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1.1

1.2

1.3

1.4

SECTION 08 44 23 - STRUCTURAL-SEALANT-GLAZED CURTAIN WALLS
PART 1 - GENERAL

SUMMARY

Section Inciudes:

1. Factory-clazed, four-sided structural-sealant-glazed curtain-wall assemblies.
Related Requirements:

1. Section 08 44 13 "Glazed Aluminum Curtain Walls" for conventionally glazed
curtain walls.

2. Section 08 80 00 - “Glazing”

ALLOWANCES

Preconstruction iaboratory mockup, Source quaiity-control and field quality-control
testing is part of testing and inspecting allowance.

PREINSTALLATION MEETINGS

Pre-installation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each type of product.

1.  Include construction details, material descriptions, dimensicons of individua!
components and profiles, and finishes.

Shop Drawings: For structural-sealant-glazed curtain walls. 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 vertical-to-horizontal intersection of
structural-sealant-glazed curtain walls, showing the following:

a. Jolnery, including concealed welds.

D, Anchorage.
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C. Expansion provisions.

d. Glazing,

. Flashing and drainage.

3.

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

C. Samples for Initial Selection: For units with factory-applied color finishes.

B.  Samples for Verification: For each type of exposed finish reguired, In
manufacturer's standard sizes.

E. Fabrication Sample: Of each verticai-to-horizontal intersection of assemblies, made
from 12-inch {300-mm) lengths of full-size components and showing details of the

foliowing:

1. Joinery, including concealed welds.
2. Anchorage.

3. Expansion provisions.

4, Glazing.

5. Flashing anc drainage.

F. Delegated-Design Submittai: For structural-sealant-glazed curtain walls indicated
to comply with performance requirements and design criteria, including analysis
data signed and sealed by the qualified professional engineer responsibie for their
preparation.

1.5 INFORMATIONAL SUBMITTALS

A, LEED Submittals:

1

Product Data for Credit IEQ 4.1: For glazing sealants used inside the

weatherproofing system, documentation including printed statement of VOC
content,

l.aboratory Test Reports for Credit IEQ 4.1 For glazing sealants used inside
the weatherproofing system, documentation indicating that products comply
with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile
Organic Chemical Emissions from indoor Sources Using Environmental
Chambers."

B. Preconstruction Laboratory Mockup Testing Submittals:

1.

Testing Program: Developed specifically for Project.
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2. Test Reports: Prepared by a qualified preconstruction testing agency for each
mockup test.

3. Record Drawings: As-built drawings of preconstruction laboratory mockups
showing changes made during preconstruction laboratory maockup testing,

C.  Qualification Data. For Instalier and laboratory mockup testing agency and field
testing agency.

D. Energy Performance Certificates: For structural-sealant-glazed curtain walls,
accessories, and components from manufacturer,

1, Basis for Certification: NFRC-certified energy performance values for each
structural-sealant-glazed curtain wall.

E. Product Test Reports: For structural-sealant-glazed curtain walis, for tests
nerformed by a qualified testing agency.

F. Quality-Controt Program: Developed specifically for Project, including fabrication
and installation, according to recommendations in ASTM C 1401, Include periodic
qualiity-confrol reports.

G.  Source guality-control reports,

H.  Field guality-contro! reports.

I Sample Warranties: For speciat warranties.

1.6 CLOSEQUT SUBMITTALS

A. Maintenance Data: For structurai-sealant-giazed curtain walis to include in
maintenance manuals.

B. Maintenance Data for Structural Sealant: For structural-sealant-glazed curtain
walls to include in maintenance manuals. Include ASTM C 1401 recommendations
for postinstaliation-phase quality-contro! program,

1.7 QUALITY ASSURANCE

A Installer Qualifications: An entity that employs installers and supervisors who are
trained and approved by manufacturer,

B, Laboratory Mockup Testing Agency Qualifications: Qualified according to
ASTM E 639 for testing indicated and accredited by IAS or ILAC Mutual Recognition
Arrangement as complying with ISO/IEC 17025,

C. Testing Agency Qualifications: Qualified according to ASTM E 6989 for testing
indicated and accredited by IAS or ILAC Mutual Recognition Arrangement as
complying with ISO/IEC 17025,
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D.

1.8

1.9

Product Options: Information on Drawings and in Specifications establishes
requirements for aesthetic effects and performance characteristics of assemblies,
Aesthetic affects are indicated by dimensions, arrangements, alignment, and
profiles of components and assemblies as they relate to sightlines, to one another,
and to adioining construction,

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

Structural-Sealant Glazing: Comply with ASTM C 1401 for design and installation
of curtain-wall assemblies.

MOCKUPS

Mockups: Build mockups to verify selections made under Sampte submittals and to
demonstrate aesthetic effects and set quality standards for fabrication and
instaliation.

1. Buitd mockup of typical wall area as shown on Drawings.

2.  Testing shall be performed on mockups according to requirements in "Field
Quality Centrol" Article,

3. Approval of mockups does not constitute approval of deviations from the
Contract Documents contained in mockups uniess Architect specifically
approves such deviations in writing.

4, Subject to compliance with requirements, approved mockups may bacome
part of the completed Work if undisturbed at time of Substantial Completion.

PRECONSTRUCTION LABORATORY MOCKUPS

Preconstruction Testing Service: Engage a qualified testing agency to perform
testing on preconstruction laboratory mockups.

Build preconstruction laboratory mockups at testing agency facility; use personnel,
products, and methods of construction that will be used at Project site,

1. Size and Configuration: As indicated within the MMC bean 2 Roof Interim
Progress set dated March 15, 2013 and the final Construction documents
dated May 3, 2013,

2. Notify Architect seven days in advance of the dates and times when
preconstruction laboratory mockups will be constructed and tested.

Preconstruction Laboratory Mockup Testing Program: Test preconstruction
laboratory mockups according to reguirements in "Performance Requirements”
Article. Perform the following tests in the following order:
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1.10

1. Structural: ASTM E 330 at 50 percent of positive test load.
2. Alr Infiltration: ASTM E 283,
3. Water Penetration under Static Pressure: ASTM E 331.
4, Water Penetration under Dynamic Pressure. AAMA 501.1.
5, Structural: ASTM E 330 at 100 percent of positive and negative test loads.
Repeat the following:
a. Air Infittration: ASTM E 283.
b, Water Penetration under Static Pressure: ASTM E 331,
6. Interstory Drift: AAMA 501.4 at 100G percent of design displacement. Repeat
the following:
a. Air Infittration: ASTM E 283,
b. Water Penetration under Static Pressure: ASTM E 331.
7. Vertical Interstory Movement: AAMA 501.7. Repeat the following:
a. Alr Infiltration: ASTM E 283.
b,  Water Penetration under Static Pressure: ASTM E 331.
8. Thermal Cycling: According to AAMA 501.5, Repeat the following:
a. Alr Infiltration: ASTM E 283.
b. Water Penetration under Static Pressure; ASTM E 331,
9. Structural: ASTM E 330 at 100 and 150 percent of positive and negative test
ivads. Repeat the following:
a. Alr Infiltration: ASTM E 283.
b. Water Penetration under Static Pressure: ASTM £ 331,
WARRANTY

Special Warranty: Manufacturer agrees to repair or repiace components of glazed
aluminum curtain wall that do not comply with requirements or that fail in materials
or workmanship within specified warranty period.

1.

Failures include, but are not limited te, the following:

a. Structural failures including, but not limited to, excessive defiection.
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b, Noise or vibration created by wind and thermal and structural
movements.

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

d. Water penefration through fixed glazing and framing areas.
e, Failure of operating components.
2. Warranty Period: 10 years from date of Substantial Completion,
B.  Special Finish Warranty: Standard form in which manufacturer agrees to repair
finishes or replace aluminum that shows evidence of deterioration of factory-applied
finishes within specified warranty period.

1, Deterioration includes, but is not imited to, the foliowing:

a. Color fading more than 5 Hunter units when tested according to
ASTM D 2244.

D, Chalking in excess of a No. 8 rating when tested according to
ASTM D 4214,

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Warranty Period: 10 vears from date of Substantial Completion.
PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A, Delegated Design: Engage a qualified professional engineer, as defined in
Section 01 40 00 "Quality Requirements,” to design structural-sealant-giazed
curtain walls,

B. General Performance: Compiy with performance requirements specified, as
determined by testing of structural-sealant-glazed curtain walls representing those
indicated for this Project without failure due fo defective manufacture, fabrication,
installation, or other defects in construction,

1. Structural-sealant-glazed curtain walls shall withstand movements of
supporting structure including, but not limited to, story drift, 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,
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b. Giass 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.
C. Structural Loads:
1. Wind Loads: As indicated on Drawings.

2. Other Design Loads: As indicated within MMC bean 2 roof project interim
progress set dated March 15, 2013,

L. Deflection of Framing Members: At design wind pressure, as follows:

1. Deflection Normal te Wall Plane: Limited to 1/175 of clear span for spans up
to 13 feet 6 inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35
mm) for spans greater than 13 feet 6 inches (4.1 m) or an amount that
restricts edge defiection of individual glazing lites to 3/4 inch {15.1 mm),
whichever is less.

2. Cantilever Deflection: Where framing members overhang an anchor point, as
follows:

a. Perpendicular to Plane of Wall: No greater than 1/240 of clear span
plus 1/4-inch (6.35-mm) for spans greater than 11 feet 8-1/4 inches
{3.6 m) and/or 1/175 times span, for spans iess than 11 feet 8-1/4
inches {3.6 m).

E, Structural: Test according to ASTM E 330 as foilows:

1. When tested at positive and negative wind-ipad design pressures, assembites
do not evidence deflection exceeding specified limits.

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

3.  Test Duraticns: As required by design wind velocity, but not less than 240
seconds,

F, Air Infiltration: Test according to ASTM E 283 for infiltration as follows:
1. Fixed Framing and Glass Area:

a. Maximum air leakage of 0.06 cfm/sq. ft. (0.30 L/s persg. m) at a
static-air-pressure differential of 6.24 |bf/sq. ft. (300 Pa) Water
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Penetration under Static Pressure: Test according to ASTM E 331 as
follows:

2. No evidence of water penetration through fixed glazing and framing areas
when tested according to & minimum static-air-pressure differential of 20

nercent of positive wind-load design pressure, but not less than 15 Ibf/sq. ft,
(720 Pa).

G. Water Penetration under Dynamic Pressure: Test according tc AAMA 501.1 as
foliows:

1. No evidence of water penetration through fixed giazing and framing areas
when tested at dynamic pressure equal to 20 percent of positive wind-load
design pressure, but not less than 15 Ibf/sqg. ft. {720 Pa).

2. Maximum Water Leakage: No uncontrolled waier penetrating assembiies or
water appearing on assemblies’ normally exposed interior surfaces from
sources other thar condensation. Water leakage does not include water
controlled by flashing and gutters, or water that is drained to exterior,

H.  Interstory Drift: Accommaodate design displacement of adjacent stories indicated.

1. Design Displacement: As indicated on the MMC Bean 2 roof project interim
progress set dated March 15, 2013,

2. Test Performance: Complying with criteria for passing based on building
occupancy type when tested according to AAMA 501.4 at design
dispiacement and 1.5 times the design displacement,

I. Seismic Performance: Structural-sealani-glazed curtain walls shall withstand the
effects of earthquake motions determined according to ASCE/SEI 7.

1. Seismic Drift Causing Glass Fallout: Complying with criteria for passing based
on building occupancy type when tested according to AAMA 501.6 at design
displacement and 1.5 times the design displacement.

2. Vertical Interstory Movement: Complying with criteria for passing based on
buiiding occupancy type when tested according to AAMA 501.7 at design
displacement and 1.5 times the design displacement.

J. Energy Performance: Certify and {abel energy performance according to NFRC as
follows:

1.  Thermal Transmittance (U-factor): Fixed glazing and framing areas shall
have U-factor of not more than ¢.69 Btu/sqg. ff. x h x deg F (3.92 W/sg. m
x K) as determined according to NFRC 100.

2.  Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a
solar heat gain coefficient of no greater than 0.35 as determined according to
NFRC 200,
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3. Condensation Resistance: Fixed glazing and framing areas shall have an
NFRC-certified condensation resistance rating of no less than 15 as
determined according to NFRC 500.

K. Nolise Reduction: Test according to ASTM E 90, with ratings determined by
ASTM E 1332, as follows,

1. Qutdoor-Indoor Transmission Class: Minimum 26,
L. Blast Resistance:

1. Hazard Rating: No Break per ASTM F 1642,

2. Performance Condition: 5 per GSA-TS01,

M. Thermal Movements: Allow for thermal movements resuiting from ambient and
surface temperature changes:

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

2. Thermal Cycling: No buckling; stress on glass,; sealant failure; excess stress
on framing, anchors, and fasteners; or reduction of performance when tested
according to AAMA 501.5.

a. High Exterior Ambient-Air Temperature: That which produces an
exterior metal-surface temperature of 180 deg F (82 deg C).

b. Low Exterior Ambient-Ajr Temperature: -10 deg F {(minus 28 deg C).
N.  Structural-Sealant Joints:
1. Designed {o carry gravity loads of glazing.
2. Desianed to produce tensile or shear stress of less than 20 psi {138 kPa).
Q.  Structural Sealant: Capable of withstanding tensile and shear stresses imposed by
structurai-sealant-glazed curtain walls without failing adhesively or cohesively,
When tested for preconstruction adhesion and compatibility, cohesive failure of

sealant shall occur before adhesive fallure.

1.  Adhesive failure occurs when seslant puils away from substrate cleanly,
leaving no sealant material behind,

2. Cohesive failure occurs when sealant breaks or tears within itself but does not
separate from each substrate because sezlant-to-substrate bond strength
exceeds sealant’s internal strength.
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2.2

A,

2.3

MANUFACTURERS

Basis-of-Design Product: Subject to compliance with requirements, provide
Kawneer North America the 225 system 4 sided $SG system or comparable product
by one of the following:

1. Oldcastie, Inc.

2. YKK AP America Inc.

FRAMING

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

1.  Glazing System: Retained with structural sealant on four sides.

2. Finish: High-performance organic finish.

3. Fabrication Method: Factory-fabricated system.

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

Materials:

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

a. Sheet and Plate: ASTM B 209 (ASTM B 209M).

b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 {(ASTM B 221M),
c. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M.

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

2. Steel Reinforcement: Manufacturer's standard zinc-rich, corrosion-resistant
primer complying with SSPC-PS Guide No. 12.00; applied immediately after
surface preparation and pretreaiment. Select surface preparation methods
according tc recommendations in SSPC-SP COM, and prepare surfaces
according to applicable SSPC standard.

a. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M.
b. Cold-Roiled Sheet and Strip; ASTM A 1C08/A 1008M,

C. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011iM,
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2.4

A.

B.

2.5

GLAZING
Glazing: Comply with Section 08 80 00 "Glazing."

Structural Glazing Sealants: ASTM C 1184, chemicelly curing silicone formulation
that is compatible with system components with which it comes in contact,
specifically formulated and tested for use as structural sealant and approved by
structural-sealant manufacturer for use in curtain-wall assembly indicated.

1. Color: As seiected by Architect from manufacturer's fuil range of colors.

Weather-seal Sealants: ASTM C 920 for Type S; Grade N3; Class 25; Uses NT, G,
A, and O; chemically curing silicone formulation that is compatibie with structural
sealant and other system components with which it comes in contact;
recommended by structurai-sealant, weather-seal-sealant, and structurai-sealant-
glazed curtain-wall manufacturers for this use.

1. Color: Match structural sealant.
Glazing Gaskets: Comply with Section 08 80 00 "Glazing."”
Glazing Sealants: Comply with Section 08 80 00 "Glazing."

Sealants used inside the weatherproofing system shall have a VOC content of 250
g/l or less,

Sealants used inside the weatherproofing system shal! comply with the testing and
oroduct reauirements of the California Department of Public Health's "Standard
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from
Indoor Sources Using Environmenta!l Chambers."

ACCESSCRIES
Fasteners and Accessories: Manufacturer's standard corrosion-resistant, non-
staining, non-bleeding 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 o receive fastener threads.

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

Anchors: Three-way adjustable anchers with minimum adjustment of 1 inch (25.4
mm) that accommodate fabrication and installation tolerances in material and finish
compatible with adjoining materials and recommended by manufacturer,
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2.6

1. Concrete and Masonry Inserts: Hoi-dip galvanized cast-iron, malleable-iron,
or steel inserts compiying with ASTM A 123/A 123M or ASTM A 153/A 153M
reguirements.

Conceated Flashing: Dead-soft, 0.018-inch- {0.457-mm-) thick stainless steel,
ASTM A 240/A 240M of type recommended by manufaciurer,

Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12
requirements except containing no asbestos, formulated for 30-mil {0.762-mm)
thickness per coat.

FABRICATION

Form or extrude aluminum shapes before finishing.

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.

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 reptacement of glazing from exterior.

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

7. Compeonents curved to indicated radii.

Factory-Assembled Frame Units:

1. Rigidly secure non-movement joints,

2. Prepare surfaces that are in contact with structural sealant according to
sealant manufacturer's written instructions, to ensure compatibility and
adhesion,

3. Preparation incluces, but is not limited to, cleaning and priming surfaces.

4, Seal joints watertight unless otharwise indicated.

5. Install glazing to comply with reguirements in Section 08 80 00 "Glazing.”
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E. After fabrication, clearly mark components to identify their locations in Project
according to Shop Drawings.

2.7 ALUMINUM FINISHES

High-Performance Organic Finish: Four-coat fluoropolymer finish complying with
AAMA 2605 and containing not less than 70 percent PVDF or FEVE resin by weight
in both color coat and clear topcoat. Prepare, pretreat, and apply coating to

exposed metal surfaces fo compiy with coating and resin manufacturers' written
instructions.

1.  Color and Gloss: As selected by Architect from manufacturer's full range,

2.8 SOURCE QUALITY CONTROL.
A.  Structural Sealant: Perform quality-control procedures compiying with

ASTM C 1401 recommendations inciuding, but not limited to, assembiy material

qualification procedures, sealant testing, and assembly fabrication reviews and
checks,

PART 3 - EXECUTION

3.1 EXAMINATION

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

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

3.2 PREPARATION

A.  Prepare surfaces that are in contact with structural seslant according to sealant
manufacturer's written instructions to ensure compatibility and adhesion.
Preparation includes, but is not limited to, cleaning and priming surfaces.

3.3 INSTALLATION
A, General:
1, Comply with manufacturer's written instructions.
2, Do not install damaged components.

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

4, Rigidly secure non-movement joints.
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3.4

5. Install anchors with seperators and isolators to prevent metal corrosion and
electrelytic deterioration and to prevent impeding movement of moving joints.

5, Where welding is required, weld components in concealed locations to
minimize distertion or discoloration of finish. Protect glazing surfaces from
welding.

7. Seal joints watertight unless otherwise indicated.

Metal Protection:

1. Where aluminum is in contact with dissimilar metals, protect against galvanic
action by painting contact surfaces with primer, applying sealant or tape, or
installing nonconductive spacers as recommended by manufacturer for this

purpose,

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

install components plumb and true in alignment with established lines and grades.

Instail operable units level and plumb, securely anchored, and without distortion,

Adjust weather-stripping contact and hardware movement to produce proper

operation,

Install glazing as specified in Section 08 80 00 "Glazing.”

1. Prepare surfaces that are in contact with structural sealant according to
sealant manufacturer's written instructions, to ensure compatibility and
achesion. Preparation includes, but is not limited to, cleaning and priming
surfaces.

Install weather-seal sealant according to Section 07 92 00 "Joint Sealants” and

according to sealant manufacturer's written instructions, to produce weatherproof

joints. Instail joint filler behind sealant as recommended by sealant manufacturer.

ERECTION TOLERANCES

Erection Tolerances: Instali structural-sealant-glazed curtain walls to comply with
the following maximum tolerances:

1. Piumb: 1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet {(6.35 mm in
12.2 m).

2. Level: 1/8inchin 20 feet (3.2 mm in 6 m}; 1/4 inch in 40 feet (6.35 mm in
12.2 m),

3, Alignment:
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3.5

4.

a. Where surfaces abut in line or are separated by reveal or protruding
element up to 1/2 inch (12.7 mm) wide, limit offset from true alignment
to 1/16 inch (1.6 mm).

b. Where surfaces are separated by reveal or protruding element from 1/2
to 1 inch (12.7 to 25.4 mm) wide, limit offset from true alignment to
1/8 inch (3.2 mm).

C. Where surfaces are separated by reveal or protruding element of 1 inch
(25.4 mm) wide or more, {imit offset from true alignment to 1/4 inch (6
M.

tocation: Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m);
1/2 inch (12.7 mm) over total length.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform {ests and
inspections.

Test Area: Perform tests on one bay at least 30 feet (9.1 m}, by one story
representative areas of structurai-sealant-glazed curtain walls.

Field Guality-Control Testing: Perform the following test on representative areas of
structural-sealant-glazed curtain walls.

1.

Water-Spray Test: Before installation of interior finishes has begun, areas
designated by Architect shall be tested according to AAMA 501.2 and shall not
evidence water penetration.

a, Perform a minimum of three tests in areas as directed by Architect,

b. Perform tests in each test area as directed by Architect. Perform at
least three tests, prior to 10, 35 and 70 percent compiletion,

Air Infiltration: ASTM E 783 at 1.5 times the rate specified for laboratory
testing in "Performance Requirements" Article but not more than 0.50 cfm/sq.
ft. (2.25 /s per sg, m).

a. Perform a minimum of three tests in areas as directed by Architect.

b. Perform tests in each test area as directed by Architect. Perform at
least three tests, pricr tc 10, 35 and 70 percent completion.

Water Penetration; ASTM E 1105 at a minimum uniform and cydic static-air-
pressure differential of 0.67 times the static-air-pressure differential specified
for laboratory testing in "Performance Reguirements” Articie, but not less than
6.24 Ibf/sq. ft. (300 Pa), and shail not evidence water penetration,

STRUCTURAL-SEALANT-GLAZED CURTAIN WALLS
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D. Structural-Sealant Adhesion: Test structural sealant according to recommendations
in ASTM C 1401, Destructive Test Method A, "Hand Puli Tab (Destructive),”
Appendix X2,
i, Test & minimum of eight areas on each building facade.
2. Repalr installation areas damaged by testing.

E.  Structural-sealant-glazed curtain walls will be considered defective if they do not
pass tests and inspections,

F. Prepare test and inspection reports.

END OF SECTION

STRUCTURAL-SEALANT-GLAZED CURTAIN WALLS
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1.1

1.2

1.3

SECTION 08 80 00 - GLAZING
PART 1 - GENERAL

SUMMARY

Section inciudes glazing for the following products and applications, including those

specified in other Sections where glazing requirements are specified by reference to
this Section:

1. Windows,

2. Doors.

3. Glazed curtain walis.

4, Interior borrowed lites.

5. Clerestory lites

Reiated Sections:

1. Section 08 42 29.33 "Swinging Automatic Entrances."”

2. Section 08 44 23 “Structural Sealant Glazed Curtain Walis”,
3. Section 08 83 00 "Mirrors."

DEFINITIONS

Giass Manufacturers: Firms that produce primary glass, fabricated glass, or both,
as defined in referenced glazing publications.

Glass Thicknesses: Indicated by thickness designations in millimeters according to
ASTM C 1036.

Interspace: Space between lites of an insulating-glass unit.

PERFORMANCE REQUIREMENTS

Generai: Iinstalled glazing systems shall withstand naormal thermal movement and
wind and impact loads {where applicable) without failure, including loss or glass
breakage attributable to the following: defective manufacture, fabrication, or
instaliation; failure of sealants or gaskets to remain watertight and airtight;
deterioration of glazing materiais; or other defects in construction.

1, Design Snow Loads: As indicated on the Structural Drawings.

2. Vertical Glazing: For glass surfaces sioped 15 degrees or less from vertical,
design glass to resist design wind pressure based on glass type factors for
short-duration load.

3. Sloped Glazing: For glass surfaces sioped more than 15 degrees from
vertical, design glass to resist each of the following combinations of loads:

GLAZING
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1.4

1.5

a, Outward design wind pressure minus the weight of the glass. Base
design on glass type factors for short-durstion load.

b. Inward design wind pressure plus the weight of the glass plus half of the
design snow load. Base design on glass type factors for short-duration
inad.

o Haif of the inward design wind pressure plus the weight of the glass plus
the design snow foad. Base design on glass type factors for long-
duration load.

Thermal Movemenis: Allow for thermal movements from ambient and surface

temperature changes acting on glass framing members and glazing components.

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

PRECONSTRUCTICN TESTING

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

1. Testing will not be required if data are submitied based on previous testing of
current sealant products and glazing materials maiching those submitted.

2. Use ASTM C 1087 to determine whether priming and other specific joint-
preparation technigues are required to obtain rapid, eptimum adhesion of
glazing seaiants to glass, tape sealants, gaskets, and glazing channel
substrates.

3. Test no fewer than eight Samples of each type of material, including joint
substrates, shims, sealant backings, secondary seals, and miscellaneous
materials,

4, Schedule sufficient 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 speciatlly formuiated primers,

ACTION SUBMITTALS

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

Samples; For each type of the following products; 12 inches {300 mm) square,

1. Patterned giass.

2. Insulating glass.

Glazing Accessory Samples: For gaskets, sealants and colored spacers, in 12-inch
(300-mm) lengths. Install sealant Samples between two strips of material

representative in color of the adjoining framing system:.

Glazing Schedute: List glass types and thicknesses for each size opening and
location. Use same designations indicated on Drawings.

GLAZING
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E. Deiegated-Design Submittal: For glass indicated to comply with performance
requirements and design criteria, including analysis data sioned and sealed by the
qualified professional engineer responsible for their preparation,

1.6 INFORMATICNAL SUBMITTALS

A, Qualification Data: For giass testing agency and sealant testing agency.

B. Product Certificates: For glass and glazing products, from manufacturer.

C.  Product Test Reports: Based on evalualion of comprehensive tests performed by a
gualified testing agency, for insulating glass, giazing sealants and glazing gaskets.
1. For glazing sealants, provide test reports based on testing current seaiant

formulations within previous 36-month period.

D.  Preconstruction adhesion and compatibility test report.

E.  Warranties: Sample of special warranties,

1.7 QUALLITY ASSURANCE

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

B. Installer Qualifications: A gualified instailer who employs glass instailers for this
Project who are certified under the National Glass Asscciation's Certified Glass
Installer Program.

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

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

E. Source Limitations for Gtass: Obtain insulating glass from singie source from single
manufacturer for each glass type.

F. Basis-of-Design Product: Subiect to compliance with requirements, provide Viracon
800 Park Drive Qwatonna, MN 55060 company Source Limitations for Glazing and
Glazing Accessories: Obtain from single source from single manufacturer for each
product and instailation method.

G, Glazing Publications: Comply with published recommendations of glass product

rmanufacturers and organizations below, unless more stringent requirements are

indicated. Refer to these publications for glazing terms not otherwise defined in

this Section or in referenced standards.

1. IGMA Publicaticn for Insulating Glass: SIGMA TM-3000, "North American
Glazing Guidelines for Sealed Insulating Glass Units for Commercial and
Residential Use."

GLAZING
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H.

1.8

1.9

1.10

Safety Glazing Labeling: Where safety glazing labeling 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
compiies,

Insulating-Glass Certification Program: Permanently marked either on spacers or
on at least one compenent lite of units with appropriate certification labei of IGCC.

Mockups: Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and
axecution.

1. Instail glazing tn mockups specified in Section 08 44 13 "Glazed Aluminum
Curtain Walls” to match glazing systems required for Project, including glazing
methods.

2. Approved maockups may become part of the completed Work if undisturbed at
time of Substantial Compietion.

Pre-installation Conference: Conduct conference at Project site.

1. Review and finalize canstruction schedule and verify avaiiability of materials,
Installer's personnel, equipment, and facilities needed to make progress and
avoid delays.

2. Review temporary protection reguirements for glazing during and after
installation.

DELIVERY, STORAGE, AND HANDLING

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.

Comply with insulating-glass manufacturer's written recommendations for venting
and sealing units fo avoid hermetic seal ruptures due te altitude change,

PROJECT CONDITIONS

Environmental Limitations: Do not proceed with glazing when ambient and

substrate temperature conditions are outside limits permitted by glazing material

manufacturers and when glazing channe! substrates are wet from rain, frost,

condensation, or other causes.

1, Do not install glazing sealants when ambient and substrate temperature
conditions are outside limits permitted by sealant manufacturer or beiow 40
deg F (4.4 deg C).

WARRANTY

Manufacturer's Special Warranty on Insulating Glass: Manufacturer's standard form
in which insulating-glass manufacturer agrees to replace insulating-glass units that
deteriorate within specified warranty period. Deterioration of insulating glass is

GLAZING
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2.1

2.2

defined as faliure of hermetic seal under normat use that is not attributed to glass
breakage or to maintaining and cleaning insulating glass contrary to manufacturer's
written instructions. Evidence of failure is the obstruction of vision by dust,
moisture, or film on interior surfaces of glass.

1. Warranty Period: 10 vears from date of Substantial Completion,

PART 2 - PRODUCTS

GLASS PRODUCTS, GENERAL

Thickness: Where glass thickness is indicated, it is a minimum. Provide glass lites

in thicknesses as needed to comply with requirements indicated.

1. Minimum Glass Thickness for Exterior Lites: Not less than 6.0 mm thick.

2. Thickness of Tinted Glass: Provide same thickness for each tint color
indicated throughout Project.

Strength: Where float glass is indicated, provide annealed float glass, Kind HS
heat-treated float glass, or Kind FT heat-treated fioat giass as needed to comply
with "Performance Requirements” Articie. Where heat-strengthened glass is
indicated, provide Kind HS heat-treated float glass or Kind FT heat-treated float
glass as needed to compiy with "Performance Reguirements” Article. Where fuily
tempered glass s indicated, provide Kind FT heat-treated float glass.

Windborne-Debris-Impact Resistance: Provide exterior glazing that passes
enhanced-protection testing requirements in ASTM E 1996 for Wind Zone 3 when
tested according to ASTM E 1886. Test specimens shall be no smaller in width and
length than glazing indicated for use on the Project and shall be installed in same
manner as glazing indicated for use on the Project.

1, Large-Missile Test: For all glazing, regardiess of height above grade.

Thermal and Optical Performance Properiies: Provide giass with performance
nroperties specified, as indicated in manufacturer's published test data, based on
procedures indicated below:

i For insulating-giass units, properties are based on units of thickness indicated
for overall unit and for each lite.

2. U-Factors: Center-of-glazing values, according to NFRC 100 and based on
LBL's WINDOW 5.2 computer program, expressed as Btu/sq. fl. x h x deg F
(W/sg. m x K).

3.  Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing
values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer
program.

4. Visible Reflectance: Center-of-glazing values, according to NFRC 300.

GLASS PRODULCTS

Fioat Glass: ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise
indicated.

GLAZING
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2.3

A,

2.4

2.5

INSULATING GLASS

Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass

separated by a dehydrated interspace, qualified according to ASTM E 2190, and

complying with other requirements specified.

1. Sealing System: Dual seal, with polyisobutylene and polyurethane primary
and secondary.

2. Spacer: Polypropyiene covered stainless steel in color seiected by Architect .

3. Desiccant: Molecular sieve or silica gel, or blend of both.

Glass: Comply with appiicable reguirements in "Glass Products™ Article as
indicated by designations in "Insulating-Giass Types" Article and in "Insulating-
Laminated-Glass Types" Article.

GLAZING GASKETS

Dense Compression Gaskets: Molded or extruded gaskets of profile and hardness
required to maintain watertight seal, made from one of the foliowing:
1. Thermoplastic polyolefin rubber complying with ASTM C 1115,

Soft Compression Gaskets: Extruded or molded, closed-cell, integrai-skinned

thermopiastic polyolefin rubber gaskets complying with ASTM C 509, Type 11, black;

of profile and hardness reguired to maintain watertight seal,

1. Application: Use where soft compression gaskets will be compressed by
inserting dense compression gaskets on opposite side of glazing or pressure
applied by means of pressure-glazing stops on opposite side of glazing.

GLAZING SEALANTS

General:

1. Compatibility: Provide 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. Suitabllity: Comply with sealant and glass manufacturers’ written instructions
for selecting glazing sealants suitable for applications indicated and for
conditions existing at time of installation.

3. Sealants used inside the weatherproofing system, shall have a VOC content of
not more than 250 g/L when calculated according to 40 CFR 5%, Subpart D
(EPA Method 24).

4, Coiors of Exposed Glazing Sealants: As selected by Architect from
manufacturer's full range.

Glazing Sealant: Neutral-curing silicone glazing sealant complying with
ASTM C 920, Type 5, Grade N5, Class 50, Use NT,

1. Products: Subject to compliance with reguirements, provide one of the
following:

a. BASF Building_Systems; Omniseal 50.

GLAZING
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2.6

2.7

Cow Corning Corporation; 795

GE Advanced Materials - Silicones; UltraPruf II SCS2900.

May National Associates, inc.; Bondafiex SH 295,

Pecora Corporation; 895.

Polymeric Systemns, Inc.; PSI-641.

Sika Corporation, Construction Products Division; SikaSil-C995,
Tremco Incorporated; Spectrem 2

SQ e QN o

MISCELLANECUS GLAZING MATERIALS

Generai: 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 instailation,

Cieaners, Primers, and Sealers: Types recommended by sealant or gasket
manufacturer,

Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of
85, plus or minus 5.

Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral
movement (side walking).

Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-celi material), of
size and density to control glazing sealant depth and otherwise produce optimum
glazing sealant performance.

Perimeter Insulation for Fire-Resistive Glazing: Product that is approved by testing
agency that listed and labeled fire-resistant glazing product with which it is used for
appiication and fire-protection rating indicated.

FABRICATION OF GLAZING UNITS

Basis of Design for exterior glass is per VIRCON VE1-85

Fabricate glazing units in sizes reguired to fit openings indicated for Project, with
edge and face clearances, edge and surface conditions, and bite compiying with
written instructions of product manufacturer and referenced glazing publications, to

comply with system performance requirements.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce
square edges with slight chamfers at junctions of edges and faces,

Grind smooth and polish exposed glass edges and corners,

GLAZING
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2.8 INSULATING-GLASS TYPES

A, Glass Type GL-01: Ceramic-coated, insulating HS/HS Silkscreen vision glass.

Overall Unit Thickness: 1 inch {25 mm).
Thickness of Each Glass Lite: 6.0 mm,
Outdoocr Lite: Fully tempered float glass.
Interspace Content: Argon.

V175 - High Opacity White Viraspan #2 VE-40 Screen #2030
Indoor Lite: Fully tempered float glass
Coating Location: Second surface.

VLT: 59%

R Out: 18%

SHGC: 0.44

LSG: 1.34

Winter Nighttime U-Factor: .31 maximum,
Summer Daytime U-Factor: .29 maximum.
Solar Heat Gain Coefficient; .44 maximum.
Provide safety giazing labeling.

B.  Glass Type GL-02: Ceramic-coated,insulating spandrel glass.

1.
2.
3.

CO®NO S

QOverall Unit Thickness: 1 inch (25 mm).

Thickness of Each Glass Lite: 6.0 mm.

Outdoor Lite: Fully tempered Clear Monolithic HS Spandrel glass. V175 -
High Opacity white Viraspan

interspace Content: Argon.

interior Lite: Fully tempered float giass.

Low-E Coating: Pyroiytic or sputtered on third surface.
Opague Coating Location: Second surface.

Winter Nighttime U-Factor: .31 maximum.

Summer Daytime U-Factor: .29 maximum.

Provide safety glazing labeling.

PART 3 - EXECUTION

3.1 EXAMINATION

A, Examine framing, glazing channels, and stops, with Instalier present, for
compliance with the following:

1.

2.
3.
4

Manufacturing and installation tolerances, including those for size,
sguareness, and offsets at corners,

Presence and functioning of weep systems.

Minimum requirec face and edge clearances.

Effective sealing between joints of glass-framing members.

B, Proceed with instailation only after unsatisfactory conditions have been corrected.

GLAZING
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3.2

A.

3.3

PREPARATION

Clean glazing channels and other framing members receiving glass immediately
before glazing. Remove coatings not firmly bonded to substrates,

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

GLAZING, GENERAL

Comply with combined written instructions of manufacturers of glass, sealants,
gaskets, and other glazing materials, uniess more stringent requirements are
indicated, including those in referenced glazing publications.

Adijust glazing channel dimensions as required by Project conditions during
installation to provide necessary bite on glass, minimum edge and face clearances,
and adeqguate sealant thicknesses, with reasonable tolerances.

Protect glass edges from damage during handling and installation. Remove
damaged glass from Project site and legally dispose of off Project site. Damaged
glass is glass with edge damage or other imperfections that, when installed, could
weaken glass and impair performance and appearance.

Apply primers to joint surfaces where required for adhesion of sealants, as
determined by preconstruction testing.

Install setting blocks in siil rabbets, sized and located to comply with referenced
glazing publications, uniess otherwise required by glass manufacturer. Set blocks
in thin course of compatible sealant suitable for heel bead.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass
lites,

Provide spacers for glass lites where length plus width is targer than 50 inches

{1270 mm).

1. Locate spacers directly opposite each other on both inside and outside faces
of glass. Install correct size and spacing to preserve required face clearances,
uniess gaskets and glazing tapes are used that have demonstrated ability to
maintain reguired face clearances and to comply with system performance
reguirements.

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness
equal to sealant width, With glazing tape, use thickness slightly less than
final compressed thickness of tape.

Provide edge blocking where indicated or needed fo prevent glass lites from moving
sideways in glazing channel, as recommended in writing by giass manufacturer and
according to reguirements in referenced glazing publications.

Set glass lites in each series with uniform pattern, draw, bow, and similar
characteristics.

GLAZING
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J,

3.4

3.5

3.6

Set glass lites with proper orientation s¢ that coatings face exterior or interior as
specified.

Where wedge-shaped gaskets are driven into one side of channel to pressurize
sealant or gasket on opposite side, provide adequate anchorage so gasket cannot
walk out when installation is subjected to movement,

Square cut wedge-shaped gaskets at corners and instali gaskets in a manner
recommended by gasket manufacturer to prevent corners from pulling away; seal
corner joints and butt joints with sealant recommended by gasket manufacturer,

SEALANT GLAZING {WET)

Install continuous spacers, or spacers combined with cylindrical sealant backing,
between glass lites and glazing stops to maintain glass face clearances and to
prevent sealant from extruding into glass channel and blocking weep systems untii
sealants cure. Secure spacers or spacers and backings in place and in position to
controt depth of instalied sealant relative to edge clearance for optimum sealant
performance.

Force sealants into glazing channels to eliminate voids and to ensure complete
wetting or bond of sealant to glass and channel surfaces.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

LOCK-STRIP GASKET GLAZING

Comply with ASTM C 716 and gasket manufacturer's written instructions. Provide
supplementary wet seal and weep system uniess otherwise indicated.

CLEANING AND PROTECTION

Protect exterior glass from damage immediately after instaliation 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. 1If, despite such protection, contaminating substances do
come into contact with glass, remove substances Immediately as recommended in
writing by glass manufacturer.

Examine glass surfaces adjacent to or below exterior concrete and other masonry

surfaces at frequent intervals during construction, but not less than once a month,
for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in

writing by glass manufacturer,

Remove and replace glass that is broken, chipped, cracked, or abraded or that is
damaged from natural causes, accidents, and vandalism, during construction
period.

GLAZING
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E. Wash glass on both exposed surfaces in each area of Project not more than four

days before date scheduled for inspections that establish date of Substantial
Completion. Wash glass as recommended in writing by glass manufacturer,

END OF SECTION
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