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ADDENDUM #005 
 

REQUEST FOR PROPOSALS 
ST. LOUIS COUNTY LIBRARY DISTRICT 

 
DATE ISSUED: May 2, 2022 

 

The Board of Trustees of the St. Louis County Library District (“Library District”) is 
accepting Proposals pursuant to this Request for Proposals from qualified businesses to 
provide general contractor services for:  

Phase 3B New Construction of the Ladue Branch Library Building (the “Project”).  

All Proposals are due no later than 2:00 P.M. C.T., on June 2, 2022 June 7, 2022  Please 
deliver the completed Proposal in accordance with this Request for Proposals by email only 
to Steve Hunter – shunter@slcl.org, with copy to Ryan Stumpf at StumpfR@theljc.com, Kelli 
Reeves at kreeves@slcl.org and Scott Kolath at scott.kolath@avisonyoung.com.  The email 
subject line should be “Phase 3B Ladue Branch Building Construction RFP.” 
 
An optional Outreach/Pre-Proposal Meeting is scheduled on May 11, 2022 at 1:00pm at the 
Headquarters East Room (1640 S. Lindbergh Blvd, St. Louis, Missouri 63131).  Proposers 
will be introduced to the project and will have the opportunity to review field conditions. 
Proposers are responsible for examination of all drawings, specifications, schedules and 
instructions for the Project. 
A second non-mandatory walkthrough will be conducted on Tuesday, May 31 at 10:30am 

To preserve the integrity of the selection process, questions and procurement substitution 
request regarding this Request for Proposals should be emailed only to Ryan Stumpf at 
StumpfR@theljc.com, with copy to Steve Hunter at shunter@slcl.org, Kelli Reeves at 
kreeves@slcl.org and Scott Kolath at scott.kolath@avisonyoung.com. The email subject line 
should be “Phase 3B Ladue Branch Library Building Construction Inquiry”.  The 
deadline for questions and procurement substitution requests is 1:00 pm C.T. May 24, 2022 
June 1, 2022. Questions and procurement substitution requests will be answered in an 
addendum posted on the Library’s website (http://www.slcl.org/bid-opportunities) and at 
County Blue’s Planroom (http://www.countyblue.com). 

It is anticipated that the Proposals will be considered by the Library District’s Board of 
Trustees at their regular June 21, 2022 meeting after deliberation by the Selection Committee 
and recommendation to the Director. 

The Library District reserves the right to reject any and all Proposals and to waive formalities 
in the best interest of the Library District. 
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BACKGROUND 
 
The Library District is a political subdivision of the State of Missouri.  The Board of Trustees (“Board 
of Trustees”) of the Library District is a body corporate with all the powers and rights of like or similar 
corporations serving more than 870,000 Library District residents.   
 
All management and control of the Library District is vested in a Board of Trustees consisting of five 
Trustees appointed by the County Executive of St. Louis County, Missouri.  The Trustees serve 
staggered four-year terms.   
 
The Board of Trustees has the power to purchase grounds, erect appropriate buildings and improve 
existing buildings for the use of the Library District and its branches out of funds available or through 
the issuance of bonds or otherwise. 
 
The Board of Trustees appoints a qualified librarian who holds that office at the Board of Trustees’ 
pleasure as the chief executive and administrative officer (“Director”) of the Library District. 
 
The Library District was established by a vote of the residents of St. Louis County, Missouri in 1946. 
In 1947 the first library building opened and was quickly followed by two branch locations in the 
heavily populated portion of North County. The 1960s saw an additional four branches, including a 
new Headquarters building and the first of many building expansions. This building boom resulted in 
the construction of branches throughout the 524 square miles of St. Louis County, Missouri.  A tax 
levy passed in 1973 allowed the Library District to add 12 branches to the system, bringing the total 
number of branch locations to 20. The Library District is supported primarily by the property taxes of 
Library District residents. 
 
On November 6, 2012, the voters of St. Louis County, Missouri, approved a proposed increase in the 
Library District tax to, among other things, finance a portion of the implementation of the Facilities 
Master Plan (“Facilities Master Plan”) approved by the Board of Trustees on March 12, 2012.  
 
On September 17, 2012, the Board of Trustees adopted a Diversity Statement.  For a current copy refer 
to Project Manual, Volume 1, Section 00-62-39.2 (“Diversity Statement”), to provide guidance to the 
Library District and set forth certain goals for Minority/Women Business Enterprise participation in 
Library District construction contracts.   
 
In order to assure that minority-owned and women-owned professional businesses are made aware of 
this Request for Proposal, the Library District will utilize the Missouri Minority/Women Business 
Enterprise Program Directory as a source for identification of potential professional firms. 
 
On January 28, 2013, the Library District selected Landmark Contract Management, Inc., now known 
as Avison Young – a division of Pace Properties, Inc. (“FMP Administrator”) for the general 
administration of the Facilities Master Plan on behalf of, as agent and as authorized representative of 
the Library District to provide leadership, direction and assistance to the Library District in all aspects 
of the Facilities Master Plan, including but not limited to, assistance in the selection, supervision, 
administration and coordination of the Library District’s construction team (including without 
limitation construction manager, architects, engineers, design, environmental, contractors, 
subcontractors, consultants and other construction professionals) and administration of all Facilities 
Master Plan construction and design contracts. 

 
On July 17, 2017, the Library District awarded a contract to Lamar Johnson Collaborative (batesforum) 
for professional architectural and engineering services for the Ladue Branch Library Building and a 
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“Design Professional” to assist the Library District with design of these Phase 3 Project.  The Phase 3 
Project will be funded by the Library District and a portion thereof will be financed by the Library 
District pursuant to the execution and delivery of Certificates of Participation. 
 

 
 

GENERAL REQUIREMENTS 
 
The Project is subject to all applicable laws of the State of Missouri governing the Library 
District including but not limited to the following:   
 

 Missouri law prohibits all employers from employing aliens unlawfully present in the 
United States to perform work within the State of Missouri, including the Project and 
proposers must comply with the provisions relating thereto in Section 285.530 RSMo., 
as amended.  

 State law also requires all employees working on the site of public works projects, 
including the Project, to have received safety training pursuant to Section 292.675, 
RSMo. The successful Proposer (contractor and subcontractors) must require all on-
site employees to complete the ten-hour construction safety training program required 
under Section 292.675 RSMo., as amended, if they have not previously completed the 
program and have documentation of having done so.  The successful Proposer will 
forfeit as a penalty to the Library District $2,500 plus an additional $100 for each 
employee employed by the successful Proposer (contractor or subcontractor) for each 
calendar day or portion thereof, such employee is employed without the required 
training. 

 Prevailing wage law requires that not less than the locally prevailing wages be paid to 
workers on every construction project that is for the public use or benefit or that uses 
public funds, including this Project.  In accordance with Section 290.250 RSMo., as 
amended, not less than the prevailing hourly rate of wages, as set out in Annual Wage 
Order No. 28 incorporated herein and made a part of this Request for Proposals in 
Project Manual, Volume 1, Section 00-73-43, must be paid to all workers performing 
work on the Project. The successful Proposer shall forfeit as a penalty to the Library 
District $100 per day (or portion of a day) for each worker that is paid less than the 
prevailing rate by the successful Proposer (contractor or any subcontractor). 

 
 Every transient employer must comply with Sections 285.230 through 285.234 RSMo., 

as amended, when applicable. 
 

 Pursuant to Sections 34.070 and 34.073, the Library District prefers to purchase those 
materials, products and supplies which are produced, manufactured, compounded, 
made or grown, within the State of Missouri when they are found in marketable 
quantities and are a quality suited to the purpose intended, and can be secured without 
additional cost over out-of-state products. Quality and fitness of articles will be 
considered in making purchases or letting contracts. Similarly, in letting contracts for 
the performance of any job or services, the Library District prefers Missouri firms, 
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corporations or individuals, or firms, corporations or individuals which maintain 
Missouri offices, when the quality of performance promised is equal and the price 
quoted is the same or less. 
 

 Pursuant to Section 107.170, RSMo., the successful Proposer will be required to 
furnish a performance bond and a labor and material payment bond in an amount equal 
to one hundred percent (100%) of the contract sum, which shall be acceptable to the 
Library District in form and content. The surety providing such bonds shall be a 
company licensed to do business in the State of Missouri and shall be acceptable to the 
Library District. 
 

Public entities, as well as the successful Proposer, shall comply with these laws. Failure to 
comply with many of these laws constitutes a misdemeanor for the successful Proposer. The 
purpose of these laws is to protect the tax base, keep workers safe, and ensure that construction 
remains a high-skilled enterprise. 
 
In addition to the general requirements listed above, the successful Proposer shall comply with 
all laws, ordinances, regulations, applicable zoning and building requirements, and orders of 
federal, state, county, and local governing authorities pertaining and applicable to each Library 
District Location, the successful Proposer, and/or the Library District. 
 
Applicable insurance coverage must be provided by the successful Proposer before any work 
can be started on the Project.  
 
The Library District will make every effort to target and utilize Minority/Women Business 
Enterprises (MBE/WBE) by using the Missouri Minority & Women Owned Businesses 
Directory as a source of identification of potential proposers. The Library District Policy 
provides that MBE/WBEs must be certified by the Office of Equal Opportunity, State of 
Missouri, and that such entities will be provided an equitable and fair opportunity to submit 
proposals.  
 
These general requirements, this Request for Proposals, the Proposal and the specifications, 
drawings, schedules, and instructions of the Project shall be incorporated in the contract signed 
by the parties should the Proposer be awarded a contract under this Request for Proposals. 
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SCOPE OF WORK 
 

The following Scope of Work provides an overview of the terms and conditions being sought 
by the Library District for the Project:   

1. Provide all materials, labor, tools, and equipment to demolish the existing 
building and all appurtenances and construct the new Ladue Branch– to include 
approximately 77,000 square feet of new construction; site improvements, including parking 
lot and landscaping – in accordance with the attached documents: 

 
a. Project Manual Ladue Branch Library Building – Request for Proposal – 

Civil, Landscape, Architecture, Structural - Volume 1, dated May 2, 2022. 
b. Project Manual Ladue Branch Library Building – Request for Proposal – 

Mechanical, Electrical, Plumbing, Fire Protection, Technology - Volume 
2, dated May 2, 2022. 

c. Drawings – Request for Proposal, dated May 2, 2022. 
 
2. Selected Proposer will be responsible for obtaining all specialized permits, 

coordinate testing and permit inspections and pay for all specialized permits.  The Library 
District will pay for the General Building and the Fire Permits fees only.   

 
3. Work shall be performed with standard care and in a professional, 

workmanlike manner in accordance with the attached documents. 
 
4. Payment will be made on a monthly basis for work satisfactorily completed in 

the pay period.  See Project Manual, Volume 1, Section 01-20-00 Price & Payment 
Procedures for additional information. 

 
5. The successful Proposer is responsible for temporary barricades, etc. to secure 

construction area.  See Project Manual, Volume 1, Section 01-50-00 Temporary Facilities & 
Controls for additional information. 

 
6. For purposes of the Proposal, assume normal Monday-Friday work hours. 
 
7. Refer to Project Manual, Volume 1, Section 00-24-13 Scope of Work for 

additional information. 

Required Proposal Information 

- Proposal Form (Project Manual, Volume 1, Section 00-41-00) 
o Asbestos, Lead and Hazardous Material Abatement Bid Form 
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 Project Manual, Volume 1, Section 01-32-40.1) 
o Underground Storage Tank Removal and Remedial Soil Excavation Bid Form 

 Project Manual Volume 1, Section 01-32-40.2) 
- Proposal Bond (Project Manual, Volume 1, Section 00-43-13.1) 
- Contractor’s Qualifications (Project Manual, Volume 1, Section 00-45-13.1) 
- Contractor’s Good Faith Effort Report (Project Manual, Volume 1, Section 00-62-

39.1) 
- Wage Rate Requirement Attachment (Project Manual, Volume 1, Section 00-73-43.2) 

To be submitted with Part II 

- Statutory Requirements Affidavits (Project Manual, Volume 1, Section 00-73-73.1) 
- Non-Collusion Affidavit (Project Manual, Volume 1, Section 00-45-19.1) 
- Management structure for the Project 
- Description of Contractor’s quality management program 
- Description of Contractor’s safety program 

   
 

(end Scope of Work) 
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PROPOSAL REQUIREMENTS 

 
1. The Proposal must arrive not later than 2:00 P.M. C.T. on June 2, 2022 June 7, 2022. 

No Proposal will be accepted after this time and any Proposal arriving after this time 
will be returned unopened. 

 
2. The Proposal shall be emailed to: 

 
Steve Hunter – shunter@slcl.org, 
 
with copy to Ryan Stumpf at StumpfR@theljc.com,  
 
Kelli Reeves at kreeves@slcl.org and  
 
Scott Kolath at scott.kolath@avisonyoung.com  

 
3. The email subject line shall bear the following legend: 

 
Phase 3B Ladue Branch Library Building Construction RFP 

 
4. Proposals shall be submitted as electronic PDF copies. Each proposer shall submit one 

complete copy of the Proposal and one “public/press” copy of the Proposal from which 
the individual or firm should redact any information which it deems confidential or 
proprietary. Notwithstanding the foregoing, the Library District must comply with the 
Missouri Sunshine Law. Therefore, all Proposals and other documentation submitted 
to the Library District in response to this Request for Proposals may be subject to 
disclosure pursuant to Missouri law and/or Library District policy. The Proposal must 
clearly and easily identify the individual or firm and contain the name, address, and a 
telephone number of its principal spokesperson. Blank pages and/or electronic PDF 
tabs may be used to delineate discrete sections. 
 

5. Any Proposer desiring an explanation or interpretation of this Request for Proposals 
must request it in writing no later than 1:00 P.M. C.T. on May 24, 2022 June 1, 2022, 
and such request shall be emailed only to Ryan Stumpf at StumpfR@theljc.com, with 
copy to Steve Hunter at shunter@slcl.org, Kelli Reeves at kreeves@slcl.org and Scott 
Kolath at scott.kolath@avisonyoung.com with the email subject line of “Phase 3B 
Ladue Branch Construction RFP Inquiry”.  Oral explanations or instructions given 
before the award of the contract will not be binding. Any information given to a 
Proposer concerning a solicitation will be furnished promptly to all other proposers as 
an amendment of this Request for Proposals, if that information is necessary in 
submitting Proposals or if the lack of it would be prejudicial to any other prospective 
Proposers. 

 
6. If this Request for Proposals is amended, then all terms and conditions, which are not 

modified, remain unchanged. Proposers shall acknowledge receipt of any amendments 
to this Request for Proposals by identifying the amendment number and date in the 
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space provided in Part B in Project Manual, Volume 1, Section 00-41-00 Proposal 
Form.  

 
7. If this Request for Proposals is amended, the Amendment will be posted on the 

Library’s website at https://www.slcl.org/bid-opportunities and at County Blue’s 
Planroom (http://www.countyblue.com).  Be sure to check for amendments prior to 
submitting a Proposal. 
 

8. No Proposal shall be withdrawn for a period of 90 days subsequent to the opening of 
the Proposal without prior written consent of the Library District. 

 
9. The COVER LETTER must indicate that the signer is authorized to bind the Proposer 

contractually and must identify the title or position of the signer. The COVER LETTER 
shall also contain the following: 
 
(i) The name of the Proposer, address, telephone number and email address; 
 
(ii) A statement that (a) the Proposer is willing and able to provide the goods and 

services required for a successful engagement; (b) the Proposer has read and 
understands the Request for Proposals; (c) the Proposer has visited and 
examined each Library District Location; and (d) the Proposal is made in 
accordance with the Request for Proposals and is based upon the materials, 
products, systems and equipment required by the Request for Proposals; 

 
(iii) The name of the individual within the Proposer who will be the primary contact 

concerning this engagement; 
 
(iv) Copies of all license(s) from applicable governing authority to do business at 

each Library District Location and certificate of good standing for the State of 
Missouri, as applicable; and 

 
(v) Documentation and sworn affidavit with respect to employees working in 

connection with the Proposal, affirming enrollment in a Federal Work 
Authorization Program. 

 
11. An unsigned submission shall be rejected. 
 
12. The Library District is not liable for any cost incurred by the Proposer prior to issuance 

of a legally executed contract by the Library District and/or purchase order authorized 
by the Library District. 
 

13. RFP Responses – All materials submitted by the Proposer in response to this RFP 
become the sole property of the Library District upon receipt. The material contained 
in the Proposals will be appended to the final contract, further defining the contractual 
responsibilities of the successful Proposer. 
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14. Performance, labor and materials insurance shall be provided by a company rated A+ 
in Best ratings. All other coverage shall be provided by companies rated A or above in 
Best ratings. 

 
 
 

SELECTION PROCEDURES 
 
1. Proposals will only be accepted by email until 2:00 P.M. C.T. on June 2, 2022 June 7, 

2022. 
 
2. Proposals shall be referred to and reviewed by a Selection Committee composed of 

individuals selected by the Director.   
 
3. If necessary or desirable, selected firms may be asked to an interview.  
 
4. Proposals that fail to adhere to the requirements of this Request for Proposals may 

result in the Proposal being disqualified as non-responsive.   
 
5. In determining the best Proposal, the Library District may consider, among other 

factors, all elements in this Request for Proposals including, but not limited to, the 
location of the proposer, MBE/WBE participation/interest in the business, and prior 
performance. 

 
6. The Selection Committee will make a recommendation to the Director who will make 

a recommendation to the Board of Trustees. 
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AWARD 
 
1. The right is reserved by the Board of Trustees to cancel this Request for Proposals or 

to reject any and all Proposals and to waive formalities in the best interest of the 
Library District.   

 
2. The Board of Trustees reserves the right to split awards, make multiple awards and to 

reject any and all Proposals. 
 
3. Subject to the rights reserved by the Library District, an award will be made by the 

Board of Trustees to the Proposer determined to be the lowest and best Proposal. 
 
4. The successful Proposer will be issued a Notice of Award. Within five business days, 

the successful Proposer shall provide the following minimum documentation: 
 

 (a) Proof of the appropriate insurance coverage: 
 
  (i) Worker’s Compensation & Employers Liability—Statutory Amount 

(Mandatory); 
 
  (ii) Comprehensive Automobile Liability for vehicles used—$1,000,000; 

and 
 
  (iii) Comprehensive General Liability—$2,000,000; 
 
 (b) Federal Identification Number. 
 
 (c) Evidence that the Proposer is authorized to do business in Missouri and at each 

Library District Location. 
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SECTION 04 4313 - STONE MASONRY VENEER

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Adhered cut  stone veneer at exterior and interior  walls.

B. Accessories for adhered veneer.

1.02 RELATED REQUIREMENTS

A. Section 04 0511 - Mortar and Masonry Grout :  Setting  mortar.

B. Section 07 2500 - Weather Barriers:  Water-resistive barrier over sheathing.

C. Section 07 6200 - Sheet Metal Flashing and Trim:  Flashings.

1.03 REFERENCE STANDARDS

A. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar 2012
(Revised).

B. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded, Waterproof
Membranes For Thin-Set Ceramic Tile And Dimension Stone Installation 2014.

C. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for Thin-
Set Ceramic Tile and Dimension Stone Installation 2014.

D. ASTM C119 - Standard Terminology Relating to Dimension Stone 2020.

E. ASTM C568/C568M - Standard Specification for Limestone Dimension Stone 2015.

F. ASTM C932 - Standard Specification for Surface-Applied Bonding Compounds for Exterior
Plastering 2006 (Reapproved 2019).

G. ASTM C1242 - Standard Guide for Selection, Design, and Installation of Dimension Stone
Attachment Systems 2020.

H. ASTM C1515 - Standard Guide for Cleaning of Exterior Dimension Stone, Vertical And Horizontal
Surfaces, New or Existing 2014.

I. ASTM C1528/C1528M - Standard Guide for Selection of Dimension Stone 2020.

J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2021a.

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

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene as directed  before starting work of this section.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

Eckerte
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B. Samples:  Submit a blend of  stone samples illustrating  minimum and maximum stone sizes,  color
range, texture, and markings.

C. Samples:  Submit mortar color samples.

D. Stone Fabricator's Qualification Statement.

E. Installer's Qualification Statement.

1.06 QUALITY ASSURANCE

A. Stone Fabricator Qualifications:  Company specializing in fabricating cut stone with minimum ten
years of documented experience.

1.07 MOCK-UP

A. Construct stone wall mock-up as indicated on drawings.  Locate where directed.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect stone from discoloration during storage on site.

1.09 FIELD CONDITIONS

A. Maintain materials and ambient air at minimum of 40 degrees F (5 degrees C) prior to, during, and
for 48 hours after completion of work.

PART 2  PRODUCTS

2.01 STONE

A. Dolomitic Limestone:  Basis of Design:  Earthworks Cottonwood and Silverdale Blend  variety ;
complying with ASTM C568/C568M Classification II - Medium Density .

1. Color:  Buff blend.

2. Surface Finish:  Split Face; complying with ASTM C119 and ASTM C1528/C1528M.

3. End Finish: Sawn to ensure all pieces are tightly fit.

4. Acceptable Producers:

a. Earthworks Stone;  https://www.earthworksstone.com.

b. U.S. Stone Industries

c. Semco Stone

d. Substitutions:  01-25-00 Substitution Requirements.

2.02 MORTAR APPLICATIONS

A. At Contractor's option, mortar may be field-mixed from packaged dry materials, made from factory
premixed dry materials with addition of water only, or ready-mixed.

Eckerte
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B. Mortar Color:  To be submitted and selected from a standard range of colors

C. Setting Bed Mortars: Setting bed used to adhere stone veneer units to cement board.

1. Prepackaged/Preblended Latex Modified:  ANSI A118.15 .

2.03 ACCESSORIES - ADHERED VENEER

A. Water-Resistive Barrier:  See Section 07 2500.

B. Waterproofing and Crack Isolation Membrane at Exterior Installations:  Provides topside protection
from water intrusion; Specifically designed for bonding to concrete, masonry, cement board, or
cementitious scratch coat substrates under stone veneer setting mortar; complies with ANSI A118.10
and ANSI A118.12.

C. Flashings:  As specified in Section 07 6200

D. Bonding Compound:  Provide type recommended for bonding scratch coat to solid surfaces,
complying with ASTM C932.

E. Mortars: MVIS Veneer Mortar or Equal.

F. Waterproofing: MVIS Air & Water Barrier or Equal.

2.04 STONE FABRICATION - ADHERED VENEER

A. Comply with ASTM C1242 requirements for adhered stone system without mechanical anchors for
maximum stone weight and maximum individual stone panel size.

B. Comply with TMS 402/602 size requirements for adhered stone veneer units for maximum thickness,
maximum face dimension, maximum face area and maximum weight per square foot.

C. Nominal Thickness:  1 1/2" .

D. Height:  2 1/4" .

E. Length:  Varied length from from 8 inches to 24 inches in length.

F. Style:  Random Coursed ashlar.

G. Fabricate for 3/8 inch beds and joints.

H. Backs:  Sawn.

I. Form stone corners to irregular joint profile.  Clean jagged corners from stone in preparation for
setting.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that support work and site conditions are ready to receive work of this section.
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1. Per ASTM C1242, exterior walls to receive thin natural stone veneers should be designed with
a stiffness ratio of L/1000 minimum.

B. Verify that substrates to receive mortar scratch coat or setting bed comply with stone veneer
 manufacturer's instructions.

3.02 PREPARATION - ADHERED VENEER

A. Dampen masonry surfaces to reduce excessive suction.

B. Clean concrete surfaces of foreign matter using approved solutions, solvents, or detergents, and
then rinse surfaces thoroughly with clean water.

3.03 INSTALLATION - WATER-RESISTIVE BARRIER

A. Apply weather barrier horizontally with upper layer lapped over lower layer minimum 2 inches.
 Integrate weather barrier with all flashing accessories, adjacent weather barriers, doors, windows,
penetrations, flashing, and cladding transitions.

B. Lap water-resistive barrier minimum 6 inches at vertical joints.

C. Lap water-resistive barrier minimum 16 inches past the corner in both directions at inside and
outside corners.

3.04 INSTALLATION - MASONRY FLASHINGS

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. Extend metal flashings through exterior face of stone and terminate in an angled drip with hemmed
edge.

C. Lap end joints of flashings at least 6 inches, minimum, and seal watertight with flashing
sealant/adhesive.

3.05 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

C. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

D. Maximum Variation from Level Coursing:  1/8 inch in 3 feet and 1/4 inch in 10 feet; 1/2 inch in 30
feet.

E. Maximum Variation of Joint Thickness:  1/8 inch in 3 feet.

3.06 CLEANING

A. Remove excess mortar as work progresses, and upon completion of work.

B. Clean exterior stone per ASTM C1515.
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C. Use non-metallic tools in cleaning operations.

3.07 PROTECTION

A. During temporary storage on site, at the end of working day, and during rainy weather, cover stone
work exposed to weather with non-staining waterproof coverings, securely anchored.

END OF SECTION  04 4313
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SECTION 07 2500 - WEATHER BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vapor Retarders:  Materials to make exterior walls, joints between exterior walls and roof, and joints
around frames of openings in exterior walls  water vapor resistant and air tight.

B. Air Barriers:  Materials that form a system to stop passage of air through exterior walls, joints
between exterior walls and roof, and joints around frames of openings in exterior walls .

1.02 DEFINITIONS

A. Weather Barrier:  Assemblies that form either water-resistive barriers, air barriers, or vapor retarders.

B. Air Barrier:  Air tight barrier made of material that is relatively air impermeable but water vapor
permeable, both to the degree specified, with sealed seams and with sealed joints to adjacent
surfaces.  Note:  For the purposes of this specification, vapor impermeable air barriers are classified
as vapor retarders.

C. Vapor Retarder:  Air tight barrier made of material that is relatively water vapor impermeable, to the
degree specified, with sealed seams and with sealed joints to adjacent surfaces.

1. Water Vapor Permeance:  For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm.

1.03 REFERENCE STANDARDS

A. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials and
Facings 2014.

B. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing 2017.

C. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016.

D. ASTM D751 - Standard Test Methods for Coated Fabrics 2019.

E. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds 1998
(Reapproved 2017).

F. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 2020.

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2021a.

H. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 2016.

I. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials 2021.

J. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior
Non-Load-Bearing Wall Assemblies Containing Combustible Components 2019.
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1.04 SUBMITTALS

A. Product Data:  Provide data on material characteristics, performance criteria, and limitations.

B. Shop Drawings:  Provide drawings of special joint conditions.

C. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection required
by ABAA QAP.

D. Manufacturer's Installation Instructions:  Indicate preparation, installation methods, and storage and
handling criteria.

E. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

F. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and current
installer certification; keep copies of each contractor accreditation and installer certification on site
during and after installation, and present on-site documentation upon request.

G. Warranty Documentation for Installation of Building Rainscreen Assembly:  Submit installer warranty
and ensure that forms have been completed in Owner's name and registered with installer.

1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP); www.airbarrier.org:

1. Installer Qualification:  Use accredited contractor, certified installers, evaluated materials, and
third-party field quality control audit.

2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly
engaged in air barrier material manufacture, and use secondary materials approved in writing
by primary material manufacturer.

1.06 MOCK-UP

A. Install water-resistive barrier  materials in mock-up as indicated on drawings.

1.07 SPECIAL BUILDING ENCLOSURE WARRANTY

A. Installation Warranty for Building Rainscreen Assembly:  Installer of exterior rainscreen assembly
(including air/vapor barrier and attachments, framing, and exterior panels) to provide 10-year
warranty that includes coverage for defective materials and/or workmanship.  This warranty will also
clearly include materials, labor, necessary activity to access these areas, and removal of any
materials to effect repairs and restore to watertight conditions. www.edacontractors.com/#sle

PART 2  PRODUCTS

2.01 WEATHER BARRIER ASSEMBLIES

A. Air Barrier:

1. On outside surface of sheathing of exterior walls use air barrier membrane, fluid applied type .

B. Interior Vapor Retarder:
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1. On inside face of studs of exterior walls, under cladding, use mechanically fastened vapor
retarder sheet.

2.02 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE)

A. Air Barrier, Fluid Applied:  Vapor permeable, elastomeric waterproofing.

B. Air Barrier Coating:

1. Dry Film Thickness:  As required or recommended by manufacturer to meet performance
requirements.

2. Air Permeance:  0.004 cfm/sq ft, maximum, when tested in accordance with ASTM E2178.

3. Water Vapor Permeance:  5 perms, minimum, when tested in accordance with ASTM
E96/E96M Procedure B (Water Method) at 73.4 degrees F.

4. Ultraviolet (UV) and Weathering Resistance:  Approved in writing by manufacturer for up to
180 days  of weather exposure after application.

5. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed index of
450 or less, when tested in accordance with ASTM E84.

6. Complies with NFPA 285 wall assembly requirements.

7. Nail Sealability:  Pass, when tested in accordance with ASTM D1970/D1970M.

8. Sealants, Tapes and Accessories:  As recommended by coating manufacturer.

9. Manufacturers:

a. Carlisle Coatings and Waterproofing, Inc; Fire Resist Barrithane VP:
  www.carlisleccw.com/#s.

b. Dow Chemical Company; DOWSIL DefendAir 200 :  consumer.dow.com/en-
us/industry/ind-building-construction.html.

c. DuPont de Nemours, Inc; Tyvek Fluid Applied WB+ with Tyvek Fluid Applied Flashing and
Joint Compound, Sealant for Tyvek Fluid Applied System, and StraightFlash :
 building.dupont.com.

d. Pecora Corporation; Pecora XL-Perm Ultra VP with Pecora XL-Flash Liquid Flashing and
Joint Filler, AVB Silicone Surface Transitions, and XL-Span Transition Membrane:
 www.pecora.com.

10. Synthetic Polymer Membrane Products:

a. Carlisle Coatings and Waterproofing, Inc.; Barritech-VP:  www.carlisle-ccw.com.

b. Grace, W. R., & Co. - Conn.; Perm-A-Barrier VP.

c. Henry Company; Air-Bloc 31 or Air-Bloc 33.

C. Air Barrier Membrane:
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1. Air Permeance:  0.004 cfm/sq ft, maximum, when tested in accordance with ASTM E2178.

2. Water Vapor Permeance:  5 perms, minimum, when tested in accordance with ASTM
E96/E96M Procedure B (Water Method) at 73.4 degrees F.

2.03 VAPOR RETARDER MATERIALS (AIR BARRIER, NON WATER VAPOR PERMEABLE AND
WATER-RESISTIVE)

A. Vapor Retarder Sheet :  ASTM D1970/D1970M.

1. Type:  Non-asphaltic adhesive bonded to polyethylene sheet , self-adhesive .

2. Thickness:  40 mil, 0.040 inch , nominal .

3. Water Vapor Permeance:  0.05 perm , maximum, when tested in accordance with ASTM
E96/E96M.

4. Seam and Perimeter Tape:  As recommended by sheet manufacturer.

2.04 ACCESSORIES

A. Sealants, Tapes, and Accessories for Sealing Weather Barrier and Sealing Weather Barrier to
Adjacent Substrates:  As specified or as recommended by weather barrier manufacturer.

B. Primer:  Liquid applied polymer as required by manufacturer.

1. Color:  Green.

C. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except slip
resistance requirement is waived if not installed on a roof.

1. Composition:  Manufacturer compatible material that meets physical requirements of ASTM
D1970/D1970M.

D. Vapor Retarder Tape:  Coated polyester film with acrylic adhesive backing; pressure sensitive.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with proper
installation.

B. Clean and prime substrate surfaces to receive adhesives and sealants in accordance with
manufacturer's instructions.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's instructions.
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B. Air Barriers:  Install continuous air tight barrier over surfaces indicated, with sealed seams and with
sealed joints to adjacent surfaces.

C. Vapor Retarders:  Install continuous air tight barrier over surfaces indicated, with sealed seams and
with sealed joints to adjacent surfaces.

D. Apply sealants and adhesives within recommended application temperature ranges.  Consult
manufacturer if temperature is out of this range.

E. Mechanically Fastened Sheets - Vapor Retarder On Interior:

1. When insulation is to be installed in assembly, install vapor retarder over insulation.

2. Anchor to metal framing using seam tape, adhering at least one-half of tape width to
substrate.

3. Seal seams, laps, perimeter edges, penetrations, tears, and cuts with self-adhesive tape,
making air tight seal.

4. Locate laps at a framing member; at laps fasten one sheet to framing member then tape
overlapping sheet to first sheet.

5. Seal entire perimeter to structure, window and door frames, and other penetrations.

6. Where conduit, pipes, wires, ducts, outlet boxes, and other items are installed in insulation
cavity, pass vapor retarder sheet behind item but over insulation and maintain air tight seal.

F. Self-Adhered Sheets:

1. Prepare substrate in manner recommended by sheet manufacturer; fill and tape joints in
substrate and between dissimilar materials.

2. Lap sheets shingle-fashion to shed water and seal laps air tight.

3. Once sheets are in place, press firmly into substrate with resilient hand roller; ensure that laps
are firmly adhered with no gaps or fishmouths.

4. Use same material, or other material approved by sheet manufacturer for the purpose, to seal
to adjacent construction and as flashing.

5. At wide joints, provide extra flexible membrane allowing joint movement.

G. Coatings:

1. Prepare substrate in manner recommended by coating manufacturer; treat joints in substrate
and between dissimilar materials as recommended by manufacturer.

2. Where exterior anchored finish is to be installed, install anchor system before installing
weather barrier; seal around anchors air tight.

3. Use flashing to seal to adjacent construction and to bridge joints.

H. Openings and Penetrations in Exterior Weather Barriers:
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1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches onto
weather barrier and at least 6 inches up jambs or as recommended by manufacturer;
mechanically fasten stretched edges.

2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges using a
continuous bead of sealant compressed by flange and cover flanges with at least 4 inches
wide or as recommended by manufacturer ; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to all sides of opening
framing, using flashing at least 9 inches wide or as recommended by manufacturer, covering
entire depth of framing.

4. At head of openings, install flashing under weather barrier extending at least 2 inches beyond
face of jambs or as recommended by manufacturer; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing, using
joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to weather
barrier surface.

3.04 FIELD QUALITY CONTROL

A. Coordination of ABAA Tests and Inspections:

1. Provide testing and inspection required by ABAA QAP.

2. Notify ABAA in writing of schedule for air barrier work, and allow adequate time for testing and
inspection.

3. Cooperate with ABAA testing agency.

4. Allow access to air barrier work areas and staging.

B. Do not cover installed weather barriers until required inspections have been completed.

C. Take digital photographs of each portion of the installation prior to covering up.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION  07 2500
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SECTION 08 4413 - GLAZED ALUMINUM CURTAIN WALLS AND STOREFRONTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum-framed Curtain Wall and Storefront , with vision glazing and glass  infill panels.

B. Firestopping between curtain wall and edge of floor slab.

C. Aluminum doors.

D. Weather stripping.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Weld plates embedded in concrete for attachment of
anchors.

B. Section 04 4313 - Stone Masonry Veneer: When stone meets up with Curtain Wall

C. Section 05 1200 - Structural Steel Framing:  Steel attachment members.

D. Section 07 2500 - Weather Barriers:  Sealing framing to weather barrier installed on adjacent
construction.

E. Section 07 8400 Firestopping:  Firestop at system junction with structure.

F. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

G. Section 08 4229 - Automatic Entrances.

H. Section 08 7100 - Door Hardware: Hardware items other than specified in this section.

I. Section 08 8000 - Glazing.

J. Section 09 2116 - Gypsum Board Assemblies:  Metal stud and gypsum board wall at interior of
storefront.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site 2015.

B. AAMA 501.1 - Standard Test Method for Water Penetration of Windows, Curtain Walls and Doors
Using Dynamic Pressure 2017.

C. AAMA 503 - Voluntary Specification for Field Testing of Newly Installed Storefronts, Curtain Walls
and Sloped Glazing Systems 2014.

D. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document) 2015.

E. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2014 (2015 Errata).
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F. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance of
Windows, Doors and Glazed Wall Sections 2009.

G. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior
Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix)
2017a.

H. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

I. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.

J. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric)
2014.

K. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles, and Tubes 2020.

L. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2013.

M. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer 2015.

N. ASTM C793 - Standard Test Method for Effects of Laboratory Accelerated Weathering on
Elastomeric Joint Sealants 2005 (Reapproved 2017).

O. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants 2018.

P. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.

Q. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants with
Accessories Used in Structural Glazing Systems 2016.

R. ASTM C1135 - Standard Test Method for Determining Tensile Adhesion Properties of Structural
Sealants 2015.

S. ASTM C1184 - Standard Specification for Structural Silicone Sealants 2018, with Editorial Revision.

T. ASTM C1249 - Standard Guide for Secondary Seal for Sealed Insulating Glass Units for Structural
Sealant Glazing Applications 2018.

U. ASTM C1401 - Standard Guide for Structural Sealant Glazing 2014.

V. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements 2009 (Reapproved 2016).

W. 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).

X. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows, Doors,
Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014.
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Y. 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).

Z. ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors,
and Curtain Walls by Cyclic Static Air Pressure Difference 2000 (Reapproved 2016).

AA. 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.

BB. SSPC-Paint 12 - Cold-Applied Asphaltic Mastic (Extra Thick Film)

1.04 SYSTEM DESCRIPTION

A. Pressure Equalized Curtainwall: The design of the curtainwall system shall employ the "Rain Screen
Principle" in concert with an interior air-vapor barrier, and careful detailing, in order to achieve a
pressure-equalized design as the concepts are defined in CW-RS-1, " The Rain Screen Principle
and Pressure-Equalized Wall Design"; of the AAMA "Aluminum Curtain Wall Series", 1996 Edition.

1. Metal-to-metal joinery without the inclusion of a solid or closed cell elastomer, shall not be
considered a watertight seal.

2. Minimal dependence shall be placed on exterior (weather) sealants and caulking materials.

a. Weeps and gutters shall be provided to tdrain to the outside any condensation and water
which may enter the pressure equalization chambers.

b. Chambers shall be vented to a minimum ratio of 10 times the anticipated or effective air
leakage area of the air barrier system at the air infiltration design pressure. Vents may be
combined with weep systems, when appropriate design measures are accommodated.

c. Air barrier components shall be selected and engineered to withstand design wind
pressures; in combination with internal mechanicl and stack pressures.

d. Where possible and practical, sealants employed as air seals shall be located so as to be
accessible and maintainable through the employment of sill covers, removable trim, etc.

B. Interface of Curtainwall to Surround conditions:

1. The Project curtainwall / window system(s) shall be dual sealed to the adjacent non-
curtainwall surround conditions as follows:

a. The outermost seal (the weatherseal) shall be located in a plane adjacent to the water
barrier line of the curtainwall / window system. This seal shall be intermittently weeped.

b. The innermost seal (the airseal) shall be located such that it can be sealed to the
architectural surround system. Sealing this airseal to interior finish conditions such as
drywall or rigid insulation is unacceptable.

1) A cosmetic seal from the frame to the drywall may be required, in addition to the dual
seals.
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2. Window sill extensions shall be extruded aluminum sections; 0.125 inches in thickness;
designed to mate with frame sill extrusion and gypsum wallboard assemblies. Reference
Drawings for profile.

3. Window shade or window blind pockets shall be formed from 0.06 inch aluminum.

C. Miscellaneous Support:

1. Auxillary support for any curtainwall / window component beyond the primary building
structure, such as bracing or miscellaneous steel brackets or hangers, shall be the
responsibility of the curtainwall / window system engineering-design and work of this section.

1.05 SYSTEM DESCRIPTION - METAL CLADDING / TRIM / FLASHING

A. Exterior metal cladding and trimwork related to the curtainwall/window system(s) shall not be
considered the primary weatherseal mechanism for the structure. All metal cladding and trim shall be
provided with a concealed primary weatherseal , engineered to support the design wind loads.
Primary weatherseal may include dampproofed masonry, solid concrete wall, elastomeric flashing
systems, backpans, or as indicated on the drawings.

1.06

1.07 PERFORMANCE REQUIREMENTS (STICK-BUILT)

A. General Performance: aluminum-framed systems shall withstand the effects of the following
performance requirements without exceeding performance criteria or failure due to defective
manufacture, fabrication, installation, or other defects in construction.

1. Movements of supporting structure indicated on Drawings including, but not limited to, story
drift and deflection from uniformly distributed and concentrated live loads.

2. Dimensional tolerances of building frame and other adjacent construction.

3. Failure includes, but not limited to, the following:

a. Deflection exceeding specified limits.

b. Thermal stresses transferring to building structure.

c. Framing members transferring stresses, including those caused by thermal and structural
movements to glazing.

d. Glazing-to-glazing contact.

e. Noise or vibration created by wind and by thermal and structural movements.

f. Loosening or weakening of fasteners, attachments, and other components.

g. Sealant failure - loss of adhesion, loss of cohesion, cracking or discoloration.

h. Failure of operating units.

i. Water and air leakage.
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B. Delegated Design: Design aluminum-framed systems, including comprehensive engineering analysis
by a qualified professional engineer, using performance requirements and design criteria indicated.

C. Structural Loads: All Structural loads shall be in compliance with authorities have jurisdiction, ASCE
7, and as follows:

1. Wind Loads:

a. Basic Wind Speed:  90 

b. Importance Factor:   1 

c. Exposure Category:   C 

2. Seismic Loads: As indicated on structural Drawings.

D. Deflection of Framing Members:

1. Deflection Normal to Wall Plane: Limited to edge of glass in a direction perpendicular to glass
plane shall not exceed 1/175 of clear span for spans up to 13 feet 6 inches and to 1/240 of
clear span plus 1/4 inch for spans greater than 13 feet 6 inches or an amount that restricts
edge deflection of individual glazing lites to 3/4 inch, whichever is less.

a. Deflection due to wind loads perpendicular to glass plane shall be limited to no greater
than one-half the sealant joint width for framing jamb members.

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which reduces
glazing bite to less than 75 percent of design dimension and that which reduces edge
clearance between framing members and glazing or other fixed components directly below
them to less than 1/8 inch and clearance between members and operable units directly below
them to less than 1/16 inch.In accordnace

3. Cantilever Deflection: Where framing members overhang an anchor point, limited to 2 times
the length of cantilevered member, divided by 175.

E. Structural-Test Performance: Provide aluminum-framed systems tested according to ASTM E 330 as
follows:

1. When tested at 150 percent of positive and negative wind-load design pressures, systems,
including anchorage, do not evidence material failures, structural distress, and permanent
deformation of main framing members exceeding .2 percent of span.

2. Test Durations: As required by design wind velocity, but not fewer than 10 seconds.

F. Air Infiltration: Provide aluminum-framed systems with maximum air leakage through fixed glazing
and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a
minimum static-air-pressure difference of 1.57 lbf/sq. ft.

G. Water Penetration under Static Pressure: Provide aluminum-framed systems that do not evidence
water penetration through fixed glazing and framing areas when tested according to ASTM E 331-96
at a minimum static-air-pressure difference of 20 percent of positive wind-load design pressure, but
not less than 6.24 lbf/sq. ft.
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H. Water Penetration under Dynamic Pressure: Provide aluminum-framed systems that do not evidence
water leakage through fixed glazing and framing areas when tested according to AAMA 501.1 under
dynamic pressure equal to 20 percent of positive wind-load design pressure, but not less than 10
lbf/sq. ft.

1. Maximum Water Leakage: According to AAMA 501.1 Water leakage does not include water
controlled by flashing and gutters that is drained to exterior and water that cannot damage
adjacent materials or finishes. This definition of water leakage governs over all references and
conditions for testing and project installation.

I. Thermal Movements: Provide aluminum-framed systems that allow for thermal movements resulting
from the followings maximum change in ambient and surface temperatures. Base engineering
calculation on surface temperatures of materials, due to both solar heat gain and night-time sky heat
loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

J. Condensation Resistance: Provide aluminum-framed systems with fixed glazing and framing areas
having condensation-resistance factor (CRF) of not less than 45 when tested according to AAMA
1503-98.

K. Thermal Conductance: Provide aluminum-framed systems with fixed glazing and framing areas
having an average U-factor of not more than 0.38 Btu/sq. ft. x h x deg F (2.16 W/sq. ft. m x K) when
tested according to AAMA 1503-98 and NFRC 100.

L. Solar Heat Gain Coefficient (SHGC): SHGC for the vision glass system of not more than 0.36 as
determined in accordance with NFRC 200.

M. All systems shall have an isolated gutter cavity at each glass perimeter, so that leakage is either
confined to and weeped from opening of leak origin or leakage is directed down to the subsill below.
Provide continuous subsill with sealed splices / end damns below all storefront systems.

1.08 STRUCTURAL SILICONE

A. Structural Silicone: Requirements for structural silicone and related components are as follows:

1. General: Comply wih recommendations in ASTM C1401, "Guide for Structural Sealant
Glazing."

2. Wind Pressure shall be supported in tension or shear, but not tension and shear
simultaneously.

3. Allowable tension stress or shear stress (but not combined) shall not exceed 20 psi at design
pressures and shall not be increased by any factor for wind or seismic loading.

4. Structural silicone shall not be used to support dead load of glass or panels.

5. Structural silicone shall demonstrate by test an ultimate stress of at least three times the
stress caused by design conditions. The force per lineal inch corresponding to ultimate
silicone stress (three times design) shall be transmitted without failure by metal finish, paint
films, glass coatings, insulating glass edge, laminated glass edge and all other components in
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the line of stress.

6. Structural silicone shall not experience adhesive and/or cohesive failure during mock-up
testing including, thermal cycling, and structural loading to 1.5 times design.

B. Field Quality Control:

1. Structural-Sealant Glazing Inspection: After installation of curtainwall systems are complete,
structural-sealant glazing shall be inspected and evaluated according to ASTM C 1401
recommendations.

a. Include structural-sealant glazing quality control program development and reporting
complying with ASTM C 1401 recommendations including, but not limited to, system
material qualifications procedures, preconstruction sealant testing program, and
procedures and intervals for system fabrication and installation reviews and checks.

C. Glazing Sealants: For structural-sealant glazed systems, as recommended by manufacturer for joint
type and as follows:

1. Structural Sealant: ASTM C 1184, neutral-curing silicone formulation compatible with system
components with which it comes in contact specifically formulated and tested for use as
structural sealant, and approved by structural-sealant manufacturer for use in aluminum-
framed systems indicated.

a. Color: As seleceted by Architect from manufacturer's full range of colors.

2. Weatherseal Sealant: ASTM C920 for Type S, Grade NS, Class 25, Uses NT, G, A and O;
neutral-curing silicone formulation compatible with structural sealant and other system
components with which it comes in contact; and recommended by structural and weatherseal
sealant and aluminum-framed system manufacturers for this use.

a. Color: As seleceted by Architect from manufacturer's full range of colors.

D. Structural Siliconed Window Assemblies:

1. Field application of structural silicone on any 4-sided structural silicone glazed unit will not be
allowed. All 4-sided silicone glazed units shall be designed to accommodate shop application
of silicone to an appropriately designed receiver, clip ,or sub-frame. Attachment of this unit to
framework in the field shall be by a positive mechanical method. This method shall have a
demonstrable history of success, and ahvae appropriate structural test certification, all subject
to the review of the Owner and Architect.

1.09 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of other components that comprise the exterior enclosure.

B. Preinstallation Meeting:  Conduct a preinstallation meeting one week before starting work of this
section; require attendance by all affected installers.
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1.10 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for aluminum-framed
systems. .

B. LEED Submittals:

1. Product Data for Credit EQ4.1: For sealants, including printed statement of VOC content and
chemical components.

C. Shop Drawings:  Provide details of proposed structural sealant glazing (SSG) and weather sealant
joints indicating dimensions, materials, bite, thicknesses, profile, and support framing.

D. Shop Drawings: For aluminum-framed and structural sealant glazing (SSG) systems. Include plans,
elevations, sections, details, and attachments to other work.

1. Include details of provisions for drainage of moisture in the system to the exterior, attachment
to other work, and sealant locations. elevations must include glass type designations and
identify all tempered units, as required.

E. Samples:  Submit two  samples 8 x 8 inches  in size illustrating finished aluminum surface, glazing, 
and glazing materials.

F. Structural Sealant Glazing (SSG):  Submit product data and calculations showing compliance with
performance requirements.

G. Energy Performance Certificates:  NFRC certified energy performance values for each glazed curtain
wall system for thermal performance (U-Factor) and solar heat gain coefficient (SHGC).

H. Other Action Submittals:

1. Entrance Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing
fabrication and assembly of entrance door hardware, as well as procedures and diagrams.
Coordinate final entrance door hardware schedule with doors, frames and related work to
ensure proper size, thickness, hand, function, and finish of entrance door hardware.

I. Samples for verification: For each type of exposed finish required, in manufacturer's standard sizes.

J. Sealant Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating that
materials forming joint substrates and joint-sealant backings have been tested for compatibility and
adhesion with sealants; include joint sealant manufacturer's written interpretation of test results
relative to sealant performance and recommendations for primers and substrate preparation needed
to obtain adhesion.

K. Delegated-Design Submittal: For aluminum-framed systems indicated to comply with performance
requirements and design criteria, including analysis data (or at minimum a letter) signed and sealed
by the qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of aluminum-framed systems.

2. Include design calculations.
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L. Qualification Data: For qualified Installer.

M. Assembly and Installation Instructions: Manufacturer's written assembly and installation instructions
for each system provided shall be submitted prior to start of any work of this section, for information
and record purposes.

1. Installer shall not deviate from manufacturer's written instructions.

N. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.

O. Manufacturer's Qualification Statement.

P. Installer's Qualification Statement.

Q. Maintenance Data: For aluminum-framed systems to include in maintenance manuals.

R. Warranties: Sample of special warranties.

1.11 QUALITY ASSURANCE

A. Designer Qualifications: Design structural support framing components under direct supervision of a
Professional Structural Engineer experienced in design of this Work and licensed in the state of
Missouri.

B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for
installation of units required for this project.

C. Product Options: Information on Drawings and in Specifications establishes requirements for
system's aesthetic effects and performance characteristics. Aesthetic effects are indicated by
dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to
sightlines, to one another, and to adjoining construction. Performance characteristics are indicated
by criteria subject to verification by one or more methods including preconstruction testing, field
testing, and in-service performance.

1. Do not revise intended aesthetic effects, as judged solely by Architect, except with Architect's
approval. If revisions are proposed, submit comprehensive explanatory data to Architect for
review.

D. Source Limitations for Aluminum-Framed systems: Obtain from a single source and single
manufacturer.

E. Mock-ups: Build Mock-ups to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for fabrication and installation.

1. Build mock-up of typical wall area as shown on Drawings.

2. Field testing shall be performed on mock-ups according to requirements in "Field Quality
Control" Article.

3. Approval of mock-ups does not constitute approval of deviations from Contract Documents
contained in mock-ups unless Architect specifically approves such deviations in writing.
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F. Verify that each component is appropriate for use in structural sealant glazing (SSG) application in
regards to at least the following properties; size, shape, dimensions, material, self-life, storage
conditions, and color.

G. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with not less than ten  years of  documented  experience.

1. Provide certified glass products through ANSI accredited certifications that include plant audits
and independent laboratory performance testing.

H. Installer Qualifications:  Company specializing in performing work of type specified and with at least
five  years of  documented  experience .

1.12 FIELD QUALITY CONTROL

A. Water leakage is acceptable if and only if all three of the following conditions are satisfied: 1) water is
contained, controlled and drained to the exterior of the building, 2) water does not wet any surfaces
that would be visible to the building occupants, and 3) water would not stain, damage or cause decay
of the building, indoor finished surfaces or indoor furnishings. The condensation formation on indoor
surfaces is acceptable during water leakage tests. This definition of water leakage governs over
definitions referenced in all other documents.

1.13 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.

1.14 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.

B. Field Measurements: Verify actual locations of structural supports for aluminum-framed systems by
field measurements before fabrication and indicate measurements on Shop Drawings.

1.15 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
components of aluminum-framed systems that do not comply with requirements or that fail in
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.

b. Noise or vibration caused by thermal movements.

c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

d. Adhesive or cohesive sealant failures, including cracking or discoloration.
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e. Water leakage through fixed glazing and framing areas.

f. Failure of operating components.

2. Warranty Period - Entire system including materials and labor:  Five  years from date of
Substantial Completion.

B. Special Finish Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components on which finishes do not comply with requirements or that fail in materials or
workmanship within specified warranty period. Warranty does not include normal weathering.

1. Warranty Period:

a. Ten  years from date of Substantial Completion for Anodized finishes.

1.16 MAINTENANCE SERVICE

A. Entrance Door Hardware: Coordinate with Section 08 4229 Automatic Entrances

1. 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 entrance door hardware.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design for Exterior Curtain Wall:  YKK, YCW 750 XT SSG.

1. Refer to Drawings for Curtain Wall Locations. Window Type "CW" - Curtain Wall

B. Basis of Design for Interior Storefront: YKK, YWW 60 TU SSG.

1. Refer to Drawings for Window Type Locations. Window Type "SF" - Storefront Windows

C. Other Acceptable - Glazed Aluminum Curtain Walls Manufacturers:

1. Kawneer North America :  www.kawneer.com.

2. Oldcastle Building Envelope:  www.oldcastlebe.com.

3. Tubelite, Inc :  www.tubeliteinc.com.

2.02 COMPONENTS

A. Aluminum-Framed Curtain Wall and Storefront :  Factory fabricated, factory finished aluminum
framing members with infill, and related flashings, anchorage and attachment devices.

B. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior section
insulated from exterior, drainage holes and internal weep drainage system.

1. Framing members for interior applications need not be thermally broken.

2. Cross-Section:  As indicated on drawings.
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3. Glazing Stops: Flush.

4. Thermal Barrier Strips: Polyamide.

C. Glazing:  As specified in Section 08 8000.

D. Glazing Gaskets: Type to suit applications to achieve weather, moisture and air infiltration
requirements.

E. Entrance Door Systems: Manufacturer's standard glazed entrance doors for manual-swing
operation.

1. Door Construction: Extruded-aluminum tubular rail and stile members. Mechanically fasten
corners with reinforcing brackets that are deeply penetrated and fillet welded or that
incorporate concealed tie rods.

2. Door Design:  Medium Stile ; 3-1/2 inch  nominal width.

a. Accessible Doors: Smooth surfaced for width of door in area within 10 inches above floor
or ground plane.

3. Glazing Stops and Gaskets: Beveled snap-on, extruded-aluminum stops and preformed
gaskets.

4. Entrance Door Hardware: As specified in section 08 7100 Door Hardware.

5. Weather Stripping: Wool pile, continuous and replaceable; provide on all doors.

6. Sill Sweep Strips: Resilient seal type, retracting, of neoprene; provide on all doors.

7. Auto Door Operator & Actuators: As specified in Section 08 7100.

2.03 MATERIALS  

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

B. Sheet Aluminum (Required Flashing): ASTM B209 (ASTM B209M).

C. Structural Steel Sections:  ASTM A36/A36M; shop primed.

D. Structural Supporting Anchors:  See Section 05 1200.

E. Structural Supporting Anchors Attached to Structural Steel:  Design for welded attachment.

F. Fasteners:  Stainless steel; type as required or recommended by curtain wall manufacturer.

G. Exposed Flashings: Aluminum sheet, 20 gauge, 0.032 inch minimum thickness; finish to match
framing members.

H. Firestopping:  As specified in Section 07 8400.

I. Structural Sealant Glazing (SSG) Adhesive:  Neutral curing, silicone sealant formulated for SSG
applications in compliance with ASTM C1184 and structural glazing industry guidelines, ASTM
C1401.
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1. SSG adhesive in compliance with ASTM C920; Type S - Single-component, Grade NS, Class
50, Use NT, G, and A.

2. Ultimate Tensile Strength:  Minimum of  50 psi as determined by test method ASTM C1135
under the following conditions.

a. Exposure to air temperatures of 190 degrees F and minus 20 degrees F.

b. Water immersion for seven (7) days, minimum.

c. Exposure to weathering for 5,000 hours, minimum.

3. Sealant Design Tensile Strength:  20 psi, maximum.

4. Hardness:  20 to 60 with Type A-2 durometer in compliance with test method ASTM C661.

5. Color: to be selected from standard color range.

6. SSG sealant tested for compatibility with glazing accessories in compliance with ASTM
C1087, tested for accelerated weathering in compliance with ASTM C793, and in compliance
with insulating glass secondary sealant design standards of ASTM C1249.

J. Joint Sealants: For Installation at perimeter of aluminum-framed systems, as specified in Section 07
9200.

K. Joint Sealants: For installation at internal joints in the aluminum-framed system:

1. Single component, medium modulus, neutral-curing silicone

a. Tremco; Spectrem 2

b. Dow Corning; 795

c. An Architect approved equal

L. Glazing Systems:

1. As indicated in the Drawings.

2. Glazing Gaskets: Manufacturer's standard compression types; replaceable, molded or
extruded, of profile and hardness required to maintain watertight seal.

3. Spacers, Setting blocks, Side Blocks, Gaskets, and Bond Breakers: Manufacturer's standard
permanent, nonmigrating types in hardness recommended by manufacturer, compatible with
sealants, and suitable for system performance requirements.

4. Bond-Breaker Tape: Manufacturer's standard TFE-flourocarbon or polyethylene material to
which sealants will not develop adhesion.

M. Bituminous Paint:  Cold-applied, asphaltic-mastic paint complying with SSPC-Paint 12 requirements
except containing no asbestos;  formulated for 30-mil thickness per coat.

N. Shims: Appropriate compatible material, length, and hardness to suit the intended purpose. WOOD
SHIMS WILL NOT BE ALLOWED.
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2.04 FINISHES

A. Class I Color Anodized Finish: AAMA 611  AA-M12C22A42  Integrally colored anodic coating not less
than 0.7 mils  thick.

B. Superior Performing Organic Coatings System: Polyvinylidene fluoride (PVDF) multi-coat superior
performing organic coatings system complying with AAMA 2605, including at least 70 percent PVDF
resin, and at least 80 percent of aluminum extrusion and panels surfaces having minimum total dry
film thickness (DFT) of 1.2 mils, 0.0012 inch.

C. High Performance Organic Coating Finish: Fluoropolymer Type: Factory applied two-coat 70% Kynar
resin by Arkema or 70% Hylar resin by Solvay Solexis, fluoropolymer based coating system,
Polyvinylidene Fluoride (PVF-2), applied in accordance with YKK AP procedures and meeting AAMA
2605 specifications.

D. Color: Custom color; 2-coat epoxy paint with mica to match Alucobond Medium Bronze Anodized.

E. Finish Testing:

1. Apply 0.5% solution NaOh, sodium hydroxide, to small area of finished sample area; leave in
place for sixty minutes; lightly wipe off NaOh; Do not clean area further.

2. Submit samples with test area noted on each sample.

F. Maintain complete finish process records including certified inspection records for quality of finish.
Provide copies of records to Architect upon request.

G. Repair of damage to finished surfaces by mechanical imperfections (other than those specified) or by
painting is not acceptable unless authorized in writing by Architect.

H. Finish surfaces shall be free from mechanical imperfections such as scratches, scrapes and dents.
Finished surfaces shall be free from finish imperfections such as spots, stains, and streaks.

I. Material may be finished more than once provided that all specified requirements are satisfied.
Material that has been finished twice and is still not acceptable shall be scrapped.

J. Touch-Up Materials:  As recommended by coating manufacturer for field application.

2.05 FABRICATION

A. Framing Members, General: Fabricate components that, when assembled, have the following
characteristics:

1. Profiles that are sharp, straight, and free of defects or deformations.

2. Accurately fitted joints with ends coped or mitered.

3. Means to drain water passing joints, condensation with framing members, and moisture
migrating within the system to exterior.

4. Physical and thermal isolation of glazing from framing members.

Eckerte
Rectangle
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5. Accommodations for thermal and mechanical movements of glazing and framing to maintain
required glazing edge clearances.

6. Fasteners, anchors, and connecting devices that are concealed from view to greatest extent
possible.

B. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops.

C. Storefront Framing: Fabricate components for assembly using screw-spline system.

D. Entrance Door Frames: Reinforce doors as required for installing entrance door hardware.

1. At exterior doors, provide compression weather stripping at fixed stops.

2. At interior doors, provided silencers at stops to prevent metal-to-metal contact.

E. Entrance Doors: Reinforce doors as required for installing entrance door hardware.

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable strip
and mortised into door edge.

2. At exterior doors, provide weather sweeps applied to door bottoms.

3. Air Infiltration: Maximum of 1.00 cu ft/min sq ft of wall area, when tested in accordance with
ASTM E283 at 1.57 psf pressure differential across assembly.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other related work.

B. Verify that curtain wall openings and adjoining air and vapor seal materials are ready to receive work
of this section.

C. Verify that anchorage devices have been properly installed and located.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install curtain wall system in accordance with manufacturer's instructions.

B. Do not install damaged components.

C. Fit joints to produce hairline joints free of burrs and distortion.

D. Rigidly secure non-movement joints.

E. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and other
irregularities.

F. Provide alignment attachments and shims to permanently fasten system to building structure.
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G. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration.

H. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional tolerances,
aligning with adjacent work.

I. Provide thermal isolation where components penetrate or disrupt building insulation.

J. Set continuous sub-sill members, end dams and flashing in full sealant bed as specified in Section
07 9200 to produce weathertight installation.

K. Seal joints watertight unless otherwise indicated.

L. Metal Fabrication:

1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting
contact surfaces with primer or by applying sealant or tape recommended by manufacturer for
this purpose.

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting
contact surfaces with bituminous paint.

M. Install firestopping at floor slab edge.  Refer to drawings for locations.

N. Entrance Doors: Install doors to produce smooth operation and tight fit at contact points.

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather stripping.

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware
according to entrance door hardware manufacturer's written instructions using concealed
fasteners to greatest extent possible.

O. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.

P. Install insulation (at spandrel glass - see drawings) per manufacturer's written instructions. Comply
with Section 07 2100, unless otherwise indicated.

Q. Structural Sealant Glazing (SSG) Adhesive:  Install structural sealant glazing adhesive and
weatherseal sealant in accordance with manufacturer's instructions.

R. 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 0.5 inches per 100 ft,
whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch.

C. Sealant Space Between Curtain Wall Mullions and Adjacent Construction:  Maximum of 3/4 inch and
minimum of 1/4 inch.
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3.04 FIELD QUALITY CONTROL

A. Provide field testing of installed curtain wall system by independent laboratory in accordance with
AAMA 503 during construction process and before installation of interior finishes.

1. Perform a minimum of two tests in each designated area as indicated on drawings.

2. Field test for water penetration in accordance with ASTM E1105 with uniform static air
pressure difference (Procedure A) not less than 4.18 psf.

a. Maximum allowable rate of water penetration in 15-minute test is 0.5 ounce that is not
contained in an area with provisions to drain to exterior, or collected on surface of interior
horizontal framing member.

3.05 ADJUSTING

A. Adjust operating entrance door hardware to function smoothly as recommended by manufacturer.

1. For entrance doors accessible to people with disabilities, adjust closers to provide a 3-second
closer sweep period for doors to move from a 70-degree open position to 3 inches from the
latch, measured to the leading door edge.

3.06 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. 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.

END OF SECTION  08 4413



ST. LOUIS COUNTY LIBRARY_LADUE
LIBRARY BRANCH  SECTION 09 5100 

St. Louis, MO  ACOUSTICAL CEILINGS
601-03229

LAMAR JOHNSON COLLABORATIVE LLC 09 5100 1 of 5  05/27/2022

SECTION 09 5100 - ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Suspended wood ceiling system.

C. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section 08 3100 - Access Doors and Panels:  Access panels.

B. Section 09 2116 - Gypsum Board Assemblies:  Acoustical insulation.

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 C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2017.

C. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for
Acoustical Tile and Lay-In Panels 2013.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2021a.

E. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2010b.

F. ASTM E1264 - Standard Classification for Acoustical Ceiling Products 2019.

G. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior
Finish to Room Fire Growth 2019.

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. Product Data:  Provide data on suspension system components and acoustical units.

B. Samples:  Submit two  samples 6" by 6" inch  in size illustrating material and finish of acoustical units.

C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

Eckerte
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D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Acoustical Units:  Quantity equal to 2 percent of total installed .

2. Suspension System Components:  Quantity equal to 2 percent of total installed.

1.06 QUALITY ASSURANCE

A. Seismic Standard:  Comply with the following:

1. ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake
Loads."

2. IBC Category:  See Structural Drawings.

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.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:

1. Armstrong World Industries, Inc; [____]:  www.armstrongceilings.com/#sle.

2. CertainTeed Corporation:  www.certainteed.com.

B. Suspension Systems:

1. Same as for acoustical units.

2.02 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E 1264, Class A; when tested per ASTM E 84.

1. Smoke-Developed Index:  450 or less.

2. Antimicrobial Fungicide Treatment:  Provide acoustical panels with face and back surfaces
coated with antimicrobial treatment consisting of manufacturer's standard formulation with
fungicide added to inhibit growth of mold and mildew.

B. Acoustical Panels:  Painted mineral fiber, with the following characteristics:

1. Classification:  ASTM E1264 Type III.

a. Form:  2, water felted.

b. Pattern: "E" - lightly textured.

2. Size:  24 by 24  inches .

3. Thickness:  5/8 inches.
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4. Light Reflectance:  0.88 percent, determined in accordance with ASTM E1264.

5. Panel Edge:  Reveal .

6. Color:  As indicated on drawings .

7. Suspension System:   Exposed grid.

C. Wood Veneer Acoustic Panels :  Medium density fiberboard (MDF)  core with wood veneer face and
non-woven acoustical fabric backer.

1. Panel Size:  24 by 96 inches .

2. Panel Thickness:  3/4 inch.

3. Surface Veneer Species:  See Architects Finish Legend. .

4. Perforated Panel:  Pattern W4 . - CLG-4 ONLY

5. Infill Panel: BioAcoustic Infill: Matte Black

6. Edge Profile:  Reveal.

7. Suspension System :  Concealed  grid.

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.

1. Materials:

a. Steel Grid:  ASTM A653/A653M, G30 coating, unless otherwise indicated.

B. Exposed Suspension System:  Hot-dipped galvanized steel grid with aluminum cap.

1. Structural Classification:  Heavy-duty, when tested in accordance with ASTM C635/C635M.

2. Finish:   Baked enamel.

3. Color:  See 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 gauge, 0.08 inch galvanized steel wire.

C. Perimeter Moldings:  Same metal and finish as grid.

D. Metal Edge Trim for "Cloud" Suspension Systems:  Steel or extruded aluminum; provide attachment
clips, splice plates, and preformed corner pieces for complete trim system.

1. Finish:   Baked enamel.
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2. Color:  White.

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 PREPARATION

A. Install after major above-ceiling work is complete.

B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with 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. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other
interruptions.

1. Use longest practical lengths.

D. 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.

E. 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.

F. Do not support components on main runners or cross runners if weight causes total dead load to
exceed deflection capability.

G. Support fixture loads using supplementary hangers located within 6 inches of each corner, or support
components independently.

H. Do not eccentrically load system or induce rotation of runners.

3.04 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance
and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
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E. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.

END OF SECTION  09 5100
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SECTION 09 8430 - SOUND-ABSORBING WALL AND CEILING UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sound-absorbing panels.

B. Sound-absorbing ceiling baffles.

C. Mounting accessories.

1.02 RELATED REQUIREMENTS

A. Section 09 5100 - Acoustical Ceilings:  Ceiling suspension system.

1.03 REFERENCE STANDARDS

A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the
Reverberation Room Method 2017.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2021a.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's printed data sheets for products specified.

C. Shop Drawings:  Fabrication and installation details, panel layout, and fabric orientation.

D. Selection Samples:  Manufacturer's color charts for fabric covering, indicating full range of fabrics,
colors, and patterns available.

E. Verification Samples:  Fabricated samples of each type of panel specified; 12 by 12 inch, showing
construction, edge details, and fabric covering.

F. Test Reports:  Certified test data from an independent test agency verifying that panels meet
specified requirements for acoustical and fire performance.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company with not less than five years of experience in manufacturing
acoustical products similar to those specified.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect acoustical units from moisture during shipment, storage, and handling. Deliver in factory-
wrapped bundles; do not open bundles until units are needed for installation.

B. Store units flat, in dry, well-ventilated space; do not stand on end.

C. Protect edges from damage.
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PART 2  PRODUCTS

2.01 FABRIC-COVERED SOUND-ABSORBING UNITS

A. General:

1. Prefinished, factory assembled fabric-covered panels.

2. Surface Burning Characteristics:  Flame spread index of 25 or less and smoke developed
index of 450 or less, when tested in accordance with ASTM E84.

B. Fabric-Covered Acoustical Panels for Walls :

1. Panel Core:  Manufacturer's standard rigid or semi-rigid fiberglass core.

a. Facing:  1/16 inch impact-resistant and tackable surface laminated to core.

2. Panel Thickness:  

a. Event Center: 1" thick panel minimum NRC 0.80.

b. Media Studio, Control Room and Recording Studio: 2" thick panel minimum NRC 0.90.

c. Locations not listed: 1" thick panel minimum NRC 0.80.

3. Edges:  Perimeter edges reinforced by a formulated resin hardener.

4. Corners:  Square .

5. Fabric:  As indicated on drawings. .

6. Color:  As indicated on drawings. .

7. Mounting Method:  Back-mounted with mechanical fasteners.

C. Polyester Sound-Absorbing Wall Units: AP-1

1. Core:  Manufacturer's standard Rigid Polyester core.

2. Corners:  Square .

3. Color:  As indicated on drawings.

4. Mounting:  Custom mounted to Shelving, see architectural drawings for details.

D. Wool Sound Absorbing Wall Units: AP-2 (2 LAYER AND HEIGHT CUSTOM) AP-3, AP-4, AP-5,
AP-6, AP-7, AP-8

1. Core: Manufacture's standard 100% Wool Felt.

2. Backing: Manufacture's standard 100% Wool Felt. AP-2 only.

3. Size: Custom size from factory. Size indicated on drawings. (AP-2) Standard Size (AP-3 &
AP-4).
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4. Size: AP-6, AP-7, AP-8 custom pattern and cuts. See elevation for pattern.

5. Corners: Square.

6. Color: As indicated on drawings.

7. Mounting: Direct-Glue

8. Thickness: 5 mm

E. PET Sound Absorbing Ceiling Baffles: CLG-1

1. Core: Manufactures's standard 100% PET.

2. Size: As inficated on drawings.

3. Color: As indicated on drawings.

4. Mounting: 1/32" Stainless Cable with quick release with required module attachments.

F. Melamine Foam Baffles: CLG-2

1. Core: Open Cell, Fiber free Melamine.

2. Size: As indicated on drawings.

3. Corners: Round.

4. Color: Custom color; as indicated on drawings.

5. Mounting: 1/16" cable, eye loop to top of corkscew hanger.

2.02 FABRICATION

A. Fabric Wrapped, General:  Fabricate panels to sizes and configurations as indicated, with fabric
facing installed without sagging, wrinkles, blisters, or visible seams.

B. Tolerances:  Fabricate to finished tolerance of plus or minus 1/16 inch for thickness, overall length
and width, and squareness from corner to corner.

2.03 ACCESSORIES

A. Back-Mounting Accessories:  Manufacturer's standard accessories for concealed support, designed
to allow panel removal, and as follows:

1. Two-part clip and base-support bracket system; brackets designed to support full weight of
panels and clips designed for lateral support, with one part mechanically attached to back of
panel and the other attached to substrate.

B. Ceiling-Suspended Accessories:  Manufacturer's standard accessories at locations as indicated on
each acoustical unit, sized appropriately for weight of acoustical unit.

1. Provide galvanized wire for suspension from ceiling at heights as indicated.



ST. LOUIS COUNTY LIBRARY_LADUE
LIBRARY BRANCH  SECTION 09 8430 

St. Louis, MO  SOUND-ABSORBING WALL AND CEILING UNITS
601-03229

LAMAR JOHNSON COLLABORATIVE LLC 09 8430 4 of 4  05/27/2022

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of acoustical units. Proceed with
installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install acoustical units in locations as indicated, following manufacturer's installation instructions.

B. Align panels accurately, with edges plumb and top edges level.  Scribe to fit accurately at adjoining
work and penetrations.

C. Suspend ceiling baffles at locations and heights as indicated.

D. Install acoustical units to construction tolerances of plus or minus 1/16 inch for the following:

1. Plumb and level.

2. Flatness.

3. Width of joints.

3.03 CLEANING

A. Clean fabric facing upon completion of installation from dust and other foreign materials, following
manufacturer's instructions.

END OF SECTION  09 8430
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SECTION 10 2239 - FOLDING PANEL PARTITIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Top-supported folding panel partitions, horizontal opening.

1.02 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2021a.

B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements 2009 (Reapproved 2016).

C. ASTM E413 - Classification for Rating Sound Insulation 2016.

D. ASTM E557 - Standard Guide for Architectural Design and Installation Practices for Sound Isolation
between Spaces Separated by Operable Partitions 2012 (Reapproved 2020).

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on partition materials, operation, hardware and accessories, track
switching components, colors and finishes available, and construction details for each type of
operable partition. .

C. Shop Drawings: Show location and extent of operable partitions. Include plans, elevations, sections,
details, attachments to other construction, and accessories. Indicate dimensions, weights, conditions
at openings, and at storage areas, and required installation, storage, and operating clearances.
Indicate location and installation requirements for hardware and track, including floor tolerances
required and direction of travel. Indicate blocking to be provided by others.

D. Setting Drawings: Show imbedded items and cutouts required in other work, including support beam
punching template.

E. Samples for Verification: Submit two samples of selected fabrics; see Sheet A2.500. (UPH-4 &
UPH-9)

F. Reports: Provide a complete and unedited written sound test report indicating test specimen
matches product as submitted.

G. Manufacturer's Instructions:  Indicate special procedures.

H. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain removal
methods.  Describe cleaning materials detrimental to finish surfaces and hardware finish.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified this section
with minimum three years of documented experience.
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B. Installer Qualifications:  Company specializing in performing work of the type specified and with at
least three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect panels during delivery, storage, and handling to comply with manufacturer’s direction and as
required to prevent damage.

B. Clearly mark packages and panels with numbering systems used on Shop Drawings. Do not use
permanent markings on panels.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide two year manufacturer warranty against defects in material and workmanship, excluding
abuse.

C. Suspension System Warranty:

1. Wall A & B - Manual: Five (5) years.

2. Wall C - Manual: Five (5) years.

3. Wall D & E - Manual: Five (5) years.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Folding Panel Partitions - Horizontal Opening:

1. Basis of Design: Modernfold, a DORMA Group Company:  www.modernfold.com/#sle.

2.02 FOLDING PANEL PARTITIONS - HORIZONTAL OPENING

A. Folding Panel Partitions: Center opening; paired panels; side stacking; manually operated.

1. Wall A & B - Manual: Acousti-Seal Legacy - Paired Panel: Manually operated paired panel
operable partition.

2. Wall C - Manual: Acousti-Seal Legacy - Paired Panel: Manually operated paired panel
operable partition.

3. Wall D & E - Manual: Acousti-Seal Legacy - Paired Panel: Manually operated paired panel
operable partition.

B. Panel Construction:

1. Frame: 16 gauge, 0.0598 inch thick formed sheet steel frame top, bottom, jambs, and
intermediates; overlapped and welded corners for rigidity.. Top channel reinforced to support
suspension system components. Frame is designed so that full vertical edges of panels are of
formed steel and provide concealed protection of the edges of the panel skin.
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2. Panel Substrate Facing:  Steel sheet, manufacturer's standard thickness.

3. Hinges: Full-leaf butt hinges type, attached directly to the panel frame with welded hinge
anchor plates within panel to further support hinge mounting to frame.  Lifetime warranty on
hinges.  Hinges mounted into panel edge or vertical astragal are not acceptable.

4. Panel Properties:

a. Thickness With  Finish:  3 inches .

b. Width: Standard width 48"

c. Weight:  11 lb/sq ft .

C. Panel Finishes:

1. Facing: Fabric: As indicated on drawings. Multiple Fabrics listed for opposing sides, see
drawings for exact locations.

2. Exposed Metal Trim: Selected from manufacture standard colors. .

D. Panel Seals:

1. Panel to Panel Seals: Vertical Interlocking Sound Seals between panels., with reversible
tongue and groove configuration in each panel edge for universal panel operation. Rigid
plastic or aluminum astragals or astragals in only one panel edge are not acceptable.

2. Horizontal Top Seals: Continuous contact extruded vinyl bulb shape with pairs of non-
contacting vinyl fingers to prevent distortion without the need for mechanically operated parts.

3. Horizontal Bottom Seals: Automatic operable seals providing nominal 2-inch (51mm)
operating clearance with an operating range of +0.50-inch (13mm) to -1.50-inch (38mm) which
automatically drop as panels are positioned, without the need for tools or cranks.

E. Suspension System:

1. Track: Minimum 11-gauge, 0.12-inch (3.04mm) roll-formed steel track, suitable for either direct
mounting to a wood header or supported by adjustable steel hanger brackets, supporting the
load-bearing surface of the track, connected to structural support by pairs of 0.38-inch (10mm)
diameter threaded rods. Aluminum track is not acceptable.

a. Exposed track soffit: Steel, integral to track, and pre-painted off-white.

2. Carriers: One all-steel trolley with steel tired ball bearing wheels per panel (except hinged
panels). Non-steel tires are not acceptable.

F. Performance:

1. Acoustic Performance:

a. Sound Transmission Class (STC):  Min 52 STC  calculated in accordance with ASTM
E413, based on tests conducted in accordance with ASTM E90, on panel size of 100 sq ft .
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2. Surface Burning Characteristics of Panel Finish:  Flame spread/smoke developed index of
25/50, maximum, when tested in accordance with ASTM E84.

3. Installed partition system track capable of supporting imposed loads, with maximum deflection
of 1/360 of span.

G. Accessories:

1. Ceiling Closure:  White enameled ceiling closure ;  aluminum  jamb  and head  molding, fittings
and attachments .

2. Acoustic Sealant:   As recommended by partition manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify track supports are laterally braced and will permit track to be level within 1/4 inch of required
position and parallel to the floor surface.

C. Verify floor flatness of 1/8 inch in 10 feet, non-cumulative.

3.02 INSTALLATION

A. Install partition in accordance with manufacturer's instructions and ASTM E557.

B. Fit and align partition assembly level and plumb.

C. Match operable partitions by installing panels from marked packages in numbered sequence
indicated on Shop Drawings.

D. Lubricate moving components.

E. Install acoustic sealant to achieve required acoustic performance.

3.03 ADJUSTING

A. Adjust partition assembly to provide smooth operation from stacked to full open position.  Do not
over-compress acoustic seals.

B. Visually inspect partition in full extended position for light leaks to identify a potential acoustical leak.

C. Adjust partition assembly to achieve lightproof seal.

3.04 CLEANING

A. Clean finish surfaces and partition accessories.

END OF SECTION  10 2239
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SECTION 10 8211.11 - GUARDIAN GRADE COILED WIRE GRILLES AND SCREENS - CASCADE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Guardian grade coiled wire grilles and screens.

1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Mounting substrates.

B. Section 06 1000 - Rough Carpentry:  Mounting substrates.

1.03 REFERENCE STANDARDS

A. ASTM D3451 - Standard Guide for Testing Coating Powders and Powder Coatings 2006
(Reapproved 2017).

B. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs 2017.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate field measurements and fabrication schedule with progress of construction
to avoid construction delays.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturer's data sheets on each product used, including preparation
instructions, storage and handling requirements, and installation methods.

C. Shop Drawings:  Submit detailed shop drawings for fabrication and installation, including plans and
elevations, detailed sections, materials, finishes, fittings, hardware, anchorages, fastening details,
and manufacturer's technical and descriptive data.

1. Provide setting diagrams and templates for anchorages and hardware being installed by
others.

2. Indicate distinction between factory-assembled and field-assembled work on shop drawings.

3. Materials or fabrications that are indicated to comply with design loadings, include material
and safety factor properties, and other information necessary for structural analysis.

D. Samples:  Submit samples for custom color verification of each specified finish, at least 6 inch wide
by 10 inch long.

E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.
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1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with at
least five years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in manufacturer's original, unopened packaging, with labels clearly
identifying manufacturer and material.

B. Exercise care not to scratch, mark, dent, or bend metal components during delivery, storage, and
installation.

C. Store materials indoors, protected from moisture, humidity, and extreme temperature fluctuations
until ready for installation.

1.08 FIELD CONDITIONS

A. Verify dimensions of actual openings by field measurements before fabrication; provide recorded
measurements on shop drawings.

PART 2  PRODUCTS

2.01 MANUFACTURERS

2.02 GUARDIAN GRADE COILED WIRE GRILLES AND SCREENS SYSTEMS

A. Provide guardian grade coiled wire grilles and screens system with attachment method, materials,
weaves, and finish as indicated; manufacturer and contractor to engineer and fabricate components
and assemblies as required for installation in accordance with manufacturer's Custom Architectural
System.

B. Attachment Method:  Stainless Steel Secura Track - Guardian Grade Security (straight or curved).

C. Fabricoil Guardian Grade Coiled Wire Fabric Weaves:

D. Factory Finishes:  Custom powdercoat color to match architects sample ; powder coatings tested in
accordance with ASTM D3451.

E. Fullness: As indicated on drawings.

2.03 PERFORMANCE REQUIREMENTS

A. Structural Requirements:  Guardian grade coiled wire fabric systems capable of withstanding applied
loads and stresses within designated limits and under conditions as indicated on drawings.

1. Provide coiled wire fabric and attachment system components in accordance with applicable
building code to withstand dead and live loads resulting from environmental conditions
including, but not limited to wind, seismic events, vegetation, rain, snow and ice.

2. Provide coiled wire fabric systems capable of accommodating expansion and contraction of
metal components without causing undue stress, buckling, opening of joints, and distortion.



ST. LOUIS COUNTY LIBRARY_LADUE
LIBRARY BRANCH  SECTION 10 8211.11 

St. Louis, MO  GUARDIAN GRADE COILED WIRE GRILLES AND
SCREENS - CASCADE

601-03229

LAMAR JOHNSON COLLABORATIVE LLC 10 8211.11 3 of 5  05/27/2022

3. Provide structural framing and hardware of coiled wire fabric systems capable of withstanding
loads and maintain deflection limitations in accordance with applicable building codes when
systems are fully installed.

2.04 COMPONENTS

A. Wire Attachment:  Galvanized Steel Guardian Grade .

B. Wire Ropes:  Galvanized steel, Type [_____].

C. Rings:  Galvanized Steel Type [_____]

D. Fasteners:  Nuts, bolts, washers, and machine screws; galvanized steel, Type [_____]

2.05 FABRICATION

A. Tolerances:  Verify field dimensions prior to start of shop fabrication.

B. Fabricate steel and stainless steel components in accordance with manufacturer's requirements and
the following:

1. Comply with requirements indicated for metal materials, thickness, design, and details of
construction; fabricate metal accurately and without any burrs.

2. Provide welded connections in compliance with American Welding Society (AWS) standards
for recommended practice in shop welding.

3. Provide welds located behind finished surfaces that are without distortion or discoloration of
exposed side.

4. Provide components that are accurately cut, drilled and/or tapped to receive coiled wire fabric,
hardware, fasteners, and accessories.

C. Shop fabricate components in accordance with requirements indicated on drawings and specified
performance requirements.

D. Shop fabricate hardware, interconnected parts, and assemblies to eliminate necessity for any field
cutting adjustments.

E. Coordinate system requirements, dimensions and spacing of attachment components to ensure
required factory drilled holes in supporting framework are properly located.

F. Provide exposed joints that are butt, flush, and hairline.

G. Fabricate exterior connections that will be exposed to weather in a manner that prevents water from
entering interior portions of structure, in accordance with Architect.

2.06 ACCESSORIES

A. Fasteners:  Comply with ASTM F593 for stainless steel or ASTM A307 for carbon steel, sizes to suit
installation conditions.
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B. Anchors and Inserts:  Corrosion resistant; type, size, and material required for loading and
installation as indicated.

C. Fixed Wall Channel & Jamb Wall Channel.

D. Locking: Provide lock channel, thumb turn locking footbolt kit with receiver and handle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Prior to start of installation, verify that existing conditions are acceptable for installation of coiled wire
fabric and attachment systems in accordance with manufacturer's installation instructions.

B. Coordinate with setting diagrams, plans, templates, and drawings to ensure that proper installation of
necessary anchors and supporting devices has been completed.

C. Ensure that supporting system for coiled wire fabric has been properly prepared for attachment of
framework, hardware, anchors, wire rope, and transfer of calculated loading.

D. Where existing conditions are responsibility of another installer, notify Architect of unsatisfactory
conditions prior to proceeding.

E. Coordinate with appropriate entity to correct any unsatisfactory conditions.

F. Start of this work indicates acceptance of areas and conditions as satisfactory by installer.

3.02 PREPARATION

A. Verify inventory of system components to ensure required components are available for installation;
inspect components for damage, and replace damaged components as necessary.

B. Verify that alignment, support dimensions, and tolerances are correct.

C. Verify that necessary structural framing is installed prior to mounting coiled wire fabric attachment
system components.

D. Verify that support framing and other surfaces to receive coiled wire fabric and attachment systems
are clean and free of obstructions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's written installation instructions.

B. Attach coiled wire fabric to structural framing using applicable hardware provided by manufacturer as
indicated on approved shop drawings.

C. Provide necessary anchorage devices and fittings to securely fasten to on-site construction;
including additional knife plates, embeds, framework, blocking, threaded rods, and anchors.

D. Provide for separation of dissimilar materials using bushings, grommets, or washers to prevent
electrolytic corrosion.
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E. Upon completion of final adjustments, provide tamper-resistant lock-tight material at mechanical
fittings.

F. Provide for tension in coiled wire fabric as indicated on drawings, or as necessary to remove slack.

G. Coiled Wire Fabric Attachment System:

1. Install coiled wire fabric attachment system components in accordance with approved shop
drawings.

2. Install attachment system assemblies based on manufacturer's dimensions.

3. Install joints that accommodate for expansion and contraction of metal components without
causing undue stress, buckling, joint fatigue and/or distortion.

4. Install structural blocking at wall locations used for mounting of attachment system.

5. Install coiled fabric mounting hardware onto attachment systems as indicated on approved
shop drawings for specified attachment system; attach with approved fasteners and
techniques to ensure that framing members are horizontal and parallel to grade or slab, and
straight to within 1/16 inch in 4 feet.

6. Install attachment system plumb, level, square, and rigid without having any kinks or sags in
coiled wire fabric.

H. Coiled Wire Fabric:

1. Install coiled wire fabric in accordance with approved shop drawings.

2. Install coiled wire fabric based on manufacturer's dimensions.

3. Install joints that accommodate for expansion and contraction of metal components without
causing undue stress, buckling, joint fatigue and/or distortion.

4. Install coiled wire fabric mounting hardware onto coiled wire fabric as indicated on approved
shop drawings for specified attachment system; attach with approved fasteners and
techniques to ensure that sections are horizontal and parallel to grade or slab, and straight to
within 1/16 inch in 4 feet.

5. Install coiled wire fabric infill with attachment system plumb, level, square, and rigid without
having any kinks or sags.

END OF SECTION  10 8211.11
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SECTION 14 2100 - ELECTRIC TRACTION ELEVATORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Complete electric traction elevator systems.

1. Passenger type.

B. Elevator Maintenance Contract.

C. Products supplied but not installed under this section:

1. Hoist Beam

2. Pit Ladder

3. Inserts mounted in block walls for rail attachments.

D. Work Supplied Under Other Sections: Items 1-8

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete :  Includes elevator pit .

B. Section 05 1200 - Structural Steel Framing :  Includes hoistway framing, divider beams, and
overhead hoist beams .

C. Section 05 5000 - Metal Fabrications :  Includes elevator pit ladder, sill supports, and divider beams .

D. Section 07 8100 - Applied Fire Protection:  Fireproofing of guide rail brackets where attached to
building structural members.

E. Section 07 8400 FireStopping:  Fire rated sealant in hoistway.

F. Section 09 2116 - Gypsum Board Assemblies:  Gypsum shaft walls.

G. Section 09 6813 - Tile Carpeting:  Floor finish in car.

H. Section 09 6816 - Sheet Carpeting:  Floor finish in car.

I. Section 21 1300 - Fire-Suppression Sprinkler Systems:  Sprinkler heads in hoistway.

J. Section 22 0513 - Common Motor Requirements for Plumbing Equipment :  Motor for sump pump in
pit.

K. Division 22 - Plumbing

1. Sump pump.

L. Section 26 0533.13 - Conduit for Electrical Systems :

M. Section 26 0583 - Wiring Connections:
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N. Division 26 - Electrical

1. Electrical service for machine room, convenience outlets, elevator pit, and [_____].

2. Lighting in elevator pit.

3. Conduit for telephone service to locations as required by code .

O. Section 28 3100 - Fire Detection and Alarm:

1. Fire and smoke detectors and interconnecting devices.

2. Fire alarm signal lines to elevator controller cabinet.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.

B. AISC 360 - Specification for Structural Steel Buildings 2016 (Revised 2021).

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures Most
Recent Edition Cited by Referring Code or Reference Standard.

D. ASME A17.1 - Safety Code for Elevators and Escalators 2019.

E. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks 2020.

F. ASME QEI-1 - Standard for the Qualification of Elevator Inspectors 2018.

G. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes 2017.

H. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet,
Strip, Plate, and Flat Bar 2015.

I. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification 2014
(Amended 2015).

J. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020.

K. ITS (DIR) - Directory of Listed Products current edition.

L. NEMA MG 1 - Motors and Generators 2018.

M. NFPA 13 - Standard for the Installation of Sprinkler Systems Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

N. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

O. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2019.

P. UL (DIR) - Online Certifications Directory Current Edition.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate work with other installers to provide necessary conduits for proper installation of
wiring, including but not limited to, the following:

a. Elevator equipment devices remote from elevator machine room or hoistway.

b. Telephone service for locations as required by code .

c. Elevator pit for lighting and sump pump .

d. Fire alarm panel from controller cabinet.

2. Coordinate work with other installers for equipment provisions necessary for proper elevator
operation, including but not limited to, the following:

B. Preinstallation Meeting:  Convene meeting as required by contractor prior to start of this work.  Refer
to contract for coordination.

1. Review schedule of installation, proper procedures and conditions, and coordination with
related work.

2. Review use of elevator for construction purposes, hours of use, scheduling of use, cleanliness
of car, employment of operator, and maintenance of system.

C. Construction Use of Elevator:  Not permitted.

1.05 SUBMITTALS

A. Product Data:  Submit data on following items:

1. Signal and operating fixtures, operating panels, and indicators.

2. Car design, dimensions, layout, and components.

3. Car and hoistway door and frame details.

4. Electrical characteristics and connection requirements.

B. Shop Drawings:  Include appropriate plans, elevations, sections, diagrams, and details on following
items:

1. Elevator Equipment and Machines:  Size and location of driving machines, power units,
controllers, governors, and other components.

2. Hoistway Components:  Size and location of car machine beams, guide rails, buffers, ropes,
and other components.

3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to building
structural framing.

4. Individual weight of principal components; load reaction at points of support.
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5. Loads on hoisting beams.

6. Clearances and over-travel of car and counterweight.

7. Locations in hoistway  and machine room  of traveling cables and connections for car lighting .

8. Location and sizes of hoistway and car doors and frames.

9. Applicable seismic design data; certified by a licensed Professional Structural Engineer.

10. Interface with building security system.

11. Electrical characteristics and connection requirements.

12. Indicate arrangement of elevator equipment and allow for clear passage of equipment through
access openings.

13. Diagnostic Tools

a. Prior to seeking final acceptance for the completed project as specified by the Contract
Documents, the Elevator Contractor shall deliver to the Owner any specialized tool(s) that
may be required to perform diagnostic evaluations, adjustments, and/or parametric
software changes and/or test and inspections on any piece of control or monitoring
equipment installed.

b. This shall include any specialized tool(s) required for monitoring, inspection and/or
maintenance where the means of suspension other than conventional wire ropes are
furnished and installed by the Elevator Contractor. Any and all such tool(s) shall become
property of the Owner. Any diagnostic tool provided to the Owner by the Elevator
Contractor shall be configured to perform all levels of diagnostics, systems adjustment
and parametric software changes which are available to the Elevator Contractor.

c. In those cases where diagnostic tools provided to the Owner require periodic
recalibration/or re-initiation, the Elevator Contractor shall perform such tasks at no
additional cost to the Owner for a period equal to the term of the maintenance agreement
from the date of final acceptance of the competed project During those intervals in which
the Owner might find it necessary to surrender a diagnostic tool for re-calibration, re-
initiation, or repair, the Elevator Contractor shall provide a temporary replacement for the
tool at no additional cost to the Owner.

d. The Elevator Contractor shall deliver to the Owner, printed instructions for the proper use
of any tool that may be necessary to perform diagnostic evaluations, system adjustment,
and/or parametric software changes on any unit of microprocessor-based elevator control
equipment and means of suspension other than standard elevator steel cables furnished
and install by the Elevator Contractor.

e. Accompanying the printed instructions shall be any and all access codes, password, or
other proprietary information that is necessary to interface with the microprocessor-control
equipment.

C. Samples:  Submit samples illustrating car floor material, car interior finishes, car and hoistway door
and frame finishes, handrail material and finish, and lighting  in the form of cut sheets, finish color
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selection brochures, or physical samples as needed .

D. Manufacturer's Qualification Statement.

E. Installer's Qualification Statement.

F. Welders’ Qualification Statement:  Welders’ certificates in accordance with AWS B2.1/B2.1M and
dated no more than 12 months before start of scheduled welding work.

G. Manufacturer's Statement:  Certify compliannce with all local codes and with ADA Accessibility
Guidelines.

H. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

I. Initial Maintenance Contract.

J. Maintenance Contract:  Submit proposal to Owner for standard one year continuing maintenance
contract agreement in accordance with ASME A17.1 and requirements as indicated, starting on date
initial maintenance contract is scheduled to expire.

1. Indicate in proposal the services, obligations, conditions, and terms for agreement period and
for renewal options.

K. Operation and Maintenance Data:

1. Parts catalog with complete list of equipment replacement parts; identify each entry with
equipment description and identifying code.

2. Operation and maintenance manual.

3. Schematic drawings of equipment, and wiring diagrams of installed electrical equipment with
list of corresponding symbols to identify markings on machine room and hoistway apparatus.

1.06 QUALITY ASSURANCE

A. Maintain one copy  of each quality standard document on site.

B. Designer Qualifications:  Design guide rails under direct supervision of a licensed Professional
Structural Engineer experienced in design of this type of work and licensed in the State in which the
Project is located.

C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum ten years documented experience.

D. Installer Qualifications:  Company specializing in performing work of the type specified and with at
least five years of documented experience.

E. Welder Qualifications:  Welding processes and welding operators qualified in accordance with AWS
D1.1/D1.1M and no more than 12 months before start of scheduled welding work.

F. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections of
type specified in this section.
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G. Products Requiring Fire Resistance Rating:  Listed and classified by ITS (DIR), UL (DIR), or testing
agency acceptable to authorities having jurisdiction.

H. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) or testing agency
acceptable to authorities having jurisdiction as suitable for the purpose indicated in construction
documents.

I. Accessibility Requirements:  Comply with Section 407 in the U.S. Architectural & Transportation
Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle materials, components and equipment in manufacturer's protective
packaging.  Store materials, components, and equipment off of ground, under cover, and in a dry
location.

1.08 COORDINATION

A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other
items that are embedded in concrete or masonry for elevator equipment.  Furnish templates,
sleeves, elevator equipment with integral anchors, and installation instructions and deliver to Project
site in time for installation.

B. Coordinate locations and dimensions of other work relating to elevators including pit ladders; sumps
and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches
in hoistways, pits, and machine rooms.  

C. Coordinate sequence of elevator installation with other work to avoid delaying the Work.

D. The drawings and details indicate design intent.    Bidders must verify critical hoistway and pit
dimensions.  Notify architect of conflicts immediately.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's warranty for elevator operating equipment and devices for one year from
Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide AC gearless machine room-less elevator systems subject to compliance with the design and
performance requirements of this specification.

B. Basis of Design - Electric Traction Elevators:; Kone MonoSpace 300.

C. Other Acceptable Manufacturers - Electric Traction Elevators:

1. Otis Elevator Company :  www.otis.com.

2. Architect Approved Equal .
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D. Products other than Basis of Design are subject to compliance with specified requirements and prior
approval of Architect. By using products other than Basis of Design, the Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including any
design fees.

2.02 ELECTRIC TRACTION ELEVATORS

A. Electric Traction  Passenger  Elevator , No. 1 & 2 :

1. Electric Traction Elevator Equipment:

a. Gearless Traction Machine:  integrated  traction driving sheave, with dual  brake.

2. Drive System:

a. Non-regenerative .

3. Operation Control Type:

a. Simplex .

4. Service Control Type :

a. Standard service control  only .

5. Security Features:

a. Card-reader operation (car 2 only):System uses card readers at car control stations to
authorize calls.  Provide required conductors in traveling cable and panel in machine room
for interconnecting card readers, other security access system equipment, and elevator
controllers.  Allow space as indicated for card reader outside the car, card reader provided
by others.

6. Interior Car Height:  7'-6".

7. Interior Car Height: 7'-4".

8. Electrical Power:  480 volts; alternating current (AC); three phase; 60 Hz.

9. Rated Net Capacity:  3500 pounds .

10. Rated Speed:  150 feet per minute .

11. Hoistway Size:  As indicated on drawings.

12. Interior Car Platform Size:  (Approximatly 6'-5" x 5'-6".)

13. Elevator Pit Depth:  60 inch.

14. Overhead Clearance at Top Floor:  13'-8" min.

15. Travel Distance:  As indicated on drawings.

16. Number of Stops:  As indicated on drawings.
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17. Number of Openings:  2  Front .

18. Traction Machine Location: Integrated control at Top of hoistway shaft.

2.03 COMPONENTS

A. Elevator Equipment:

1. Motors, Controllers, Controls, Buttons, Wiring, Devices, and Indicators:  Comply with NFPA 70
requirements, and refer to Division 26 for additional requirements.

2. Guide Rails, Cables, Counterweights, Sheaves, Buffers, Attachment Brackets and Anchors:
 Design criteria for components includes safety factors in accordance with applicable
requirements of Elevator Code, ASME A17.1.

3. Buffers:

a. Spring type for elevators with speed less than or equal to 200 feet per minute.

4. Lubrication Equipment:

a. Provide grease fittings for periodic lubrication of bearings.

b. Grease Cups: Automatic feed type.

c. Lubrication Points: Visible and easily accessible.

B. Electrical Equipment:

1. Motors:  NEMA MG 1.

2. Boxes, Conduit, Wiring, and Devices:  Complying with NFPA 70 and in accordance with
Division 26.

3. Sump Pump in Pit:  Refer to Division 22.

4. Spare Conductors:  Provide ten percent in extra conductors and two pairs of shielded audio
cables in traveling cables.

5. Include wiring and connections to elevator devices remote from hoistway and between
elevator machine room. Refer to Division 26

C. Equipment: Hoistway Components

1.     Machine: AC gearless machine, with permanent magnet synchronous motor, direct current
electro-mechanical disc brakes and integral traction drive sheave, mounted to the car guide
rail at the top of the hoistway.

2.04 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with ASME A17.1, applicable local codes, and authorities having
jurisdiction (AHJ).

B. Accessibility Requirements:  Comply with ADA Standards.
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C. Perform structural steel design, fabrication, and installation in accordance with AISC 360.

D. Comply with seismic design requirements in accordance with ASME A17.1, applicable local codes,
authorities having jurisdiction (AHJ), and ASCE 7 .

1. Comply with Elevator Safety Requirements for Seismic Risk Zone in accordance with ASME
A17.1, ASCE 7 and other related requirements.

a. Project Seismic Risk:  Seismic Design Cagtegory C and 1.0 Component Importance
Factor .

b. Design earthquake spectral response acceleration, short period (Sds) for Project is
[__________].

2. Provide earthquake emergency operations in accordance with ASME A17.1 requirements.

3. Provide seismic switch in accordance with ASME A17.1 and ASCE 7 requirements.

E. Perform welding of steel in accordance with AWS D1.1/D1.1M.

F. Fabricate and install door and frame assemblies in accordance with NFPA 80 and complying with
requirements of authorities having jurisdiction (AHJ).

G. Perform electrical work in accordance with NFPA 70.

H. Comply with venting or pressurization of hoistway design in accordance with HVAC system
requirements and authorities having jurisdiction (AHJ).

I. Comply with fire protection sprinkler system of hoistway design in accordance with NFPA 13
requirements and authorities having jurisdiction (AHJ).

J. Car Performance

1. Car Speed ± 5% of contract speed under any loading condition or direction of travel.

2. Car Capacity: Safely lower, stop and hold (per code) up to 125% of rated load.

K. System Performance

1. Horizontal Vibration (maximum): ISO 18738/ISO 8041 system pk-pk 12 mg

2. Jerk Rate (maximum): 1 m/s³

3. Acceleration (maximum): 0.4 m/s²

4. In Car Noise: 55 dB(A) Maximum

5. Leveling Accuracy: ±0.2 inches

6. Starts per hour (maximum): 180

2.05 OPERATION  CONTROLS

A. Elevator Controls:  Provide landing operating panels and landing indicator panels .
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1. Landing Operating Panels:   Metallic  type, one for originating "Up" and one for originating
"Down" calls, one button only at terminating landings; with illuminating indicators.

2. Landing Indicator Panels: Illuminating.

3. Comply with ADA Standards for elevator controls.

B. Interconnect elevator control system with building security, fire alarm, card access, smoke alarm,
and building management control  systems.

C. Door Operation Controls:

1. Program door control to open doors automatically when car arrives at floor landing.

2. Render "Door Close" button inoperative when car is standing at dispatch landing with doors
open.

3. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equipped with
photo-electric light rays.

D. Provide "Firefighter's Emergency Operation" in accordance with ASME A17.1, applicable building
codes, and authorities having jurisdiction (AHJ) .

1. Designated Landing:  Main Lobby.

E. Corridor Call Station Pictograph Signs:  Provide signs matching hall push-button stations, with text
and graphics as required by authorities having jurisdiction, indicating that in case of fire elevators are
out of service and exits should be used instead.  Provide one sign at each hall push-button station
unless otherwise indicated.

2.06 OPERATION CONTROL TYPE

A. Single Automatic (Push Button) Operation Control:  Applies to car in single elevator shaft.

1. Refer to description provided in ASME A17.1.

2. Set system operation so that momentary pressure of landing button dispatches car from other
landing to that landing.

3. Allow call registered by momentary pressure of landing button at any time to remain registered
until car stops in response to that landing call.

4. If elevator car door is not opened within predetermined period of time after car has stopped at
terminal landing allow car to respond to call registered from other landing.

5. Additional Operating Features to include:

a.     Emergency Battery Device

1) When the main line power is lost for longer than 5 seconds the emergency battery
power supply provides power automatically to the elevator controller. The elevator will
rise or lower to the first available landing, open the doors, and shut down. The
elevator will return to service upon the return of normal main line power. An auxiliary
contact on the main line disconnect and shunt trip breaker (if required) shall be
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provided by others.

2.07 MATERIALS

A. Stainless Steel Sheet:  ASTM A666, Type 304; No. 4 Brushed finish unless otherwise indicated.

B. Stainless Steel Bars, Shapes and Moldings:  ASTM A276/A276M, Type 304.

2.08 CAR AND HOISTWAY ENTRANCES

A. Elevator, 1 and 2 :

1. Car and Hoistway Entrances :

a. Hoistway Fire Rating:  1 Hour .

b. Elevator Door Fire Rating: 1-1/2 Hours .

c. Framed Opening Finish and Material: 16 gauge Brushed Stainless Steel .

d. Car Door Material:  Stainless steel , with rigid sandwich panel construction.

e. Hoistway Door Material:  Stainless steel , with rigid sandwich panel construction.

f. Door Operation: Side opening, two speed.

g. Car and Entrance Sills: White Bronze

h. Entrance Markings Jamb Plates: Provide standard entrance jamb tactile markings on both
jambs, at all floors. Plate Mounting: Refer to manufacturer drawings.

2.09 CAR EQUIPMENT AND MATERIALS

A. Elevator Car :

1. Car Operating Panel: Provide main ; flush-mounted applied face plate , with  illuminated  call
buttons corresponding to floors served with "Door Open/Door Close" buttons, "Door Open"
button, "Door Close" button, and alarm button .

a. Panel Material:  Stainless steel ; one  per car.

b. Car Floor Position Indicator:  Above door with illuminating position indicators.

c. Car Floor Position Indicator: Located in jamb of elevator cab with illuminating position
indicators.

d. Locate alarm button where it is unlikely to be accidentally actuated; not more than 54 inch
above car finished floor.

2. Flooring:  as indicated on drawings.

3. Front Return Panel:  Stainless steel .

4. Door Wall:  Stainless steel .
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5. Side Walls:  as indicated on drawings .

a. Elevator #1 - #4 Stainless Steel

b. Elevator #2 - Raised plastic laminate panels

6. Rear Wall:  as indicated on drawings .

7. Hand  Rail:  Stainless steel , at three side walls . Provide open clearance space 1-1/2 inch (38
mm) wide to face of wall. 

a. Flat Bar Stock, Solid:  Manufacturers standard shape

b. Round, Metal Tube:  1-1/2 inch diameter.

c. Stainless Steel Finish:  No. 4 Brushed.

8. Ceiling:  as indicated on drawings . 

a. Ceiling Height:  7'-4" nominal.

b. Frame Finish:  Powder coated, to be determined color .

c. Panel Finish:  No. 4 Brushed stainless steel .

d. Lighting:  Round, LED spotlights.

e. Basis of Design: Kone CL88.

9. Emergency Car Signal

a. Emergency Siren: Siren mounted on top of cab that is activated when the alarm button in
the car operating panel is engaged. Siren shall have rated sound pressure level of 80
dB(A) at a distance of three feet from device. Siren shall respond with a delay of not more
than one second after activation of alarm button.

b. Emergency Car Lighting: Provide emergency power unit employing a 12- volt sealed
rechargeable battery and totally static circuits shall illuminate the elevator car and provide
current to the alarm bell in the event of building power failure.

c. Emergency Exit Contact: An electrical contact shall be provided on the car-top exit.

10. Ventilation: Fan

2.10 FINISHES

A. Powder Coat on Steel:  Clean and degrease metal surface; apply one coat of primer; two coats of
powder coat.

B. Baked Enamel on Steel:  Clean and degrease metal surface; apply one coat of primer sprayed and
baked; two coats of enamel sprayed and baked.

Eckerte
Rectangle
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting this work.

B. Verify that hoistway, pit, and machine room  are ready for work of this section.

C. Verify hoistway shaft and openings are of correct size and within tolerance.

D. Verify location and size of machine foundation and position of machine foundation bolts.

E. Verify that electrical power is available and of correct characteristics.

3.02 PREPARATION

A. Arrange for temporary electrical power for installation work and testing of elevator components.

3.03 INSTALLATION

A. Coordinate this work with installation of hoistway wall construction.

B. Install system components, and connect equipment to building utilities.

C. Provide conduit, electrical boxes, wiring, and accessories. Refer to Division 26.

D. Mount machines, motors, and pumps  on vibration and acoustic isolators.

1. Place on structural supports and bearing plates.

2. Securely fasten to building supports.

3. Prevent lateral displacement.

E. Install hoistway, elevator equipment, and components in accordance with approved shop drawings.

F. Install guide rails to allow for expansion and contraction movement of guide rails.

G. Accurately machine and align guide rails, forming smooth joints with machined splice plates.

H. Install hoistway door sills, frames, and headers in hoistway walls; grout sills in place, set hoistway
floor entrances in alignment with car openings, and align plumb with hoistway.

I. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime with
two coats.

J. Wood Surfaces not Exposed to Public View: Finish with one coat primer; one coat  enamel.

K. Adjust equipment for smooth and quiet operation.

3.04 TOLERANCES

A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME A17.1 and ASME
A17.2.
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B. Car Movement on Aligned Guide Rails:  Smooth movement, without any objectionable lateral or
oscillating movement or vibration.

3.05 FIELD QUALITY CONTROL

A. Testing and inspection by regulatory agencies certified in accordance with ASME QEI 1 will be
performed at their discretion.

1. Schedule tests with agencies and notify Owner and Architect.

2. Obtain permits as required to perform tests.

3. Perform tests required by regulatory agencies.

4. Furnish test and approval certificates issued by authorities having jurisdiction (AHJ).

B. Perform testing and inspection in accordance with requirements.

1. Inspectors shall be certified in accordance with ASME QEI-1.

2. Perform tests in accordance with ASME A17.2.

3. Provide at least two weeks written notice of date and time of tests and inspections.

4. Supply instruments and execute specific tests.

3.06 ADJUSTING

A. Adjust for smooth acceleration and deceleration of car to minimize passenger discomfort.

B. Adjust with automatic floor leveling feature at each floor landing to reach 1/4 inch maximum from
flush with sill.

3.07 CLEANING

A. Remove protective coverings from finished surfaces.

B. Clean surfaces and components in accordance with manufacturers written instructions.

3.08 CLOSEOUT ACTIVITIES

A. Demonstrate proper operation of equipment to Owner's designated representative.

B. Training:  Train Owner's personnel on cleaning and operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with additional
training materials as required.

2. Provide minimum of two hours of training.

3.09 PROTECTION

A. Do not permit construction traffic within car after cleaning.

B. Protect installed products until Date of Substantial Completion.
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C. Touch-up, repair, or replace damaged products and materials before Date of Substantial Completion.

3.10 MAINTENANCE

A. Provide Initial Maintenance Contract of elevator system and components in accordance with ASME
A17.1 and requirements as indicated for twelve months  from Date of Substantial Completion.

B. Perform maintenance contract services using competent and qualified personnel under the
supervision and direct employ of the elevator manufacturer or installer.

C. Examine system components monthly .

D. Include systematic examination, adjustment, and lubrication of elevator equipment.

E. Perform work without removing cars from use during peak traffic periods.

F. Provide emergency call back service during regular working hours throughout period of this
maintenance contract.

G. Maintain an adequate stock of parts for replacement or emergency purposes, and have personnel
available to ensure the fulfillment of this maintenance contract without unreasonable loss of time.

END OF SECTION  14 2100
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SECTION 23 3300 - DUCTWORK ACCESSORIES 

PART 1 -  GENERAL 

1.1 SECTION INCLUDES 

A. Manual Volume Dampers. 

B. Backdraft Dampers. 

C. Fabric Connectors. 

D. Drip Pans. 

E. Duct Access Doors. 

F. Duct Test Holes. 

G. Duct Silencers. (2022.05.27 ADD_005) 

H. Remote Volume Control Devices. 

1.2 SUBMITTALS 

A. Submit shop drawings under provisions of Section 23 0500. 

B. Submit manufacturer's installation instructions. 

C. Submit certification that ductwork accessories will withstand seismic forces defined in Section 23 
0550. Include the following: 

1. Basis for Certification: Indicate whether certification is based on actual test of assembled 
components or on calculation. 

a. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified." 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and 
describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and 
their installation requirements. 

PART 2 -  PRODUCTS 

2.1 MANUAL VOLUME DAMPERS 

A. Fabricate in accordance with SMACNA Duct Construction Standards, and as indicated. 

B. Fabricate single blade dampers for duct sizes to 9-1/2 x 30 inches. 
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C. Fabricate multi-blade damper of opposed blade pattern with maximum blade sizes 12" x 72". 
Assemble center and edge crimped blades in prime coated or galvanized channel frame with 
suitable hardware. 

D. Except in round ductwork 12 inches and smaller, provide end bearings. On multiple blade dampers, 
provide molded synthetic or oil-impregnated nylon or sintered bronze bearings. 

E. Provide locking quadrant regulators on single and multi-blade dampers. 

F. On insulated ducts, mount quadrant regulators on stand-off mounting brackets, bases, or adapters. 

G. If blades are in open position and extend into the main duct, mount damper so blades are parallel to 
airflow. 

2.2 DYNAMIC CURTAIN BLADE FIRE DAMPERS (FD) 

A. Furnish and install fire dampers in ducts, where shown on the drawings, at the point where they 
pass through a fire wall or a floor and in all other locations required by the local fire department, The 
National Fire Protection Association's Pamphlet No. 90A and all other applicable codes. 

B. Fire dampers shall be UL 555 listed for 1-1/2-hour fire resistance unless noted otherwise, dynamic 
rated with heated airflow at 2,000 fpm and 4" WC, and have all blades stacked out of the airstream 
(Type B). 

C. Fire dampers shall be held open by a fusible link rated at 165°F unless otherwise called for on the 
drawings or by local codes. 

D. Dampers shall be installed in sleeves of sufficient thickness to comply with the UL555 Standard for 
Safety Fire Dampers listing of the damper. Where UL555 permits sleeve thickness to be the same 
as that of the duct gauge, such thickness shall not be less than that specified in NFPA 90A for 
breakaway style sleeves. If a breakaway style duct/sleeve connection is not used, the sleeve shall 
be a minimum of 16 gauge for dampers up to 36" wide by 24" high and 14 gauge for dampers 
exceeding 36" wide by 24" high. Damper sleeve shall not extend more than 6" beyond the firewall or 
partition unless damper is equipped with a factory installed access door. Sleeve may extend up to 
16" beyond the firewall or partition on sides equipped with the factory installed access door. 

E. Locate access door in the ductwork for visual inspection and on the latch side to replace link easily. 
Each access door shall have a label with letters at least 1/2" high, reading "FIRE DAMPER". 

2.3 DYNAMIC MULTIPLE BLADE FIRE DAMPERS (FD) 

A. Furnish and install fire dampers in ducts, where shown on the drawings, at the point where they 
pass through a fire wall or a floor and in all other locations required by the local fire department, The 
National Fire Protection Association's Pamphlet No. 90A and all other applicable codes. 

B. Fire dampers shall be UL 555 listed for 1-1/2-hour fire resistance unless noted otherwise, dynamic 
rated at 2,000 fpm and 4" WC, with the blades located in the air stream. 

C. Blades shall be airfoil shaped, double skin construction with stainless steel bearings. 

D. Fire dampers shall be held open by a fusible link rated at 165°F unless otherwise called for on the 
drawings or by local codes. 
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E. Dampers shall be installed in sleeves of sufficient thickness to comply with the UL 555 Standard for 
Safety Fire Dampers listing of the damper. Where UL555 permits sleeve thickness to be the same 
as that of the duct gauge, such thickness shall not be less than that specified in NFPA 90A for 
breakaway style sleeves. If a breakaway style duct/sleeve connection is not used, the sleeve shall 
be a minimum of 16 gauge for dampers up to 36" wide by 24" high and 14 gauge for dampers 
exceeding 36" wide by 24" high. Damper sleeve shall not extend more than 6" beyond the firewall or 
partition unless damper is equipped with a factory installed access door. Sleeve may extend up to 
16" beyond the firewall or partition on sides equipped with the factory installed access door. 

F. Locate access door in the ductwork for visual inspection and on the latch side to replace link easily. 
Each access door shall have a label with letters at least 1/2" high, reading "FIRE DAMPER". 

2.4 BACKDRAFT DAMPERS 

A. Gravity backdraft dampers, size 18 inches x 18 inches or smaller, furnished with air moving 
equipment, may be air moving equipment manufacturer's standard construction. 

B. Fabricate multi-blade, parallel action gravity balanced backdraft dampers of extruded aluminum, with 
blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together in rattle-free 
manner with 90° stop, and plated steel pivot pin; adjustment device to permit setting for varying 
differential static pressure. 

C. Models: 

1. Ruskin CBD4 
2. Arrow 655 
3. Safe-Air/Dowco BRL 
4. Greenheck EM. 

2.5 FABRIC CONNECTORS 

A. Fabric connectors shall be installed between all fans or fan units and metal ducts or casings to 
prevent transfer of fan or motor vibration. 

B. The fabric connectors shall be completely flexible material which shall be in folds and not drawn 
tight. 

C. Fabric connectors shall be of glass fabric double coated with neoprene, with UL approval. Weight = 
30 oz. per square yard minimum. Fabric shall not be affected by mildew and shall be absolutely 
waterproof, airtight and resistant to acids, alkalis, grease and gasoline, and shall be noncombustible. 

D. Fabric connections shall not exceed 6" in length on ductwork that has a positive pressure. On 
ductwork that has a negative pressure, the length shall not exceed 2" in length. 

E. All corners shall be folded, sealed with mastic and stapled on 1" centers. 

F. Fabric connectors shall not be painted. 

G. Unless otherwise shown on the drawings, the fabric connection at the inlet to centrifugal fans shall 
be at least one duct diameter from the fan to prevent inlet turbulence. 

H. Materials: 

1. Durodyne MFN-4-100 
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2. Vent Fabrics, Inc. 
3. "Ventglas" 
4. Proflex PFC3NGA 

I. Fabric connectors exposed to sunlight and weather shall be as described above, except the coating 
shall be hypalon in lieu of neoprene. 

J. Materials: 

1. Durodyne "Duralon MFD-4-100" 
2. Vent Fabrics, Inc. 
3. "Ventlon" 
4. Proflex PFC3HGA 

2.6 DRIP PANS 

A. Install drip pans under all rooftop exhaust fans, intake hoods, exhaust hoods and other roof 
penetrations that do not have ductwork below them to intercept dripping water. 

B. Drip pans shall be 22 gauge minimum cross-broken or reinforced sheet metal with 2" welded 
upturned lips. 

C. Pans shall extend 6" in all directions beyond the opening and shall have the top of the lip located 
25% of the maximum throat dimension below the opening. 

D. Insulate interior of drip pan with 1" thick elastomeric foam insulation. Adhere foam to drip pan with 
standard foam adhesive. 

2.7 DUCT ACCESS DOORS 

A. Fabricate per Fig. 7-2 and 7-3 of the SMACNA HVAC Duct Construction Standards and as 
indicated. 

B. Review locations prior to fabrication. Install access doors at fire dampers, smoke dampers, 
motorized dampers, fan bearings, filters, automatic controls, humidifiers, louvers, duct coils and 
other equipment requiring service inside the duct. 

C. Construction shall be suitable for the pressure class of the duct. Fabricate rigid, airtight, and 
close-fitting doors of materials identical to adjacent ductwork with sealing gaskets butt or piano 
hinges, and quick fastening locking devices. For insulated ductwork, install minimum one inch thick 
insulation with sheet metal cover. 

D. Access doors with sheet metal screw fasteners are not acceptable. 

E. Minimum size for access doors shall be 24" x 16" or full duct size, whichever is less. 

F. Provide quantity of access doors such that two hands can fit inside ductwork to manually reset fire 
dampers. This will typically require one access door on the bottom and one access door on an 
accessible side of the duct for sizes 12x12 and smaller. 

2.8 DUCT TEST HOLES 

A. Cut or drill temporary test holes in ducts as required. Cap with neat patches, neoprene plugs, 
threaded plugs, or threaded or twist-on metal caps. 
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2.9 DUCT SILENCERS(2022.05.27 ADD_005)  

A. Straight Silencer 

1. All silencers shall be factory fabricated by the same manufacturer, except that 
'No-Loss" silencers (thicker than normal double-wall ducts) may be Contractor 
fabricated. 

2. Duct silencers shall have length, air pressure drop, and self-generated sound ratings 
not to exceed the values scheduled on the drawings. Dynamic insertion ratings shall 
not be less than those scheduled on the drawings. Silencer inlet and outlet dimensions 
must match the sizes on the drawings. Transitions are not acceptable unless shown on 
the drawings. 

3. All silencer ratings shall be determined in accordance with the ASTM E477-06a test 
standard. The test set-up, procedure and facility shall eliminate all effects due to 
flanking, directivity, end reflection, standing waves and reverberation room absorption. 

4. Silencers shall be constructed of galvanized steel, have 26 gauge minimum perforated 
interior (22 gauge for transitional silencers), be able to withstand 8" of positive and 4" 
of negative pressure, and shall have inorganic, bacteria, and fungus resistant glass 
fiber filler with not less than 5% compression. Silencers shall meet SMACNA standards 
for the duct pressure class specified. 

5. Fiberglass cloth or other scheduled liners shall completely separate the media from the 
airstream. No-media silencers shall not contain absorptive packing of any kind. 

6. Silencers shall not exceed 25/50 flame spread/smoke developed per ASTM E84, NFPA 
255, or UL 723. 

7. Manufacturers: 

a. Vibro-Acoustics 
b. VAW 
c. United McGill 
d. Semco 
e. Ruskin Sound Control (Rink) 
f. Dynasonics 
g. Price 
h. All silencers shall be by the same manufacturer 

B. Elbow Silencer: 

1. All silencers shall be factory fabricated by the same manufacturer, except that 
'No-Loss" silencers (thicker than normal double-wall ducts) may be Contractor 
fabricated. 

2. Duct silencers shall have length, air pressure drop, and self-generated sound ratings 
not to exceed the values scheduled on the drawings. Dynamic insertion ratings shall 
not be less than those scheduled on the drawings. Silencer inlet and outlet dimensions 
must match the sizes on the drawings. Transitions are not acceptable unless shown on 
the drawings 

3. All silencer ratings shall be determined in accordance with the ASTM E477-06a test 
standard. The test set-up, procedure and facility shall eliminate all effects due to 
flanking, directivity, end reflection, standing waves and reverberation room absorption. 
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4. Silencers shall be constructed of galvanized steel with an 18 gauge galvanized steel 
outer casing and 22 gauge galvanized perforated steel. All acoustical splitters shall be 
internally radiused and aerodynamically designed for efficient turning of the air. Half 
and full splitters are required as necessary to achieve the scheduled insertion loss. All 
elbow silencers with a turning cross-section dimension greater than 48 shall have at 
least two half splitters and one full splitter. Silencers shall be able to withstand 8" of 
positive and 4" of negative pressure, and shall have inorganic, bacteria, and fungus 
resistant glass fiber filler with not less than 5% compression. Silencers shall meet 
SMACNA standards for the duct pressure class specified. 

5. Fiberglass cloth or other scheduled liners shall completely separate the media from the 
airstream. No-media silencers shall not contain absorptive packing of any kind. 

6. Silencers shall not exceed 25/50 flame spread/smoke developed per ASTM E84, NFPA 
255, or UL 723. 

7. Manufacturers: 

a. Vibro-Acoustics 
b. VAW 
c. United McGill 
d. Semco 
e. Ruskin Sound Control (Rink) 
f. Dynasonics 
g. Price 
h. All silencers shall be by the same manufacturer. 

2.10 REMOTE VOLUME CONTROL DEVICES - MANUAL 

A. Remote volume control balancing damper shall be supplied with either miter gears or right angle 
worm gears. Provide all damper shafts, gearboxes, couplings, U-joints, bearings, shafts, offsets, 
adapters, and adjustable concealed covers as required. 

B. When distances, angles, or offsets prevent installing solid rods, the mechanical cable control system 
may be utilized. Provide all damper shafts, rack and pinion gear operator, cables and sleeves, and 
adjustable ceiling mounting cups. 

C. Manufacturers: 

1. Young Regulator Company 
2. Metropolitan Air Technology 

PART 3 -  EXECUTION 

3.1 INSTALLATION 

A. General Installation Requirements: 

1. Install accessories in accordance with manufacturer's instructions. 
2. Where duct access doors are located above inaccessible ceilings, provide ceiling access 

doors. Coordinate location with the Architect/Engineer. 
3. Coordinate and install access doors provided by others. 
4. Provide access doors for all equipment requiring maintenance or adjustment above an 

inaccessible ceiling. Minimum size shall be 24" x 24". 
5. Provide duct test holes where indicated and as required for testing and balancing purposes. 

B. Manual Volume Damper: 
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1. Provide manual volume dampers at points on low pressure supply, return, and exhaust 
systems where branches are taken from larger ducts where indicated on drawings and as 
required for air balancing. Use splitter dampers only where indicated. 

2. Provide ceiling access doors for manual volume dampers. When manual volume dampers are 
located above an inaccessible ceiling and an access door cannot be installed, provide a 
remote-controlled volume control device for operation of the damper. Coordinate location with 
the Architect/Engineer. 

END OF SECTION 
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SECTION 26 4100 - LIGHTNING PROTECTION SYSTEMS (2022.05.27 ADD_005) 

PART 1 -  GENERAL 

1.1 SECTION INCLUDES 

A. Air terminals and interconnecting conductors 

B. Grounding and bonding for lightning protection 

1.2 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION 

A. Section 26 0526 - Grounding and Bonding 

B. Section 26 4300 - Surge Protection Devices 

1.3 REFERENCES 

A. ANSI/NFPA 780 - Lightning Protection Code 

B. ANSI/UL 96 - Lightning Protection Components 

C. UL 96A - Installation Requirements for Lightning Protection Systems 

1.4 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Section 26 0500. 

B. Shop drawings shall indicate layout of air terminals, grounding electrodes, and bonding connections 
to structure, ground grid, and other metal objects. Include terminal, electrode, and conductor sizes, 
and connection and termination details. Include indications for use of raceway and type, data on 
how concealment requirements will be met, and calculations required by NFPA 780 for bonding of 
grounded and isolated metal bodies.  Shop drawings shall clearly indicate where safety tip and 
point tip air terminals are used. 

C. Product data shall show dimensions and materials of each component, and include indication of 
listing in accordance with ANSI/UL 96 or a nationally recognized testing laboratory. 

D. Qualification data for firms and persons specified in "Quality Assurance" Article to demonstrate their 
capabilities and experience. Include data on listing or certification by an NRTL or LPI. 

E. Submit manufacturer's installation instructions under provisions of Section 26 0500. 

F. Certification, signed by Contractor, that roof adhesive for air terminals is approved by manufacturers 
of both the terminal assembly and the single-ply membrane roofing material. 

G. Field inspection reports indicating compliance with specified requirements. 
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1.5 SYSTEM DESCRIPTION 

A. Lightning Protection System: System protecting the new SLCL HQ building, consisting of air 
terminals on roofs, roof-mounted mechanical equipment, and parapets; bonding of structure and 
other metal objects; grounding electrodes; and interconnecting conductors. Class I materials shall 
be used for systems on structures not exceeding 75 feet in height. Class II materials shall be used 
for systems on structures exceeding 75 feet in height above grade.  The lightning protection system 
shall be as discrete as possible when viewed from the building site. 

B. Performance Statement: This specification and the accompanying roof plans describe the minimum 
material quality, required features, and operational requirements of the system. These documents 
do not convey every air terminal, conductor, and connection that must be made. Based on the 
equipment described and the performance required of the system, as presented in these 
documents, the Vendor and the Contractor are solely responsible for determining all equipment and 
wiring required for a complete and operational system. 

1.6 PROJECT RECORD DOCUMENTS 

A. Submit project record documents under provisions of Section 26 0500. 

B. Accurately record actual locations of air terminals, grounding electrodes, bonding connections, and 
routing of system conductors. 

C. Listing and Labeling: As defined in NFPA 780, "Definitions" Article. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in lightning protection equipment with minimum three (3) years 
documented experience and a member of the Lightning Protection Institute or who is listed by a 
nationally recognized testing laboratory. 

B. Installer: Authorized installer of manufacturer with minimum three (3) years documented experience 
and certified by the Lightning Protection Institute. 

C. Listing and Labeling: As defined in NFPA 780, "Definitions" Article. 

1.8 PRE-INSTALLATION CONFERENCE 

A. Convene a pre-installation conference one week prior to commencing work of this Section. 

1.9 SEQUENCING AND SCHEDULING 

A. Coordinate work under provisions of Section 26 0500. 

B. Coordinate the work of this Section with exterior and interior finish installations. Coordinate painting 
of exposed conduits to match building finish with Architect. 

C. Coordinate installation of lightning protection with installation of other building systems and 
components, including electrical wiring, supporting structures and building materials, metal bodies 
requiring bonding to lightning protection components, and building finishes. 

D. Coordinate installation of air terminals attached to roof systems with roofing manufacturer and 
Installer. 
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PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

A. Thompson Lightning Protection 

B. Harger Lightning Protection 

C. Heary Brothers Lightning Protection Co., Inc 

D. Robbins Lightning, Inc 

E. Erico International Corporation 

F. Burndy Thermoweld 

G. VFC Lightning Protection 

2.2 MATERIALS 

A. All materials shall be copper and/or copper-bronze. In locations where the system components are 
mounted on aluminum surfaces, aluminum materials shall be used to avoid electrolytic corrosion of 
dissimilar metals. 

B. Components: In accordance with ANSI/UL 96 or nationally recognized testing laboratory. 

C. Air Terminals: Solid, unless otherwise indicated. Provide swivel adapters to plumb air terminals 
when mounting on sloping surfaces.  Provide pointed air terminals on parapets.  Where 
impalement may be a concern, provide 1” tall by 2” wide 05 air terminal with spring base. 

D. Grounding Rods: Copper clad steel. 

E. Ground Plate: 18"x18"x0.032" Copper ground plate. 

F. Connectors and Splicers: Bronze, unless otherwise indicated. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces are ready to receive work. 

B. Verify that field measurements are as shown on the shop drawings. 

C. Beginning of installation means installer accepts existing conditions. 

3.2 PROTECTION OF SURROUNDING ELEMENTS 

A. Protect elements surrounding work of this Section from damage or disfiguration. 

3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
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B. Install in accordance with ANSI/NFPA 780, UL 96A, and LPI-175. 

C. Install conductors with direct paths from air terminals to ground connections. Avoid sharp bends and 
narrow loops. 

D. Conceal the following conductors: 

1. System conductors. 
2. Down conductors. 
3. Interior conductors. 
4. Conductors within normal view from exterior locations at grade within 200 feet of building. 
5. Notify Architect/Engineer at least 48 hours in advance of inspection before concealing 

lightning protection components. 

E. Cable Connections: Use approved exothermic-welded connections for all conductor splices and 
connections between conductors and other components, except those above single-ply membrane 
roofing. 

3.4 CORROSION PROTECTION 

A. Do not combine materials that can form an electrolytic couple that will accelerate corrosion in the 
presence of moisture unless moisture is permanently excluded from junction of such materials. 

B. Use conductors with protective coatings where conditions would cause deterioration or corrosion of 
conductors. 

C. Bi-metal transition fittings shall be used when changing between aluminum and copper conductors. 

3.5 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed under provisions of Section 26 0500. 

B. Obtain the services of Underwriters' Laboratories, Inc. to provide inspection and certification of the 
lightning protection system under provisions of UL 96A to obtain a UL Master Label for system. 

C. Install UL Master Label and attach to building at location directed by the Owner. 

D. Provide an inspection by an inspector certified by LPI to obtain an LPI certification. 

END OF SECTION 
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SECTION 27 4100 - PROFESSIONAL AUDIO/VIDEO SYSTEM 

PART 1 -  GENERAL 

1.1 SECTION INCLUDES 

A. System Components 

B. Audio Connectors 

C. Audio Cabling 

D. Video Connectors 

E. Digital Video Cabling 

F. Control Cabling 

G. Horizontal Copper and Fiber Cabling and Connectors 

1.2 RELATED WORK 

A. Section 26 0533 - Conduit 

B. Section 26 0513 - Wire and Cable 

C. Section 27 0500 - Basic Communications Requirements 

D. Section 27 0526 - Communications Bonding 

E. Section 27 0503 - Through Penetration Firestopping 

F. Section 27 1100 - Communication Equipment Rooms 

G. Section 27 0528 - Interior Communications Pathway 

H. Section 27 1500 - Horizontal Cabling Requirements 

1.3 QUALITY ASSURANCE 

A. Manufacturer: The manufacturer of equipment shall have a complete service organization for all 
products in the manufacturer's line. 

B. Integrator/Dealer: The Contractor shall be a factory-authorized and certified integrator/dealer 
specializing in each selected manufacturer's products, with demonstrated prior experience with the 
selected manufacturer's system installation and programming. 

C. The following qualifications have been endorsed by the AudioVisual and Integrated Experience 
Association (AVIXA), which is formerly known as InfoComm International.  
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1. The Contractor shall have the services of a Certified Technology Specialist with a specialized 
Installation endorsement (CTS-I on staff and supervising the project. This service shall not be 
subcontracted. In addition to supervising the project, the CTS-I shall perform the following 
tasks on the project: 

a. Review submittals and provide a letter stating the submittals are in compliance with the 
contract documents. 

b. Provide written and dated confirmation of an observation of the contractor's installation 
activities no less than every 2 weeks month during the construction period. 

c. Provide a final written and dated confirmation of a final construction review prior to 
testing. 

d. Review final testing and calibration of the systems and provide a letter with the 
documented results or transmittal of the results stating the test results and calibration 
compliance with the contract documents. 

D. A certification of CCENT or CCNA from CISCO. CCNP certification satisfies either of these 
requirements. 

E. The Contractor shall have in-house or retain the services of a Microsoft Certified Systems Engineer 
(MCSE) or equivalent technician for the purposes of server deployment, software configuration, and 
system integration for those systems that reside in a Microsoft environment. 

F. This project uses a video over IP AV solution and will require that the Contractor be proficient in 
distribution of video over an IP network. Extron NAV Pro is the basis of design. The Contractor is 
required to have the following certification requirements to support the system: 

1. Extron Network AV Specialist. 

G. The Contractor(s) shall provide a resume of prior experience in similar types and scales of projects, 
and other projects that may have been completed with the client. The resume shall include the 
project name, square footage, budget, system descriptions, and references with email addresses 
and phone numbers. 

H. Control System Dealer: The media control system shall be provided, terminated, installed, and 
programmed by a factory-authorized and certified dealer and integrator in good standing with the 
manufacturer. The dealer shall have direct purchasing and support authority. These services shall 
not be subcontracted. 

I. Control System Programmer: The media control system shall be programmed by a factory-trained 
and certified programmer. 

1. Should the installer of the system not employ a factory-trained and certified programmer, a 
representative from the equipment manufacturer or certified independent programmer shall be 
retained for programming services. The Contractor shall be responsible for payment of his/her 
services until the job is complete and signed off. 

2. The Contractor shall have all certifications required by the manufacturer(s) for the installed 
system components on staff for the appropriate duties and responsibilities required by the 
manufacturer. 

a. The control system programmer shall have all refresher courses completed for the latest 
features of the control platform prior to bidding the project to ensure that the Contractor 
is up to date with the latest software features. 

b. The control system programmer shall have achieved the highest programmer level 
obtainable by the installed control manufacturer (e.g., master programmer). 
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3. The Contractor shall be fluent in the control systems preferred language (e.g., Python, C#, 
Java, JavaScript, SQL, PHP, etc.) required to complete the programing requirements of the 
AV system. 

a. Other languages may be required to integrate with other systems, such as the HVAC 
and lighting system. The Contractor shall coordinate the programming services with the 
on-site contractor for the integrated system. The Contractor shall hire the services of a 
certified contractor to program these other systems as required by the manufacturer of 
these other systems. 

J. Audio System Programmer: All digital sound processing equipment (DSP) used on the project shall 
be setup, programmed and calibrated by a factory-trained and certified technician. The audio system 
programmer shall have the following complementary certifications: 

1. Associated manufacturer certifications 
2. Dante Level III 

K. Video System Programmer: All video distribution and processing used on the project shall be setup, 
programmed and calibrated by a factory-trained and certified technician. 

L. The Contractor shall employ an ISF (Imaging Science Foundation) Level II certified video calibration 
specialist on staff to perform the calibration of the projectors and displays. 

M. The Contractor shall have acquired and maintained all certifications for a minimum of one (1) year 
prior to the posted bid date of this project. 

N. Servicing Contractor: The installer must be factory certified to provide service on the installed 
manufacturer's equipment and must have local service representatives within a 100 mile radius of 
the project site. 

1.4 REFERENCES 

A. ADA - Americans with Disabilities Act 

B. ADAAG - Americans with Disability Accessibility Guidelines 

C. ANSI - American National Standards Institute 

D. AVIXA - Audiovisual and Integrated Experience Association (Formerly InfoComm) 

E. ANSI/InfoComm A102.01:2017 - Audio Coverage Uniformity 

F. ANSI/InfoComm 2M-2010 - Standard Guide for Audiovisual Systems Design and Coordination 
Processes 

G. ANSI/InfoComm F501.01:2015 - Cable Labeling for Audiovisual Systems 

H. ANSI/InfoComm 10:2013 - Audiovisual Systems Performance Verification 

I. ANSI/AVIXA V202.01:2016 - Display Image Size for 2D Content in Audiovisual Systems 

J. ANSI/InfoComm 3M-2011 - Projected Image System Contrast Ratio 

K. IBC - International Building Code 
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L. IEC - International Electrotechnical Commission 

M. NFPA 70 - National Electrical Code (NEC) 

N. UL 813 - Commercial Audio Equipment 

O. UL 1419 - Professional Video and Audio Equipment 

P. UL 1480 - Speakers for Fire Alarm, Emergency, and Commercial and Professional Use 

Q. UL 1492 - Audio/Video Products and Accessories 

1.5 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Section 27 0500. 

B. General Requirements: 

1. Submittals will be submitted in multiple passes over the course of construction. Each pass will 
be a dedicated single submission for review as outlined in the general submittal requirements 
outlined in section 27 0500. 

2. Upon acceptance of an item in the submittal, the Contractor shall remove them from future 
resubmittals of the same submittal "pass". 

3. Should the Contractor not provide shop drawings in a timely fashion, not complete 
requirements, or extend the time of any resubmittals so as to jeopardize schedules, cause 
delay, or limit access for field work, the Contractor bears responsibility for impact and delay 
that may occur. This includes access or lift to overhead positions and associated protection of 
work already in place. 

C. First Pass Submittals: To be submitted after the project is awarded but before equipment is 
submitted, purchased and installed. 

1. Contractor(s) resume of qualifications. 
2. All certifications shall be current and valid. Any certificate with expired dates will not be 

accepted. 
3. All applicable AudioVisual and Integrated Experience Association (AVIXA) certifications. 

Qualifications from InfoComm that have not expired will be accepted. 
4. All certifications outlined in the qualifications shall be included in this submittal. Refer to the 

qualifications section for additional information. Certifications include, but are not limited to: 

a. All installed manufacturer certifications required by the manufacturer. 
b. Control system authorized dealer certification. 
c. Control system certified programmer certification(s). 
d. Audio system DSP dealer certification. 
e. Audio system DSP programmer certification. 
f. Professional audio components dealer certification(s). 
g. Video system dealer certification(s). 
h. Video conferencing dealer certification(s). 
i. All other applicable dealer, installation and programming certifications. 
j. All applicable Microsoft certifications. 
k. All applicable networking certifications. 

5. If an alternate manufacturer(s) is submitted, the equivalent certifications to the basis of design 
manufacturer(s) shall be required and submitted. 
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6. Audio and video calibration equipment certifications. 
7. Audio and video testing and calibration equipment and software procedures and 

manufacturer-specific equipment calibration certificates. 

D. Second Pass Submittals: To be submitted after all initial submittals have been approved but before 
equipment is purchased, installed, configured, and programmed. This can be submitted with the first 
pass submittal but will require to be submitted as a separate document. 

1. Alternate System Drawings: If an approved alternate manufacturer is submitted, the 
Contractor shall provide project-specific system CAD drawings. These will be required to be 
submitted with the product data. 

a. Provide a system block diagram noting system components and interconnection 
between components. The interconnection of components shall clearly indicate all 
wiring required in the system. When multiple pieces of equipment are required in the 
exact same configuration (e.g., multiple identical controllers), the diagram may show 
one device and refer to the others as "typical" of the device shown. 

2. Product Data: Provide manufacturer's technical product specification sheet for each individual 
component type. Submitted data shall show the following: 

a. Compliance with each requirement of these documents. 
b. All component options and accessories specific to this project. 
c. Electrical power consumption rating and voltage. 
d. Wiring requirements. 
e. Pre-terminated cable distances and requirements identified by each room where 

required. 
f. Product manuals are not an acceptable format and will be rejected. 

3. Available wireless microphone frequencies within a 50 mile range based on the submitted 
system(s) and coordinated with the number of channels. 

E. Final Pass Submittals: To be submitted after all initial submittals have been approved but before the 
equipment is installed, configured and programmed. These should not be submitted until after the 
pre-installation meeting outlined in Part 3. 

1. System Drawings: Project-specific system drawings shall be provided as follows: 

a. Provide a system block diagram noting system components and interconnection 
between components. The interconnection of components shall clearly indicate all 
wiring required in the system. When multiple pieces of equipment are required in the 
exact same configuration (e.g., multiple identical controllers), the diagram may show 
one device and refer to the others as "typical" of the device shown. 

b. Submittals shall contain shop drawings indicating physical plan locations and placement 
of installed devices and accessories with associated scope or field conditions for review 
and coordination. Provide mounting details, suspensions, and rough-in notes with trade 
demarcations. 

1) Identify any non-standard back boxes or mounting assembly required by product 
or specifications and elaborate contractor means and methods for mounting. 

2) Provide rack drawing(s) showing the mounting of equipment in each rack or 
cabinet on the project. 
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3) All display mounts shall be coordinated with the Architect to verify the exact 
vertical and horizontal positioning of the display. Coordinate in-wall stud locations 
for installation of recessed display mounts to install in the exact location as 
coordinated with the architectural drawings. 

4) Projector mounts shall be coordinated with other utilities on the ceiling and wall 
to minimize any potential obstructions for the visual beam of the projector prior to 
installation of the projector mount. 

5) Projector mounts, projector screens, recessed ceiling speakers, in-ceiling 
microphones, and all other above ceiling devices shall be coordinated with other 
trades in the field (e.g., mechanical ductwork, lights, diffusers, etc.) to minimize 
changes that will impact the performance of the system design. 

c. Submit wiring and cable path requirements, including field wiring, path verification, 
signal separation, and outside diameter of cables for conduit sizing and verification that 
can be used for field installation and electrical coordination. 

d. Reproduction of contract documents is not acceptable for submittals. Wire CAD type 
drawings and cable tag lists or schedules, or typical manufacturer's abbreviated single 
lines alone, are not complete. 

2. The Contractor shall submit graphic or emulated representations of the control system touch 
panels for each unique space and layout prior to purchase, installation and programming for 
review and comment by the Architect/Engineer and Owner. These shall show and describe 
the intended programming/macro control features and functions of each button/icon for all 
pages. 

3. The Contractor shall submit graphic or emulated representations of the control system 
keypads for each unique space and layout prior to purchase, installation and programming for 
review and comment by the Architect/Engineer and Owner. These shall show and describe 
the intended programming/macro control features and functions of each button/knob. 

4. The Contractor shall submit the actual DSP audio processor files or single line audio path file 
diagram prior to installation for review and comment by the Architect/Engineer. Provide 
preliminary settings with processor blocks identified and note resources allocated. 

5. The Contractor shall submit the number of IP addresses, VLANS, and subnetworks that will be 
required from the Owner's Information Systems Department. 

6. Provide system checkout and commissioning procedure to be performed at acceptance. 

a. The A/E provides electro-acoustic and technical testing including punch list on behalf of 
the Owner for final performance verification and optimization of the systems. The AVC 
shall include a site test allowance in his/her bid for A/E Commissioning and testing 
services. 

b. AVC shall provide two (2) week written advance notice to the Prime Contractor for the 
A/E and schedule a minimum of one "quiet day" on the CM project schedule chart for 
A/E electro-acoustic testing, when project nears Substantial Completion and 
loudspeakers are properly aimed. 

1) A "quiet day" means General Contractor activity may proceed in certain areas, 
but A/E shall retain the ability to call off any noise or intrusive construction activity 
in the main seat area for noise control measurements and main loudspeaker 
testing as required. This is at the will of the site acoustician and AV 
Commissioning Firm (A/E). 

2) A test report and pre-commissioning check list shall be filed by AVC prior to 
scheduling A/E performance verification. 

7. Submit meeting agenda for planning/programming meetings as required in Part 3 of this 
specification. 
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8. Submit detailed description of Owner training to be conducted at project end, including specific 
training times and typical attendees expected. 

9. Provide rack drawing(s) showing the mounting of equipment in each rack or cabinet on the 
project. Rack drawings shall include the following: 

a. Equipment placement including mounting on the front or rear of the rack. 
b. Spacing separation as required by equipment for adequate airflow and heat dissipation. 
c. Signal separation based on AVIXA standards as required by the design. 
d. Heating/cooling load requirements for submitted equipment to verify the heating/cooling 

load of the rack. This shall include Owner-provided equipment coordinated with the 
Owner. 

e. Power requirements for each rack including plug type and loads based on the final 
approved products. 

10. A console and equipment rack plan shall be provided showing console, countertop, rough-in, 
cable paths, and wall plates with dimensions in plan view and elevation. The plan shall include 
equipment layout within the console and rack. 

11. Submit the detailed engineered and coordinated mounting solution(s) for wall-mounted and 
ceiling-mounted devices including the following items: 

a. Surface-mounted and/or flown loudspeakers. 
b. Ceiling-mounted and/or flown projectors, including distance from the screen, height to 

the lens, and the angle of the projector based on actual field conditions. 
c. Projection screens, including height from the finished floor and black screen masking 

from finished ceiling. 
12. Submit engineered PE stamped rated rigging solution(s) for performance loudspeakers, 

including, but not limited to, the following items: 
a. Provide PE stamped shop drawings that detail suspension means and methods 

including rated loudspeaker rigging components, attachments, supplemental 
spans, and independent safety cables. Note load for each location. 

b. Clearly note and confirm XYZ “reference” point being used on floor plans (“0” 
point) for determining proper aim, horn rotation, location, heights and clearance 
of main speakers. Confirm XYZ location and aim angle for each loudspeaker 
device. Verify clear sightline from speaker to aim point. Notify A/E of any 
anticipated conflicts. (2022.05.27 ADD_005) 

F. Discontinued Products and New Model Releases: 

1. For each product, the Contractor shall submit (in addition to the specified product) a product 
cut sheet if the specified product has been replaced, improved upon, phased out or otherwise 
upgraded at the time of shop drawing submittal. 

a. The intent of this requirement is for the Contractor to submit only direct replacements for 
the specified products. A direct replacement shall be defined as a product of newer 
release that has equal or greater capabilities, which is available for not more than a 10% 
premium over the specified product's bid unit cost. The Contractor shall submit a letter 
from the manufacturer with a direct replacement that includes both model numbers to 
clarify the replacement. 

b. It is not the intent of this requirement for the Contractor to submit new products or other 
product options that significantly differ in capability and/or cost from the specified 
product. 
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G. Coordination Drawings: 

1. Include all ceiling-mounted devices in composite electronic coordination files. Refer to Section 
27 0500 for coordination drawing requirements. 

1.6 SYSTEM DESCRIPTION 

A. This specification section describes the furnishing, installation, commissioning and programming of 
audio/video components and systems. 

B. Performance Statement: This specification section and the accompanying Contract Documents are 
performance based, describing the minimum material quality, required features, and operational 
requirements of the system. These documents do not convey every wire that must be installed, 
every equipment connection that must be made and every feature and function that must be 
programmed and configured. Based on the equipment constraints described and the performance 
required of the system, as presented in these documents, the Vendor and the Contractor are solely 
responsible for determining all wiring, programming and miscellaneous equipment required for a 
complete and operational system. 

C. This document describes the major components of the system. All additional hardware, 
subassemblies, supporting equipment and other miscellaneous equipment required for proper 
system installation and operation shall be provided by the Contractor. 

D. This document describes the major programming features and functions of the system. All additional 
programming, configuration and integration required for proper system installation and operation 
shall be provided by the Contractor. 

E. When a specific manufacturer is not provided in this document for minor pieces of equipment, the 
Contractor shall provide only those materials considered to be of the same industry commercial and 
professional quality level as the major equipment manufacturers. 

F. General System Description: 

1. The purpose of this section is to define the overall AV system requirements for each space 
identified on the project drawings. This is to represent the end-user needs, applications, tasks 
and Functions and features for each space to assist with identifying programing requirements 
for each space. 

G. Room Type Requirements: 

1. Event Space: 

a. The Event Space system shall provide support for presentations and meetings. 
b. System Requirements: 

1) Provide in-room display of video sources. 
2) Provide the capability for the display of temporary video sources connected 

through an auxiliary input panel in the floor box. 
3) Provide a ceiling-mounted dual technology occupancy sensor to enable the room 

control system. (2022.05.27 ADD_005) 
4) Provide a PTZ video camera for video input to the videoconferencing codec. 
5) Provide routing of video sources and accompanying audio via a matrix switcher. 
6) Provide projection screens mounted on the front wall of the room as the primary 

display device. 
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7) Provide ceiling loudspeakers and associated electronics to reproduce the mono 
or summed-stereo to mono audio signal. 

8) Provide an equipment rack for the systems' permanently mounted equipment 
within a credenza closet. 

9) Provide a control system with touch screen control panel. 
10) The control system shall be controllable via LAN from HTML. 
11) The control system to provide control for: 

a) System on/off 
b) Audio and/or video source and destination selection 
c) Audio level 
d) Source on/off 
e) Transport/channel control 
f) Codec functions such as camera control, dialup, address book, etc. 

12) Provide portable permanently installed infrared (2022.05.27 ADD_005) ALS 
system compliant with 2013 CBC 11B-219 and 11B-706, signage compliant with 
2013 CBC 11B-216.10, and two (2) receivers, one of which shall be hearing aid 
compatible. 

2. Multipurpose Room 

a. The Multipurpose room shall provide support for class instruction, recording, and 
streaming class instruction. 

b. System Requirements: 

1) Provide one (1) ceiling-mounted 7000 lumen 4K projectors as the primary 
display.  

2) Provide one (1) ceiling-mounted recessed electric screens. 
3) Provide a wireless AV device.  
4) Provide the capability for the display of temporary video sources connected 

through an auxiliary input panel in the floor box at the instructor's station. 
5) Provide lecture capture system capable of recording and streaming content. 
6) Provide a ceiling-mounted dual technology occupancy sensor to enable the room 

control system. 
7) Provide wireless lavalier microphone system. 
8) Provide a PTZ video camera for video input to the lecture capture system. 
9) Provide two (2) confidence monitors at the instructor's station. One shall display 

source content; the other shall display an output of the PTZ camera. 
10) Provide routing of video sources and accompanying audio via a matrix switcher. 
11) Provide ceiling loudspeakers and associated electronics to reproduce the mono 

or summed-stereo-to-mono audio signal. 
12) Provide an equipment rack for the systems' permanently mounted equipment 

within the instructor's station. 
13) Provide a control system with touch screen control panel located at the 

instructor's station. 
14) The control system to provide control for: 

a) System on/off 
b) Audio and/or video source and destination selection 
c) Audio level 
d) Source on/off 
e) PTZ camera control 
f) Lecture capture record start/stop 



ST. LOUIS COUNTY LIBRARY_LADUE  27 4100 
LIBRARY BRANCH  
St. Louis, MO  PROFESSIONAL AUDIO/VIDEO SYSTEM  
601-03229  

 
IMEG Corp 27 4100 10 of 39 05/02/2022 

15) Provide portable permanently installed infrared (2022.05.27 ADD_005) ALS 
system compliant with 2013 CBC 11B-219 and 11B-706, signage compliant with 
2013 CBC 11B-216.10, and two (2) receivers, one of which shall be hearing aid 
compatible. 

c. Architectural and Infrastructure Requirements: 

1) Provide appropriate backing for mounting the display to the wall. Coordinate with 
electrical backboxes. 

d. Electrical Requirements: 

1) At Projectors: 

a) Provide one (1) 120VAC, 20A duplex receptacle mounted in ceiling at each 
projector. Refer to drawings for location. 

2) At Projection Screens: 

a) Provide one (1) 120VAC, 20A hard connection at each electric screen. 

3) At Instructor's Station: 

a) Provide two (2) 120VAC, 20A circuits to floor box at instructor's station. 

e. Acoustical Requirements (Recommendations): 
f. Information Technology (IT) Requirements (Recommendations) 

1) Provide WAN coverage. 
2) Provide network drop at each projector. 
3) Provide network drop at touch panel location. 
4) Provide two (2) network drops at instructor's station. 

g. AV System Description: 

1) Instructor will control the system via the touch panel located at the instructor's 
station. The touch panel shall control switching of AV inputs to all displays. 
Ceiling mounted PTZ camera shall provide a view of the teaching wall for lecture 
capture. Ceiling speakers shall provide voice lift for the instructor and program 
audio from connected sources. 

H. System Room Drawing Reference: AV SYSTEM 
 

ROOM DESCRIPTION/NAME FUNCTIONAL DRAWING 

Event Space 1/T4.101 
Multipurpose Room 1/T4.102 
Huddle Space x/Txxx 

1.7 LICENSING REQUIREMENTS 

A. All user licenses required for system operation shall be included in the Contractor's bid. User 
licenses shall include, but not be limited to, server and workstation software and any other licensing 
that is required by the manufacturer for operation of any system component. 
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1. Licenses shall be provided on a one-to-one basis. One license shall be provided for each 
server, workstation, and device requiring a license. In the event the manufacturer requires the 
purchase of a block of licenses, the minimum standard licensing package to support all 
devices shall be provided. 

1.8 INTELLECTUAL PROPERTY OWNERSHIP 

A. All supporting documentation, programming, uncompiled source code, graphic files, DSP code and 
diagrams, written and electronic files, including all latest versions of the documentation and software 
necessary to edit and adapt the system(s), shall be provided to the Owner for all spaces and all 
systems. The integrator and/or programmer shall also maintain a current copy to be provided at the 
Owner's request. 

1. The Owner shall have the right to modify the intellectual property directly, or to have the 
intellectual property modified by any party of the Owner's choosing. 

1.9 PROJECT RECORD DOCUMENTS 

A. Submit documents under the provisions of Section 27 0500. 

B. Provide all applicable certifications. 

C. Provide statement that system checkout test, as outlined in the shop drawing submittal, is complete 
and satisfactory. 

D. Provide schedules documenting all terminal block wiring, including cable numbers. 

E. Warranty: Submit written warranty and complete all Owner registration forms. 

F. Complete all operation and maintenance manuals as described below. 

G. The Contractor shall include all factory-provided test results for equipment installed on the project. 

H. The Contractor shall include all test results from system demonstration and performance testing 
specified in this document. 

I. Record Drawings shall minimally include: 

1. All revisions to, or deviations from the original drawings, as well as final dimensions, cable 
routes, connector panel drawings, cable numbering charts, and control system programming 
documentation. A complete as-installed equipment list, listed by room, and with 
manufacturers' names, model numbers, serial numbers, and quantities of each item. 

2. A complete and correct system schematic, showing detailed connections for all parts of the 
system, including wire numbers, terminal block numbers and layouts, and other designations 
and programming code. 

3. Complete equipment rack layouts showing locations of all rack-mounted equipment items. 
4. Additional information, diagrams or explanations as designated under respective equipment or 

systems specification section. 

J. Within each equipment room, the appropriate floor plan for which that equipment room serves shall 
be laminated and mounted for use by the Owner. Functional drawings shall be posted at each AV 
closet or included at every AV rack within a room. 
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K. Upon completion and final acceptance of the project, the Contractor shall provide the Owner a copy 
of the programming code for any and all AV systems and devices programmed by the Contractor. 

1. For any subsequent modifications to the programming code, an updated copy of the code 
shall be provided to the Owner. 

1.10 UNIT PRICES 

A. Contractor shall provide a unit price for the following pieces of equipment: 

1. One (1) projector filter for each projector type on the project. 

B. Unit costs shall indicate material, installation and programming costs separately. 

1.11 OPERATION AND MAINTENANCE DATA 

A. Submit documents under the provisions of Section 27 0500. 

B. Manuals: Final copies of the manuals shall be delivered after completing the installation. Each 
manual's contents shall be identified on the cover. The manual shall include names, addresses, and 
telephone numbers of the Contractor responsible for the installation and maintenance of the system 
and the factory representatives for each item of equipment for each system. The manuals shall have 
a table of contents and labeled sections. The final copies delivered after completion of the 
installation shall include all modifications made during installation, checkout, and acceptance. 
Manuals shall be submitted in both hard copy and electronic format. The manuals shall consist of 
the following: 

1. Functional Design Manual: The functional design manual shall identify the operational 
requirements for the system and explain the theory of operation, design philosophy, and 
specific functions. A description of hardware and software functions, interfaces, and 
requirements shall be included. 

2. Hardware Manual: The manual shall describe all equipment furnished including: 

a. General description and specifications. 
b. Installation and checkout procedures. 
c. Equipment layout and electrical schematics to the component level. 
d. System layout drawings and schematics. 
e. Alignment and calibration procedures. 
f. Manufacturers repair parts list indicating sources of supply. 

3. Software Manual: The software manual shall describe the functions of all software and shall 
include all other information necessary to enable proper loading, testing, and operation. The 
manual shall include: 

a. Definition of terms and functions. 
b. System use and application software. 
c. Initializations, startup, and shutdown. 
d. Reports generation. 
e. Details on forms customization and field parameters. 

4. Operator's Manual: The operator's manual shall fully explain all procedures and instructions 
for the operation of the system including: 

a. Computers and peripherals. 
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b. System startup and shutdown procedures. 
c. Use of system, command, and applications software. 
d. Recovery and restart procedures. 
e. Use of report generator and generation of reports. 
f. Data entry. 
g. Operator commands. 
h. Alarm messages and reprinting formats. 
i. System permissions functions and requirements. 

5. Maintenance Manual: The maintenance manual shall include descriptions of maintenance for 
all equipment including inspection, periodic preventive maintenance, fault diagnosis, and 
repair or replacement of defective components. 

C. Video Calibration Data: Provide documentation of all calibrated settings for each projector and 
display. 

D. Audio Calibration Data: Provide documentation on all EQ settings, crossover points, limiter settings, 
gate settings and all other applicable settings. 

E. Intellectual Property Ownership: Provide all uncompiled source code and DSP programming for all 
systems and spaces as described in Part 3 of this specification section. 

1.12 WARRANTY 

A. Unless otherwise noted, provide warranty for one (1) year after Date of Substantial Completion for 
all materials and labor. 

B. Onsite Work During Warranty Period: This work shall be included in the Contractor's bid and 
performed during regular working hours, Monday through Friday. 

1. Inspections: The Contractor shall perform two (2) minor inspections at even intervals (or more 
often if required by the manufacturer), and two (2) major inspections offset equally between 
the minor inspections. 

2. Minor Inspections: These inspections shall include: 

a. Visual checks and operational tests of all equipment, field hardware, and electrical and 
mechanical controls. 

b. Mechanical adjustments if required on any mechanical or electromechanical devices. 

3. Major Inspections: These inspections shall include all work described under paragraph Minor 
Inspections and the following work: 

a. Clean all equipment, including filters, interior and exterior surfaces. 
b. Perform diagnostics on all equipment. 
c. Check, test, and calibrate (if required) any sensors or other equipment that contain 

settings. 
d. Check zoom and focus of all projectors. 
e. Run all system software diagnostics and correct all diagnosed problems. 

C. Operation: Upon the performance of any scheduled adjustments or repairs, Contractor shall verify 
operation of the systems. 
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D. Emergency Service: The Owner will initiate service calls when the systems are not functioning 
properly. Qualified personnel shall be available to provide service within the distance defined within 
this specification section. The Owner shall be furnished with telephone number(s) where service 
personnel can be reached 24/7/365. Service personnel shall be at site within 24 hours after 
receiving a request for service. 

E. Records and Logs: The Contractor shall keep records and logs of each task completed under 
warranty. The log shall contain all initial settings at substantial completion. Complete logs shall be 
kept and shall be available for review on site, demonstrating that planned and systematic 
adjustments and repairs have been accomplished for the systems. 

F. Work Requests: The Contractor shall separately record each service call request on a service 
request form. The form shall include the model and serial number identifying the component 
involved, its location, date and time the call was received, specific nature of trouble, names of 
service personnel assigned to the task, instructions describing what must be done, the amount and 
nature of the materials used, the time and date work started, and the time and date of completion. 
The Contractor shall deliver a record of the work performed within five (5) business days after work 
is accomplished. 

G. System Modifications: The Contractor shall make any recommendations for system modification in 
writing to the Owner. No system modifications shall be made without prior approval of the Owner. 
Any modifications made to the system shall be incorporated into the operations and maintenance 
manuals, and other documentation affected. To the fullest extent possible, the Owner shall be 
provided with electronic restorable versions of all configurations prior to the modifications being 
made. 

H. Software: The Contractor shall provide all software and firmware updates during the period of the 
warranty and verify operation of the system upon installation. These updates shall be accomplished 
in a timely manner, fully coordinated with system operators, shall include training for the new 
changes/features, and shall be incorporated into the operations and maintenance manuals, and 
software documentation. 

I. Refer to the individual product sections for further warranty requirements of individual system 
components. 

1.13 ANNUAL SERVICE CONTRACT 

A. Provide annual cost for extended service and maintenance warranty after the first year for the 
audio/video systems according to the following terms: 

1. The term of the warranty shall begin on the system acceptance date and shall continue for 
one (1) year. The extended service and maintenance warranty may begin following this first 
year if accepted by the Owner. The term may be automatically renewed for successive 
one-year periods unless canceled by the Owner. The service and maintenance agreement 
shall include the following basic services to the Owner, including all necessary parts, labor and 
service equipment: 

a. Repair or replace any equipment item that fails to perform as initially installed, as 
specified, or as determined per the manufacturer's performance criteria. 

b. Perform semi-annual preventive maintenance on the equipment. This preventive 
maintenance shall include, but is not limited to, cleaning, realignment, bulb replacement, 
filter cleaning and replacement, inspection, re-calibration, and testing of devices. The 
Owner shall receive a written report of these inspections that identifies the device's 
status and, if required, a list of all necessary repairs or replacements. 
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c. Provide software and firmware maintenance on the system. Contractor shall install and 
configure any software and firmware updates that the manufacturer provides at no cost. 
Any additional software or firmware options, updates, or enhancements purchased by 
the Owner shall be installed. The Contractor shall not be responsible for the purchase of 
additional software packages or the maintenance of Owner data. 

2. The Contractor shall be compensated for any repairs or maintenance provided as a result of 
Owner abuse, misuse, intentional damage, accidental damage, or power fluctuations 
exceeding specified equipment tolerances. 

3. System defects or failures shall be corrected within four (4) hours on the same business day if 
the Owner makes a service request before 11:00 am, or before 12:00 noon the next business 
day if the Owner makes the request after 11:00 am. If requested by the Owner, the Contractor 
shall respond or remain at the site after normal business hours, and the Owner shall 
reimburse the Contractor for the incremental cost difference between premium labor rates and 
standard labor rates. This reimbursement applies to premium labor rates that do not exceed 
time-and-one-half rates after normal business hours and double-time rates for Sundays and 
holidays. The Contractor's services shall be performed in a good and workmanlike manner 
and remain free from defects for a period of one (1) year. 

B. Provide complete terms and conditions of warranty and service. 

C. The Owner will enter into a contract directly with the vendor. This specification is not a contract 
between the Owner and the vendor to perform these services. 

1.14 EXTRA MATERIALS 

A. Furnish extra materials as described below. 

B. Extra stock shall match products installed and shall be packaged with protective covering for 
storage. Provide identification labels describing contents. Deliver extra materials to Owner. 

1. Filters: Provide a total of two (2) filters for each device that uses filters. If the device is 
equipped with more than (1) filter, provide a total of two (2) filters for each filter. 

PART 2 -  PRODUCTS 

2.1 SYSTEM COMPONENTS 

A. Refer to the project drawings for basis of design system components. Equivalent products shall 
meet or exceed all requirements defined on the project drawings. The following product information 
represents the minimum additional requirements for equivalent products: 

B. Media Players: 

1. All media players, including Blu-ray players that are capable of outputting protected content 
including HDCP and DPCP, shall have a minimum of 16 keys available. 

C. Audio/Video GUI Control Systems: 

1. Contractor shall furnish a programmable software-based audio/video control system. The 
system shall be field configurable and programmable by the factory and/or a factory-trained 
programmer. 
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2. The control system shall be TCP/IP based allowing direct connection of the system 
processors to a 10/100BaseT compatible Ethernet network. 

3. Refer to project drawings for required central processors, touch panels, keypads and 
additional information. 

D. Microphone Systems: 

1. Wireless Microphones: 

a. Wireless microphones shall not operate in the 614 to 806 MHz band (channels 38 to 
69). 

b. Features: 

1) Dual antenna reception with true diversity reception. 

c. Microphone systems that are common (shared) by multiple spaces or when the 
receivers are in a remote area shall include a compatible wireless antenna distribution 
system by the same manufacturer as the wireless microphone system. 

E. Audio Amplifiers: 

1. Power Amplifier(s), 25, 70.7 and 100 Volt: 

a. Power: The following calculation shall be used to determine the minimum required 
output of the amplifier(s): 

1) Calculate the total power tap value of each transformer with insertion loss using 
the following equation: 

a) Tap wattage x 10^(xdB/10) where x = the rated insertion loss at 1,000Hz. 

2) Calculate the total wattage loss based on cable distance, cable gauge and cable 
resistance. 

3) Add together all the speaker taps' total power values that will be on a single 
channel of the amplifier. Multiply that total by 1.2, which will allow for a 20% 
future expansion. Multiply that number by 1.25 to ensure the amplifier never 
exceeds 75% of its total output. Utilize the final number to determine the 
minimum amplifier power requirements. 

F. Assisted Listening Systems (ALS):  

1. Assisted listening requirements for this project shall follow the local jurisdiction's requirements 
to quantify the number of devices for use on this project.  

2. All spaces with amplified audible communications require an ALS. The Contractor shall refer 
to the ADA and ADAAG guidelines, as well as IBC Section 1108.2.7 for ALS rules, regulations 
and guidelines. Refer to the table below for the required number of receivers to be provided 
for each space (Source: IBC, Table 1108.2.7.1). Alternatively, if the building is managed by a 
single entity and all systems are fully compatible and interoperable, the total number of seats 
for all areas can be used in accordance with the table below. 

 

Capacity of 
Seating in 
Assemble Areas 

Minimum Required Number of Receivers Minimum Number of 
Receivers to be 
Hearing-aid (T-coil) 
Compatible 
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Capacity of 
Seating in 
Assemble Areas 

Minimum Required Number of Receivers Minimum Number of 
Receivers to be 
Hearing-aid (T-coil) 
Compatible 

50 or less 2 2 

51 to 200 2, plus 1 per 25 seats over 50 seats 2 

201 to 500 2, plus 1 per 25 seats over 50 seats 1 per 4 receivers 

501 to 1,000 20, plus 1 per 33 seats over 500 seats 1 per 4 receivers 

1,101 to 2,000 35, plus 1 per 50 seats over 1,000 seats 1 per 4 receivers 

Over 2,000 55, plus 1 per 100 seats over 2,000 seats 1 per 4 receivers 

 
3. Receivers required to be hearing-aid compatible shall interface with telecoils in hearing aids 

through the provision of neckloops and shall be over-the-ear type headphones. Earbuds are 
not acceptable for this use. 

4. Receivers shall include a 1/8" (3.2mm) standard mono output jack. 
5. Refer to the Access Board Research "Large Area Assistive Listening Systems: Review and 

Recommendations" ALS report for additional recommendations. 

G. Power Conditioning and Surge Protective Devices: 

1. All equipment shall be plugged in through a power conditioning surge arrestor. 
2. Provide a minimum of 50 dB noise attenuation. 
3. Provide a minimum of 1,500 joules of surge protection. 
4. UL 1449 Standard for Safety for Surge Protective Devices listed to 330 volt clamping voltage. 
5. Power sequencers shall be equipped with contact closures or Ethernet control for remote turn 

on and off. 
6. Refer to the project drawings for additional information. 

H. Uninterruptible Power Supplies (ups): 

1. UPS shall be sized to accommodate the full startup VA load of all connected equipment for a 
minimum of fifteen (15) minutes. Adequate time shall be provided so all equipment can go 
through its normal shutdown sequence. 

2. UPS shall be equipped with bi-directional RS-232 or Ethernet control for remote turn on/off 
control and status monitoring. 

3. UPS shall provide automatic voltage regulation to maintain a stable 120VAC. 
4. UPS shall provide power conditioning and surge protection to meet the UL 1449 Standard for 

Safety for Surge Protective Devices listing to 330 volt clamping voltage. 
5. UPS shall be UL 1778 Uninterruptible Power Supply Equipment listed. 

I. Digital Video Signal Equalizers and Regenerators: 

1. For any cable run that exceeds the manufacturer-recommended distances or fails to transmit 
video or audio due to cable length, the Contractor shall provide and install a signal equalizer at 
the far end (sink) with the following minimum features: 

a. HDMI/DVI equalizers shall be HDCP compliant and support actively buffered DDC 
transmission. 

b. Display port equalizers shall be HDCP and DPCP compliant, support actively buffered 
DDC transmission, and be DP++ compatible. 

c. Provide automatic equalization. 
d. Pass all embedded audio and metadata. 
e. Have an auxiliary power input when adequate power is not available on the cable. 
f. Provide output reclocking and jitter reduction for multi-rate SDI signals. 
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2. For any cable run that that fails to transmit video or audio due to a weak source signal, the 
Contractor shall provide and install a signal regenerator at the near end (source) with the 
following minimum features: 

a. HDMI/DVI regenerators shall be HDCP compliant and support actively buffered DDC. 
b. Display port regenerators shall be HDCP and DPCP compliant, support DDC 

transmission, and be DP+ compatible. 
c. Provide automatic output reclocking and jitter reduction. 
d. Pass all embedded audio and metadata. 
e. Have an auxiliary power input when adequate power is not available on the cable. 

J. Extended Display Identification Data (EDID) Emulators: 

1. If any source or Owner-furnished equipment (OFE) is not outputting video properly, the 
Contractor shall provide and install an EDID Emulator and set it to the highest common EDID 
table of the displays (sinks) being outputted to, with the following minimum features: 

a. EDID capture mode from a display. 
b. Have an auxiliary power input when adequate power is not available on the cable. 

K. Audio Unbalanced to Balanced Converters, Balanced to Unbalanced Converters, Combiners, 
Dividers, Isolation Transformers, and Line Drivers Minimum Requirements: 

1. Unbalanced to Balanced Active Converter: 

a. Provide signal isolation from the audio signals of differing channels. 
b. Provide output trim gain and set to optimal output level while preventing over 

amplification and clipping of the signal. 
c. Minimum frequency response of 20 Hz to 20 kHz (± 0.5dB). 
d. Provide with appropriate power supply and mounting kit for rack or wall use. 
e. Provide appropriate converter for mono to mono, mono to stereo, stereo to stereo, or 

stereo to mono to match the input of the equipment to which it is being connected. 

2. Balanced to Unbalanced Passive Converter: 

a. Provide transformer isolation from the input to output. 
b. Provide output trim attenuation and set to optimal output level while preventing 

over-amplification and clipping of the signal. 
c. Minimum frequency response of 20 Hz to 20 kHz (± 0.5dB). 
d. Provide with appropriate mounting kit for rack or wall use. 
e. Provide appropriate converter for mono to mono, mono to stereo, stereo to stereo, or 

stereo to mono to match the input of the equipment to which it is being connected. 

3. Stereo to Mono and Mono to Stereo Passive Combiner/Divider: 

a. Passive resistive network. 
b. Provide RF filtering. 
c. Provide a minimum of 3dB of isolation between channels. 
d. Provide no greater than 3dB of Insertion Loss. 
e. Minimum frequency response of 20 Hz to 20 kHz (± 3dB). 
f. Provide with appropriate mounting kit for rack or wall use. 
g. Provide appropriate passive combiner for low impedance or high impedance and 

balanced or unbalanced signals to maintain the original signal type. 

4. Passive Isolation Transformer: 
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a. Provide Galvanic Isolation. 
b. Minimum frequency response of 20 Hz to 20 kHz (± 3dB). 
c. Isolate the input shield from the output shield. Input shield is electrically isolated from 

the transformer chassis and provides a ground return. The output shield is connected to 
the transformer chassis. 

d. Provide with appropriate mounting kit for rack or wall use. 
e. Provide appropriate isolation transformer for low impedance or high impedance, stereo 

or mono signals, and balanced or unbalanced signals to maintain the original signal 
type. 

5. Active Signal Line Driver: 

a. Provide balanced or unbalanced inputs with balanced outputs. 
b. Provide input trim gain for a minimum of unity gain from -14dBu to +24dBu, set to 

optimal output level while preventing over-amplification and clipping of the signal. 
c. Provide a minimum balanced output of +4dBu nominal for a minimum output gain of 

+25dBu. 
d. Minimum frequency response of 20 Hz to 20 kHz (± 0.5dB). 
e. Provide with appropriate power supply and mounting kit for rack or wall use. 
f. Provide appropriate line driver for low impedance or high impedance and stereo or 

mono signals. 

2.2 AUDIO CONNECTORS 

A. This article includes minimum requirements for all connectors that are acceptable on this project. 
Should the Contractor request an alternative connector, it shall be submitted with the product 
submittals and clearly identified with which connector it will be replaced. 

B. XLR Jack: 

1. Panel Mount: Professional grade, crimped insert for vibration control, nickel shell, silver pins, 
pin quantity as required for application. 

2.  Manufacturers: 

a. Switchcraft 
b. Neutrik 
c. Mogami 

C. XLR Plug: 

1. Professional grade, 360°° strain relief, nickel shell, silver pins. Provide colored boot. 
2. Manufacturers: 

a. Switchcraft 
b. Neutrik 
c. Mogami 

D. Loudspeaker Connector: 

1. Panel Mount: Twist-lock type, 4-conductor. 
2. Manufacturers: 

a. Neutrik 
b. Speakon 
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2.3 AUDIO CABLING 

A. Refer to Section 27 0500 for cable rating requirements. 

B. Microphone Level Audio Cabling: 

1. For patch cables less than or equal to 25 feet: 

a. 24 AWG 2-conductor, twisted, stranded (19x36) tinned bare copper. 
b. Single Layer Shield: 

1) Shield: 100% aluminum foil shield 

c. Nominal Capacitance: 30.0 pF/Ft 

1) Belden 
2) West Penn 
3) Liberty 

2. For cable runs greater than or equal to 25 feet: 

a. 22 AWG 2-conductor, twisted, stranded (16x34) tinned bare copper. 
b. Dual Layer Shield: 

1) Shield: 85% total tinned copper braid shield 

c. Nominal Capacitance: 18.0 pF/Ft 
d. Manufacturers: 

1) Belden 
2) West Penn 
3) Liberty 

C. Line Level Audio Cabling: 

1. For patch cables less than or equal to 25 feet: 

a. 22 AWG 2-conductor, twisted, stranded (7x30) tinned bare copper. 
b. Single Layer Shield: 

1) Shield: 100% aluminum foil shield 

c. Nominal Capacitance for non-plenum cable: 24.0pF/Ft 
d. Nominal Capacitance for plenum cable: 35.0 pF/Ft 
e. Manufacturers: 

1) Belden 
2) West Penn 
3) Liberty 

2. For cable runs greater than or equal to 25 feet: 

a. 18 AWG 2-conductor, twisted, stranded (16x30) tinned bare copper. 
b. Single Layer Shield: 
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1) Shield: 100% aluminum foil shield 

c. Manufacturers: 

1) Belden 
2) West Penn 
3) Liberty 

D. Constant Voltage Speaker Cabling: 

1. Class 2, stranded, twisted, 2-conductor, minimum of 16-gauge wire for all 25/70.7/100-volt 
applications unless noted otherwise. 

2. The Contractor shall size cabling as required for distance power and shall provide larger 
gauge cable as required. 

3. Manufacturers: 

a. Belden 
b. Liberty 
c. Or pre-approved equal 

E. Low Capacitance Speaker/Subwoofer Cabling: 

1. Class 2, high strand count (65x34), oxygen free copper, low capacitance (19.9 pF/Ft), twisted, 
2-conductor, 16-gauge wire for all 2/4/8/16 ohm low impedance applications where amplifier 
output is 150 watts or less and/or the distance is less than 50', unless noted otherwise. 

2. The Contractor shall size cabling as required for distance power and shall provide larger 
gauge cable as required. 

3. Cable shall be installed in conduit within plenum areas. 
4. Manufacturers: 

a. Belden 
b. Liberty 
c. Or pre-approved equal 

F. High Performance Low Capacitance Speaker/Subwoofer Cabling: 

1. Class 2, high strand count (259x34), oxygen free copper, low capacitance (23.2 pF/Ft), 
twisted, 2-conductor, 10-gauge wire for all 4/8-ohm low impedance applications where 
amplifier output is 150 watts or greater and/or the distance is greater than 50', unless noted 
otherwise. 

2. The Contractor shall size cabling as required for distance power and shall provide larger 
gauge cable as required. 

3. Cable shall be installed in conduit within plenum areas. 
4. Manufacturers: 

a. Belden 
b. Liberty 
c. Or pre-approved equal 

2.4 DIGITAL VIDEO CABLING 

A. All digital video cabling shall be pre-assembled and tested in a factory and not field terminated. The 
contractor shall field verify the cable distance and provide the proper cable type and length. 
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B. High Definition Multi-Media Interface (HDMI) "High Speed" Cable: 

1. For any cable run that exceeds the manufacturer-recommended distances or fails to transmit 
video or audio due to cable length, the Contractor shall provide and install am 
HDCP-compliant signal equalizer at the far end (sink). 

2. For cable runs less than or equal to 25 feet: 

a. Four (4) 28AWG solid bonded twisted pairs for clock and data, and seven (7) 28AWG 
solid conductors for control. 

b. Two Layer Shield: 

1) Inner shield: non-bonded aluminum foil tape. 
2) Outer shield: 85% tinned copper braid shield. 

c. Nominal attenuation of clock and data pairs (per 100 feet): 

1) at 100-MHz: 9.6 dB 
2) at 400-MHz: 19.3 dB 
3) at 825-MHz: 28.9 dB 
4) at 1200-MHz: 36.1 dB 

d. Nominal capacitance between shielded pairs: 15.3 pF/ft nominal. 
e. Nominal capacitance between control pairs: 16.5 pF/ft nominal. 
f. Nominal return loss of shielded pairs: 15 dB, 1-1200 MHZ. 
g. Nominal shield DC resistance of individual shield: 24.4 ohms/1000 ft. 
h. Nominal shield DC resistance of overall shield: 3.7 ohms/1000 ft. 
i. The cable shall be HDMI 1.3a Category 1 certified to 25 feet, and HDMI 1.3a Category 2 

certified to 15 feet. 
j. Supports a maximum digital data rate of 10.2 Gbit/s. 
k. Supports up to eight (8) channels of HD audio. 
l. HDCP compliant. 
m. Manufacturers: 

1) Belden  
2) Or pre-approved equal 

3. For cable runs greater than 25 feet: 

a. Four (4) 24AWG solid bonded twisted pairs for clock and data, and seven (7) 24AWG 
solid conductors for control. 

b. Two Layer Shield: 

1) Inner shield: non-bonded aluminum foil tape. 
2) Outer shield: 82% tinned copper braid shield. 

c. Nominal attenuation of clock and data pairs (per 100 feet): 

1) at 100-MHz: 6.0 dB 
2) at 400-MHz: 13.5 dB 
3) at 825-MHz: 19.8 dB 
4) at 1200-MHz: 24.1 dB 

d. Nominal capacitance between shielded pairs: 15.3 pF/ft nominal. 
e. Nominal capacitance between control pairs: 16.5 pF/ft nominal. 
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f. Nominal return loss of shielded pairs: 15 dB, 1-1200 MHZ. 
g. Nominal shield DC resistance of individual shield: 15.0 ohms/1000 ft. 
h. Nominal shield DC resistance of overall shield: 1.75 ohms/1000 ft. 
i. The cable shall be HDMI 1.3a Category 1 certified to 45 feet, and HDMI 1.3a Category 2 

certified to 25 feet. 
j. Supports a maximum digital data rate of 10.2 Gbit/s. 
k. Supports up to eight (8) channels of HD audio. 
l. HDCP compliant. 
m. Manufacturers: 

1) Belden  
2) Or pre-approved equal 

C. Display Port Cable: 

1. For any cable run that exceeds the manufacturer-recommended distances, the Contractor 
shall provide and install an HDCP and DPCP compliant signal equalizer at the far end (sink). 

2. Supports a maximum digital data rate of 8.64 Gbit/s. 
3. Supports HDCP and DPCP. 
4. Manufacturers: 

a. Blue Jeans Cable 
b. Or pre-approved equal 

2.5 CONTROL CABLING 

A. Control: 

1. For Bidding Purposes: Two-pair, twisted, shielded, one (1) #18 AWG pair and one (1) #22 
AWG pair. Provide with plenum-rated jacket where used in a plenum space without conduit. 

2. Size conductors as required for distance and voltage drop. 
3. Coordinate exact requirements with selected manufacturer and system prior to submitting bid. 

B. Other Control Circuits: 

1. #20 AWG, stranded, shielded cable, number of conductors as required for the applications. 
Provide with plenum-rated jacket where used in a plenum space without conduit. Provide PVC 
jacket where installed in conduit or non-plenum areas. 

2. Coordinate exact requirements with selected manufacturers prior to submitting bid. 

2.6 HORIZONTAL COPPER DATA AND FIBER CABLING AND CONNECTORS 

A. Refer to Section 27 1500 - Horizontal Cabling Requirements, for telecommunications cabling and 
connector requirements including fiber optics being utilized for A/V systems. 

B. Refer to Section 27 1710 - Testing, for telecommunications cabling testing requirements including 
fiber optics being utilized for A/V systems. 

C. All category-rated copper data cabling and fiber optic cabling shall be installed, terminated, tested 
and certified by the Division 27 Telecommunications contractor certified by the selected 
manufacturers for the copper and fiber optic cabling plant. The Contractor shall submit all cabling 
and certifications to the Architect/Engineer for approval in the shop drawings. 
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D. The A/V contractor shall coordinate purchase, installation, testing and certification with the 
telecommunications contractor for all required category-rated copper data cabling and fiber optic 
cabling required for A/V system operation prior to bid. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces are ready to receive work. 

B. Verify field dimensions and coordinate physical size of all equipment with the architectural 
requirements of the spaces into which they are to be installed. Allow space for adequate ventilation 
and circulation of air. 

C. Verify that required utilities are available, in proper location, and ready for use. 

D. Beginning of installation means installer accepts existing conditions. 

3.2 PRE-INSTALLATION 

A. A pre-installation meeting shall be held after the project has been awarded but before any submittals 
or work has been conducted. The purpose of this meeting is to review the drawings and 
specifications to assist with the construction and installation process that will occur during 
construction. The meeting will include the Engineer, Architect, Owner's Representative, and all 
relevant installing contractors for this system. The meeting will be chaired by the project manager for 
the AV contract and will include the following topics: 

B. The Contractor shall be responsible for submitting all requested submittals and holding the 
pre-installation meeting prior to any purchasing, installation, programming, and construction 
coordination. Any delays or changes to the project as a result of meeting this requirement will be at 
the Contractor's expense. 

3.3 INSTALLATION 

A. Comply with the manufacturer's instructions and recommendations for installation of all products. 

B. Provide all system wiring between all components as directed by the manufacturer or required for 
proper system operation. 

C. Mount all touch screen and keypad devices where shown on plans in accordance with Americans 
with Disabilities Act (ADA) requirements for both side reach and front reach. 

D. Cabling Requirements: 

1. Non-plenum rated cabling may be used instead of plenum when installed with-in conduit in 
plenum rated areas. 

2. All cabling shall be routed according to function. Cabling shall be grouped and bundled by 
groups, such as: microphone and line level audio, control, video and speaker. In no case shall 
cabling from different functional groups be intermixed. No cabling shall be routed parallel to 
120 VAC or higher power circuits unless separated by a minimum of 6" and the 120 VAC or 
higher power is installed in conduit. 

3. When cabling is installed in conduit, a separate conduit shall be provided for each cabling 
functional type. 
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4. Cable bundles shall be loosely bundled to allow the visual following of individual cables within 
the bundle and to permit the easy removal and addition of cables as necessary. 

5. Horizontal cabling installed as open cable or in cable tray shall be bundled at not less than 10' 
intervals with hook-and-loop tie wraps. The use of plastic cable zip ties is strictly prohibited in 
any situation. 

6. Cabling shall not be spliced under any circumstances. 
7. Each cable shall be appropriately identified (as defined on the record documents) at each 

end's termination point using pressure sensitive label strips. 
8. Audio Cabling: 

a. All amplified audio cabling shall not be in the same enclosed pathway as any other type 
of cabling as required by the NEC. Refer to the NEC for definitions and additional 
requirements. 

b. The polarity of all cabling shall remain consistent throughout the project, on all 
equipment. Red conductors shall be used for the positive "+" side, and black used for 
the negative "-" side. 

c. Cable shield length shall be equal to the cable's conductor length. 
d. All shielded cables drain wire SHALL be grounded and continuous throughout the entire 

length of the system, including splices where speakers are installed. 
e. Balanced audio connections shall be used whenever the mating equipment allows. 
f. Do not run unbalanced cables longer than 3m. For interconnecting of unbalanced 

equipment in lengths longer than 3m, the Contractor shall provide a line driver located at 
the source. 

9. Twisted Pair Cabling for All Applications: 

a. The Contractor shall ensure that the twists in each cable pair are preserved to within 0.5 
inch of the termination. The cable jacket shall be removed only to the extent required to 
make the termination. 

b. The Contractor shall ensure that the cable shields are continuous throughout, 
terminated, and grounded according to the manufacturer's recommendations. 

E. Grounding Requirements: 

1. Provide a minimum of #6 AWG conductor from the nearest electrical service ground bus or 
nearest telecommunications room ground bus bar to the A/V equipment racks and cabinets 
regardless of location. Size cable as required by the NEC. 

2. Cables containing shields shall not have the shields grounded at conduits, boxes, racks, etc. 
Ground the shield only at the equipment end. 

3. Audio cable shields for line-level signals shall be connected to the metal equipment chassis at 
both ends of the cable. 

4. Audio cables connected to transformers shall have the cable shield connected to the 
transformer shield and transformer case ground. 

5. The Contractor shall not connect cable shields together from differing cables. 
6. XLR cable shields shall be connected to chassis ground. 
7. Signal-grounded balanced shields are not acceptable and shall not be installed. All balanced 

shields shall be chassis grounded. 

F. Rack and Cabinet Requirements: 

1. Ground equipment racks/cabinets as noted within this specification section and Section 27 
0526 - Communications Grounding. 

2. Provide one (1) RU of space between adjacent pieces of equipment with top and/or bottom 
vents, above the topmost piece of equipment, and below the bottommost piece of equipment. 
Provide a vented cover panel covering each rack space. 
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3. Terminate all speaker cabling on individual barrier strips for positive "+", negative "-", and 
shield. The shield barrier strip shall be grounded. 

4. Provide a power conditioning surge arrestor in the rack for distribution of AC power from the 
wall receptacles indicated on the plans. The quantity of plugs shall be adequate so that no 
equipment in the rack shall require plugging into an AC source outside the rack. 

5. Power sequencing shall be provided in the racks where shown on the drawings. All amplifiers 
located in the racks shall be sequenced "last on – first off". Power sequencers shall provide 
power conditioning and surge protection. 

G. Video System Installation Requirements: 

1. The Contractor shall confirm calculations for the optimal distance from the screen to the 
projector lens based on actual field conditions and submit to the Architect/Engineer for review 
and approval. 

2. If the projector and screen are in a fixed position, the Contractor shall provide the appropriate 
lens for the throw distance. 

3. Video display image shall fill screen area with native aspect ratio 

H. Audio System Installation Requirements: 

1. The Contractor shall perform calculations for the optimal speaker tap settings to reach the 
desired SPL level and coverage without overloading the amplifier(s). 

a. At a minimum, the following calculations shall be used: 

1) Add together all speaker taps that will be on a single channel of the amplifier. 
Multiply that total by 1.2, which will allow for a 20% future expansion. Multiply 
that number by 1.25 to ensure the amplifier never exceeds 75% of its total 
output. Utilize the final number to determine the minimum amplifier power 
requirements. 

2) For direct coupled systems (low impedance), allow a minimum of 10 dB 
headroom before any distortion occurs at the amplifier input indicator when 
beginning gain stage tests are set up. Increase headroom as appropriate for high 
impact and clarity needs, typically exceeding 12 to 15 dB during continuous 
operation. 

2. Connections of balanced to unbalanced equipment shall only be done through an active 
converter at the unbalanced side. 

3. Connections of unbalanced to balanced equipment shall only be done through an active 
converter at the unbalanced side. 

4. Connections from stereo balanced or unbalanced equipment to mono equipment of the same 
signal type shall only be done through a passive combiner. 

5. Connections from mono balanced or unbalanced equipment to stereo equipment of the same 
signal type shall only be done through a passive divider. 

6. The Contractor shall provide an isolation transformer for any balanced or unbalanced audio 
line that exhibits a hum, noise from EMI or RFI, power line noise, or ground loops. 

7. The Contractor shall provide an active audio line driver for all balanced and unbalanced 
signals that exceed the distance limitations of the cabling. 

I. Control System Installation Requirements: 

1. The Contractor shall perform calculations for the required wire AWG size based on distance 
for system power for touch panels, keypads and other devices being powered. A minimum of 
a 15% overhead is required. 
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3.4 VIDEO SYSTEM TESTING AND CALIBRATION 

A. All video equipment shall receive proper testing and configuration. 

B. Color Space Optimization: 

1. The Contractor shall set the color space of each source and display device to a uniform color 
space to optimize the switching speed and compatibility of a digital video system. Each device 
shall be set to an RGB or YCbCr color space depending on the systems primary function and 
compatibility of the devices. 

2. If the primary function of the space is video and other digital media, the color space of each 
device shall be set to a YCbCr color space. If the primary function of the space is 
computer-based graphics and presentations, the color space of each device shall be set to an 
RGB color space. 

3. Chroma subsampling shall be set to a consistent 4:4:4 or 4:2:2 across all devices. Set to 4:4:4 
when all equipment is capable. 

4. If all devices are not capable of displaying a certain color space, all devices shall be set to a 
common shared color space. 

C. Extended Display Identification Data (EDID) Management: 

1. The Contractor shall set the EDID management tables in capable equipment so all sources 
output the highest common EDID table of the displays (sinks). 

2. For systems with capable matrix switches, the matrix shall dynamically adjust its EDID tables 
so any source will output the highest common EDID table of the displays (sinks) being 
outputted to. 

3. If any source or Owner-furnished equipment (OFE) is not outputting properly, the Contractor 
shall provide and install an EDID Emulator and set it to the highest common EDID table of the 
displays (sinks) being outputted to. 

D. Projectors, monitors and receivers shall be tested and adjusted for proper signal sync, convergence, 
brightness, contrast, and color level. The Contractor shall adjust all other parameters necessary to 
achieve a proper video image. 

E. All video source selections shall be tested and verified. 

F. All projectors and displays shall have a minimum burn-in time of 96 hours prior to any adjustments 
are made and the completion of the project 

G. All projectors and displays shall have their hue/tint and color/saturation calibrated with a video signal 
test generator and blue lens filter after a minimum warmup time of 20 minutes. Provide all calibrated 
settings results for each projector and display in the final documentation. 

H. All projectors and displays shall have their brightness, contrast and sharpness calibrated with a 
video signal test generator after a minimum warmup time of 20 minutes. Provide all calibrated 
settings results for each projector and display in the final documentation. 

I. All dynamic contrast functions shall be turned off. 

J. Full video calibration for all projectors and displays shall be provided with the following minimum 
requirements: 
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1. The Contractor shall utilize non-contact professional video calibration tools such as Sencore 
OTC1000-CM ColorPro Optical Tri-stimulus Colorimeter or Klein K-10 Tri-stimulus CIE 
Colorimeter, Sencore or Extron Video Generator and the latest version of ColorPro by CalMan 
software or pre-approved equal. 

2. The projector or display shall have a minimum burn-in time of 96 hours prior to calibration. 
3. The projector or display shall have a minimum warmup time of 20 minutes before calibration 

begins. All efforts shall be taken to allow the display to warm up for a minimum of 60 minutes 
to allow the luminance to fully stabilize. 

4. The space shall be as dark as possible. The colorimeter's ambient light sensor filter shall be 
recalibrated every 30 minutes when outside ambient light is present to account for the 
changes in daylight levels. 

5. All inputs utilized on the projector or display shall be calibrated using the appropriate video 
signal, aspect ratio and resolution. Submit results for each input as a separate report. 

6. The projector or display shall be calibrated to the Rec. 709 HDTV color standard. White 
balance shall be calibrated as close as possible to the D65 point for both high IRE and low 
IRE levels. 

7. The projector or display shall have its 3D Color Management calibrated. 
8. The projector or display shall have its brightness and contrast adjusted both before and after 

the gamma is calibrated. 
9. Gamma shall be calibrated to an average of 2.2. Gamma shall be verified after the calibration 

is completed and readjusted as necessary. 
10. The projector or display shall have its hue/tint and color/saturation calibrated with a blue lens 

filter. 
11. For calibrating 3D projectors and displays, the matching 3D glasses shall be secured to the 

front of the Colorimeter "looking" through the glasses for the 3D mode calibration only. 
12. Record the full on/full off contrast ratio both before and after calibration. Provide these results 

in the final documentation. 
13. The Contractor shall submit the final calibration results to the Architect/Engineer for approval 

and include the approved results in final documentation submitted to the Owner. 
14. Calibration by eye is not acceptable. 
15. Any setting that cannot be calibrated because the projector or display lacks the functions shall 

be noted in the final documentation. 
16. For video wall applications, or where multiple projectors or displays that will share content are 

being used within a single space, all displays after calibration shall be adjusted to match the 
lowest performing projector or display so all projectors or displays are uniform. If a projector or 
display differs greatly from the other displays, that projector or display shall be replaced at no 
cost to the Owner and recalibrated. 

3.5 AUDIO SYSTEM TESTING AND CALIBRATION: 

A. This Contractor shall field adjust any surface-mounted or flown loudspeaker orientation to achieve 
the necessary coverage pattern to the intended listening plane. Loudspeakers always face listeners 
and minimize coverage on walls. The contractor shall be familiar with the named and specified 
nominal coverage angle of all speakers above its crossover point or for speech range, (500-4,000 
Hz). 

B. All speakers shall be tested for polarity prior to high work and a table of test results shall be included 
for A/E inspection. All loudspeakers shall be connected with uniform polarity, where a positive 
pressure pulse at the input corresponds to a positive driver excursion, and all drivers are uniform 
always moving in the same direction. Main speakers shall not be lifted or hoisted into high access 
areas without polarity testing. 
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C. The Contractor shall make incremental adjustments on the equipment output and input tolerances to 
achieve matching signal levels while preserving +10 dB minimum headroom and also unity gain. 
Insert all broadband or high pass filters first for system protection after review of manufacturers 
specifications for power and bandpass. 

D. The Contractor shall utilize a Real Time Audio (RTA) spectrum analyzer with AES2 Broadband pink 
noise at a minimum of 1/3 octave, capable of providing detailed plots and reports. 

1. The Contractor shall have and own a calibrated Type 1 or Type 1.5 microphone for all 
measurements, that is recently calibrated within the last year. 

2. Calibration by ear, tablets and portable phones with integrated microphones are never 
acceptable. All software analysis tools require a calibrated interface and calibrated 
microphone. No Android devices are used for metering or calibration. IOS devices with 
calibrated software and interfaces may be used. 

E. Provide high quality media with full bandpass program material for critical listening. MP3 or 
streaming audio is not acceptable. Testing shall illustrate WAV file quality playback for impact and 
clarity. 

F. The Contractor shall provide graphic plots of the reference ambient noise for each space at the time 
of the calibration and submit with the calibration results. Test signal shall be 10dB minimum above 
ambient noise levels during testing. 

G. The Contractor shall use a listener sitting height of four (4) feet ± 1" for rooms where the primary 
function will be sitting. The Contractor shall use a listener standing height of five feet three inches 
(5.25') ± 1" for rooms where the primary function will be standing 

3.6 DSP-BASED AUDIO PROCESSOR PROGRAMMING 

A. Full system programming shall be provided for the system. Programming shall be performed by a 
factory trained and certified programmer or an employee of the equipment manufacturer. 

B. DSP pathfile with initial settings shall be provided by the Contractor for review by the 
Architect/Engineer before installation. 

C. The IP-based audio (IEEE AVB, Dante, etc.) and components shall be on a dedicated Virtual LAN 
(VLAN) for the A/V systems. These components shall be on a dedicated subnetwork of the VLAN. 
The Contractor shall coordinate these requirements with the Owner prior to installation. 

D. A parametric EQ shall be provided after each crossover point or as approved in the DSP pathfile 
during shop submittal review. These equalizers should not be made available to the user to adjust. 

E. Levelers, compressor/limiters, duckers, gates and delays shall be preset during testing and 
commissioning and are not available for user adjustment following commissioning. 

1. Adjust delays for time of flight plus 8 to 10 ms, typical. 

F. Provide each microphone input with high-pass filter, 5-band parametric EQ, auto-leveler and volume 
module. Provide line level inputs with high-pass filter, 3-band parametric EQ, compressor/limiter, 
and volume module. 

G. Acoustic Echo Cancelation (AEC) shall be provided for each conference microphone input. 
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H. A broadband pink noise generator shall be provided with a selectable on/off control button within the 
DSP pathfile. The noise shall be routable through all processing EQs and speaker outputs during 
testing. 

I. Provide volume meters with labeling for each input and each output. 

J. The Contractor shall utilize the latest version of the programming software. 

K. The Contractor shall ensure that all components are updated to the latest firmware at the completion 
of the project. 

3.7 DSP-BASED AUDIO PROCESSOR CONTROL SOFTWARE PROGRAMMING 

A. Full system software programming shall be provided for the system. Programming shall be 
performed by a factory-trained and certified programmer or an employee of the equipment 
manufacturer. 

B. The Contractor shall schedule a series of meetings with the Owner and Architect/Engineer to define 
and determine the exact page layout requirements prior to the final configuration of the audio 
system. An Owner sign-off of the final layouts shall be required. 

C. The Contractor shall use the latest version of the software. 

D. At a minimum, there shall be password-protected pages for zone combining, input/output volume 
control with meters, speaker output volume control with meters, signal routing, signal processing 
(EQ's, feedback suppression, etc.), and supervision/maintenance for all spaces and combined 
zones. 

3.8 MULTIMEDIA CONTROL SYSTEM INTEGRATION AND PROGRAMMING 

A. Programming and Integration for Control Systems: 

1. Full system programming shall be provided for the system. Programming shall be performed 
by a factory trained and certified programmer or an employee of the equipment manufacturer. 

2. The Contractor shall schedule a series of meetings with the Owner and Architect/Engineer to 
define and determine the exact integration requirements of the control system prior to the 
installation of the control system and components. An Owner sign-off of the final configuration 
shall be required. 

3. This section only defines the minimum requirements. The programmer shall provide complete 
programming for a fully functional system. 

4. The Contractor shall utilize the latest version of the programming software. 
5. The Contractor shall ensure that all components are updated to the latest firmware at the 

completion of the project. 
6. The IP-based control system and controlled components shall be on a dedicated Virtual LAN 

(VLAN) for the A/V systems. These components shall be on a dedicated subnetwork of the 
VLAN. The Contractor shall coordinate these requirements with the Owner prior to installation. 

7. Integration and programming of the following pieces of equipment shall be provided, with the 
following minimum features and functions: 

a. All equipment shall include on/off control, except for equipment that must remain active 
for system functionality. 

b. Integration of HDCP (High-bandwidth Digital Content Protection) and DPCP (Display 
Port Content Protection) protected content and sources: 
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1) No protected sources or content shall be allowed to be selected to route through 
non-protected devices and displays. A warning shall be displayed stating this 
information to the user. 

c. Matrix Switcher Integration: 

1) The Contractor shall provide bi-directional RS-232 or Ethernet control system 
connections and programming with the following minimum functions: 

a) On/off control of the matrix switcher. 
b) Allow for independent video routing of individual video inputs to any audio 

number of audio outputs. 
c) Allow for audio follow video switcher mode. 
d) Allow for independent audio routing of individual audio inputs to any audio 

number of audio outputs. 
e) Provide source detection of video inputs. 
f) HDCP (High-bandwidth Digital Content Protection) and DPCP (Display 

Port Content Protection) Protection: 
g) For HDCP/DPCP - compliant sources; switcher shall only allow for routing 

of signals to HDCP compliant devices. 
h) For HDCP/DPCP - complaint switchers; room combining/uncombining 

features shall allow for complete audio and /or video devices to be 
connected to the system using a simplified interface. 

d. DSP Audio Processor Integration: 

1) The Contractor shall provide bi-directional RS-232 or Ethernet control system 
connections and programming with the following minimum functions: 

a) On/off control of all microphones. 
b) Volume and mute control of all microphones and input sources. 
c) Volume and mute control of all outputs. 
d) Independent volume and mute control of all assisted listening outputs. 
e) On/off and reset control of feedback eliminators and suppressors. 
f) Advanced routing of audio signals. 
g) Audio conferencing dialer keypad with speed dials. 
h) Audio conferencing CallerID display on touchpanel and/or workstation. 
i) Acoustic Echo Cancelation (AEC) control. 

e. Audio Conference Integration: 

1) Refer to DSP Audio Processor Integration for requirements. 

f. Projector Integration: 

1) The projectors shall be integrated into the A/V control system via bi-directional 
RS-232 or Ethernet control. Provide with the following minimum functions: 

a) On/off control. 
b) Lamp status feedback. 
c) Filter status feedback. 
d) Source switching control. 
e) Audio volume control with mute. 
f) Video mute. 
g) Auto image. 
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g. Display Integration: 

1) The displays shall be integrated into the A/V control system via bi-directional 
RS-232 or Ethernet control. Provide with the following minimum functions: 

a) On/off control. 
b) Display status feedback. 
c) Source switching control. 
d) Audio volume control with mute. 
e) Video mute. 
f) Tuner channel control with direct channel access. 
g) Station presets with station icons. 

h. Motorized Projection Screen Integration: 

1) Screens shall be integrated into the A/V control system via contact closures, 
bi-directional RS-232 or Ethernet control. 

a) Up/down and stop control shall be provided. 
 

i. Pan/Tilt/Zoom (PTZ) Camera Integration: 

1) The Contractor shall provide bi-directional RS-232 or Ethernet control system 
connections and programming with the following minimum functions: 

a) Provide full pan, tilt and zoom control. 
b) Provide presets for fixed camera positions, contractor shall coordinate with 

the Owner for desired preset positions. 

j. Divisible Room Integration and Programming: 

1) The following represents the minimum integration and programming 
requirements for divisible rooms. 

a) The touch panel shall show a grid or map of the rooms and spaces that are 
combinable. 

b) The user shall be able to highlight a group of rooms or spaces in any 
combination and hit combine. 

c) Once combined, all functions shall operate as a single space including, but 
not limited to, master audio volume control and lighting. 

d) All input sources shall be selectable to be output to any combination of 
displays. 

e) Once rooms are combined all speaker volume levels shall normalize and 
all volume controls shall adjust the system as a whole. 

f) Once rooms are combined all lighting levels shall normalize and all lighting 
controls shall adjust the system as a whole. 

k. Lighting Integration: 

1) Lighting shall be integrated into the A/V control system via bi-directional RS-232 
or Ethernet control. The A/V contractor shall coordinate with the lighting control 
contractor for full system integration. 

2) Basic scene presets shall be provided for different presentation modes. 
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a) The A/V contractor shall schedule a meeting to coordinate with the Owner 
and lighting control contractor for desired scene presets. 

3) A master dimmer shall be provided. 
4) This defines only the basic integration requirements. 
5) Refer to the Electrical Lighting Integration Section 26 0933 for additional 

information. 

l. Partition Sensor Integration: 

1) Sensors shall be integrated into the A/V control system via 0-10V analog signal, 
digital logic level, or proprietary control signal, with the following minimum 
functions: 

a) When the partition is open, the rooms shall automatically combine. When 
the partition is closed, the rooms shall automatically separate. An override 
on the touch panel shall be made available. 

b) If more than one sensor is on a single partition, all sensors shall read the 
same status before their intended function is performed. 

B. Programming and Configuration for Touch Panels: 

1. This section only defines the minimum requirements. The programmer shall provide complete 
touch panel layouts and programming for a fully functional system. 

2. The Contractor shall schedule a series of meetings with the Owner and Architect/Engineer to 
define and determine the exact touch panel layout requirements prior to the purchase and 
installation of the touch panels. An Owner sign-off of the final layouts shall be required. 

a. Some tabs, pages, buttons and functions may be required to have a password at the 
Owner's discretion. This shall be coordinated during the meetings. 

3. Contractor logos are not allowed on the touch panels. The Contractor shall coordinate with the 
Owner on desired logos to be displayed. 

4. All programming for interface and control of all devices shown on the drawings shall be 
provided. Programming shall be provided for the following minimum functionality: 

a. The main screen shall include graphical buttons for the primary room functions. 

1) Upon selection of the graphical button, all the required functions shall be 
displayed on the screen. All required equipment shall turn on. 

b. Master System On/Off Control: 

1) When the master system off button is selected, all capable components within 
the system shall be turned off or placed on standby, except for equipment that is 
required to remain on for the system to function like the control system 
processor. 

c. The main screen shall include graphical buttons for the selection of individual source 
selections. 

1) Upon selection of the graphical button for a source selection, all functional 
controls for the pieces of equipment, as well as all status indicators, shall be 
provided in graphical format on the screen. 
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2) Rooms with multiple independent outputs and displays shall have a source 
routing matrix to allow any input to be routed to any output. 

d. The main screen shall include a button for advanced equipment status and monitoring. 

1) Upon selection of the graphical button, the page shall display the on/off status of 
all monitored equipment, projector lamp hours, projector filter status, and all 
other features listed within this section that require monitoring 

e. The main screen shall include a button for microphone volume control and muting. 

1) Upon selection of the graphical button, it shall display the individual volume level 
of each wired and wireless microphone, with a mute for each. 

2) Rooms with multiple independent audio outputs and zones shall have a source 
routing matrix to allow any input to be routed to any output or zone. 

f. At all times, on all screens, a button shall be provided to return to the main screen, 
except for modal pop-ups. 

g. A master volume control and mute shall be provided at all times on all screens, except 
for modal pop-ups. 

h. A master video mute shall be provided at all times on all screens, except for modal 
pop-ups and audio-only functions. 

i. A modal countdown timer shall be displayed showing the warmup and cooldown time of 
the projector. All functions shall be locked out while the projector is in cooldown mode. 

j. All unused hard buttons shall not be labeled. A blank touch panel bezel shall be 
provided if no hard buttons are used. 

5. Room scheduling touch panels shall provide the following minimum functions: 

a. The touch panel shall display the room name, room number, date, and time at all times 
in a clearly visible font. 

b. Display Microsoft Outlook calendar day view with the ability to look up other available 
rooms and book a room directly from the touch panel. 

c. The border of the touch panel and/or touch panel buttons shall be green when the room 
is available and red when the room is in use. 

d. A door chime icon shall be provided to sound a tone through the room's interior touch 
panel. 

1) The interior touch panel shall have an Enter or Do Not Enter button that displays 
the answer on the exterior to the room touch panel or scheduling panel. 

e. The interior touch panel shall have a Do Not Disturb (DND) button that disables or 
replaces the exterior scheduling touch panel's chime button. 

f. All unused hard buttons shall not be labeled. A blank touch panel bezel shall be 
provided if no hard buttons are used. 

C. Touch Panel Layout Principles, Considerations and Guidelines: 

1. Icons and Buttons: 

a. Icons shall not be used solely as a button but can be embedded in a button. 
b. Icons shall appear to be flat and unpressable. 
c. Status bars or text windows for time, date, room number, and similar information shall 

appear to be slightly depressed into the screen and appear to be unpressable. 
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d. Buttons shall appear to be pressable by appearing to come off the screen with beveled 
edges, lighting gradients, and shadows. When pressed, the button shall appear to be 
depressed into the screen. 

1) Buttons that are momentary shall change color when pressed, appear to 
depress, then pop back up and revert to the original button color and state. 

2) Buttons that are not momentary shall change color when pressed, appear to 
depress, remain depressed, then pop back up, and revert to the original button 
color and state when pressed again. 

e. Buttons and icons shall appear to be lit from the top left corner of the screen. 
f. Buttons shall be grouped together according to general function. 
g. Button size shall be based on the ratio of Phi (1:1.618) and be sized appropriately 

based on the screen area and dpi (pixel pitch). 
h. Maintain a minimum of 5 to 10 pixels between buttons on small to medium touch panels, 

and a minimum of 10 to 15 pixels between buttons on medium to large touch panels. 
i. Telephone dialer keypads shall be based on the ITU-T E.161/ANSI TI-703 standard 

telephone layout and include the a-z letters below each appropriate number. 
j. TV and radio tuner keypads shall be based on the ITU-T E.161/ANSI TI-703 standard 

telephone layout, except for the asterisk (*) being replaced by a dot (.) and the pound 
(#) being replaced with Enter. 

k. IP-address keypads shall be based on the standard computer keyboard 10-key numeric 
keypad typically found on the right side of the keyboard. 

l. Buttons such as Power, Play, Stop, Record, Rewind, Previous, Forward, Eject, Return, 
Next, Up, Down, Left, Right, Plus, Minus, etc. shall use standard industry symbols. 
Record shall always be a solid red circle. 

2. Text and Fonts: 

a. The Contractor shall use a standard sans-serif bold Arial or Calibri font style unless the 
Owner dictates otherwise. 

b. Words shall have the first letter capitalized and the rest of the word lower case. No 
words shall be all capitals or all lower case. Follow standard grammatically correct 
sentence structure where the first word is capitalized and the rest of the sentence is 
lower case, followed by the appropriate punctuation mark with accurate syntax and 
correct verbs. 

c. All font size in a single group or cluster shall maintain the same font size. Headers to a 
group or cluster shall have a slightly enlarged font size. and footers shall have a slightly 
smaller font size in comparison to the group font size to maintain a visual hierarchy. 

3. Color Considerations: 

a. Colors shall be selected so that, when converted to monochrome, all text, buttons, 
icons, groups, clusters, borders, etc. are clearly visible to accommodate all color blind or 
color-impaired individuals and ADA requirements. 

b. Background colors shall be cool low saturation colors such as grey, blue, or green and 
their analogous colors, and be a gradient from top down or top left to bottom right. 

c. Base colors shall be analogous to the background color but be of a higher saturation to 
stand out more clearly. 

d. Button colors shall be analogous to the background color, stand out clearly from the 
base colors, and be of a higher saturation cool color, gray, or a low saturation black. 

e. Icon, symbols, and text color shall be a neutral white or black, or a low saturation grey, 
and shall clearly stand out from the background or button it is placed on. 

f. Buttons for modal acknowledgement, exit or return, or other modal action shall be a 
warm color such as red or yellow and their analogous colors. 
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g. Buttons, icons, symbols or text for emergency or urgent notifications shall be bright red. 

4. Pages and Background: 

a. Groups and clusters shall have clearly defined borders, with spacing between adjacent 
groups. 

b. Modal pop-up windows or pages shall be required when a command requires user input 
before it is executed or when a button has multiple nested elements to control, such as 
microphone volumes, zone control, lighting and environment control, advanced system 
controls, etc. 

1) The modal pop-up pages shall dim and grey out the background and buttons, 
overlay the main page, and have a clear back or exit button to bring the user 
back into the active page the user was on before the modal pop-up. 

2) A model pop-up timer page shall appear when a projector is being turned on or 
off for the appropriate warmup or cooldown time. No additional commands shall 
be allowed during this time. 

3) Model pop-ups shall not replace or completely overlay the background. 

c. Images or pictures shall never be used as backgrounds to any page other than a master 
start page, if appropriate. 

5. Medium to Large Format Touch Panel Layout Guideline Template: 

a. IMAGEClient Logo - Static Window 
b. A/V Source Selection - Static Window 
c. Display Power, Screen Controls, Light Controls, Shade Controls, and other 

Environmental Controls - Static Window 
d. Controls for Selected Source and Status or Home Page - Dynamic Window 
e. Master Volume and Mute, Video Mute, and Microphone Volume - Static Window 
f. Home Button - Static Window 
g. Date, Time, and Room Number - Static Window 
h. Master System Off - Static Window 

6. Small Format Touch Panel Layout Guideline Template: 

a. A/V Source Selection and Source Control and Status After Selection - Dynamic Window 
b. Home Button - Static Window 
c. Date, Time, and Room Number - Static Window 
d. Master System Off - Static Window 

7. Small Format Room Scheduling Touch Layout Guideline Template 

a. Room Schedule and Scheduling Control - Dynamic Window 
b. Chime Button - Static Window 
c. Date, Time, and Room Number - Static Window 

D. Programming and Configuration for Keypads: 

1. This section only defines the minimum requirements. The programmer shall provide complete 
keypad layouts and programming for a fully functional system. 

2. Full system programming and configuration shall be provided for the system. Programming 
and configuration shall be performed by a factory-trained and certified programmer or an 
employee of the equipment manufacturer. 
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3. This section only defines the minimum requirements. The programmer shall provide complete 
programming and configuration for a fully functional system. 

4. The Contractor shall utilize the latest version of the programming and configuration software. 
5. The Contractor shall ensure that all components are updated to the latest firmware at the 

completion of the project. 
6. All programming and configuration for interface and control of all devices shown on the 

drawings shall be provided. Programming and configuration shall be provided for the following 
minimum functionality: 

a. A master system on and off button. 

1) All capable components within the system shall be turned off or placed on 
standby when the system is selected to be off. 

b. A master volume control up/down buttons or knob and a mute 
c. Source select or source toggle button(s). 
d. DVD/VCR control including, but not limited to, play, pause, stop, fast forward, rewind 

and chapter forward and reverse. 
e. Screen up and down control. 
f. TV channel up and down control. 
g. All unused hard buttons shall not be labeled. 

3.9 SYSTEM COMMISSIONING 

A. The Contractor shall notify the Architect/Engineer and Owner prior to conducting final system 
commissioning. 

B. System verification testing is part of the commissioning process. Verification testing shall be 
performed by the Contractor and witnessed and documented by the Commissioning Agent. Refer to 
Section 01 0900 - General Commissioning for system verification tests and commissioning 
requirements. 

C. Contractor shall demonstrate system performance of all equipment and adjust settings as directed 
by the Architect/Engineer and/or Owner. 

1. All system settings, software options and other parameters shall be simulated and tested by 
the Contractor 

3.10 FIELD QUALITY CONTROL 

A. Where these specifications require a product or assembly without the use of a brand or trade name, 
provide a product that meets the requirements of the specifications, as supplied and warranted by 
the system vendor. If the product or assembly is not available from the system vendor, provide 
product or assembly as recommended by the system vendor. 

B. Periodic observations will be performed during construction to verify compliance with the 
requirements of the specifications. These services do not relieve the Contractor of responsibility for 
compliance with the Contract Documents. 

3.11 FIELD SERVICES 

A. The installer shall conduct a planning meeting with the Owner. The purpose of this meeting shall be 
to determine all equipment settings that are considered preferences (where proper system operation 
does not depend on the setting). 



ST. LOUIS COUNTY LIBRARY_LADUE  27 4100 
LIBRARY BRANCH  
St. Louis, MO  PROFESSIONAL AUDIO/VIDEO SYSTEM  
601-03229  

 
IMEG Corp 27 4100 38 of 39 05/02/2022 

B. The installer shall include labor for all planning and all programming activities required to implement 
the Owner's preferences for equipment settings. 

C. It shall be the responsibility of the Contractor/installer to provide a complete, functional system as 
described by the design documents. These responsibilities include: 

1. Complete hardware setup, installation and wiring and software configuration. 
2. Complete programming of software in accordance with the Owner's desires determined by the 

planning meeting. 
3. Complete system diagnostic verification. 
4. Complete system commissioning. 

3.12 SYSTEM ACCEPTANCE 

A. The Contractor shall submit for review a formal acceptance and system checkout procedure. The 
system checkout procedures shall include all system components and software. The Contractor 
shall perform the tests and settings and document all results. 

3.13 SYSTEM DOCUMENTATION 

A. Complete documentation shall be provided for the system. The documentation shall describe: 

1. All operational parameters of the system. 
2. Complete documentation of programming and features. 
3. Complete operating instructions for all hardware and software. 

B. The following sections shall be provided in the system documentation: 

1. User Manual: A step-by-step guide and instructions detailing all system user functions. 
2. Technical Manual: A comprehensive document providing all system operations, 

troubleshooting flowcharts, functional system layout, wiring diagrams, block diagrams and 
schematic diagrams. 

3. Maintenance Manual: A comprehensive document on all aspects of physical maintenance of 
the systems, including cleaning of the displays, bulb changes, filter cleaning, filter changing 
and UPS maintenance. 

3.14 SYSTEM TRAINING 

A. All labor and materials required for on-site system training shall be provided. Training shall be 
conducted at the project site using the project equipment. 

1. Provide two week's advanced notice of training to the Owner and Architect/Engineer. 
2. The Architect/Engineer shall be presented with the option to attend the training. 
3. Provide a training outline agenda describing the subject matter and the recommended 

audience for each topic. 

B. At a minimum, the following training shall be conducted: 

1. User Manual: A course detailing the system functions and operations that a daily user will 
encounter. 

2. Technical User: Provide configuration training on all aspects of the system(s), including 
equipment and software. 

3. Maintenance User: Provide training on all aspects of physical maintenance of the systems, 
including cleaning of the displays, bulb changes, filter cleaning and filter changing. 
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C. Minimum on-site training times shall be: 

1. User Manual: One (1) day. 
2. Technical user: One (1) day. 
3. Maintenance user: Four (4) hours. 

END OF SECTION 
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SECTION 28 0537 - DISTRIBUTED ANTENNA SYSTEM (DAS) FOR PUBLIC SAFETY NETWORKS 

PART 1 -  GENERAL 

1.1 SECTION INCLUDES 

A. Cabling and components. 

1.2 RELATED WORK 

A. Section 27 1300 - Backbone Cabling Requirements 

1.3 QUALITY ASSURANCE 

A. Manufacturer: The DAS shall be a single-source manufacturer such that the single manufacturer 
distributes, supports, warranties, and services all major components. The manufacturer shall have a 
minimum of five (5) years documented experience with public safety networks (PSN). 

B. Installer: The installing dealer must be a factory-authorized service and support company 
specializing in the selected manufacturer's product, with demonstrated prior experience with the 
selected manufacturer's system installation and programming. 

C. Servicing Contractor: The manufacturer of the system must have local service representatives within 
60miles of the project site. 

1.4 REFERENCES 

A. EIA Electronics Institute of America Standards 

B. IBC Chapter 5 Fire Service Features, Section 510 Emergency Responder Radio Coverage. 

C. NFPA 70 - National Electrical Code 

D. NFPA 72 - Chapter 24 Emergency Communications Systems (ECS) 

E. NFPA 1221 - Standard for the Installation, Maintenance, and Use of Emergency Services 
Communications Systems 

1.5 SUBMITTALS 

A. Submit data under provisions of Section 28 0500. 

B. Product Data Submittal: Provide manufacturer's technical product specification sheet for the 
following: 

1. Donor and coverage antennas 
2. Cable and connectors 
3. Splitters, combiners and couplers 
4. Bi-directional amplifiers (BDA) 
5. Fiber optic master and remote units 
6. Power supplies 
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C. The Contractor shall submit a conceptual design for the Architect/Engineer to review. The 
conceptual design shall include the system topology, bandwidth usage, and materials list with all 
major devices and cut sheets as listed above. 

D. The Contactor shall submit design drawings to the local Authority Having Jurisdiction (AHJ) for 
approval. The Contractor shall submit approved design drawings to the Architect/Engineer. Design 
drawings shall include: 

1. Project specific system CAD drawings/floor plans of the proposed locations of antennas, 
equipment locations, vertical pathways, and all necessary grounding 

2. RF link budget and propagation modeling plan 
3. Materials list to include product description and model number 

E. Identify all power requirements to include receptacle type, voltage and phase. 

F. Submit proof of certification of the DAS system the Contractor is proposing. 

G. Submit a letter of good standing with the proposed manufacturer. 

H. Submit detailed description of Owner training to be conducted at project end, including suggested 
training duration. 

1.6 DEFINITIONS 

A. AHJ - Authority Having Jurisdiction 

B. ATP - Acceptance Test Plan 

C. AWS - Advanced Wireless Service 

D. BDA - Bi-Direction Amplifier 

E. CDMA - Code Division Multiple Access 

F. CWDM - Coarse Wave Division Multiplexing 

G. DAS - Distributed Antenna System 

H. FCC - Federal Communications Commission 

I. PSN - Public Safety Networks 

1.7 SYSTEM DESCRIPTION 

A. This section describes the technical and performance criteria for the installation of a distributed 
antenna system (DAS) capable of supporting public safety networks (PSN). 

B. Performance Statement: This section and the accompanying design documents are performance 
based, describing the minimum material quality, required features, and operational requirements of 
the system. These documents do not convey every wire that must be installed and every equipment 
and connection that must be made. Based on the equipment constraints described and the 
performance required of the system, as presented in these documents, the Contractor is solely 
responsible for determining all wiring, programming, and miscellaneous equipment required for a 
complete and operational system. 
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1.8 BASE BID 

A. Provided all pathway infrastructure to include conduit, fire-rated mechanical devices, ducting, wrap, 
junction boxes, enclosures, roof penetrations, antenna mast, and weather head as required to 
support a DAS system to meet all code requirements as called out in this specification and 
prescribed by the AHJ. 

B. Provide full radio frequency sweep of completed structure after substantial completion of the building 
and prior to receiving final occupancy approval from the AHJ. Provide full test reports and evaluation 
to Owner/Architect/Engineer and AHJ for further evaluation of a full DAS system installation as 
required by code and prescribed by the AHJ. 

1.9 ALTERNATES 

A. Provide a DAS system as required by code and the prescribing AHJ following the test results as 
called out in this specification. 

1.10 PROJECT RECORD DOCUMENTS 

A. Submit data under provisions of Section 28 0500. 

B. Final As-Built Drawings: Include up-to-date drawings that include any changes made to the system 
during installation. 

C. Submit certificate of completion of installation and service training from the system manufacturer. 

D. Test reports confirming the project requirements have been met. 

E. Test results on all cable runs. 

F. Warranty: Submit written warranty and complete all Owner registration forms. 

G. Complete all operation and maintenance manuals as described below. 

1.11 OPERATION AND MAINTENANCE DATA 

A. Submit data under provisions of Section 28 0500. 

B. Product Certificates: Signed by manufacturer of DAS equipment certifying that products comply with 
requirements. 

C. Installer Certificates: Signed by manufacturer certifying that installers comply with requirements. 

D. Manufacturer Certificates: Signed by manufacturers certifying the Contractor has complied with 
manufacturer requirements. 

E. Field Tests Reports and Observations: Include record of final adjustments certified by Installer. 

F. Maintenance Data: Include the following in maintenance manuals: 

1. Operating instructions 
2. Troubleshooting guide 
3. Wiring terminal identification 
4. Equipment parts list 
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1.12 WARRANTY 

A. Contractor shall provide a one (1) year warranty of the installed system equipment defects in 
material and workmanship. All labor and materials shall be provided at no expense to the Owner 
during normal working hours. Warranty period shall begin on the date of acceptance by 
Owner/Architect/Engineer. 

B. The warranty shall include emergency service and repair on site, with acknowledgment response 
time of four (4) hours from time of notification and on-site response within one (1) working day. The 
warranty shall include next day delivery of replacement parts required to make system operational. 

C. Contractor shall submit an emergency repair plan to the Owner for acceptance prior the final 
acceptance. 

1.13 ANNUAL SERVICE CONTRACT (PROVIDE AS AN ALTERNATE PRICE) 

A. Provide annual cost for extended service and maintenance warranty, after the first year, for DAS 
according to the following terms: 

1. The term of the warranty shall begin on the system acceptance date and shall continue for 
one (1) year. The extended service and maintenance warranty may begin following this first 
year if accepted by the Owner. The term may be automatically renewed for successive 
one-year periods unless canceled by the Owner. The service and maintenance agreement 
shall include the following basic services to the Owner, including all necessary parts, labor, 
and service equipment: 

B. Repair or replace any DAS component item that fails to perform as initially installed, as specified, or 
as determined per the manufacturer's performance criteria. 

C. Perform semi-annual preventive maintenance on the DAS system. This preventive maintenance 
shall include, but is not limited to, cleaning, realignment, inspection, and testing of all antennas and 
devices. The Owner shall receive a written report of these inspections that identifies the DAS status 
and, if required, a list of all necessary repairs or replacements. 

1. The Contractor shall be compensated for any repairs or maintenance provided as a result of 
Owner abuse, misuse, intentional damage, accidental damage, or power fluctuations 
exceeding specified equipment tolerances. 

2. System defects or failures shall be corrected within four (4) hours on the same business day if 
the Owner makes a service request before 11:00 a.m., or before 12:00 noon the next business 
day if the Owner makes the request after 11:00 a.m. If requested by the Owner, the Contractor 
shall respond or remain at the site after normal business hours, and the Owner shall 
reimburse the Contractor for the incremental cost difference between premium labor rates and 
standard labor rates. This reimbursement applies to premium labor rates that do not exceed 
time-and-one-half rates after normal business hours, and double-time rates for Sundays and 
holidays. The Contractor's services shall be performed in a good and workmanlike manner 
and remain free from defects for a period of one (1) year. 

D. Provide complete terms and conditions of warranty and service. 

E. The Owner will enter into a contract directly with the Vendor. This specification is not a contract 
between the Owner and the Vendor to perform these services. 
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1.14 SYSTEM TESTING AND ACCEPTANCE 

A. Inspection of the installed systems shall be made by the Owner and Architect/Engineer. If items from 
the design documents have been omitted or need changing per the requirements stated herein, they 
shall be noted in a punch list. The punch list will be expected to be fully complete within the time 
specified by the project. The system must be delivered, installed and accepted by Owner and 
Architect/Engineer. The acceptance criteria shall include, but not be limited to, the following: 

1. Owner and Architect/Engineer will make an inspection, as deemed necessary, when notified 
by the Contractor that the equipment/ software, or any part thereof, is ready for acceptance. 

2. After cutover of any portion of the system, the Contractor shall conduct acceptance test 
consistent with manufacturer's system performance specifications and as outlined in 
manufacturer's documentation. 

3. Performance and reliability tests shall be conducted, demonstrating acceptable performance, 
over a full 30-day period after cutover. 

4. Acceptance of the system shall be granted after all equipment has passed the tests 
contractually agreed to, has been in operation for 30 consecutive days without a major failure, 
and after proper system training as outlined within the contract documents has been 
conducted. In the event of a major failure, the Owner reserves the right to extend the 
acceptance date until such time that the installation complies with the 30 consecutive day 
major fault free requirement. 

PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 

1. CommScope / Andrew 
2. Solid  
3. ADRF (2022.05.27 ADD_005) 
4. Notifier (2022.05.27 ADD_005) 
5.  Pre- Approved equal  

2.2 BASIC SYSTEM REQUIREMENTS 

A. System shall include, but not be limited to, antennas, cabling, connectors, splitters, combiners, 
couplers, fiber optic cabling and connectors (if applicable), and bi-directional amplifiers to provide a 
complete system. 

B. The system shall provide coverage for the PSN listed below: 

1. 758-775 and 851-869 700/800 (2022.05.27 ADD_005) MHz to support police, fire and life 
safety 

C. Contractor shall meet with Owner to identify which PSNs identified above will be servicing the 
facility. Contractor shall arrange a meeting with each PSN to propose their DAS system that can 
receive signals and get approval from each PSN prior to submitting final design documents to the 
Owner. 

D. System shall be designed to support 24/365-day operation. 
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E. System Requirements: 

1. The DAS system shall be designed to support the minimum received signal levels (RSL) of 
-95dBM within the facility. Facility coverage shall include 95% of the facility to include 
stairwells, elevators, basements, utility tunnels and garages if applicable. 

2. The DAS shall support the following frequencies: 
 

SERVICE FREQUENCY UPLINK FREQUENCY DOWNLINK 

Lower 700 Band 698 - 716 728 - 746 
Upper 700 Band 746 - 776 776 - 805 
800 Band 806 - 824 851 - 869 

F. Backup Power: 

1. The system shall be provided with battery power where active equipment is located for not 
less than 12 hours upon loss of power for PSN system. System shall remain fully functional 
upon loss and return of power and not require a restart in any condition. 

G. PSN Pathway Survivability: 

1. All horizontal pathway shall meet a Level 1 survivability, building is protected by an 
automatic sprinkler system. (2022.05.27 ADD_005) 

2. All vertical pathway shall meet a Level 2 survivability, telecommunications rooms are two 
hour rated. (2022.05.27 ADD_005) 

3. All headend devices shall be housed in a room that meets Level 2 survivability. 

2.3 PRODUCTS 

A. System Components: Listed below are the minimum products required for this system installation. 
Contractor shall provide a complete installation utilizing these devices and any other equipment / 
device necessary to provide a complete turn-key installation. 

1. Base unit 
2. Remote cabinet 
3. System controller 
4. Bi-directional amplifier 
5. System controller 
6. Cable, connectors, splitters, combiners 

B. Base Unit: 

1. The base unit performs RF to optical signal conversion. The unit is available in multiple port 
configurations. 

C. Remote Cabinet: 

1. The remote cabinet supports multiple remote modules and can be mounted to the wall or 
within the equipment rack. 

D. System Controller: 

1. The system controller provides management of the DAS system by the end user. System 
management can be controlled via the network. Unit is provided with multiple RJ-45 powers, 
dry contact alarm inputs, and connectors for auxiliary alarm connections. 
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E. Remote Unit: 

1. The remote unit can be installed within the remote cabinet or mounted directly to the wall or 
equipment rack. This unit provides bi-directional transmission of signals between antenna and 
system headend via fiber and coaxial cable. 

F. Bi-Directional Amplifier: 

1. Bi-directional amplifier is used to ensure and filter signal levels between the RF source and 
base unit. The BDA is available in multiple port configurations and can be mounted to the wall 
or equipment rack. 

G. Antennas: 

1. Shall support multi-band and accommodate all frequencies identified above. 
2. Be either omni or directional indoor and/or outdoor. 

H. Cable, Connectors, Splitters, Combiners, Etc.: 

1. Refer to Section 28 0500 for plenum or non-plenum cable rating requirements. 
2. Fiber Optic Cable: Refer to Section 27 1300 for additional information. 
3. Coaxial Cable: 

I. Cable shall be air dielectric. 

J. Outer material shall be corrugated aluminum or copper. 

K. Inter material shall be copper clad aluminum wire. 

L. Refer to manufacturer specifications on cable type for each antenna application. 

1. Splitters, Combiners, Taps, Connectors: 

M. Refer to manufacturer specifications for additional information. 

PART 3 -  EXECUTION 

3.1 GENERAL 

A. Install all equipment and components in accordance with manufacturer's written instruction, in 
compliance with recognized industry practices to ensure that all items comply with specifications. 

B. Within the warranty period, Contractor shall effect replacement of defective parts within one (1) 
business day after receiving notification of a problem. 

C. Provide the Owner with any additional warranties offered by the manufacturer. 

D. The Contractor shall receive and stage all equipment at their facility. During this time, the equipment 
will be tested, burned in, and configured. 

E. This Contractor shall be responsible for all correspondence between the wireless service providers, 
Owner and Architect/Engineer to provide a complete installation. 
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3.2 INSTALLATION 

A. Contractor shall furnish and install all equipment, miscellaneous parts, accessories and 
programming to provide a complete and fully operational in-building distributed antenna system. 

B. Contractor shall provide all necessary pathways required by the wireless service providers to 
support their systems to include any pathways to the roof to support antenna cabling distribution by 
the DAS. 

3.3 TRAINING 

A. Contractor shall provide training on all systems provided. Training sessions shall be on site, limited 
to 15 people maximum in any one session. Training shall be scheduled at the Owner's convenience. 
Sessions shall last approximately two (2) hours each. In addition, Contractor shall provide a 
minimum of eight (8) hours training for the system administrator. 

B. Follow-up training shall be provided for the systems a minimum of 30 days after cutover. Contractor 
shall coordinate times with Owner. 

C. If Contractor is not able to provide training as described, Contractor shall arrange for a 
representative from the manufacturer to provide training at the Contractor's expense. 

3.4 FINAL CHECKOUT AND ACCEPTANCE 

A. Contractor shall verify that the system is complete and fully operational before requesting final 
approval and before scheduling system demonstration. 

B. Contractor shall be available to demonstrate the operation and use of the system to the 
Architect/Engineer and to the Owner's representatives. 

C. Contractor shall furnish three (3) complete record manuals to the Owner. 

END OF SECTION 
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SECTION 32 1550 – LANDSCAPE STONE 
 
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 the following: 
 

 
1. Stone ledge rock, boulders and gravel drainage area in bio-filtration/forebay 

swale (as shown on the drawings). 
2. Stone Retaining Walls 
3. Stone Seating Elements 
4. Stone Paving 
5. Stone gravel mow strip at building edge. 

 

1.4 SUBMITTALS 
 

A. Product Data: Submit specifications and other data for each type of stonework required.  
Include instructions for handling, storage, installation and protection of each type. 

 
 

1. Submit in accordance with Division 1 Requirements. 
 
2. Product Data: For each type of product indicated. 

 
 

B. Qualification Data: For firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include lists of completed projects with 
project names and addresses, names and addresses of Architects and Owners, and 
other information specified. 

 
C. The General Contractor shall submit Qualification Data for the firms and persons 

specified in the "Quality Assurance'' Article at the time of bid for the Project. 
 

D. Samples for Verification:  Full-size units of each type of stone gravel indicated, showing 
the full range of variations expected in these characteristics. 

 
1. Provide Samples showing the full range of colors to be expected in the completed 

Work.  If samples are too large to ship, provide photographs with an element to 
provide scale. 

2. Provide photos of larger boulders / ledgerock with tape measure to highlight typical 
heights, widths, and depths. 
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1.5 QUALITY ASSURANCE 
 

A. Source Limitations:  Obtain each type of stone and gravel from one source with 
resources to provide materials and products of consistent quality in appearance and 
physical properties.  

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Store aggregate and gravel where grading and other required characteristics can be 
maintained and contamination avoided. 
 

B. Store and handle geotextiles according to ASTM D 4873. 
 

A. Protect stone during storage and construction against moisture, soiling, staining and physical 
damage. 

 
B. Handle stone to prevent chipping, breakage, soiling or other damage.  Do not use pinch or 

wrecking bars without protecting edges of stone with wood or other rigid materials.  Lift with 
wide-belt type slings; do not use wire rope or ropes containing tar or other substances which 
might cause staining.  If required, use wood rollers and provide cushion at end of wood 
slides. 

 
C. Store stone on wood skids or pallets, covered with non-staining, waterproof membrane.  

Place and stack skids and stones to distribute weight evenly and to prevent breakage or 
cracking of stones.  Protect stored stone from weather with waterproof, non- staining covers 
or enclosures, but allow air to circulate around stones. 

 
D. Protect stonework accessories from weather, moisture and contamination with earth and 

other foreign materials. 
 

1.7 JOB CONDITIONS 
 

A. Installer must review installation procedures and coordination with other work, with 
Contractor, and other contractors and subcontractors whose work will be effected by 
stonework. 
 

B. Do not build on frozen work; remove and replace stonework damaged by frost or freezing. 
 

C. During all seasons, protect partially completed stonework against weather when work is 
not in progress.   Cover top of walls with strong waterproof, non-staining membrane 
extending at least 61 cm down both sides of walls and anchor securely in place. 
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1.8 VISUAL MOCK-UP 
 

A. Mockups:  Prior to installation of stonework, provide the following samples: 
- 10’ x 10’ drainage area for bio-filtration/forebay swale, including stone ledge 

rock and boulders. 
- 8’ x 4’ retaining wall at western-most biofiltration near entry drive. 

 
a. Mock-ups to include proposed color range, texture and workmanship to be 

expected in completed work.  Build mockup at site, as directed, using stone and 
setting/placement procedures, as shown and specified in accordance with 
drawings. 

b. Build mockups in the location and of the size indicated or, if not indicated, as 
directed by Landscape Architect. 

c. Notify Landscape Architect seven days in advance of dates and times when 
mockups will be constructed. 

d. Obtain Landscape Architect's approval of mockups before starting construction. 
e. Maintain approved mockups during construction in an undisturbed condition as a 

standard for judging the completed product. 
f.         Demolish and remove approved mockups from the site when directed by 

Landscape Architect. 
g. Approved mockups may become part of the completed Work if undisturbed at 

                                     time of Substantial Completion. 
 
 

 
PART 2 – PRODUCTS 
 
2.1 GENERAL 
 

A. Materials supplied by the landscape contractor:  All landscape stone materials will be 
furnished and transported to the site by the landscape contractor.  The contractor shall 
furnish at his own cost all manpower, equipment, tools, and incidental materials necessary 
to receive and unload all naturalized landscape stone deliveries. 

 
2.2 LANDSCAPE STONE 
 

A. Manufacturers:  Provide one of the following or approved equal. 
a. Earthworks, Inc.  4287 N. HWY 51, Perryville, MO 63775 

573-547-9097   www.earthworkstone.net 
b. US Stone Industries  3515 W 75th Street #105, Prairie Village, KS 66208 

913-529-4154   www.usstoneindustries.com 
 

 
A. Stone Type 1: Bioretention Retaining Wall / Flared End Section Storm 

Structure 
a. Products: EW Gold Ledgerock / Cottonwood Ledgerock (Split 

Outward Faces, Sawn Top/Bottom) 
b. Size:  24-48”L x 12”W x 18”D 
c. Color:  Include full range of natural coloration 

 
 
 
 

http://www.earthworkstone.net/
http://www.usstoneindustries.com/
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B. Stone Type 2: Stone Paver Transition Stone 
a. Products: EW Gold Ledgerock / Cottonwood Ledgerock (Sawn, All 

faces) 
b. Size:  48”L x 24”W x 6”D 
c. Color:  Include full range of natural coloration 

 
C. Stone Type 3: Entry and Courtyard Elements 

a. Products: EW Gold Ledgerock / Cottonwood Ledgerock (Sawn 
Top/Bottom, Split Face Sides) 

b. Size:  48”L x 24”W x 24”D 
i. Type A (Courtyard): Sawn Top, Level / Sawn Bottom / Split face 

Sides. 
ii. Type B (Front Entry): Split face Top, Sloped / Sawn Bottom.  See 

sheet L2.203, Detail 4 for sides. 
c. Color:  Include full range of natural coloration 

 
D. Stone Type 4: Stone at Roof Drain Outlets 

a. Products: EW Gold Ledgerock / Cottonwood Ledgerock (Sawn 
Top/Bottom) 

b. Size:  24”L x 14”W x 6”D 
c. Color:  Include full range of natural coloration 

 
E. Stone Type 5: Cobblers at Outfall of flared end sections / bubblers at bmp 

a. Products: EW Gold Tumbled Cobblers / Cottonwood Tumbled 
Cobblers 

b. Size:  8-12” 
c. Color:  Include full range of natural coloration 

 
F. Stone Type 6: Boulders at BMP and Landscape Areas 

a. Products: Earthworks Weathered Limestone Boulders 
b. Size:  36-48”L x 6-18”W x 18-30”D 
c. Color:  Include full range of natural coloration 

 
G. Stone Type 7: Gravel at Mow Strip 

a. Products: Meramec ‘B’ Gravel 
b. Size:  1.5-2”  
c. Color:  Include full range of natural coloration 

 
H. Stone Type 8: BMP basins 

a. Products: Meramec Pea Gravel 
b. Size:  3/8”  
c. Color:  Include full range of natural coloration 

 
I. Stone Type 9: BMP channel protection  

d. Products: EW Gold Large Gravel, Tumbled 
e. Size:  4-6”  
f. Color:  Include full range of natural coloration 

 

2.3 INSTALLATION MATERIALS 
A. Filter Fabric: 8 oz/S.Y., nonwoven pervious geotextile manufactured from polypropylene 

fibers by Carthage Mills, 4243 Hunt Road, Cincinnati, Ohio 45242, phone number 800-
543-4430 or approved equal, as follows: 
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1. Apparent Opening Size: No. 80 (0.18 mm) per ASTM D 4751. 
 
2. Permeability: 150 gpm/sq. ft. (100 L/s x sq. m) per ASTM D 4491. 
 

1. Grab Strength: 205 Ibf (910 N) per ASTM D 4632. 
 

PART 3 – EXECUTION 

3.1 PLACING STONE IN BIO-RETENTION 
 

A. Install specialized soil mix and plantings as indicated on Drawings and Specs.  See 
Landscape and Civil Sheets. 

B. Place gravel directly on top of un-compacted specialized soils to full width of area shown 
on plans.  

C. Spread gravel to thickness as indicated on the Drawings.    

3.2 PLACING STONE GRAVEL MOW STRIP 
 

A. Excavate and compact gravel border bed to dimensions as indicated on Drawings. 
 
B. Place filter fabric on compacted sub-grade to full width of border area at building mow 

strip. 
 
C. Spread stone gravel over filter fabric to a thickness as indicated on the Drawings.   No 

filter fabric shall be visible. 

3.3 PLACING FLAGSTONE 

 A.               Excavate and compact aggregate setting bed to dimensions as indicated on Drawings 

 B.               Place flagstone as indicated on drawings 

3.3       FIELD QUALITY CONTROL 
 

A. The contractor shall construct the landscape stonework features in accordance with the 
Contract Documents. 
 

B. Landscape architect shall perform periodic field visits to verify stone locations.  Contractor 
to establish time frame and review with Landscape Architect for approval. 

 

3.4 ADJUSTING AND CLEANING 
 

A. Remove and replace landscape stonework construction of the following description: 
 

1. Broken, chipped, stained, or otherwise damaged stonework; which changes the 
character or previous classification of the stone. Landscape stone may be 
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repaired or repositioned if methods and results are approved by the Project 
Architect. 

 
2. Landscape stonework features not matching approved models and drawings. 
 
3. Landscape stonework construction not complying with other requirements 

indicated. 
 
B. Replace in a manner that results in landscape stonework construction matching approved 

drawings complying with other requirements, and showing no evidence of replacement. 
 
 
LANDSCAPE STONEWORK CONTRACTOR 

EXPERIENCE MATRIX 
 

LANDSCAPE CONTRACTOR        TOTAL TONS                 CHECK ALL THAT APPLY* 
          OF STONE 
        VERTICAL              WATERFALL   
         WALLS                   AND POOLS  
PROJECT NAME: 
LOCATION: 
COMPLETION DATE: 
CONSTRUCTION COST: 
PROJ. SUPERINTENDENT: 
OWNER/PHONE NO. 
ARCHITECT/PHONE NO. 
 
PROJECT NAME: 
LOCATION: 
COMPLETION DATE: 
CONSTRUCTION COST: 
PROJ. SUPERINTENDENT: 
OWNER/PHONE NO. 
ARCHITECT/PHONE NO. 
 
PROJECT NAME: 
LOCATION: 
COMPLETION DATE: 
CONSTRUCTION COST: 
PROJ. SUPERINTENDENT: 
OWNER/PHONE NO. 
ARCHITECT/PHONE NO. 
 

 
 

END OF SECTION 32 1550 
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SECTION 32 3119 – DECORATIVE METAL FENCES AND GATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification sections, apply to this Section. 

1.2 SUMMARY 

A. Related Sections include the following:  Division 3, Section “Cast-in-Place Concrete”:  Concrete 
footings for support of fence posts. 

B. Extent of fencing and gate work is shown on drawings, either by specification terms or their 
abbreviation. 

C. Types of work required include following: 
1. Fabrication and installation of fencing, gate and sliding vehicular gates. 

1.3 SUBMITTALS 

A. Product data for components and accessories. 

B. Shop drawings showing layout, dimensions, spacing of components, and anchorage and 
installation details. 

C. Sample:  12 by 12 inch minimum size sample of fence panel illustrating design, fabrication 
workmanship, and selected color coating. 

D. Copy of warranty for review by Architect. 

1.4 WARRANTY 

A. Provide in accordance with closeout procedures: 
1. Warranty:  10 years warranty for factory finish against cracking, peeling, and blistering 

under normal use. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Ameristar Fence Company, 60 Maple Street, Mansfield, MA 02048. 1-888-333-3422. 

2.2 MATERIALS 

A. Steel bar stock: ASTM A 36. 
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B. Steel tubing:  ASTM A 500, Grade B. 

C. Grout:  Non-shrinking type, pre-mixed compound consisting of non-metallic aggregate, cement, 
and water reducing and plasticizing additives. 

2.3 FENCE SYSTEM 

A. Type:  Ornamental aluminum fencing system consisting of post and rail system, with gates and 
gate hardware; Ameristar Echelon Plus Majestic design as manufactured by Ameristar Fence 
Company. The system shall include all components.  

B. Fence panels:  Ameristar Echelon Plus Majestic design as manufactured by Ameristar Fence 
Company 
1. Welded Metal Frame (painted) Color Black 
2. Panel height:  42” & 72”.  See drawings for detailed design. 
3. Panel width:  See drawings for detailed design. 

C. Posts:  Galvanized square steel tubes. 
1. Size:  See manufacturer recommendations 
2. Length:  See drawings for detailed design. 

2.4 FENCE GATES 

A. Provide gates of type and size indicated on Drawings.  Equip gates with manufacturer's 
standard hardware as required for complete functional operation. 

B. Type:  Hinged swinging single gate: Standard Swing Walk Gate, to match Fence type. 
1. Construction:  Welded frame Color Black 
2. Size:  42” & 72”.  See drawings for detailed design. 
3. Hardware: 

a. Self-closing and self-locking hardware latch that will accept a pad lock. 
b. Hardware to be compatible with card access reader   

2.5 FACTORY FINISH 

A. Steel fence panels and posts shall be hot-dip galvanized to 1.25 ounces per square foot 
minimum zinc coating in accordance with ASTM A123.  Standard size components shall 
receive polyester powder coating.  Large gate panels shall be coated with 2-part polyurethane 
coating. 

B. Polyester powder coating:  Electrostatically applied colored polyester powder coating heat 
cured to chemically bond finish to metal substrate. 
1. Minimum hardness measured in accordance with ASTM D3363:  2H. 
2. Direct impact resistance tested in accordance with ASTM D2794:  Withstand 160 inch-

pounds. 
3. Salt spray resistance tested in accordance with ASTM B117:  No undercutting, rusting, or 

blistering after 500 hours in 5 percent salt spray at 95 degrees F and 95 percent relative 
humidity and after 1000 hours less than [3/16 inch] [5 mm] undercutting. 

4. Weatherability tested in accordance with ASTM D822:  No film failure and 88 percent gloss 
retention after 1 year exposure in South Florida with test panels tilted at 45 degrees. 

C. Polyurethane coating:  1.0 mil dry film thickness of coating of steel test panel cured 30 minutes 
at 180 degree F and aged 14 days shall resist the following test conditions without failure: 
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1. 5 percent salt spray for 500 hours. 
2. 100 percent relative humidity for 1000 hours. 
3. Water immersion for 100 hours. 
4. 20 double rubs with cloth saturated with either lacquer thinner, acetone, MEK, gasoline, 

xylene. 
5. Exposure to lubricating oils, hydraulic fluids, and cutting oils. 
6. 16 cycles of 24 hours at 100 percent humidity, 24 hours at 10 degrees F, and 24 hours at 

77 degrees F. 
7. Hardness:  H to 2H. 
8. Flexibility:  [1/8 inch] [3 mm] conical mandrel. 

D. Color:  Black 

PART 3 – EXECUTION 

3.1 PREPARATION 

A. Prior to fabrication, field verify required dimensions. 

3.2 INSTALLATION 

A. Install fencing in accordance with manufacturer's installation instructions and approved 
shop drawings. 

B. Install fence posts plumb and level [by setting post in hole drilled in concrete and grouting 
solid.  Temporarily brace fence posts with 2 by 4 wood supports until grout is set. 

C. Do not installed bent, bowed, or otherwise damaged panels.  Remove damaged 
components from site and replace. 

D. Secure fence panels with standard stainless steel bolts to fence posts after posts have 
been set in footings. 

E. Gates:   

1. Install gates and adjust hardware for smooth operation. 

2. After installation, test gate.  Open and close a minimum of five times.  Correct 
deficiencies and adjust. 

F. Touch-up damaged finish with paint supplied by manufacturer and matching original coating.  

END OF SECTION 32 3119 
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