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CONSTRUCTION WORK
REPLACE WINDOWS, DOORS & STOREFRONTS
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NOTE: This Addendum forms a part of the Contract Documents. Insert it in the Project Manual.
Acknowledge receipt of this Addendum in the space provided on the Bid Form.

CONSTRUCTION WORK SPECIFICATIONS

1. SECTION 084113 ALUMINUM ENTRANCES AND STOREFRONTS: Discard the Section
bound in the Project Manual and substitute the accompanying Section (pages 084113 — 1 thru
084113 — 17) noted “Addendum 1.

2. SECTION 085113 ALUMINUM WINDOWS: Discard the Section bound in the Project Manual
and substitute the accompanying Section (pages 085113 — 1 thru 085113 — 7) noted “Addendum
1”.

3. SECTION 088100 GLASS AND GLAZING: Discard the Section bound in the Project Manual
and substitute the accompanying Section (pages 088100 — 1 thru 088100 — 7) noted “Addendum
1”.

DRAWINGS

4. Drawing No. A-602:
A. STOREFRONT SCHEDULE, FRAME - Revise Jamb Depth Column to 4-1/2”

END OF ADDENDUM
Brady M. Sherlock, P.E.

Director, Division of Design
Design & Construction
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SECTION 084113

ALUMINUM ENTRANCES AND STOREFRONTS

PART 1 - GENERAL

1.01

1.02

1.03

SUMMARY
A. Section Includes:
I. Aluminum-framed storefront systems.
2. Aluminum-framed entrance door systems.
B. Related Requirements:
1. Section 079200 “Joint Sealants” for sealants between storefront units and
adjacent construction.
2. Section 087100 “Finish Hardware” for operating hardware on entrances.
3. Section 088000 “Glazing” for glass to be installed in aluminum-framed entrances

and storefronts.
PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.

B. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans,
elevations, sections, full-size details, and attachments to other work.

1. Include details of provisions for assembly expansion and contraction and for
draining moisture occurring within the assembly to the exterior.

2. Include full-size isometric details of each type of vertical-to-horizontal
intersection of aluminum-framed entrances and storefronts, showing the
following:

a. Joinery, including concealed welds.
b. Anchorage.

c. Expansion provisions.

d. Glazing.

e. Flashing and drainage.

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor
barriers.

4, Include point-to-point wiring diagrams showing the following:

a. Power requirements for each electrically operated door hardware.
b. Location and types of switches, signal device, conduit sizes, and number
and size of wires.
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Samples for Verification: For each type of exposed finish required, in manufacturer's
standard sizes.

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

Certificates:

1. Energy Performance Certificates: For aluminum-framed entrances and
storefronts, accessories, and components, from manufacturer.
a. Basis for Certification: NFRC-certified energy performance values for

each aluminum-framed entrance and storefront.

Qualification Statements:
1. For Installer.

Sample warranties.

1.04 CLOSEOUT SUBMITTALS

A.

B.

Operation and Maintenance Data: For aluminum-framed entrances and storefronts.

Maintenance Data for Structural Sealant: For structural-sealant-glazed storefront. Include
ASTM C1401 recommendations for post-installation-phase quality-control program.

1.05 QUALITY ASSURANCE

A.

Qualifications:

1. Installers: An entity that employs installers and supervisors who are trained and
approved by manufacturer and that employs a qualified glazing contractor for
this Project who is certified under the North American Contractor Certification
Program (NACC) for Architectural Glass & Metal (AG&M) contractors.

Product Options: Information on Drawings and in Specifications establishes requirements
for aesthetic effects and performance characteristics of assemblies. 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.

1.06 WARRANTY

A.

Printed 11/22/2024

Special Warranty: Manufacturer agrees to repair or replace components of aluminum-
framed entrances and storefronts that do not comply with requirements or that fail in
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures, including, but not limited to, excessive deflection.
b. Noise or vibration created by wind and thermal and structural
movements.
c. Water penetration through fixed glazing and framing areas.
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d. Failure of operating components.
2. Warranty Period: Five years from date of Substantial Completion.

Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer
agrees to repair finishes or replace aluminum that shows evidence of deterioration of
anodized finishes within specified warranty period.

I. Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Delta E units when tested in accordance with
ASTM D 2244,
b. Chalking in excess of a No. 8 rating when tested in accordance with
ASTM D 4214.
c. Cracking, peeling, or chipping.
2. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A.

Source Limitations: Obtain all components of aluminum-framed entrance and storefront
system, including framing, venting windows, and accessories, from single manufacturer.

2.02 PERFORMANCE REQUIREMENTS

A.

Printed 11/22/2024

General Performance: Comply with performance requirements specified, as determined

by testing of aluminum-framed entrances and storefronts representing those indicated for

this Project without failure due to defective manufacture, fabrication, installation, or other

defects in construction.

1. Aluminum-framed entrances and storefronts shall withstand movements of
supporting structure, including, but not limited to, twist, column shortening,
long-term creep, and deflection from uniformly distributed and concentrated live

loads.
2. Failure also includes the following:

a. Thermal stresses transferring to building structure.

b. Glass breakage.

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

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

e. Failure of operating units.

Structural Loads:
1. Basic Wind Speed: 127 mph.

Deflection of Framing Members Supporting Glass: At design wind load, as follows:

I. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans of 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.

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which
reduces glazing bite to less than 75 percent of design dimension and that which
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reduces edge clearance between framing members and glazing or other fixed

components to less than 1/8 inch.

a. Operable Units: Provide a minimum 1/16-inch clearance between
framing members and operable units.

Structural: Test in accordance with ASTM E330/E330M as follows:

1. When tested at positive and negative wind-load design pressures, storefront
assemblies, including entrance doors, do not evidence deflection exceeding
specified limits.

2. When tested at 150 percent of positive and negative wind-load design pressures,
storefront assemblies, including entrance doors and anchorage, do not evidence
material failures, structural distress, or permanent deformation of main framing
members exceeding 0.2 percent of span.

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

Water Penetration under Static Pressure: Test in accordance with ASTM E331 as follows:

L. No evidence of water penetration through fixed glazing and framing areas,
including entrance doors, when tested in accordance with a minimum static-air-
pressure differential of 20 percent of positive wind-load design pressure, but not
less than 10 1bf/sq. ft..

Energy Performance: Certified and labeled by manufacturer for energy performance as
follows:

1. Thermal Transmittance (U-factor):
a. Fixed Glazing and Framing Areas: U-factor for the system of not more
than 0.38 Btu/sq. ft. x h x deg Fas determined in accordance with
NFRC 100.
b. Entrance Doors: U-factor of not more than 0.77 Btu/sq. ft. x h x deg F as
determined in accordance with NFRC 100.
c. Venting Windows: Whole window U-factor of not more than 0.45
Btu/sq. ft. x h x deg F as determined in accordance with NFRC 100.
2. Solar Heat-Gain Coefficient (SHGC):
a. SHGC for the system of not more than 0.36as determined in accordance
with NFRC 200.
3. Air Leakage:
a. Fixed Glazing and Framing Areas: Air leakage for the system of not

more than 0.06 cfm/sq. ft. at a static-air-pressure differential of 1.57
1bf/sq. ft. when tested in accordance with ASTM E283.

b. Entrance Doors: Air leakage of not more than 1.0 cfin/sq. ft. at a static-
air-pressure differential of 1.57 Ibf/sq. ft..
c. Venting Windows: Whole window air leakage of not more than 0.3

cfim/sq. ft. at a static-air-pressure differential of 6.24 Ibf/sq. ft. when
tested in accordance with AAMA/WDMA/CSA 101/1.S.2/A440.

4. Condensation Resistance Factor (CRF):
a. Fixed Glazing and Framing Areas: CRF for the system of not less than
55 as determined in accordance with AAMA 1503.
b. Entrance Doors: CRF of not less than 49 as determined in accordance
with AAMA 1503.
c. Venting Windows: Whole window CRF of not less than 55 as

determined in accordance with AAMA 1503.
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G. Thermal Movements: Allow for thermal movements resulting from ambient and surface
temperature changes.

L.

Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.03 STOREFRONT SYSTEMS

A. Basis-of-Design Product: Subject to compliance with requirements provide Kawneer
451T Storefront System or a comparable product by one of the following:

1. PRL Glass Systems
2. EFCO Corporation.
3. Tubelite Inc.
4, YKK AP America Inc.
B. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of

thickness required and reinforced as required to support imposed loads.

1. Exterior Framing Construction: Thermally broken.
2. Glazing System: Retained mechanically with gaskets on four sides.
3. Glazing Plane: Center.
4. Finish: Clear anodic finish.
5. Fabrication Method: Field-fabricated stick system.
6. Aluminum: Alloy and temper recommended by manufacturer for type of use and
finish indicated.
7. Steel Reinforcement: As required by manufacturer.
C. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if

not integral, where framing abuts adjacent construction.

D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with
nonstaining, nonferrous shims for aligning system components.

E. Insulated Spandrel Panels:

L.

Printed 11/22/2024

Laminated, metal-faced flat panels with no deviations in plane exceeding 0.8
percent of panel dimension in width or length.

a. Overall Panel Thickness: 1 inch.
b. Exterior Skin: Aluminum.
1) Thickness: Manufacturer's standard for finish and texture
indicated.
2) Finish: Match framing system.
3) Texture: Smooth.
4) Backing Sheet: 1/8-inch-thick tempered hardboard.
5) Impact Resistant Layer: Per manufacturer as required for wind-
debris resistance rating.
c. Interior Skin: Aluminum.
1) Thickness: Manufacturer's standard for finish and texture
indicated.
2) Finish: Matching storefront framing.
3) Texture: Smooth.
4) Backing Sheet: 1/8-inch-thick tempered hardboard.
d. Thermal Insulation Core: Manufacturer's standard rigid, closed-cell,

polyisocyanurate board.
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e. Surface-Burning Characteristics: Comply with ASTM E84; testing by a
qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1) Flame-Spread Index: 25 or less.
2) Smoke-Developed Index: 50 or less.

F. Venting Windows:

1.

Manufacturer's standard units, complying with
AAMA/WDMA/CSA 101/1.S.2/A440, with self-flashing mounting fins, and as
follows:

a. Window Type: As indicated on Drawings.

b. Minimum Performance Class: AW.

c. Minimum Performance Grade: 80.

d Hardware: Manufacturer's standard; of aluminum, stainless steel, die-cast

steel, malleable iron, or bronze; including the following:
1) Cam handle locking system.

2) Steel or bronze operating arms.

e. Weather Stripping: Provide full-perimeter weather stripping for each
operable sash unless otherwise indicated.

f. Insect Screens: Provide removable insect screen on each operable

exterior sash, with screen frame finished to match window unit,

complying with SMA 1004 or SMA 1201, and as follows:

1) Aluminum Wire Fabric: 18-by-18, 0.0445-inch-by-0.0445-inch;
18-by-16, 0.0445-inch-by-0.0515-inch; or 18-by-14, 0.0445-
inch-by-0.0624-inch mesh of 0.013-inch-diameter, coated
aluminum wire.

g. Glazing: Same as adjacent aluminum-framed entrances and storefront
glazing.
h. Finish: Match adjacent aluminum-framed entrances and storefront finish.

2.04 ENTRANCE DOOR SYSTEMS

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing or
automatic operation.

1.

4.

Door Construction: 1-3/4-inch overall thickness, with minimum 0.125-inch-
thick, extruded-aluminum tubular rail and stile members. Mechanically fasten
corners with reinforcing brackets that are deeply penetrated and fillet welded or
that incorporate concealed tie rods.

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

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

a. Provide nonremovable glazing stops on outside of door.

Finish: Match adjacent storefront framing finish.

2.05 ENTRANCE DOOR HARDWARE

A. Entrance Door Hardware: Hardware not specified in this Section is specified in
Section 087100 "Finish Hardware."

Printed 11/22/2024
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General: Provide entrance door hardware and entrance door hardware sets indicated in
door and frame schedule for each entrance door, to comply with requirements in this
Section.

Operating Trim: BHMA A156.6.

Removable Mullions: BHMA A156.3 extruded aluminum.

1. When used with panic exit devices, provide keyed removable mullions listed and
labeled by a testing and inspecting agency acceptable to authorities having
jurisdiction, for panic protection, based on testing in accordance with UL 305.
Use only mullions that have been tested with exit devices to be used.

Weather Stripping: Manufacturer's standard replaceable components.

1. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287
molded PVC.
2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven

pile with nylon-fabric or aluminum-strip backing.

Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed
fasteners on mounting strip.

2.06 GLAZING

A.

B.

C.

Glazing: Comply with Section 088000 "Glazing."

Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of
black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.

Glazing Sealants: As recommended by manufacturer.

2.07 MATERIALS

A.

B
C.
D

Printed 11/22/2024

Sheet and Plate: ASTM B209.
Extruded Bars, Rods, Profiles, and Tubes: ASTM B221.
Structural Profiles: ASTM B308/B308M.

Steel Reinforcement:

1. Structural Shapes, Plates, and Bars: ASTM A36/A36M.
2. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M.
3. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M.

Steel Reinforcement Primer: 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 in accordance with
recommendations in SSPC-SP COM, and prepare surfaces in accordance with applicable
SSPC standard.
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2.08 ACCESSORIES

A. 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.

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that
accommodate fabrication and installation tolerances in material and finish compatible
with adjoining materials and recommended by manufacturer.

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or
steel inserts complying with ASTM A123/A123M or ASTM A153/A153M
requirements.

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

nonbleeding flashing compatible with adjacent materials.

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated
for 30-mil thickness per coat.

2.09 FABRICATION
A. Form or extrude aluminum shapes before finishing.
B. Weld in concealed locations to greatest extent possible to minimize distortion or

discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces
by descaling or grinding.

C. Fabricate components that, when assembled, have the following characteristics:
1. Profiles that are sharp, straight, and free of defects or deformations.
2 Accurately fitted joints with ends coped or mitered.
3. Physical and thermal isolation of glazing from framing members.
4 Accommodations for thermal and mechanical movements of glazing and framing

to maintain required glazing edge clearances.

5. Provisions for field replacement of glazing from exterior.
6. Fasteners, anchors, and connection devices that are concealed from view to
greatest extent possible.
7. Units and components that can be installed from the exterior to the greatest
extent possible; Interior trim is excepted.
D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting
stops.
E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation
and for installing entrance door hardware.
1. At interior and exterior doors, provide compression weather stripping at fixed

stops.
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F. Entrance Doors: Reinforce doors as required for installing entrance door hardware.
1. At pairs of exterior doors, provide sliding-type weather stripping retained in
adjustable strip and mortised into door edge.
2. At exterior doors, provide weather sweeps applied to door bottoms.
G. Entrance Door Hardware Installation: Factory install entrance door hardware to the

greatest extent possible. Cut, drill, and tap for factory-installed entrance door hardware
before applying finishes.

H. After fabrication, clearly mark components to identify their locations in Project in
accordance with Shop Drawings.

2.10 ALUMINUM FINISHES
A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.
2.11 SOURCE QUALITY CONTROL
A. Structural Sealant: Perform quality-control procedures complying with ASTM C1401
recommendations, including, but not limited to, assembly material qualification
procedures, sealant testing, and assembly fabrication reviews and checks.
PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

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

3.02 INSTALLATION, GENERAL

A. Install units from the exterior as much as possible.

B Comply with manufacturer's written instructions.

C. Do not install damaged components.

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

E. Rigidly secure nonmovement joints.

F. Install anchors with separators and isolators to prevent metal corrosion and electrolytic
deterioration and to prevent impeding movement of moving joints.

G. Seal perimeter and other joints watertight unless otherwise indicated.
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H. Metal Protection:

1. Where aluminum is in contact with dissimilar metals, protect against galvanic
action by painting contact surfaces with materials recommended by manufacturer
for this purpose or by installing nonconductive spacers.

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

L Set continuous sill members and flashing in full sealant bed, as specified in
Section 079200 "Joint Sealants," to produce weathertight installation.

J. Install joint filler behind sealant as recommended by sealant manufacturer.
K. Install components plumb and true in alignment with established lines and grades.
INSTALLATION OF OPERABLE UNITS

A. Install operable units level and plumb, securely anchored, and without distortion. Adjust
weather-stripping contact and hardware movement to produce proper operation.

INSTALLATION OF GLAZING
A. Install glazing as specified in Section 088000 "Glazing."

INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS

A. Install entrance doors to produce smooth operation and tight fit at contact points.
1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather
stripping.
2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door

hardware in accordance with entrance door hardware manufacturers' written
instructions using concealed fasteners to greatest extent possible.

ERECTION TOLERANCES
A. Install aluminum-framed entrances and storefronts to comply with the following
maximum tolerances:
1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet.
2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet.
3. Alignment:
a. Where surfaces abut in line or are separated by reveal or protruding
element up to 1/2 inch wide, limit offset from true alignment to 1/16
inch.
b. Where surfaces are separated by reveal or protruding element from 1/2 to
1 inch wide, limit offset from true alignment to 1/8 inch.
c. Where surfaces are separated by reveal or protruding element of 1 inch
wide or more, limit offset from true alignment to 1/4 inch.
4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total
length.

END OF SECTION
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SECTION 085113

ALUMINUM WINDOWS

PART 1 GENERAL

1.01 RELATED WORK SPECIFIED ELSEWHERE

A.

B.

Joint Sealers: Section 079200.

Glass and Glazing: Section 088100.

1.02 PREINSTALLATION MEETINGS

A.

Preinstallation Conference: Conduct conference at Project site.

1.03 REFERENCES

A.

AAMA/WDMA/CSA 101/1.S.2/A440, NAFS - North American Fenestration
Standard/Specification for windows, doors, and skylights; jointly published by
the American Architectural Manufacturers Association (AAMA), the Window &
Door Manufacturers Association (WDMA), and the Canadian Standards
Association (CSA).

SMA 1004, Specifications for Aluminum Tubular Frame Screens for Windows;
published by the Screen Manufacturers Association (SMA).

1.04 DEFINITIONS

A.

Updated 02/05/2009
Printed 11/22/2024

Performance class designations according to
AAMA/WDMA/CSA101/1.S.2/NAFS:

1. AW: Architectural.

HC: Heavy Commercial.

C: Commercial.

LC: Light Commercial.

R: Residential.

nbkwbd

Performance grade number according to AAMA/WDMA/CSA 101/1.S.2/NAFS:
1. Design pressure number in pounds force per square foot used to
determine the structural test pressure and water test pressure.

Structural Test Pressure: For uniform load structural test, is equivalent to 150
percent of the design pressure.

Minimum Test Size: Smallest size permitted for performance class (gateway test

size). Products must be tested at minimum test size or at a size larger than
minimum test size to comply with requirements for performance class.
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1.05 PERFORMANCE REQUIREMENTS

A.

General: Provide aluminum windows capable of complying with performance

requirements indicated, based on testing manufacturer’s windows that are

representative of those specified.

L. Minimum Test Size: Size required by AAMA/WDMA 101/1.S.2/NAFS
for gateway performance.

Structural Performance: Provide aluminum windows capable of withstanding the

effects of the following loads, based on testing units representative of those

indicated for Project that pass AAMA/WDMA 101/1.S.2/NAFS, Uniform Load

Structural Test

I. Design Wind Loads: Determine design wind loads applicable to Project
from basic wind speed indicated in miles per hour at 33 feet above grade,
according to ASCE 7-02, Section 6.5, “Method 2-Analytical Procedure”
based on mean roof heights above grade indicated on Drawings.

a. Basic Wind Speed: 127 mph.
b. Importance Factor: 1.0.
c. Exposure Category: B.
2. Deflection: Design glass framing system to limit lateral deflections of

glass edges to less than 1/175 of glass-edge length or 3/4 inch, whichever
is less, at design pressure based on testing performed in accordance with
ASTM E330 for both positive and negative pressure as defined by
AAMA/WDMA/CSA 101/1.S.2/A440; Uniform Load Deflection Test or
Uniform Load Structural Test.

Thermal Movements: Provide aluminum windows, including anchorage, that
allow for thermal movements resulting from the following maximum change
(range) in ambient and surface temperatures by preventing buckling, opening of
joints, overstressing of components, failure of joint sealants, failure of
connections, and other detrimental effects. Base engineering calculation on
surface temperatures of materials due to both solar heat gain and nighttime-sky
heat loss.

1. Temperature Change (Range): 120 degrees F, ambient.

1.06 SUBMITTALS

A.

Updated 02/05/2009
Printed 11/22/2024

Shop Drawings: Show fabrication details and connections to adjacent
construction.

Product Data: Catalog sheets, specifications, and installation instructions for
each type window unit.

Samples:
1. Corner section of frame, sash, and insect screen.
2. Color Samples: Manufacturer’s standard color finishes.

Quality Control Submittals:
1. Installer’s Qualifications Data:
a. Name of each person who will be performing the Work and their
employer’s name, business address and telephone number.
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b. Names and addresses of 3 similar projects that each person has
worked on during the past 5 years.
1.07 QUALITY ASSURANCE

A. Certification: Each window unit shall bear the AAMA or WDMA Certification
label.

B. Qualifications: The person(s) installing the windows and their Supervisor shall
be personally experienced in window installations and shall have been regularly
employed by a Company installing windows for a minimum of 5 years.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver windows in protective containers, marked with identification for window
location.
B. Store and handle windows in a manner that will not cause damage to the finish.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Source Limitations: Obtain all components of aluminum-framed entrance and

storefront system, including framing, venting windows, and accessories, from
single manufacturer.

B. Basis-of-Design Product: Subject to compliance with requirements provide
Kawneer 451T Storefront System or a comparable product by one of the
following:

1. PRL Glass Systems

2. EFCO Corporation.

3. Tubelite Inc.

4. YKK AP America Inc.

C. Framing Members: Manufacturer's extruded- or formed-aluminum framing
members of thickness required and reinforced as required to support imposed
loads.

1. Exterior Framing Construction: Thermally broken.
2. Glazing System: Retained mechanically with gaskets on four sides.
3. Glazing Plane: Front.
4. Finish: Clear anodic finish.
5. Fabrication Method: Field-fabricated stick system.
6. Aluminum: Alloy and temper recommended by manufacturer for type of
use and finish indicated.
7. Steel Reinforcement: As required by manufacturer.
D. Backer Plates: Manufacturer's standard, continuous backer plates for framing

members, if not integral, where framing abuts adjacent construction.

Updated 02/05/2009
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Brackets and Reinforcements: Manufacturer's standard high-strength aluminum
with nonstaining, nonferrous shims for aligning system components.

Insulated Spandrel Panels:

1. Laminated, metal-faced flat panels with no deviations in plane exceeding
0.8 percent of panel dimension in width or length.
a. Overall Panel Thickness: 1 inch.
b. Exterior Skin: Aluminum.
1) Thickness: Manufacturer's standard for finish and texture
indicated.
2) Finish: Match framing system.
3) Texture: Smooth.
4) Backing Sheet: 1/8-inch-thick tempered hardboard.
5) Impact Resistant Layer: Per manufacturer as required for
wind-debris resistance rating.
c. Interior Skin: Aluminum.
1) Thickness: Manufacturer's standard for finish and texture
indicated.
2) Finish: Matching storefront framing.
3) Texture: Smooth.
4) Backing Sheet: 1/8-inch-thick tempered hardboard.
d. Thermal Insulation Core: Manufacturer's standard rigid, closed-
cell, polyisocyanurate board.
e. Surface-Burning Characteristics: Comply with ASTM E84;

testing by a qualified testing agency. Identify products with
appropriate markings of applicable testing agency.

1) Flame-Spread Index: 25 or less.

2) Smoke-Developed Index: 50 or less.

Venting Windows:

1. Manufacturer's standard units, complying with AAMA/WDMA/CSA
101/1.S.2/A440, with self-flashing mounting fins, and as follows:
a. Window Type: As indicated on Drawings.
b Minimum Performance Class: AW.
C. Minimum Performance Grade: 80.
d Hardware: Manufacturer's standard; of aluminum, stainless steel,

die-cast steel, malleable iron, or bronze; including the following:
1) Cam handle locking system.

2) Steel or bronze operating arms.

e. Weather Stripping: Provide full-perimeter weather stripping for
each operable sash unless otherwise indicated.

f. Insect Screens: Provide removable insect screen on each

operable exterior sash, with screen frame finished to match

window unit, complying with SMA 1004 or SMA 1201, and as

follows:

1) Aluminum Wire Fabric: 18-by-18, 0.0445-inch-by-
0.0445-inch; 18-by-16, 0.0445-inch-by-0.0515-inch; or
18-by-14, 0.0445-inch-by-0.0624-inch mesh of 0.013-
inch-diameter, coated aluminum wire.

g. Glazing: Same as adjacent aluminum-framed entrances and
storefront glazing.
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h.

Hung Windows:

REVISED 11/22/2024

Finish: Match adjacent aluminum-framed entrances and
storefront finish.

1. Manufacturer's standard units, complying with AAMA/WDMA/CSA
101/1.S.2/A440, and as follows:

a.

b.
C.
d

Window Type: As indicated on Drawings.

Minimum Performance Class: AW.

Minimum Performance Grade: 80.

Hardware: Manufacturer's standard; of aluminum, stainless steel,

die-cast steel, malleable iron, or bronze; including the following:

1) Counterbalancing Mechanism: Complying with
AAMA 902, concealed, of size and capacity to hold sash
stationary at any open position.

2) Locks and Latches: Allow unobstructed movement of
the sash across adjacent sash in direction indicated and
operated from the inside only.

3) Tilt Latch: Releasing latch allows sash to pivot about
horizontal axis to facilitate cleaning exterior surfaces
from the interior.

Weather Stripping: Provide full-perimeter weather stripping for

each operable sash unless otherwise indicated.

Insect Screens: Provide removable insect screen on each

operable exterior sash, with screen frame finished to match

window unit, complying with SMA 1004 or SMA 1201, and as
follows:

1) Aluminum Wire Fabric: 18-by-18, 0.0445-inch-by-
0.0445-inch; 18-by-16, 0.0445-inch-by-0.0515-inch; or
18-by-14, 0.0445-inch-by-0.0624-inch mesh of 0.013-
inch-diameter, coated aluminum wire.

Glazing: Same as adjacent aluminum-framed entrances and

storefront glazing.

Finish: Match adjacent aluminum-framed entrances and

storefront finish.

2.02 ALUMINUM WINDOW TYPES/GRADE/PERFORMANCE CLASS

A.

Updated 02/05/2009
Printed 11/22/2024

Comply with the AAMA/WDMA/CSA 101/1.S.2/A440, NAFS requirements for
the following window designation(s):
1. Performance Class and Grade: AW90.

Condensation-Resistance Factor (CRF): Provide aluminum windows tested for
thermal performance according to AAMA 1503, showing a minimum CRF of 45.

Thermal Transmittance: Provide aluminum windows with a whole-window, U-
factor maximum indicated at 15-mph exterior wind velocity and winter condition
temperatures when tested according to AAMA 1503.

1. Fixed Window U-Factor: 0.38 Btu/sq. ft. x h x degree F or less.

2. Operable Window U-Factor: 0.45 Btu/sq. ft. x h x degree F or less
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D. Solar Heat-Gain Coefficient (SHGC): Provide aluminum windows with a whole-window

SHGC maximum of 0.36, determined according to NFRC 200 procedures.

2.03 MATERIALS

A.

B.

Frame and Sash Members: Extruded Aluminum, 6063 alloy TS5 temper.
Fasteners: Aluminum or Stainless steel.
1. Exposed Fasteners: Phillips flat-head screws. Match the finish of the

member being fastened.

Compression Weatherstripping:

1. Neoprene Gaskets: ASTM D 2000.
2. PVC Gaskets: ASTM D 2287.
3. Expanded Neoprene Gaskets: ASTM C 509

Sliding Weatherstripping:
1. Woven Pile: AAMA 701.2.

Thermal Break: Provide manufacturer’s standard continuous thermal barrier.

Insect Screens: Manufacturer’s standard removable unit for each operable sash,
designed not to interfere with sash operation.

1. Frame: Extruded or formed aluminum 0.040 inch minimum wall
thickness, mitered or coped joints, concealed mechanical fasteners.

2. Retainer Spline: Vinyl.

3. Screen Mesh: Manufacturer’s standard or recommended screen.

Bituminous Coating: Cold-applied asphalt mastic complying with SSPC-PAINT
12, compounded for 30-mil thickness per coat.

2.04 FINISHES

A.

Prepare the aluminum surfaces for finishing in accordance with the Aluminum
Association recommendations and standards.

Finish all exposed aluminum surfaces. Process all components of each assembly
simultaneously to attain uniform color.

Finish: Natural Anodized, NAAMM AA-M21C22A41, (minimum thickness 0.7
mils), natural aluminum color.

2.05 ACCESSORIES

A. Poles: Manufacturer’s standard; one pole for each room or space where a sash
locking rail is over 6’-6” above the floor.
PART 3 EXECUTION
Updated 02/05/2009

Printed 11/22/2024
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3.01 EXAMINATION
A. Verification of Conditions: Examine surfaces to receive aluminum windows for
defects that will adversely affect the execution and quality of the Work. Do not
proceed until unsatisfactory conditions are corrected.
3.02 INSTALLATION
A. Install the Work of this Section in accordance with the manufacturer’s printed
instructions, except as shown or specified otherwise.
B. Paint aluminum surfaces in contact with masonry or incompatible metals with
bituminous coating.
C. Anchor window units securely in place, plumb, level, aligned, without warp of
frames or sash.
3.03 ADJUSTING
A. Adjust operating sash and hardware for smooth operation and weathertight
closure. Lubricate hardware and other moving parts, except parts in contact with
weatherstripping.
3.04 CLEANING
A. Clean aluminum surfaces promptly after installation.
END OF SECTION
Updated 02/05/2009
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SECTION 088100

GLASS AND GLAZING

PART 1 GENERAL

1.01 RELATED WORK SPECIFIED ELSEWHERE

A.

B.

Aluminum Entrances and Storefronts: Section 084113.

Aluminum Windows: Section 085113.

1.02 REFERENCES

A.

Comply with recommendations in the "Glazing Manual" and "Sealant Manual"
of the Glass Association of North America except as shown or specified
otherwise, and except as specifically recommended otherwise by the
manufacturers of the glass and glazing materials.

Insulating glass units shall also comply with the Insulating glass Manufacturers
Institute (IGMA) Publication for Insulating Glass: SIGMA TM-3000, "North
American Glazing Guidelines for Sealed Insulating Glass Units for Commercial
and Residential Use".

1.03 SUBMITTALS

A.

Updated 08/18/2023

Printed 11/22/2024

Product Data: Manufacturer's specifications and installation instructions for each
type of glass and glazing material specified, and spacers and compressible filler
rod.

Submit an Environmental Product Declaration (EPD) from the manufacturer for

glass within this specification section, if available. A statement of the

contractor’s good faith effort to obtain the EPD shall be provided if not available.

1. Manufacturer-provided EPDs must be Product Specific Type III (Third-
Party Reviewed), in adherence with ISO 14025 Environmental labels
and declarations, 1ISO 14044 Environmental management — Life cycle
assessment, and 1ISO 21930 Core rules for environmental product
declarations of construction products and services.

Samples:

1. Glass: 12 x 12 inch pieces for each type of glass specified.
a. Insulating glass samples need not be hermetically sealed, but

include edge construction materials.

2. Setting blocks, full size.

Quality Control Submittals:

1. Test Reports: Certified test data to sufficiently substantiate glass or glass
assembly compliance with requirements specified.

2. Certificates:
a. Affidavit required under Quality Assurance Article.
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1.04 QUALITY ASSURANCE

A.

Compatibility of Materials: All components of the glazing system shall be
manufactured or recommended by one manufacturer to assure the compatibility
of materials.

Safety Glazing: Where safety glazing is indicated, provide glazing that complies
with 16 CFR 1201, Category II.

Certification:
1. Affidavit by the material supplier, certifying type and quality of glass
furnished.

Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated,
Low-E Coatings: A qualified insulating-glass manufacturer who is approved by
coated-glass manufacturer.

Installer Qualifications: A qualified installer who employs glass installers for this
Project who are certified under the National Glass Association's Certified Glass
Installer Program.

Glass Testing Agency Qualifications: A qualified independent testing agency
accredited according to the NFRC CAP 1 Certification Agency Program.

Sealant Testing Agency Qualifications: An independent testing agency qualified
according to ASTM C 1021 to conduct the testing indicated.

Preconstruction Adhesion and Compatibility Testing: Test each glass product,
tape sealant, gasket, glazing accessory, and glass-framing member for adhesion
to and compatibility with elastomeric glazing sealants.

1. Testing is not required if data are submitted based on previous testing of
current sealant products and glazing materials matching those submitted.
2. Use ASTM C 1087 to determine whether priming and other specific

joint-preparation techniques are required to obtain rapid, optimum
adhesion of glazing sealants to glass, tape sealants, gaskets, and glazing
channel substrates.

3. Test no fewer than four (4) samples of each type of material, including
joint substrates, shims, sealant backings, secondary seals, and
miscellaneous materials.

4, Schedule enough time for testing and analyzing results to prevent
delaying the Work.
5. For materials failing tests, submit sealant manufacturer's written

instructions for corrective measures including the use of specially
formulated primers.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

Updated 08/18/2023
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Protect glazing materials according to manufacturer's written instructions.
Prevent damage to glass and glazing materials from condensation, temperature
changes, direct exposure to sun, or other causes.
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1.06 PROJECT CONDITIONS

A. Environmental Requirements: Comply with glazing materials manufacturer's
written recommendations regarding environmental conditions under which
glazing materials can be installed.

B. Glazing channel dimensions shown are intended to provide for necessary
minimum bite on the glass, minimum edge clearance and adequate glazing
material thicknesses, with reasonable tolerances. Provide correct glass size for
each opening, within the tolerances and necessary dimensions required.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations for Glass: Obtain tinted and coated glass from single source
from single manufacturer.

2.02 PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems shall withstand normal thermal movement and
wind and impact loads (where applicable) without failure, including loss or glass
breakage attributable to defective manufacture, fabrication, or installation; failure
of sealants or gaskets to remain watertight and airtight; deterioration of glazing
materials; or other defects in construction.

B. Structural Performance: Glazing shall withstand the following design loads
within limits and under conditions indicated determined in accordance with the
IBC and ASTM E1300:
1. Design Wind Pressures: Determine design wind pressures applicable to
Project in accordance with ASCE/SEI 7, based on heights above grade
indicated on Drawings.

a. Basic Wind Speed: 127 mph.
b. Importance Factor: 1.0.
c. Exposure Category: B.
2. Thermal Loads: Design glazing to resist thermal stress breakage induced

by differential temperature conditions and limited air circulation within
individual glass lites and insulated glazing units.

C. Thermal and Optical Performance Properties: Provide glass with performance
properties specified, as indicated in manufacturer's published test data, based on
procedures indicated below:

1. For monolithic-glass lites, properties are based on units with lites 6 mm
thick.

2. For laminated-glass lites, properties are based on products of
construction indicated.

3. For insulating-glass units, properties are based on units of thickness

indicated for overall unit and for each lite.

Updated 08/18/2023
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4, U-Factors: Center-of-glazing values, in accordance with NFRC 100 and
based on most current non-beta version of LBL's WINDOW computer
program, expressed as Btu/sq. ft. x h x deg F.

5. SHGC and Visible Transmittance: Center-of-glazing values, in
accordance with NFRC 200 and based on most current non-beta version
of LBL's WINDOW computer program.

6. Visible Reflectance: Center-of-glazing values, in accordance with
NFRC 300.
2.03 GLASS
A. General: Installed glazing systems shall withstand normal thermal movement and
wind and impact loads (where applicable) without failure, including loss or glass
breakage attributable to the following: defective manufacture, fabrication, or
installation; failure of sealants or gaskets to remain watertight and airtight;
deterioration of glazing materials; or other defects in construction.

1. Structural Performance: Insulating glass units shall withstand the
following design loads within limits and under conditions indicated
determined according to ASTM E 1300.

a. Design Wind Pressures: As indicated on Drawings.

2. Laminated Glass: ASTM C 1172. Use materials that have a proven
record of no tendency to bubble, discolor, or lose physical and
mechanical properties after fabrication and installation.

3. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear),
Quality-Q3.

4. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered),
Condition A (uncoated) unless otherwise indicated, Type I, Class 1
(clear) or Class 2 (tinted) as indicated, Quality-Q3.

a. Fabrication Process: By horizontal (roller-hearth) process with
roll-wave distortion parallel to bottom edge of glass as installed
unless otherwise indicated.

5. Safety Glazing Labeling: Where safety glazing is indicated, permanently
mark glazing with certification label of the SGCC or another certification
agency acceptable to authorities having jurisdiction. Label shall indicate
manufacturer's name, type of glass, thickness, and safety glazing
standard with which glass complies.

B. Type M Glass: Organically Sealed Insulating Glass Units; ASTM C 1036,

Updated 08/18/2023
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applicable Type and Class for glass indicated below, quality q3 for Type I glass;
manufacturer's standard edge construction of spacers and sealants permanently
bonded to glass surfaces and hermetically sealed to provide a dehydrated air
space 1/2 inch thick with -60 degrees F. dew point; fabricated of the following
glass.

1. Exterior Glass: Laminated glass with Low-E coating on surface 2.

2. Interior Glass: Laminated glass.

3. Safety glazing required.

4. Glass Thickness(es): 1-inch.

5. Interspace Content: Air or Argon as required to meet thermal
performance requirements.

6. Winter Nighttime NFRC U-value: < 0.38 Btu/(h-{t2-°F).

7. Visible Light Transmittance: 68 percent minimum.
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8. Spandrel Opacification: Where indicated provide the following:
a. Ceramic Frit: Colored ceramic material fire-fused to the #5
surface during the heat treating process. Color as selected by the
Director’s Representative.

2.02 GLAZING MATERIALS

A.

Type 12 Glazing Material: Molded Neoprene Glazing Gaskets; molded or
extruded neoprene gaskets of the profile and hardness required for watertight
construction; ASTM D 2000 designation 2BC 415 to 3BC 620.

Colors: For exposed materials provide color as indicated or, if not indicated, as
selected by the Director from the manufacturer's standard colors. For concealed
materials, provide any of the manufacturer's standard colors.

Setting Blocks: Neoprene, 70-90 durometer hardness, with proven compatibility
with sealants used.

Compressible Filler Rod: Closed-cell or waterproof-jacketed rod stock of
synthetic rubber or plastic foam, proven to be compatible with glazing materials
used, flexible and resilient, with 5-10 psi compression strength for 25 percent
deflection.

Cleaners, Primers and Sealers: Type recommended by glazing material
manufacturer.

PART 3 EXECUTION

3.01 PREPARATION

A.

Clean the glazing channel, or other framing members to receive glass,
immediately before glazing. Remove coatings which are not firmly bonded to
the substrate. Remove lacquer from metal surfaces wherever elastomeric
sealants are used.

Inspect each piece of glass immediately before installation, and eliminate pieces
which have observable damage or face imperfections.

Apply primer or sealer to joint surfaces wherever recommended by sealant
manufacturer.

Examine glazing units to locate exterior and interior surfaces. Label or mark
units as needed so that exterior and interior surfaces are readily identifiable. Do
not use materials that leave visible marks in the completed Work.

3.02 INSTALLATION

A.

Updated 08/18/2023
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Each installation shall withstand normal temperature changes, wind loading, and
impact loading (for operating sash and doors) without failure of any kind
including loss or breakage of glass, failure of sealants or gaskets to remain
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watertight and airtight, deterioration of glazing materials and other defects in the
Work.

Install glass in accordance with the standards detailed in the "Glazing Manual" of
the Glass Association of North America and the "Sealant Manual" of the Flat
Glass Marketing Association except as shown and specified otherwise, and
except as specifically recommended otherwise by the manufacturers of the glass
and glazing materials.

Unify appearance of each series of lights by setting each piece to match others as
nearly as possible. Inspect each piece and set with pattern, draw and bow
oriented in the same direction as other pieces.

Install glazing materials in accordance with the manufacturer's printed
instructions.

3.03 GLAZING

A.

Updated 08/18/2023
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Install setting blocks of proper size at quarter points of sill rabbet. If required to
keep in place set blocks in thin course of the heel-bead compound.

Provide spacers inside and out, and of proper size and spacing, for all glass sizes
larger than 50 united inches, except where gaskets are used for glazing. Provide
1/8 inch minimum bite of spacers on glass and use thickness equal to sealant
width, except with sealant tape use thickness slightly less than final compressed
thickness of tape.

Voids and Filler Rods: Prevent exudation of sealant or compound by forming
voids or installing filler rods in the channel at the heel of jambs and head (do not
leave voids in the sill channels) except as otherwise indicated, depending on light
sizes, thickness and type of glass, and complying with manufacturer's
recommendations.

Do not cut, seam, nip, or abrade glass which is tempered, heat strengthened, or
coated.

Force glazing materials into channel to eliminate voids and to ensure complete
"wetting" or bond of glazing material to glass and channel surfaces.

Tool exposed surfaces of glazing sealants and compounds to provide a
substantial "wash" away from the glass. Install pressurized tapes and gaskets to
protrude slightly out of the channel, so as to eliminate dirt and moisture pockets.

Where wedge-shaped gaskets are driven into one side of the channel to pressurize
the sealant or gasket on the opposite side, provide adequate anchorage to ensure
that gasket will not "walk" out when subjected to dynamic movement. Anchor
gasket to stop with matching ribs, or by proven adhesives, including embedment
of gasket tail in cured heel bead.
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Gasket Glazing: Miter cut and bond ends together at corners where gaskets are
used for channel glazing, so that gaskets will not pull away from corners and
result in voids or leaks in the glazing system.

3.04 CURE, PROTECTION AND CLEANING

A.

D.

Updated 08/18/2023

Printed 11/22/2024

Cure glazing materials in accordance with manufacturer's printed instructions and
recommendations, to obtain high early bond strength, internal cohesive strength,
and surface durability.

Mark glazed openings immediately upon installation of glass by attaching
crossed streamers to framing. Do not apply markers of any type to surfaces of
glass.

Replace glass included in the work which is broken, or otherwise damaged, from
the time Work is started at the site until the date of physical completion.

Maintain glass in a reasonably clean condition until date of physical completion.

1. Clean and trim excess glazing material from the glass and stops or
frames promptly after installation.

When directed, or just before the project is turned over to the State, remove dirt

and other foreign material and wash and polish glass included in the work on

both sides.

END OF SECTION
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