1.04 QUALITY ASSURANCE 

A. Perform Work in accordance with Ohio Department of Transportation (ODOT) Construction and 
Material Specifications . 

B. Mixing Plant: Complying with State of Ohio Highways standard . 

C. Obtain materials from same source throughout. 

1.05 REGULATORY REQUIREMENTS 

A. 	Conform to applicable code for paving work on public property. 

1.06 FIELD CONDITIONS 

A. Do not apply asphalt materials if subgrade is wet or excessively damp. 

B. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F, 
or surface is wet or frozen. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. 	Aggregate for Intermediate Course: Ohio Department of Transportation (ODOT) Construction 
and Material Specifications Item 441 Type 2 
1. 	Use of ODOT certified Reclaimed Pavement: 

a. Contractor may use a blend of new material in combination with reclaimed asphalt 
concrete pavement or reclaimed bituminous aggregate base pavement obtained from 
the job site. 

b. A maximum of 25 percent of reclaimed pavement may be used without adjusting the 
Job Mix Formula. 

B. 	Aggregate for Surface Course: Ohio Department of Transportation (ODOT) Construction and 
Material Specifications Item 441 Type 1. 
1. 	Use of ODOT certified Reclaimed Pavement: 

a. Contractor may use a blend of new material in combination with reclaimed asphalt 
concrete pavement or reclaimed bituminous aggregate base pavement obtained from 
the job site. 

b. A maximum of 25 percent of reclaimed pavement may be used without adjusting the 
Job Mix Formula. 

C. 	Fine Aggregate: Ohio Department of Transportation (ODOT) Construction and Material 
Specificatoins. 

D. 	Mineral Filler: Finely ground particles of limestone, hydrated lime or other mineral dust, free of 
foreign matter. 

E. 	Tack Coat: Homogeneous, medium curing, liquid asphalt . 
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1. Homogeneous, medium curing, liquid asphalt, complying withe ASTM D 977 or ASTM 
2397 

2. ODOT Item 408 bituminous prime coat at 0.04 gallon per square yard. 

F. Seal Coat: 
1. 	Coal tar emulsion with sand additive for the seal coat and apply two coats. 

2.02 ASPHALT PAVING MIXES AND MIX DESIGN 

A. 	Use dry material to avoid foaming. Mix uniformly. 

PART 3 EXECUTION 

3.01 GENERAL 

A. 	Perform work in accordance to Ohio Department of Transportation (ODOT) Construction and 
Material Specifications. 

3.02 EXAMINATION 

A. Verify that compacted subgrade and granular base is dry and ready to support paving and 
imposed loads. 

B. Verify gradients and elevations of base are correct. 

C. Proof roll prepared granular base to check for unstable areas and areas requiring additional 
compaction. 
1. Notify the Owners Reprentative prior to start of work of unacceptable base conditions. 
2. Notify the Construction Manager prior to start of work of unacceptable base conditions. 
3. Start of work indicates acceptance of base. 

3.03 PATCHING 

A. Saw cut perimeter of patch and excavate existing pavement section to sound base. 

B. Excavate rectangular or trapezoidal patches extending 12 inches into adjacent sound 
pavement, unless otherwise indicated. 

C. Cut excavation faces vertically. 

D. Remove excavated material. 

E. Recompact existing unbounded-aggregate base course to form new subgrade. 

3.04 PREPARATION - TACK COAT 

A. Apply tack coat in accordance with manufacturer's instructions. 

B. Apply tack coat to contact surfaces of curbs, gutters and other surfaces. 

C. Coat surfaces of manhole frames with oil to prevent bond with asphalt pavement. Do not tack 
coat these surfaces. 

3.05 PLACING ASPHALT PAVEMENT - SINGLE COURSE 

A. All areas in which paving fabric has been placed shall be paved during the same day. 

B. Install Work in accordance with Ohio Department of Transportation (ODOT) Construction and 
Material Specifications. 

C. Place asphalt within 24 hours of applying primer or tack coat. 

D. Compact pavement in accordance with Ohio Department of Transportation (ODOT) 
Construction and Material Specifications. Do not displace or extrude pavement from position. 
Hand compact in areas inaccessible to rolling equipment. 

E. Perform rolling with consecutive passes to achieve even and smooth finish without roller marks. 

3.06 TOLERANCES 

A. 	Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge. 
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1. 	Pavement sections which puddle water (birdbath) will not be acceptable. These sections 
will be removed and replaced and the entire area will be sealed to conceal patch. 

B. Variation from true Elevation: Within 1/4 inch . 

C. Compacted Thickness: Per table X1.1 in ASTM D3549-03, based on per layer compacted 
thickness. 

3.07 FIELD QUALITY CONTROL 

A. 	See Section 01 43 00 - Quality Assurance, for general requirements for quality control. 

B. 	Provide field inspection and testing. Take samples and perform tests in accordance with the 
following. 
1. Thickness: In place compacted thickness of hot-mix asphalt course to be determined 

according to ASTM D 3549. 
2. Surface Smoothness: Finished surface of each hot mix asphalt course will be tested for 

compliance with smoothness tolerances. 
3. In-place Density: 

a. The right is reserved by the Owner/Architect to invoke the following material testing 
procedure when he deems necessary during and after pavement installation. 

b. Testing agency to take samples of uncompacted paving mixtures and compacted 
pavement according to ASTM D 979. 
1) Reference maximum theoretical density will be determined by averaging results 

from four samples of hot-mix asphalt-paving mixture delivered daily to site, 
prepare according to ASTM D 2041, and compact according to job-mix 
specifications. 

2) In-place density of compacted pavement will be determined by testing core 
samples according to ASTM D 1188 or ASTM D 2726. 
(a) One core sample will be taken for every 1000 square feet of less of 

installed pavement with no fewer than 3 cores taken. 
(b) Field density of in place compacted pavement may also be determined by 

nuclear method according to ASTM D 2950 and correlates with ASTM D 
1188 or ASTM D 1726. 

C. 	Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 

3.08 PROTECTION 

A. Immediately after placement, protect pavement from mechanical injury for 5 days or until 
surface temperature is less than 140 degrees F. 

B. Remove debris, junk, and trash from site. 

3.09 SCHEDULE 

A. Standard Duty Paving: 
1. Aggregate specified in Section 32 1123 
2. Intermediate Course: 2 1/2 inch average compacted thickness placed upon prime coat. 
3. Tack Coat: # 407 ODOT. Apply at the rate of 0.4 gallons per square yard. 
4. Surface Course: 1 1/2 inch average compacted thickness placed upon properly 

compacted Intermediate Course. 

END OF SECTION 
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SECTION 32 13 13 
CONCRETE PAVING 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. 	Concrete paving, sidewalks . 

1.02 RELATED REQUIREMENTS 

A. Section 31 2200 - Grading. 

B. Section 31 2323 - Fill. 

1.03 REFERENCE STANDARDS 

A. ACI 211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide 2022. 

B. ACI 301 - Specifications for Concrete Construction 2020. 

C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000 
(Reapproved 2009). 

D. ACI 305R - Guide to Hot Weather Concreting 2020. 

E. ACI 306R - Guide to Cold Weather Concreting 2016. 

F. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement 2022. 

G. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete 2022. 

H. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2022a. 

I. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete 2010a 
(Reapproved 2016). 

J. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019, with 
Editorial Revision (2022). 

K. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 
and Structural Construction (Nonextruding and Resilient Bituminous Types) 2018. 

L. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork and Recycled PVC 
Expansion Joint Fillers for Concrete Paving and Structural Construction 2018. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on joint filler, admixtures, and curing compound. 

1.05 QUALITY ASSURANCE 

A. Perform work in accordance with ACI 301. 

B. Obtain cementitious materials from same source throughout. 

C. Follow recommendations of ACI 305R when concreting during hot weather. 

D. Follow recommendations of ACI 306R when concreting during cold weather. 

E. Installer Qualifications: Installer with minimum three years experience in similar projects. 

1.06 ENVIRONMENTAL REQUIREMENTS 

A. 	Do not place concrete when base surface temperature is less than 40 degrees F, or surface is 
wet or frozen. 
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PART 2 PRODUCTS 

2.01 PAVING ASSEMBLIES 

A. Comply with applicable requirements of ACI 301. 

B. Pedestrian Concrete: 4,000 psi 28 day concrete, 4 inches thick. light broom finish. 

2.02 FORM MATERIALS 

A. 	Joint Filler: Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork 
(ASTM D1752). 
1. 	Thickness: 1/4 inch. 

2.03 REINFORCEMENT 

A. Reinforcing Steel: ASTM A615/A615M, Grade 80 (80,000 psi) yield strength; deformed billet 
steel bars; unfinished. 

B. Steel Welded Wire Reinforcement: Plain type, ASTM A1064/A1064M; in flat sheets; 
unfinished. 

C. Fabricated Bar Mats: Steel bar or rod mats per ASTM A184, using ASTM A615, Grade 60 
steel bars. 

D. Dowels: ASTM A615/A615M, Grade 40 - 40,000 psi yield strength; deformed billet steel bars; 
unfinished finish. 

E. Hook Bolts: ASTM A307, Grade A threaded bolts. 

F. Bar Supports: Bolsters, chairs, spacers, supporting, and fastening reinforcement bars, welded 
with fabric and dowels in place. Manufacture supports according to CRSI's Manual of Standard 
Practice. 

2.04 CONCRETE MATERIALS 

A. 	Obtain cementitious materials from same source throughout. 

B. 	Cement: ASTM C 150, Type I - Normal portland type. grey color 
1. 	Acquire all cement for entire project from same source. 

C. Supplementary Cementitious Materials: 
1. Fly Ash: ASTM C618, Type C or F may be used up to a maximum of 25% of the total 

cementitious materials content in all concrete mixes, unless otherwise noted. 
2. Ground Granulated Blast-Furnace Slag: ASTM C989, Grade 100 or 120 maybe used up 

to a maximum of 35% of the total cementitious material content in all concrete mixes, 
unless otherwise noted. 

3. The exact percentages shall be used on a successful test placement on the project site 

D. 	Fine and Coarse Aggregates: 
1. ASTM C33, Class 3S, normal weight aggregates, uniformly graded, non-exceeding 1-1/2 

inch nominal size. 
2. ASTM C330, light weight aggregates. 
3. Combined aggregate gradation for slabs shall be 8%-18% for large top size aggregate (1 

1/2") or 8 - 22% for smaller top size aggregates (1" of 3/4") retained on each sieve below 
the top size and above the No. 100. 

4. Aggregate Supply: Provide aggregate from one source of supply to maintain uniformity of 
color size and shape. 

E. 	Water: Clean and not detrimental to concrete. 
1. ASTM C94 

F. 	Air-Entraining Admixtures: ASTM C260/C260M. 
1. Acceptable Manufacturers: 

a. 	Air-Mix or Perma-Air, Euclid Chemical 
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b. Sealtight AEA WR Meadows, Inc. 
c. Darex AEA or Daravair, WR Grace Company 
d. Axim Italcmenti Group 
e. Promix 
f. Substitutions: See Section 01 6000 - Product Requirements. 

G. 	Chemical Admixtures: ASTM C494/C494M, Type A - Water Reducing. 
1. 	Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by 

weight of cement. 

2.05 ACCESSORIES 

A. 	Curing Compound: ASTM C 309, Type 1, Class A. 
1. 	Clear waterborne membrane-forming curing compound. 

a. Day Chem Rez Cure: Dayton Superior Corporation 
b. Diamond Clear Vox: Euclid Chemical Co. 
c. Safe-Cure Clear; Chem Masters 

B. 	Bonding Compound: Polyvinyl acetate or acrylic base complying with ASTM C 1059, type II. 

2.06 CONCRETE MIX DESIGN 

A. 	Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations. 

B. 	Concrete Strength: Establish required average strength for each type of concrete on the basis 
of field experience or trial mixtures, as specified in ACI 301. 
1. 	For trial mixtures method, employ independent testing agency acceptable to Architect for 

preparing and reporting proposed mix designs. 

C. Admixtures: 
1. 	Use of admixtures: Admixtures, except air entraining mixture, are not allowed except with 

permission of Architect. 
2. 	Use air-entraining admixture in exterior exposed concrete unless otherwise indicated. 

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at 
point of placement having total air content with a tolerance of plus 1 - 1/2 percent with the 
following limits: 
a. 	Concrete structures and slabs exposed to freezing and thawing, deicer chemicals, or 

hydraulic pressure(all above grade): 
1) 6.0 percent(severe exposure) 3/4 inch max. aggregate 
2) Other concrete (not exposed to freezing, thawing, or hydraulic pressure or to 

receive a surface hardener: 2 percent to 4 percent air 
3. 	NO calcium chloride will be permitted. 

D. Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at rates 
recommended by manufacturer. 

E. Normal Weight Concrete: 
1. 	Compressive Strength, per ASTM C 39 at 28 days: As scheduled. 
2. 	Water-Cement Ratio: Provide concrete for following conditions with maximum water- 

cement (W/C) ratios as follows: 
a. Subjected to deicer/watertight and freezing and thawing: W/C 0.45. 
b. Subjected to brackish water, salt spray, or deicer: W/C 0.40 

3. 	Slump Limits: Proportion and mixes to result in concrete slump a point of placement as 
follows: 
a. Slump limit for concrete containing high-range water reducing admixture 

(superplasticizers): Not more than 8 inches after adding admixture to site-verified 2 
to 3 inch slump concrete. 

b. Ramps, slabs and sloping surfaces: Not more than 4 inches. 
c. Reinforced foundation systems: Not less than 1 inch and not more than 4 inches. 
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d. 	Other concrete: Not less than 1 inch, not more than 4 inches. 

2.07 MIXING 

A. 	Transit Mixers: Comply with ASTM C94/C94M. 
1. When air temperature is between 85 degrees F and 90 degrees F, reduce mixing and 

delivery time from 1 1/2 hour to 75 minutes, and when air temperature is above 90 
degrees F, reduce mixing and delivery time to 60 minutes. 

2. Use set retarding admixtures during hot weather only when approved by Owners 
Representative. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads. 

B. Verify gradients and elevations of base are correct. 

3.02 SUBBASE 

A. 	See Section 32 11 23 for construction of base course for work of this Section. 

3.03 PREPARATION 

A. Moisten base to minimize absorption of water from fresh concrete. 

B. Coat surfaces of manhole and catch basin frames with oil to prevent bond with concrete 
pavement. 

3.04 FORMING 

A. Place and secure forms to correct location, dimension, profile, and gradient. 

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete. 

C. Place joint filler vertical in position, in straight lines. Secure to formwork during concrete 
placement. 

3.05 PLACING CONCRETE 

A. Before placing concrete, inspect, and complete formwork installation, reinforcing steel, and 
install items to be embedded or cast in. Notify other trades to permit installation of their work. 
1. 	Do not place concrete around manholes or other structures until they are at the required 

finish elevation and alignment. 

B. Moisten subbase to provide a uniform dampened condition at the time concrete is placed. 

C. Place concrete in accordance with ACI 304R. 

D. Ensure reinforcement, inserts, embedded parts, and formed joints are not disturbed during 
concrete placement. 

E. Place concrete continuously over the full width of the panel and between predetermined 
construction joints. Do not break or interrupt successive pours such that cold joints occur. 

F. Consolidate concrete by mechanical vibrating equipment supplemented by rodding or tamping. 
Use equipment and procedures to consolidate concrete complying with ACI 309R. 

3.06 JOINTS 

A. 	General: Construct contraction, construction and isolation joints true to line with faces 
perpendicular to surface plan of concrete. Construct transverse joints at right angles to the 
centerline, unless otherwise indicated. 
1. Align curb, gutter, and sidewalk joints. 
2. When joining existing paving, place transverse joints to align with previously placed joints, 

unless indicated otherwise 

B. 	Construction Joint: Set construction joints at side and end termination of paving at locations 
where paving operations are stopped unless paving terminates at isolation joints. 
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1. 	Continue reinforcement across construction joints unless otherwise indicated. 

C. Expansion Joints: 
1. Place 1/4 inch wide expansion joints at 20 foot intervals unless otherwise indicated on 

drawings and to separate paving from vertical surfaces and other components and in 
pattern indicated. 

2. Form joints with joint filler extending from bottom of pavement to within 1/2 inch of finished 
surface. 

3. Furnish joint fillers in one-piece lengths for full width being placed wherever possible. 
Where more than one length is required lace or clip joint filler sections together. 

4. Secure to resist movement by wet concrete. 

D. 	Contraction Joints: Provide weakened-plane contraction joints, section concrete into areas as 
shown on Drawings. Construct contraction joints for a depth of 1/4 of the concrete thickness. 
1. Tooled Joints: Form contraction joints in fresh concrete by grooving and finishing each 

edge of joint with radiused jointer tool. 
2. Inserts: Form contraction joints by inserting premolded plastic, hardboard, or fiber strips 

into fresh concrete until top surface of strip is flush with concrete. Radius each joint edge 
with a jointer tool. Carefully remove strips after concrete has hardened. Clean groove of 
loose debris. 

3. Provide joints at five (5) feet intervals if not indicated. 

3.07 FINISHING 

A. Nonslip Broom Finish (Ns-Brm-FN): Apply nonslip broom finish to exterior concrete platforms, 
steps, walks, curbs, gutters and ramps. 
1. 	Immediately after float finishing, slightly roughen concrete by brooming with fiber bristle 

broom, perpendicular to main traffic route unless otherwise indicated on drawing. 

B. Sidewalk Paving: Light broom, texture perpendicular to direction of travel with troweled and 
radiused edge 1/4 inch radius unless otherwise indicated on drawing. 

C. Place curing compound on exposed concrete surfaces immediately after finishing. Apply in 
accordance with manufacturer's instructions. 

3.08 TOLERANCES 

A. Maximum Variation of Surface Flatness: 1/4 inch in 10 ft. 

B. Maximum Variation From True Position: 1/4 inch. 

3.09 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
43 00 - Quality Assurance. 

B. Provide free access to concrete operations at project site and cooperate with appointed firm. 

C. Take one additional test cylinder during cold weather concreting, cured on job site under same 
conditions as concrete it represents. 

3.10 DEFECTIVE CONCRETE 

A. Test Results: The testing agency shall report test results in writing to Owners Representative 
and Contractor within 24 hours of test. 

B. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances 
or specified requirements. 

C. Repair or replacement of defective concrete will be determined by the Owners Representative. 
The cost of additional testing shall be borne by Contractor when defective concrete is 

identified. 

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction 
of Owners Representative for each individual area. 
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3.11 PROTECTION 

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold 
temperatures, and mechanical injury. 

B. Do not permit pedestrian or vehicular traffic over pavement until 75 percent design strength of 
concrete has been achieved. 

END OF SECTION 
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