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SECTION 079200 

JOINT SEALANTS

PART 1  GENERAL

1.1SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.2 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by 

Means of a Durometer; 2015 (Reapproved 2022).

B. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants; 2018 

(Reapproved 2022).

C. ASTM C834 - Standard Specification for Latex Sealants; 2017 (Reapproved 2023).

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

E. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants 

with Accessories Used in Structural Glazing Systems; 2016.

F. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

G. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2022.

H. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant 

Joints; 2019 (Reapproved 2020).

1.3 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include 

the following:

1. Physical characteristics, including movement capability, VOC content, hardness, cure 
time, and color availability.

2. List of backing materials approved for use with the specific product.

3. Substrates that product is known to satisfactorily adhere to and with which it is 
compatible.

4. Substrates the product should not be used on.
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C. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of 

installation.

D. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of installation.

E. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion 

Test Reports log within 10 days after completion of tests; include bagged test samples and 

photographic records.

F. Executed warranty.

1.4 QUALITY ASSURANCE

A. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each 

combination of sealant, substrate, backing, and accessories.

1. Adhesion Testing:  In accordance with ASTM C794.

2. Compatibility Testing:  In accordance with ASTM C1087.

3. Allow sufficient time for testing to avoid delaying the work.

4. Deliver sufficient samples to manufacturer for testing.

5. Report manufacturer's recommended corrective measures, if any, including primers or 
techniques not indicated in product data submittals.

B. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of one 

sample of each combination of sealant type and substrate, except interior acrylic latex sealants, 

and include the following for each tested sample.

1. Identification of testing agency.

2. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, with 
known information filled out.

a. Test date.

b. Copy of test method documents.

c. Age of sealant upon date of testing.

d. Test results, modeled after the sample form in the test method document.

e. Indicate use of photographic record of test.

C. Field Adhesion Test Procedures:

1. Allow sealants to fully cure as recommended by manufacturer before testing.

2. Have a copy of the test method document available during tests.

3. Record the type of failure that occurred, other information required by test method, and 
the information required on the Field Quality Control Log.

4. When performing destructive tests, also inspect the opened joint for proper installation 
characteristics recommended by manufacturer, and report any deficiencies.

5. Deliver the samples removed during destructive tests in separate sealed plastic bags, 
identified with project, location, test date, and test results, to Owner.

6. If any combination of sealant type and substrate does not show evidence of minimum 
adhesion or shows cohesion failure before minimum adhesion, report results to Architect.
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D. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using 

Destructive Tail Procedure.

1. Sample:  At least 18 inches long.

2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any 
elongation stress; multiply the stated movement capability of the sealant in percent by 
two; then multiply 1 inch by that percentage; if adhesion failure occurs before the 1-inch 
mark is that distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs before minimum elongation, take necessary 
measures to correct conditions and retest; record each modification to products or 
installation procedures.

1.5 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 2-year manufacturer warranty for installed sealants and 

accessories that fail to achieve a watertight seal, exhibit loss of adhesion or cohesion, or do not 

cure. Complete forms in Owner's name and register with manufacturer.

1.6 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 

joint seals without staining or deteriorating joint substrates.

B. Provide joint sealants for interior applications that establish and maintain airtight and water-

resistant continuous joint seals without staining or deteriorating joint substrates.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Nonsag Sealants:

1. Dow: www.dow.com/#sle.

2. Hilti, Inc: www.hilti.com/#sle.

3. Pecora Corporation: www.pecora.com/#sle.

4. Sika Corporation: www.usa.sika.com/#sle.

5. Tremco Commercial Sealants & Waterproofing: www.tremcosealants.com/#sle.

6. Substitutions:  See Section 016000 - Product Requirements.

2.2 JOINT SEALANT APPLICATIONS

A. Scope:

1. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. 
Interior joints to be sealed include, but are not limited to, the following items.

a. Joints between door, window, and other frames and adjacent construction.
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b. Other joints indicated below.

B. Interior Joints: Use nonsag polyurethane sealant, unless otherwise indicated.

2.3 JOINT SEALANTS - GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by sealant manufacturer, based on testing and field experience.

B. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that comply 

with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D 

(EPA Method 24):

1. Sealants:  250 g/L.

2. Sealant Primers for Nonporous Substrates:  250 g/L.

3. Sealant Primers for Porous Substrates:  775 g/L.

2.4 NONSAG JOINT SEALANTS

A. Nonstaining Silicone Sealant: ASTM C920, Grade NS, Uses M and A; not expected to withstand 

continuous water immersion or traffic.

1. Movement Capability:  Plus and minus ____ percent, minimum.

2. Nonstaining to Porous Stone:  Nonstaining to light-colored natural stone when tested in 
accordance with ASTM C1248.

3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.

4. Hardness Range:  15 to 35, Shore A, when tested in accordance with ASTM C661.

5. Color:  Match adjacent finished surfaces.

6. Service Temperature Range:  Minus 20 to 180 degrees F.

7. Products:

a. Dow; DOWSIL 795 Silicone Building Sealant:  www.dow.com/#sle.

b. Pecora Corporation; Pecora 890 NST (Non-Staining 
Technology):  www.pecora.com/#sle.

c. Sika Corporation; Sikasil 728NS:  www.usa.sika.com/#sle.

d. Tremco Commercial Sealants & Waterproofing; Spectrem 
1:  www.tremcosealants.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

B. Silicone Sealant: ASTM C920, Grade NS, Uses M and A; not expected to withstand continuous 

water immersion or traffic.

1. Movement Capability:  Plus and minus 25 percent, minimum.

2. Color:  Match adjacent finished surfaces.

3. Cure Type:  Single component, neutral moisture curing.

4. Service Temperature Range:  Minus 65 to 180 degrees F.

5. Products:
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a. Adfast USA Inc; ADSEAL Production 4550 Series:  www.adfastcorp.com/#sle.

b. Dow; DOWSIL 758 Silicone Weather Barrier Sealant:  www.dow.com/#sle.

c. Franklin International, Inc; Titebond 100% Silicone 
Sealant:  www.titebond.com/#sle.

d. Pecora Corporation; Pecora 860:  www.pecora.com/#sle.

e. Sika Corporation; Sikasil GP:  www.usa.sika.com/#sle.

f. Substitutions:  See Section 016000 - Product Requirements.

C. Hybrid Elastomeric Sealant: ASTM C920, Grade NS, Uses M and A; single component; not 

expected to withstand continuous water immersion or traffic.

1. Movement Capability:  Plus and minus 50 percent, minimum.

2. Hardness Range:  15 to 25, Shore A, when tested in accordance with ASTM C661.

3. Color:  Match adjacent finished surfaces.

4. Products:

a. Dow; DOWSIL Contractors Paintable Sealant - CPS:  www.dow.com/#sle.

b. Franklin International Inc; Titebond WeatherMaster 
Sealant:  www.titebond.com/#sle.

c. Master Builders Solutions; MasterSeal NP100:  www.master-builders-
solutions.com/en-us/#sle.

d. Tremco Commercial Sealants and Waterproofing; Dymonic 
FC:  www.tremcosealants.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

D. Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A; single or multi-component; not 

expected to withstand continuous water immersion or traffic.

1. Movement Capability: Plus and minus 25 percent, minimum.

2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.

3. Color:  Match adjacent finished surfaces.

4. Service Temperature Range:   Minus 40 to 180 degrees F.

5. Products:

a. Master Builders Solutions; MasterSeal NP1:  www.master-builders-
solutions.com/en-us/#sle.

b. Sika Corporation; Sikaflex-2c NS:  www.usa.sika.com/#sle.

c. Tremco Commercial Sealants & Waterproofing; Vulkem 
116:  www.tremcosealants.com/#sle.

d. W. R. Meadows, Inc; POURTHANE NS:  www.wrmeadows.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

E. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, nonstaining, 

nonbleeding, nonsagging; not intended for exterior use.

1. Grade:  ASTM C834; Grade 0 Degrees F (Minus 18 Degrees C).

2. Products:

a. Hilti, Inc; CP 506 Smoke and Acoustical Sealant:  www.us.hilti.com/#sle.

b. Master Builders Solutions; MasterSeal NP 520:  www.master-builders-
solutions.com/en-us/#sle.
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c. Pecora Corporation; AC-20 +Silicone:  www.pecora.com/#sle.

d. Tremco Commercial Sealants & Waterproofing; Tremstop Smoke and 
Sound:  www.tremcosealants.com/#sle.

2.5 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to, 

compatible with specific sealant used, and recommended by backing and sealant 

manufacturers for specific application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and 

recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, nonstaining, removable without adhesive residue, 

and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Noncorrosive and nonstaining type, type recommended by sealant 

manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; nonstaining.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test 

plan.

1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.

2. Notify Architect of date and time that tests will be performed, at least seven days in 
advance.

3. Record each test on Preinstallation Adhesion Test Log as indicated.

4. If any sample fails, review products and installation procedures, consult manufacturer, or 
take other measures that are necessary to ensure adhesion; retest in a different location; 
if unable to obtain satisfactory adhesion, report to Architect.

5. After completion of tests, remove remaining sample material and prepare joints for new 
sealant installation.

3.2 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.
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B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant 

work; be aware that sealant drips and smears may not be completely removable.

3.3 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of 

surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.

C. Install bond breaker backing tape where backer rod cannot be used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without 

getting sealant on adjacent surfaces.

E. Do not install sealant when ambient temperature is outside manufacturer's recommended 

temperature range, or will be outside that range during the entire curing period, unless 

manufacturer's approval is obtained and instructions are followed.

F. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape 

immediately after tooling sealant surface.

END OF SECTION  079200
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SECTION 084313 
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL

1.1SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.

B. Aluminum doors and frames.

1.2 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

1.3 REFERENCE STANDARDS

A. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed 

Storefronts, Curtain Walls, and Sloped Glazing Systems; 2025.

B. AAMA 503 - Voluntary Specification for Field Testing of Newly Installed Storefronts, Curtain 

Walls and Sloped Glazing Systems; 2014.

C. AAMA 611 - Specification for Anodized Architectural Aluminum; 2024.

D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 

Wire, Profiles, and Tubes; 2021.

E. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 

Wire, Profiles, and Tubes (Metric); 2021.

1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  For each type of product indicated.

C. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, 

and attachments to other work.

D. Samples:  For each type of exposed finish required.

E. Product test reports.

F. Field quality-control reports.

G. Maintenance data.
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H. Warranties:  Sample of special warranties.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for installation of units required for this Project.

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.

C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 

Drawings, based on testing and engineering analysis of manufacturer's standard units in 

systems similar to those indicated for this Project.

D. Product Options:  Information on Drawings and in Specifications establishes requirements for 

systems' 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.

E. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single 

manufacturer.

F. Preinstallation Conference:  Conduct conference at Project site.

1.6 PERFORMANCE REQUIREMENTS

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 the following:

a. Deflection exceeding specified limits.

b. Framing members transferring stresses, including those caused by structural 
movements to glazing.

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

d. Failure of operating units.

B. 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 L/175 of the glass edge length for each individual glazing lite 
and 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.
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2. First option in subparagraph below is based on typical deflection criteria for 
glass.  Second option is based on GANA's "Glazing Manual."

3. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch, 
whichever is smaller.

1.7 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. 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. Warranty Period:  10 years from date of Substantial Completion.

C. 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:  20 years from date of Substantial Completion.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Aluminum-Framed Storefronts:

B. Basis-of-Design Kawneer Trifab Versaglaze 451T (exterior), or subject to compliance with all 

requirements provide products by one of the following:

1. Manko Window Systems, Inc: www.mankowindows.com/#sle.

2. Tubelite, Inc: www.tubeliteinc.com/#sle.

3. YKK AP America, Inc: www.ykkap.com/commercial/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

2.2 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING

A. Center-Set Style, Not Thermally-Broken:

1. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches deep.

2.3 BASIS OF DESIGN -- SWINGING DOORS

A. Medium Stile, Monolithic Glazing:

1. Thickness:  1-3/4 inches.



Owners Actual Name 

Project Description Part 1 

Owner Address Line 1 

Project Number 67067

Date of Issue 

084313 - 4

Aluminum-Framed Storefronts

2.4 ALUMINUM-FRAMED STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members 

with infill, and related flashings, anchorage and attachment devices.

1. Finish: Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.

a. Color: Clear.

b. Factory finish all surfaces that will be exposed in completed assemblies.

2. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and 
secured; prepared to receive anchors and hardware; fasteners and attachments 
concealed from view; reinforced as required for imposed loads.

3. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration 
harmonics, and prevent "stack effect" in internal spaces.

4. System Internal Drainage:  Drain to the exterior by means of a weep drainage network 
any water entering joints, condensation occurring in glazing channel, and migrating 
moisture occurring within system.

5. Expansion/Contraction:  Provide for expansion and contraction within system 
components caused by cycling temperature range of 170 degrees F over a 12 hour 
period without causing detrimental effect to system components, anchorages, and other 
building elements.

6. Movement:  Allow for movement between storefront and adjacent construction, without 
damage to components or deterioration of seals.

7. Perimeter Clearance:  Minimize space between framing members and adjacent 
construction while allowing expected movement.

2.5 COMPONENTS

A. Aluminum Framing Members: Manufacturer's standard extruded-aluminum framing members of 

thickness required and reinforced as required to support imposed loads.

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

2. Glazing Stops:  Flush.

B. Swing Doors:  Glazed aluminum.

1. Finish:  Same as storefront.

2.6 MATERIALS

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 

indicated.

1. Sheet and Plate:  ASTM B 209.

2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221.

3. Extruded Structural Pipe and Tubes:  ASTM B 429.

4. Structural Profiles:  ASTM B 308/B 308M.

5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M.
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B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying 

with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 

pretreatment.  Select surface preparation methods according to recommendations in SSPC-SP 

COM and prepare surfaces according to applicable SSPC standard.

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.

2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M.

3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M.

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components.

D. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials.

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration.

2. Reinforce members as required to receive fastener threads.

3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 
system.

E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 

flashing compatible with adjacent materials.

F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 

manufacturer for joint type.

G. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration 

requirements.

PART 3  EXECUTION

3.1 EXAMINATION

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

B. Verify that storefront wall openings and adjoining water-resistive and/or air barrier seal materials 

are ready to receive work of this section.

3.2 INSTALLATION

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

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and 

other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.
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D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional 

tolerances, aligning with adjacent work.

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

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads 

to sill flashing.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of 

thermal barrier.

I. Touch-up minor damage to factory applied finish; replace components that cannot be 

satisfactorily repaired.

3.3 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet non-cumulative or 0.06 inch per 10 feet, 

whichever is less.

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

END OF SECTION  084313
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SECTION 087100 

DOOR HARDWARE

PART 1  GENERAL

1.1SECTION INCLUDES

A. Hardware for aluminum doors.

B. Electrically operated and controlled hardware.

1.2 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealants for setting exterior door thresholds.

B. Section 084313 - Aluminum-Framed Storefronts:  Door hardware, except as noted in section.

C. Section 281000 - Access Control:  Electronic access control devices.

1.3 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. BHMA (CPD) - Certified Products Directory; Current Edition.

C. BHMA A156.1 - Standard for Butts and Hinges; 2021.

D. BHMA A156.3 - Exit Devices; 2025.

E. BHMA A156.4 - Door Closers and Pivots; 2024.

F. BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.

G. BHMA A156.6 - Standard for Architectural Door Trim; 2021.

H. BHMA A156.7 - Template Hinge Dimensions; 2022.

I. BHMA A156.8 - Door Controls - Overhead Stops and Holders; 2021.

J. BHMA A156.13 - Mortise Locks and Latches; 2022.

K. BHMA A156.15 - Release Devices - Closer Holder, Electromagnetic and Electromechanical; 

2021.

L. BHMA A156.23 - Electromagnetic Locks; 2022.

M. BHMA A156.28 - Standard for Recommended Practices for Mechanical Keying Systems; 2023.
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N. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

O. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

P. UL (DIR) - Online Certifications Directory; Current Edition.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is 

installed on.

B. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 

keying schedule detailing final instructions. Submit the keying schedule in electronic format. 

Include keying system explanation, door numbers, key set symbols, hardware set numbers and 

special instructions. Owner must approve submitted keying schedule prior to the ordering of 

permanent cylinders/cores.

C. Keying Requirements Meeting:

1. Attendance Required:

2. Agenda:

3. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon review 
of door hardware keying system including, but not limited to, the following:

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

5. Deliver established keying requirements to manufacturers.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly 

show products to be furnished for this project, and includes construction details, material 

descriptions, finishes, and dimensions and profiles of individual components.

C. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of 

hardware to be installed on each door. Use door numbering scheme as included in Contract 

Documents.

1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).

2. Provide complete description for each door listed.

3. Provide manufacturer name, product names, and catalog numbers; include functions, 
types, styles, sizes and finishes of each item.

4. Include account of abbreviations and symbols used in schedule.

D. Shop Drawings - Electrified Door Hardware:  Submit diagrams for power, signal, and control 

wiring for electrified door hardware that include details of interface with building safety and 

security systems. Provide elevations and diagrams for each electrified door opening as follows:
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1. Prepared by or under supervision of Architectural Hardware Consultant (AHC) and 
Electrified Hardware Consultant (EHC).

2. Elevations:  Submit front and back elevations of each door opening showing electrified 
devices with connections installed and an operations narrative describing how opening 
operates from either side at any given time.

3. Diagrams:  Submit point-to-point wiring diagram that shows each device in door opening 
system with related colored wire connections to each device.

E. Keying Schedule:

1. Submit three (3) copies of Keying Schedule in compliance with requirements established 
during Keying Requirements Meeting unless otherwise indicated.

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 

manuals for each item comprising the complete door hardware installation in quantity as 

required in Division 01, Closeout Submittals.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this 

section with minimum five years of documented experience.

B. Installer Qualifications: Company specializing in performing work of the type specified for 

commercial door hardware with at least five years of documented experience.

C. Supplier Qualifications: Company with certified Architectural Hardware Consultant (AHC) and 

Electrified Hardware Consultant (EHC) to assist in work of this section.

D. Source Limitations: Obtain each type and variety of door hardware specified in this section from 

a single source unless otherwise indicated.

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted.

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code to 

match door hardware schedule.

1.8 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer's Warranty:  Provide warranty against defects in material and workmanship for 

period indicated. Complete forms in Owner's name and register with manufacturer.

1. Locksets and Cylinders:  Three years, minimum.

2. Other Hardware: Two years, minimum.
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1.9 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of door hardware.

PART 2  PRODUCTS

2.1 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with 

applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.

C. Provide door hardware products that comply with the following requirements:

1. Applicable provisions of federal, state, and local codes.

2. Accessibility:  ADA Standards and ICC A117.1.

3. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable 
for the purpose specified.

D. Electrically Operated and/or Controlled Hardware:  Provide necessary power supplies, power 

transfer hinges, relays, and interfaces as required for proper operation; provide wiring between 

hardware and control components and to building power connection in compliance with NFPA 

70.

1. See Section 281000 for additional access control system requirements.

2.2 HINGES

A. Manufacturers:

1. Hager Companies: www.hagerco.com/#sle.

2. Stanley, dormakaba Group: www.stanleyhardwarefordoors.com/#sle.

3. Ives, an Allegion Company.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Hinges:  Comply with BHMA A156.1, Grade 1.

1. Provide extra-heavy duty hinges, unless otherwise noted.

2. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.

a. Provide hinge width required to clear surrounding trim.

3. Provide hinges on every swinging door.

4. Hinge Base Metal:  Unless otherwise indicated, provide the following:

a. Interior Hinges:  Steel, with steel pin.

5. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 
in hinge pin, prevents removal of pin while door is closed; for outswinging exterior doors 
and outswinging corridor doors with locks.
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6. Provide following quantity of butt hinges for each door:

a. Doors up to 60 inches High:  Two hinges.

b. Doors From 60 inches High up to 90 inches High:  Three hinges.

2.3 LOCKS AND LATCHES, GENERAL

A. Accessibility Requirements:  Provide operating devices that do not require tight grasping, 

pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf.

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 

require more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or 

special knowledge for operation.

C. Backset:  2-3/4 inches, unless otherwise indicated.

D. Strikes:  Manufacturer�s standard ANSI strike with strike box for each latchbolt or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set.

2.4 EXIT DEVICES

A. Manufacturers:

1. Stanley, dormakaba Group: www.stanleyhardwarefordoors.com/#sle.

2. Von Duprin, an Allegion brand: www.allegion.com/us/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Exit Devices:  Comply with BHMA A156.3, Grade 1.

1. Lever design to match lockset trim.

2. Provide cylinder with cylinder dogging or locking trim.

3. Provide exit devices properly sized for door width and height.

4. Provide strike as recommended by manufacturer for application indicated.

C. Removable Mullions:  BHMA A156.3.

1. Removable steel mullions with malleable iron top and bottom retainers and a primed 
paint finish.  Provide keyed removable feature, stabilizers, and mounting brackets as 
specified in the Hardware Sets. 

2. Manufacturer:  Same as exit device manufacturer.

D. Dummy Push Bar:  Nonfunctioning push bar matching functional push bar.

1. Operation:  Movable.

E. Outside Trim:  Lever, Lever with cylinder, Pull, and Pull with cylinder as indicated on schedule; 

material and finish to match locksets, unless otherwise indicated.

1. Match design for locksets and latchsets, unless otherwise indicated.

F. Through Bolts:  For exit devices and trim as required.
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2.5 ELECTROMAGNETIC LOCKS

A. Manufacturers:

1. Securitron; an Assa Abloy Group company: www.assaabloydss.com/#sle.

2. Schlage; an Allegion Company.

3. Security Door Controls.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Electromagnetic Locks:  Comply with BHMA A156.23, Grade 1.

1. Voltage:  12 VDC, and provide power supplies by same manufacturer as locks.

2. Mounting:  Surface mounted to door and frame on secure side, with fasteners, brackets, 
and spacer bars as required for application.

2.6 LOCK CYLINDERS

A. Manufacturers:

1. Hager Companies. BEST Access Systems

2. No Substitution � Match Owner�s Existing System.

B. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated.

1. Provide standard type cylinders, Grade 1, with six-pin core in compliance with BHMA 
A156.5 at locations indicated.

2. Provide cylinders from same manufacturer as locking device.

3. Provide cams and/or tailpieces as required for locking devices.

C. Permanent Cores: Manufacturer's standard; finish face to match lockset; complying with the 

following:

1. Interchangeable Cores: Core insert, removable by use of a special key; usable with other 
manufacturers' cylinders.

2.7 MORTISE LOCKS

A. Manufacturers:

1. Hager Companies. BEST Access Systems

2. No Substitution � Match Owner�s Existing System.

B. Mortise Locks:  Comply with BHMA A156.13, Grade 1, Security, 1000 Series.

1. Threaded cylinders with rings and cams to suit hardware application.

2. Latchbolt Throw:  3/4 inch, minimum.

3. Deadbolt Throw:  1 inch, minimum.

4. Backset: 2-3/4 inch unless otherwise indicated.

5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 
flush and be free spinning with matching finishes.

6. Keyway:  Match Facility Standard.
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7. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike 
box and curved lip extending to protect frame in compliance with indicated requirements.

a. Finish:  To match lock or latch.

2.8 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set, unless otherwise 

indicated, and as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer.

B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.

2. Strikes for Bored Locks and Latches: BHMA A156.2.

3. Strikes for Auxiliary Deadlocks: BHMA A156.5.

4. Dustproof Strikes: BHMA A156.16.

2.9 DOOR PULLS AND PUSH PLATES

A. Manufacturers:

1. Rockwood; an Assa Abloy Group company: www.assaabloydss.com/#sle.

2. Hager Companies: www.hagerco.com/#sle.

3. IVES Hardware; an Allegion Company.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Door Pulls and Push Plates: Comply with BHMA A156.6.

1. Door pushes and pulls of type and design specified in the Hardware Sets.

2. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with 
beveled edges, secured with exposed screws unless otherwise indicated.

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 
clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 
indicated.

4. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 
Sets.

2.10 CLOSERS

A. Manufacturers; Surface Mounted:

1. Corbin Russwin, Norton, Rixson, Sargent, or Yale; an Assa Abloy Group company: 
www.assaabloydss.com/#sle.

2. LCN, an Allegion brand: www.allegion.com/us/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Closers:  Comply with BHMA A156.4, Grade 1.
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1. Type:  Surface mounted to door.

2. Provide door closer on each exterior door.

2.11 MECHANICAL STOPS AND HOLDERS

A. Manufacturers:

B. Stops and Bumpers:  BHMA A156.16, Grade 1.

1. Provide stop for every swinging door, unless otherwise indicated.

2.12 KICK PLATES

A. Kick Plates:  Provide along bottom edge of push side of every door with closer, except 

aluminum storefront and glass entry doors, unless otherwise indicated.

1. Size:  8 inch high by 2 inch less door width (LDW) on push side of door.

2.13 SILENCERS

A. Manufacturers:

1. Ives, an Allegion brand; _____:  www.allegion.com/us/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Silencers:  Provide at equal locations on door frame to mute sound of door's impact upon 

closing.

1. Single Door:  Provide three on strike jamb of frame.

2. Pair of Doors:  Provide two on head of frame, one for each door at latch side.

3. Material:  Rubber, gray color.

2.14 KEY CONTROL SYSTEMS

A. Key Control Systems:  Comply with guidelines of BHMA A156.28.

1. Use owner�s existing system

2. Each type of lock and cylinders to be factory keyed.

3. Key Registration List (Bitting List):

a. Provide keying transcript list to Owner's representative in the proper format for 
importing into key control software.

b. Provide transcript list in writing or electronic file as directed by the Owner.

4. Supply keys in following quantities:

a. 5 Master keys.

b. 10 Construction keys.

c. 2 each Change keys for each keyed core.
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5. Permanent Keys and Cores:  Stamped with applicable key marking for identification. Do 
not include actual key cuts within visual key control marks or codes. Stamp permanent 
keys "Do Not Duplicate."

2.15 POWER SUPPLY

A. Manufacturers:

1. Corbin Russwin Hardware � 782.

2. Security Door Controls - 630 Series.

3. Securitron - BPS Series.

4. Von Duprin - PS.

5. Substitutions:  See Section 016000 - Product Requirements.

B. Power Supplies: Provide Nationally Recognized Testing Laboratory Listed 12VDC or 24VDC 

(field selectable) filtered and regulated power supplies. Include battery backup option with 

integral battery charging capability in addition to operating the DC load in event of line voltage 

failure. Provide the least number of units, at the appropriate amperage level, sufficient to 

exceed the required total draw for the specified electrified hardware and access control 

equipment.

2.16 FINISHES

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 

indicated by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 

and other qualities complying with manufacturer's standards, but in no case less than specified 

by referenced standards for the applicable units of hardware.

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames 

are properly installed, and dimensions are as indicated on shop drawings.

B. Verify that electric power is available to power operated devices and of correct characteristics.

3.2 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.
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B. Use templates provided by hardware item manufacturer.

C. Do not install surface mounted items until application of finishes to substrate are fully 

completed.

D. Door Hardware Mounting Heights: Distance from finished floor to center line of hardware item. 

1. Mounting heights in compliance with ADA Standards:

3.3 FIELD QUALITY CONTROL

A. Perform field inspection and testing under provisions of Section 014000 - Quality Requirements.

B. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 

report whether work complies with or deviates from requirements, including whether door 

hardware is properly installed, operating and adjusted.

3.4 ADJUSTING

A. Adjust work under provisions of Section 017000 - Execution and Closeout Requirements.

B. Adjust hardware for smooth operation.

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.5 CLEANING

A. Clean finished hardware in accordance with manufacturer's written instructions after final 

adjustments have been made.

B. Clean adjacent surfaces soiled by hardware installation.

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional 

cost.

3.6 PROTECTION

A. Protect finished Work under provisions of Section 017000 - Execution and Closeout 

Requirements.

B. Do not permit adjacent work to damage hardware or finish.

3.7 DOOR HARDWARE SCHEDULE

3 pair Butt Hinge Ives 5BB1HW US32D

1

(Active) Rim Exit 

Device � Night 

latch Function

Von Duprin 98-NL-990NL US26D
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1

(Inactive) Rim 

Exit Device � 

Dummy Trim

Von Duprin 98-DT-990-DT US26D

1 Cylinder / Keying

1

Keyed 

Removable 

Mullion

Von Duprin KR 4954 US26D

1

Closer, parallel 

arm - overhead 

stop at 95°

Norton 9500 Series US26D

1 Electric Strike Von Duprin

2 Kick Plate Rockwood K1050 4BE CSK US26D

1 Card Reader

Notes: * Coordinate all wiring & conduit with the electrical contractor. *Mode of Operation:  A 

valid card presentation at card reader retracts latch on active door for authorized entry.  Remote 

door release from central office retracts latch on active door for authorized entry.  Free egress 

at all times.

END OF SECTION  087100
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SECTION 088000 

GLAZING

PART 1  GENERAL

1.1SECTION INCLUDES

A. Glazing units.

B. Plastic films.

C. Glazing compounds.

1.2 RELATED REQUIREMENTS

A. Section 084313 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront 

assembly.

1.3 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures; 

Most Recent Edition Cited by Referring Code or Reference Standard.

C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets, 

Setting Blocks, and Spacers; 2005 (Reapproved 2019).

D. ASTM C1036 - Standard Specification for Flat Glass; 2021.

1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  For each glass product and glazing material indicated.

C. Samples:  12-inch- square, for opaque glass.

D. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer.

E. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and 

environmental characteristics, limitations, special application requirements, and identify 

available colors.
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1.5 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, 

made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass 

units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 

Project site, within specified warranty period indicated below.

1. Warranty Period:  10 years from date of Substantial Completion.

B. See Section 017800 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Float Glass Manufacturers:

1. Cardinal Glass Industries: www.cardinalcorp.com/#sle.

2. Guardian Glass, LLC: www.guardianglass.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Plastic Films Manufacturers:

1. 3M Window Film; 3M� Scotchshield� Safety & Security Window Film Ultra Prestige 
Series: solutions.3m.com/wps/portal/3M/en_US/Window_Film/Solutions/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

2.2 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.

2.3 GLAZING UNITS

A. Monolithic Interior Vision Glazing:

1. Applications:  Interior glazing unless otherwise indicated.

2. Glass Type:  Annealed float glass.

3. Tint:  Clear.

4. Thickness:  1/4 inch, nominal.

2.4 PLASTIC FILMS

A. Safety and Security Plastic Film: Polyester type.

1. Application: On all glass.

2. Color:  Clear.

3. Thickness: 7.992 mil.
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2.5 GLAZING COMPOUNDS

A. General:  Provide products of type indicated, complying with the following requirements:

1. Compatibility:  Select glazing sealants that are compatible with one another and with 
other materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation.

2.6 GLAZING GASKETS

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 

complying with standards referenced with name of elastomer indicated below, and of profile and 

hardness required to maintain watertight seal:

1. Neoprene, ASTM C 864.

2. EPDM, ASTM C 864.

3. Silicone, ASTM C 1115.

4. Thermoplastic polyolefin rubber, ASTM C 1115.

5. Any material indicated above.

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of 

material indicated below; complying with ASTM C 509, Type II, black; and of profile and 

hardness required to maintain watertight seal:

1. Neoprene.

2. EPDM.

3. Silicone.

4. Thermoplastic polyolefin rubber.

5. Any material indicated above.

2.7 ACCESSORIES

A. General:  Provide products of material, size, and shape complying with referenced glazing 

standard, requirements of manufacturers of glass and other glazing materials for application 

indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.

C. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option 

II.  Length of 0.1 inch for each square foot of glazing or minimum 4 inch by width of glazing 

rabbet space minus 1/16 inch by height to suit glazing method and pane weight and area.

D. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option 

II.  Minimum 3 inch long by one half the height of the glazing stop by thickness to suit 

application, self adhesive on one face.
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E. Glazing Tape, Back Bedding Mastic Type:  Preformed, butyl-based, 100 percent solids 

compound with integral resilient spacer rod applicable to application indicated; 5 to 30 cured 

Shore A durometer hardness; coiled on release paper; black color.

F. Glazing Tape: Closed cell polyvinyl chloride (PVC) foam, coiled on release paper over adhesive 

on two sides, maximum water absorption by volume of 2 percent, designed for compression of 

25 percent to effect an air barrier and vapor retarder seal.

G. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM 

C864 Option II; color black.

PART 3  EXECUTION

3.1 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for 

size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may 

impede moisture movement, weeps are clear, and support framing is ready to receive glazing 

system.

3.2 INSTALLATION, GENERAL

A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing 

material manufacturers, unless more stringent requirements are indicated, including those in 

glazing referenced standards.

3.3 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)

A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the 

interior of the building.

B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to 

attain full contact.

D. Install removable stops without displacing glazing gasket; exert pressure for full continuous 

contact.

3.4 INSTALLATION - DRY GLAZING METHOD (TAPE AND TAPE)

A. Application - Interior Glazed:  Set glazing infills from the interior of the building.
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B. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch above sight 

line.

C. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

D. Rest glazing on setting blocks and push against tape for full contact at perimeter of pane or unit.

E. Place glazing tape on free perimeter of glazing in same manner described above.

F. Install removable stop without displacement of tape.  Exert pressure on tape for full continuous 

contact.

G. Carefully trim protruding tape with knife.

3.5 INSTALLATION - PLASTIC FILM

A. Install plastic film with adhesive, applied in accordance with film manufacturer's instructions.

B. Place without air bubbles, creases or visible distortion.

C. Install film tight to perimeter of glass and carefully trim film with razor sharp knife. Provide 1/16 

inch to 1/8 inch gap at perimeter of glazed panel unless otherwise required. Do not score the 

glass.

3.6 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using 

solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.

C. Clean glass and adjacent surfaces after sealants are fully cured.

D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial 

Completion in accordance with glass manufacturer's written recommendations.

3.7 PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed 

streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove 

nonpermanent labels, and clean surfaces.  Protect glass from contact with contaminating 

substances resulting from construction operations, including weld splatter.  If, despite such 

protection, contaminating substances do come into contact with glass, remove substances 

immediately as recommended by glass manufacturer.
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B. Remove and replace glass that is damaged during construction period prior to Date of 

Substantial Completion.

END OF SECTION  088000
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SECTION 260533.13 

CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Stainless steel rigid metal conduit (RMC).

C. Aluminum rigid metal conduit (RMC).

D. Galvanized steel intermediate metal conduit (IMC).

E. Stainless steel intermediate metal conduit (IMC).

F. PVC-coated galvanized steel rigid metal conduit (RMC).

G. Flexible metal conduit (FMC).

H. Galvanized steel electrical metallic tubing (EMT).

I. Stainless steel electrical metallic tubing (EMT).

J. Rigid polyvinyl chloride (PVC) conduit.

K. Reinforced thermosetting resin conduit (RTRC).

1.2 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.

C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum 

(ERMC-A); 2020.

D. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2018.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 

Tubing, and Cable; 2014.

G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal Conduit 

and Intermediate Metal Conduit; 2018.

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.
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I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; 

2021.

J. NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series; 2015.

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

L. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

M. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

N. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current 

Edition, Including All Revisions.

O. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

P. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

Q. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition, 

Including All Revisions.

R. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

S. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel; Current Edition, Including 

All Revisions.

T. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be 
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping, 
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and 
do not void roof warranty.

5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work.

B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between 
termination points is complete.
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PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70, 

manufacturer's instructions, and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for 

specified applications. Where more than one listed application applies, comply with most 

restrictive requirements. Where conduit type for particular application is not specified, use 

galvanized steel rigid metal conduit.

C. Embedded Within Concrete:

1. Within Slab on Grade:  Not permitted.

2. Within Slab Above Ground:  Not permitted.

3. Within Concrete Walls Above Ground:  Use galvanized steel rigid metal conduit (RMC), 
stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit 
(IMC), stainless steel intermediate metal conduit (IMC), PVC-coated galvanized steel 
rigid metal conduit (RMC), galvanized steel electrical metallic tubing (EMT), rigid PVC 
conduit, or reinforced thermosetting resin conduit (RTRC).

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal 
conduit (RMC), stainless steel rigid metal conduit (RMC), galvanized steel intermediate 
metal conduit (IMC), stainless steel intermediate metal conduit (IMC), or galvanized steel 
electrical metallic tubing (EMT) where emerging from concrete.

5. Where galvanized steel electrical metallic tubing (EMT) emerges from concrete into salt 
air, use corrosion protection tape, factory-applied corrosion protection coating, or field-
applied corrosion protection compound acceptable to authorities having jurisdiction to 
provide supplementary corrosion protection for minimum of 4 inches on either side of 
where conduit emerges.

6. Where aluminum rigid metal conduit (RMC) and aluminum electrical metallic tubing 
(EMT) is installed in concrete, use corrosion protection tape, factory-applied corrosion 
protection coating, or field-applied corrosion protection compound acceptable to 
authorities having jurisdiction to provide supplementary corrosion protection.

D. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit (RMC), stainless 

steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless 

steel intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or 

stainless steel electrical metallic tubing (EMT).

E. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit (RMC), stainless 

steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless 

steel intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or 

stainless steel electrical metallic tubing (EMT).

F. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit (RMC), 

stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), 

stainless steel intermediate metal conduit (IMC), galvanized steel electrical metallic tubing 

(EMT), or stainless steel electrical metallic tubing (EMT).
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G. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit 

(RMC), stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit 

(IMC), stainless steel intermediate metal conduit (IMC), galvanized steel electrical metallic 

tubing (EMT), or stainless steel electrical metallic tubing (EMT).

H. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit 

(RMC), stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit 

(IMC), stainless steel intermediate metal conduit (IMC), galvanized steel electrical metallic 

tubing (EMT), or stainless steel electrical metallic tubing (EMT).

1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or 
closets.

2.2 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.

B. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only 

where they comply with specified requirements, are free from corrosion, and integrity is verified 

by pulling mandrel through them.

C. Provide conduit, fittings, supports, and accessories required for complete raceway system.

D. Provide products listed, classified, and labeled as suitable for purpose intended.

E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4-inch trade size.

2. Branch Circuit Homeruns:  3/4-inch trade size.

3. Control Circuits:  1/2-inch trade size.

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified.

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 

C80.1 and listed and labeled as complying with UL 6.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 6.

2. Material:  Use steel or malleable iron.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including 
set screw and compression/gland types, are not permitted.
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2.4 STAINLESS STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC stainless steel rigid metal conduit complying with ANSI 

C80.1 and listed and labeled as complying with UL 6A.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 6A.

2. Material:  Use stainless steel with corrosion resistance equivalent to conduit.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including 
set screw and compression/gland types, are not permitted.

2.5 ALUMINUM RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5 

and listed and labeled as complying with UL 6A.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 6A.

2. Material:  Use aluminum.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including 
set screw and compression/gland types, are not permitted.

2.6 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 

ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 1242.

2. Material:  Use steel or malleable iron.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including 
set screw and compression/gland types, are not permitted.

2.7 STAINLESS STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 

ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 1242.
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2.8 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl 

chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL 

6.

B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.

C. PVC-Coated Boxes and Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.

2. Nonhazardous Locations:  Use boxes and fittings listed and labeled as complying with UL 
514A, UL 514B, or UL 6.

3. Material:  Use steel or malleable iron.

4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil, 0.040 inch.

D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum 

thickness of 15 mil, 0.015 inch.

2.9 FLEXIBLE METAL CONDUIT (FMC)

A. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled 

as complying with UL 1, and listed for use in classified firestop systems.

B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying 
with UL 514B.

2. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

2.10 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with 

ANSI C80.3 and listed and labeled as complying with UL 797.

B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying 
with UL 514B.

2. Material:  Use steel or malleable iron.

3. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.

4. Embedded Within Concrete, Where Permitted:  Use fittings listed as concrete-tight. 
Fittings that require taping to be concrete-tight are acceptable.
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2.11 STAINLESS STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT stainless steel electrical metallic tubing complying with ANSI 

C80.3 and listed and labeled as complying with UL 797A.

B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying 
with UL 514B.

2. Connectors and Couplings:  Use compression/gland or set-screw type.

2.12 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 

and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 

Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees 

C.

B. Fittings:

1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying 
with UL 651; material to match conduit.

2.13 REINFORCED THERMOSETTING RESIN CONDUIT (RTRC)

A. Description:  NFPA 70, Type RTRC reinforced thermosetting resin conduit complying with 

NEMA TC 14 (SERIES).

B. Supports:  As recommended by manufacturer.

C. Fittings:  Same type and manufacturer as conduit to be connected.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive conduits.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install conduit in accordance with NECA 1.
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C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.

E. Install intermediate metal conduit (IMC) in accordance with NECA 101.

F. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by 

manufacturer.

G. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

H. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact routing 
required.

3. Conceal conduits unless specifically indicated to be exposed.

4. Arrange conduit to maintain adequate headroom, clearances, and access.

5. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull 
points.

6. Arrange conduit to provide no more than 150 feet between pull points.

7. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 
sealing fittings where moisture may collect.

8. Maintain minimum clearance of 6 inches between conduits and piping for other systems.

9. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This 
includes, but is not limited to:

a. Heaters.

b. Hot water piping.

c. Flues.

10. Group parallel conduits in same area on common rack.

I. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and 
methods approved by authorities having jurisdiction; see Section 260529.

2. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

J. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.

4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double 
lock nuts for dry locations and raintight hubs for wet locations.
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5. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, 
rounded edges at conduit terminations to protect conductors.

6. Secure joints and connections to provide mechanical strength and electrical continuity.

K. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and 
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 
sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

5. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 
membrane.

6. Make penetrations for roof-mounted equipment within associated equipment openings 
and curbs where possible to minimize roofing system penetrations. Where penetrations 
are necessary, seal as indicated or as required to preserve integrity of roofing system 
and maintain roof warranty.

7. Install firestopping to preserve fire resistance rating of partitions and other elements; see 
Section 078400.

L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 

and expansion/deflection fittings to prevent damage to enclosed conductors or connected 

equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit 
installed above ground to compensate for thermal expansion and contraction.

3. Where calculated in accordance with NFPA 70 for reinforced thermosetting resin conduit 
(RTRC) conduit installed above ground to compensate for thermal expansion and 
contraction.

4. Where conduits are subject to earth movement by settlement or frost.

M. Conduit Sealing:

1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is 
not limited to:

a. Where conduits enter building from outside.

b. Where service conduits enter building from underground distribution system.

c. Where conduits enter building from underground.

d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature 
differential, use foam conduit sealant at accessible point near penetration to prevent 
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.

b. Where conduits pass from unconditioned interior spaces into conditioned interior 
spaces.

N. Provide grounding and bonding; see Section 260526.
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3.3 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 

manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or 

abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

END OF SECTION  260533.13
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SECTION 271000 

STRUCTURED CABLING

PART 1  GENERAL

1.1SECTION INCLUDES

A. Communications system design requirements.

B. Communications pathways.

C. Copper cable and terminations.

D. Fiber optic cable and interconnecting devices.

E. Communications grounding and bonding.

F. Communications identification.

1.2 REFERENCE STANDARDS

A. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related Cabling 

Infrastructure, 1st Edition; 2019.

B. ICEA S-83-596 - Indoor Optical Cable; 2021.

C. ICEA S-90-661 - Category 3 and 5E Individually Unshielded Twisted Pairs, Indoor Cables (With 

or Without an Overall Shield) for Use in General Purpose and LAN Communication Wiring 

Systems; 2021.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

E. TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices; 1988a 

(Reaffirmed 2012).

F. TIA-492AAAC - Detail Specification for 850-nm Laser-Optimized, 50-um Core Diameter/125-um 

Cladding Diameter Class Ia Graded-Index Multimode Optical Fibers; 2009b.

G. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2024.

H. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards; 

2018d, with Addenda (2020).

I. TIA-568.3 - Optical Fiber Cabling and Components Standard; 2022e.

J. TIA-569 - Telecommunications Pathways and Spaces; 2019e, with Addendum (2022).

K. TIA-598 - Optical Fiber Cable Color Coding; 2014d, with Addendum (2018).
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L. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2021d.

M. TIA-607 - Telecommunications Bonding and Grounding (Earthing) for Customer Premises; 

2024e.

N. UL 444 - Communications Cables; Current Edition, Including All Revisions.

O. UL 1651 - Fiber Optic Cable; Current Edition, Including All Revisions.

P. UL 1863 - Communications-Circuit Accessories; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate requirements for service entrance and entrance facilities with 
Communications Service Provider.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions 
within the spaces dedicated for communications equipment.

3. Coordinate arrangement of communications equipment with the dimensions and 
clearance requirements of the actual equipment to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

PART 2  PRODUCTS

2.1 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data 

communications, including cables, conduits and wireways, pull wires, support structures, 

enclosures and cabinets, and outlets.

1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).

2. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL 
listed or third party independent testing laboratory certified.

3. Provide connection devices that are rated for operation under conditions of 32 to 140 
degrees F at relative humidity of 0 to 95 percent, noncondensing.

4. In this project, the term plenum is defined as return air spaces above ceilings, inside 
ducts, under raised floors, and other air-handling spaces.

B. Main Distribution Frame (MDF):  Centrally located support structure for terminating horizontal 

cables that extend to telecommunications outlets, functioning as point of presence to external 

service provider.
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1. Locate main distribution frame as indicated on the drawings.

C. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame 

located at center hub of star; also referred to as "links".

2.2 COPPER CABLE AND TERMINATIONS

A. Copper Backbone Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2, ICEA S-90-
661, and listed and labeled as complying with UL 444; arranged in 25-pair binder groups.

2. Cable Type:  TIA-568.2 Category 3 UTP (unshielded twisted pair); 24 AWG.

3. Cable Capacity:  Quantity of pairs as indicated on drawings.

4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type CMP plenum cable.

b. Riser Applications:  Use listed NFPA 70 Type CMR riser cable or Type CMP 
plenum cable.

B. Copper Horizontal Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed 
and labeled as complying with UL 444.

2. Cable Type - Voice and Data:  TIA-568.2 Category 6 UTP (unshielded twisted pair); 23 
AWG.

3. Cable Capacity:  4-pair.

4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type CMP plenum cable.

b. Riser Applications:  Use listed NFPA 70 Type CMR riser cable or Type CMP 
plenum cable.

c. General Purpose Applications:  Use listed NFPA 70 Type CM/CMG general 
purpose cable, Type CMR riser cable, or Type CMP plenum cable.

C. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate 

tool; use screw connections only where specifically indicated.

D. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation 

displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying 

with same standard as specified horizontal cable; UL 1863 listed.

1. Performance:  500 mating cycles.

2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B 
wiring configurations.

2.3 FIBER OPTIC CABLE AND INTERCONNECTING DEVICES

A. Fiber Optic Backbone Cable:

1. Description:  Tight buffered, non-conductive fiber optic cable complying with TIA-
568.3,  TIA-598, ICEA S-83-596 and listed as complying with UL 444 and UL 1651.
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2. Cable Type:  Multimode, laser-optimized 50/125 um (OM3) complying with TIA-
492AAAC.

3. Cable Capacity:  Quantity of fibers as indicated on drawings.

4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type OFNP plenum cable.

b. Riser Applications:  Use listed NFPA 70 Type OFNR riser cable or Type OFNP 
plenum cable.

B. Fiber Optic Horizontal Cable:

1. Description:  Tight buffered, non-conductive fiber optic cable complying with TIA-568.3, 
ICEA S-83-596 and listed as complying with UL 444 and UL 1651.

2. Cable Type:  Multimode, laser-optimized 50/125 um (OM3) complying with TIA-
492AAAC.

3. Cable Capacity:  2-fiber.

4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type OFNP plenum cable.

b. Riser Applications:  Use listed NFPA 70 Type OFNR riser cable or Type OFNP 
plenum cable.

c. General Applications:  Use listed NFPA 70 Type OFN/OFNG general purpose 
cable, Type OFNR riser cable, or Type OFNP plenum cable.

C. Fiber Optic Interconnecting Devices:

1. Connector Type:  Type LC.

2. Connector Performance:  500 mating cycles, when tested in accordance with TIA-455-21.

3. Maximum Attenuation/Insertion Loss:  0.3 dB.

2.4 IDENTIFICATION PRODUCTS

A. Comply with TIA-606.

2.5 SOURCE QUALITY CONTROL

A. Factory test cables according to TIA-568 (SET).

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways), TIA-

607 (grounding and bonding), BICSI N1, NFPA 70, and SYSTEM DESIGN as specified in PART 

2.

B. Comply with Communication Service Provider requirements.

C. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.
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3.2 INSTALLATION OF EQUIPMENT AND CABLING

A. Cabling:  

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for 
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.

3. Do not exceed manufacturer's recommended cable pull tension.

4. When installing in conduit, use only lubricants approved by cable manufacturer and do 
not chafe or damage outer jacket.

B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable, 

looped neatly:

1. At Distribution Frames:  120 inches.

2. At Outlets - Copper:  12 inches.

3. At Outlets - Optical Fiber:  39 inches.

C. Copper Cabling:

1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch 
from point of termination.

2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.

3. Use T568B wiring configuration.

D. Fiber Optic Cabling:

1. Prepare for pulling by cutting outer jacket for 10 inches from end, leaving strength 
members exposed. Twist strength members together and attach to pulling eye.

2. Support vertical cable at intervals as recommended by manufacturer.

E. Identification:

1. Use wire and cable markers to identify cables at each end.

3.3 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Comply with inspection and testing requirements of specified installation standards.

C. Visual Inspection:

1. Inspect cable jackets for certification markings.

2. Inspect cable terminations for color coded labels of proper type.

3. Inspect outlet plates and patch panels for complete labels.

D. Testing - Copper Cabling and Associated Equipment:

1. Test backbone cables after termination but before cross-connection.

2. Test backbone cables for DC loop resistance, shorts, opens, intermittent faults, and 
polarity between connectors and between conductors and shield, if cable has overall 
shield.
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3. Category 3 Backbone:  Perform attenuation test.

4. Category 3 Links:  Test each pair for short circuit continuity, short to ground, crosses, 
reversed polarity, operational and ring-back, and dial tone.

E. Testing - Fiber Optic Cabling:

F. Final Testing:  After all work is complete, including installation of telecommunications outlets, 

and telephone dial tone service is active, test each voice jack for dial tone.

END OF SECTION  271000



Hallsville Secure Entry Doors

Hallsville R-IV School District

411 E. Hwy 124, Hallsville MO

24-5017

December 2025

281000 - 1

Access Control

SECTION 281000 

ACCESS CONTROL

PART 1  GENERAL

1.1SECTION INCLUDES

A. Access control system requirements.

B. Access control units and software.

C. Access control point peripherals, including readers and keypads.

D. Accessories.

1.2 DEFINITIONS

A. Access Control Cloud Services:  Subscription-based hosted application utilizing Software as a 

Service (SaaS) delivery model in lieu of on-premises servers/software.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

C. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.

D. UL 294 - Access Control System Units; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other installers to provide suitable door hardware as required 
for both access control functionality and code compliance.

2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed 
under other sections or by others.

3. Coordinate the work with other installers to provide power for equipment at required 
locations.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

B. Preinstallation Meetings:

1. Conduct meeting with facility representative to review reader and equipment locations.
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2. Conduct meeting with facility representative and other related equipment manufacturers 
to discuss access control system interface requirements.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Include plan views indicating locations of system components and proposed 

size, type, and routing of conduits and/or cables. Include elevations and details of proposed 

equipment arrangements. Include system interconnection schematic diagrams. Include 

requirements for interface with other systems.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system 

component. Include ratings, configurations, standard wiring diagrams, dimensions, 

finishes,  service condition requirements, and installed features.

D. Design Data:  Standby battery/UPS calculations.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 

stipulated by product testing agency.  Include instructions for storage, handling, protection, 

examination, preparation, installation, and operation of product.

F. Field quality control test reports.

G. Project Record Documents:  Record actual locations of system components and installed wiring 

arrangements and routing.

H. Operation and Maintenance Data:  Include detailed information on system operation, equipment 

programming and setup, replacement parts, and recommended maintenance procedures and 

intervals.

1. Include contact information for entity that will be providing contract maintenance and 
trouble call-back service.

I. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed 

warranty completed in Owner's name and registered with manufacturer.

1.6 QUALITY ASSURANCE

A. Comply with the following:

1. NFPA 70.

2. NFPA 101 (Life Safety Code).

3. The requirements of the local authorities having jurisdiction.

4. Applicable TIA/EIA standards.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until 

ready for installation.

1.8 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide minimum one year manufacturer warranty covering repair or replacement due to 

defective materials or workmanship.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Access Control Units:

1. Bosch Security Systems; __________:  www.boschsecurity.us/#sle.

2. Brivo; ________:  www.brivo.com/#sle.

3. Detex Corporation; DTX Access Control:  www.detex.com/#sle.

4. DoorKing, Inc; __________:  www.doorking.com/#sle.

5. Honeywell International, Inc; __________:  www.honeywellaccess.com/#sle.

6. ZKTeco USA; __________:  www.zktecousa.com/#sle.

B. Access Control Software:

1. Honeywell International, Inc; __________:  www.honeywellaccess.com/#sle.

2. Siemens Industry, Inc; __________:  www.siemens.com/#sle.

3. ZKTeco USA; __________:  www.zktecousa.com/#sle.

C. Readers and Keypads:

1. Bosch Security Systems; __________:  www.boschsecurity.us/#sle.

2. Brivo; ________:  www.brivo.com/#sle.

3. DoorKing, Inc; __________:  www.doorking.com/#sle.

4. Honeywell International, Inc; __________:  www.honeywellaccess.com/#sle.

5. ZKTeco USA; __________:  www.zktecousa.com/#sle.

D. Source Limitations:  Where possible, furnish system components and accessories produced by 

single manufacturer and obtained from single supplier.

2.2 ACCESS CONTROL SYSTEM REQUIREMENTS

A. Provide new access control system consisting of required equipment, conduit, boxes, wiring, 

connectors, hardware, supports, accessories, software, system programming, etc. as necessary 

for a complete operating system that provides the functional intent indicated.

B. Surge Protection:
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1. Provide surge protection for readers and door strikes/locks.

2. Provide equipment power surge protection where electrical distribution system surge 
protection is not provided.

C. Access Control Points:

1. See article "ACCESS CONTROL POINT PERIPHERALS" below for device descriptions.

2. Typical _____ Door:

a. Peripherals on Unsecure Side:

1) Reader/Keypad:  Contactless smart card reader Type _____.

b. Peripherals on Secure Side:

1) Reader/Keypad:  Contactless smart card reader Type _____.

2) Door position switch.

c. Locking Device:  Electric strike.

1) Configuration:  Fail-secure.

d. Interface Requirements:

1) Provide interface with fire alarm system to release door lock upon alarm.

2) Provide interface with handicapped automatic door operator.

D. Provide products listed, classified, and labeled as suitable for the purpose intended.

1. Access Control Units and Readers:  Listed and labeled as complying with UL 294.

2.3 ACCESS CONTROL UNITS AND SOFTWARE

A. Provide access control units and software compatible with readers to be connected.

B. Unless otherwise indicated, provide software and licenses required for fully operational system.

2.4 ACCESS CONTROL POINT PERIPHERALS

A. Provide devices compatible with control units and software.

B. Provide devices suitable for operation under the service conditions at the installed location.

C. Readers and Keypads:

1. General Requirements:

a. Provide readers compatible with credentials to be used.

b. Color:  To be selected by Architect from manufacturer's available standard colors.

c. Contactless Smart Card Readers:

1) Utilize 13.56 MHz RF communication with compatible credentials.

2) Utilize 64 bit authentication keys.

3) Support ISO compliant credentials.

4) Support data encryption.

D. Door Locking Devices (Electric Strikes and Magnetic Locks):  Comply with Section 087100.
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2.5 ACCESSORIES

A. Provide components as indicated or as required for connection of access control system to 

devices and other systems indicated.

B. Unless otherwise indicated, credentials to be provided by Owner.

C. Provide cables as indicated or as required for connections between system components.

1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), minimum 
Category 5e, complying with Section 271000.

D. Provide end-of-line resistors (EOLR) as required for supervision of hardwired connections.

E. Provide accessory racks/cabinets as indicated or as required for equipment mounting.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings and configurations of system components are consistent with the indicated 

requirements.

C. Verify that mounting surfaces are ready to receive system components.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 

system.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install access control system in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.

C. Wiring Method:  Unless otherwise indicated, use wiring in conduit.

1. Use suitable listed cables in wet locations, including underground raceways.

2. Use suitable listed cables for vertical riser applications.

3. Use power transfer hinges complying with Section 087100 for concealed connections to 
door hardware.

4. Do not exceed manufacturer's recommended maximum cable length between 
components.

D. Provide grounding and bonding in accordance with Section 260526.

E. Identify system wiring and components in accordance with Section 260553.
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3.3 FIELD QUALITY CONTROL

A. Prepare and start system in accordance with manufacturer's instructions.

B. Program system parameters according to requirements of Owner.

C. Test for proper interface with other systems.

D. Correct defective work, adjust for proper operation, and retest until entire system complies with 

Contract Documents.

3.4 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 

original factory finish.

END OF SECTION  281000


