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SECTI ON 08 56 53

BLAST RESI STANT TEMPERED GLASS W NDOWS
08/ 20, CHG 1: 08/24
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NOTE: This guide specification covers the

requi renents for blast resistant tenpered gl ass

wi ndows that require upgrades based on the bl ast,
antiterrorism and setback requirenents set forth in
UFC 4-010-01, DoD M ni mum Antiterrorism Requirenents
for Buil dings.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Specific details are expanded upon in
M L- HBK- 1013/ 1A, Design Guidelines for Physica

Security of Facilities.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R S R R

NOTE: To downl oad UFGS Fornms, G aphics, and Tabl es,
go to: http://ww. wbdg. org/ffc/dod/unified-
facilities-guide-specifications-ufgs/fornms-graphics-tables

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: On the draw ngs, show.
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1. Locations of each type of glass, using sane
term nol ogy as in the specification.

2. Frane and rabbet details, indicating nethod of
gl azi ng.

3. Sizes and types of w ndows; netal and wood
subfranes, casings, or stools, if any; and hardware.

4. Sizes, location, and swing of ventilators;
direction of slide for sliding ventilators; |ocation
and details of fixed sash.

5. Typical w ndow sections and details. Show gl ass
t hi ckness. Show special glazing, if any.

6. Method of anchoring w ndows; size and types of
clips, anchors, screws, or other fasteners.

7. Details of nonstructural nmullions and nullion
covers; detail of anchoring and reinforcing
nonstructural nullions at wi ndows to recei ve w ndow
cl eaner anchors.

8. Nunmber of wi ndow cl eaner anchors required and
| ocati ons.

9. Locations of w ndows designated as forced entry
resistant, if any.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

PART 1 GENERAL

1.1 REFERENCES

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
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t he basic designation only.
ALUM NUM ASSOCI ATI ON ( AA)

AA DAF45 (2003; Reaffirmed 2009) Designation System
for Al um num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAVA)

AAMA 611 (2014) Vol untary Specification for
Anodi zed Architectural Al um num

AAMA 2603 (2020) Vol untary Specification,
Per f or mance Requi renents and Test
Procedures for Pignented Organic Coatings
on Al um num Extrusi ons and Panel s

AAMA 2605 (2020) Vol untary Specification,
Per f ormance Requi renents and Test
Procedures for Superior Performng Organic
Coati ngs on Al um num Extrusi ons and Panel s

AANVA W5G 1 (1995) W ndow Sel ecti on Gui de

AAMA/ WDMA/ CSA 101/ 1. S. 2/ A440 (2017) North Anmerican Fenestration
St andar d/ Speci fication for Wndows, Doors,
and Skylights

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z797.1 (2015) Safety dazing Materials Used in
Bui | di ngs - Safety Performance
Speci ficati ons and Methods of Test

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 169 (2021) dinate Data for Building Design
St andar ds

ASTM | NTERNATI ONAL ( ASTM
ASTM C509 (2006; R 2021) Standard Specification for

El astoneric Cellular Prefornmed Gasket and
Sealing Materi al

ASTM C920 (2018) Standard Specification for
El astomeric Joint Seal ants

ASTM C1048 (2018) Standard Specification for
Heat - St rengt hened and Fully Tenpered Fl at
d ass

ASTM E1300 (2024) Standard Practice for Determ ning

Load Resistance of dass in Buildings
ASTM E1886 (2019) Standard Test Method for

Per f ormance of Exterior W ndows, Curtain
Wal | s, Doors, and Inpact Protective

SECTION 08 56 53 Page 5



Systens | npacted by Mssile(s) and Exposed
to Cyclic Pressure Differentials

ASTM E1996 (2017) Standard Specification for
Performance of Exterior Wndows, Curtain
Wal |'s, Doors, and |Inpact Protective
Systens | npacted by W ndborne Debris in
Hurri canes

ASTM F1642/ F1642M (2017) Standard Test Method for d azing
and d azing Systens Subject to Airblast
Loadi ngs

ASTM F2248 (2012) Standard Practice for Specifying an

Equi val ent 3- Second Duration Design
Loadi ng for Blast Resistant d azing
Fabricated with Lam nated d ass

ASTM F2912 (2017) Standard Specification for d azing
and d azing Systens Subject to Airbl ast
Loadi ngs

GLASS ASSCCI ATI ON OF NORTH AMERI CA ( GANA)
GANA d azi ng Manual (2008) d azi ng Manual
NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (2020) Procedure for Determ ning
Fenestrati on Product U Factors

NFRC 200 (2020) Procedure for Determ ning
Fenestration Product Sol ar Heat Gain
Coefficient and Visible Transm ttance at
Nor mal | nci dence
PASSI VE HOUSE | NSTI TUTE - US (PHI US)

PH US Certified Certified Data Program for W ndow
Per f or mance

PASSI VE HOUSE | NSTI TUTE | NTERNATI ONAL ( PHI)

Passi vhaus Certified (2012) Certification of Passive House
Sui t abl e Component s

Passi vhaus Criteria (2012) Certification Criteria for
Certified Passive House d azings and
Transpar ent Conponent s
U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 4-010-01 (2018; with Change 3, 2024) DoD M ni num
Antiterrorism Standards for Buil di ngs

U S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fici ency Labeling System ( FEMP)
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.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification

and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnmittals not having a "G' or "S" classification are for
Contractor Quality Control approval. Subnittals not having a "G' or "S"
classification are for information only. Wen used, a code follow ng the
"G' classification identifies the office that will review the submttal
for the Governnent. Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
W ndows; C, | ]
Fabri cati on Draw ngs
SD- 03 Product Data
W ndow Units; C, | ]
Har dwar e
Setting Materials

Weat her st ri ppi ng
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SD- 04 Sanpl es
Fi ni sh Sampl e
W ndow Sanpl e
[ W ndow Mock-Ups; G, |
] SD- 05 Design Data
Structural Calculations for Deflection; C |
Desi gn Analysis; G, |
SD-06 Test Reports

M ni nrum Condensati on Resi stance Factor

[ Resi stance to Forced Entry

11 Standard Airblast Test; G [ ]
11 W ndbor ne- Debri s- 1 npact Perfornmance
] SD-07 Certificates

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide engineer's qualifications when
required to show confornmance to UFC 4-010-01, DoD
M ni mum Antiterrorism Requirenments for Buil dings.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

[ Engi neer's Qualifications
] SD- 08 Manufacturer's Instructions
G ass

SD-10 Operation and Mai ntenance Data
W ndow Units, Data Package 1; C, |
1.3 QUALI TY ASSURANCE
1.3.1 Qualification of Manufacturer
W ndow manuf acturer nust specialize in designing and nanufacturing the
type of al um num wi ndows specified in this section, and have a m ni nrum of
[ ] years of documented successful experience. Manufacturer nust have
the facilities capable of meeting contract requirenents, single-source
responsibility and warranty.
1.3.2 Shop Drawi ng Requirenents
Take field neasurenents prior to preparation of draw ngs and
fabrications. Provide drawi ngs that indicate elevations of w ndows,

full-size sections, thickness and gages of netal, fastenings, proposed
nmet hod of anchoring, size and spacing of anchors, details of construction,

SECTION 08 56 53 Page 8



net hod of gl azing, details of operating hardware,[ mullion details,][
nmet hod and nmaterials for weatherstripping,][ nethod of attaching
screens,][ material and nethod of attaching subframes,][ stools,]]

casings,][ sills,][ trim][ w ndow cl eaner anchors,] installation details,
and other related itens.

[1.3.3 Engi neer's Qualifications for Blast Design

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide engineer's qualifications when
requi red to show confornmance to UFC 4-010-01, DoD
M ni mum Antiterrorism Requirenments for Buil dings.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Perf orm bl ast design cal cul ati ons by or under the direct supervision of a
regi stered engineer with a mninumof 5 years experience perform ng bl ast
design. The engineer perfornming the blast design nmust be able to
denonstrate experience on sinmlar size projects using simlar design

net hods to neet the requirenents outlined in this specification

11.3.4 Sanpl e Requirenents
1.3.4.1 Fi ni sh Sanpl e Requi renents

Submit color chart of standard factory color coatings when factory-finish
color coating is to be provided.

1.3.4.2 W ndow Sanpl e Requirenents

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

NOTE: Choose one of the follow ng options. |nclude
the first choice for projects requiring a |large
nunber of w ndows. |Include the second choice for

projects requiring a limted nunber of w ndows.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Subnit one full-size wi ndow of each type proposed for use, conplete with
AANVA Label , gl azing, hardware, anchors, and ot her accessories. Were
screens or weatherstripping is required, fit sanple wi ndows with such
items that are to be used. After approval, install each sanple in work,
clearly identified, and record its |ocation

][ Submit one full-size corner of each wi ndow type proposed for use. Were

screens or weatherstripping is required, fit sanple with such itens that
are to be used.

1[1.3.4.3 W ndow Mock- Ups

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: Requesting nock-up sanpl es of al um num

wi ndows is not required for nost projects. Size of
project and scope of quality control should be
careful ly eval uated before requiring Contractor to
provide a costly nmock-up. Delete paragraph if
nock-ups are not required.

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

Before fabrication, full-size nmock-up of[ each type of al um num wi ndow [
one wi ndow unit] [ ] complete with glass and AAVA certification | abe

SECTION 08 56 53 Page 9



]

1.

for structural purposes and NFRC Tenporary and Pernmanent Label for
certification of thermal performance rating will be required for review of
wi ndow construction and quality of hardware operation.

1.3.5 Desi gn Data Requirements

Submit structural calculations for deflection to substantiate conpliance
with requirenments|[ and Antiterrori sm Performance Requirenments]. A

regi stered Professional Engi neer nust provide cal culations. Submit design
anal ysis with cal cul ati ons showi ng that the design of each different size
and type of alum num w ndow unit and its anchorage to the structure[.]][
neets the requirenments of paragraph ANTI TERRORI SM PERFORVANCE

REQUI REMENTS.] Calcul ations verifying the structural performance of each
wi ndow proposed for use, under the given |oads, nust be prepared and
signed by a registered professional engineer. Reflect the w ndow
conponents and anchorage devices to the structure, as determ ned by the
design analysis, in the shop draw ngs.

3.6 Test Report Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include bracketed wordi ng when wi ndows are
required to resist blast loads all required by UFC
4-010-01, DoD M ni mum Antiterrorism Requirenents for
Bui | di ngs.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Submit test reports for each type of w ndow attesting that identical

wi ndows have been tested and neet the requirenments specified herein for
conformance to AAVA/ VIDMVR/ CSA 101/1.S. 2/ A440 including test size,[ and]

m ni mum condensati on resi stance factor (CRF)[, and resistance to forced
entry][, and, for Antiterrorismw ndows, in |lieu of a Design Analysis,
results of a Standard Airblast Test].[ For Antiterrorismw ndows, in lieu
of a Design Analysis, results of airblast testing, whether by arena test
or shock tube, nmust be included in a test report, providing information in
accordance with ASTM F1642/ F1642l, as prepared by the independent testing
agency performing the test. The test results nust denonstrate the ability
of each w ndow proposed for use to withstand the airblast |oading

par ameters and achi eve the hazard | evel rating specified in paragraph
STANDARD Al RBLAST TEST METHOD. ]

.3.7 Certification

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Energy Star Certification is required for
residential wi ndows. FEMP Designation, Passivhaus,
and PH US Certifications are nmethods to ensure
conpliance with thernal perfornance.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Ensure that construction is perfornmed with products that neet or exceed|
Energy Star criteria,][ FEMP Designated criteria,][ and Passivhaus Criteria
][ Passivhaus Certified][ and be current in their certification].]

Provide PH US Certified wi ndow performance.] Each prine wi ndow unit rmnust
bear the AAMA Label warranting that the product conplies with

AAMA/ WDVA/ CSA 101/ 1. S. 2/ A440. Certified test reports attesting that the
prime wi ndow units nmeet the requirements of AAMA VWDMVA/ CSA 101/ 1. S. 2/ A440,
including test size, will be acceptable in lieu of product |abeling.

SECTION 08 56 53 Page 10



1.3.8 Label

Each prime wi ndow unit nust bear the AAMA Label warranting that the
product conplies with AAVA/ WDVA/ CSA 101/1.S. 2/ A440. Certificates of
Conpliance attesting that the prinme wi ndow units nmeet the requirenments of
AAMA/ WDVA/ CSA 101/1.S. 2/ A440 will be acceptable in Iieu of product

| abel i ng.

1.3.9 d ass and d azing

Provide materials that are certified to meet ANSI Z97.1 by an independent
testing | aboratory.

1.4 DELI VERY, STORAGE, AND HANDLI NG

a. Deliver products to the site in unopened containers, |abeled
plainly with manufacturers' name and brands. Deliver w ndow
assenblies in an undanaged condition. Exercise care in handling
and hoi sting wi ndows during transportation and at the job site.
Store wi ndows and conponents out of contact with the ground, under
a weat hertight covering, so as to prevent bendi ng, warping, or
ot herwi se danagi ng the w ndows.

b. Protect finished surfaces during shipping and handling using the
manuf acturer's standard net hod, except that no coatings or
| acquers may be applied to surfaces to which seal ants, caul ki ng,
or gl azing compounds must adhere.

1.5 ENVI RONVENTAL CONDI TI ONS

Do not start glazing work until the outdoor tenperature is above 4 degrees
C 40 degrees F and rising unless approved provisions are nade to warmthe
gl ass and rabbet surfaces. Provide sufficient ventilation to prevent
condensati on of noisture on glazing work during installation. Do not
perform gl azing work if mnoisture collects on wi ndow assenblies or during
rai ny weat her.

1.6 PERFORVMANCE REQUI REMENTS

1.6.1 W nd Loadi ng Design Pressure
Desi gn wi ndow conponents, including mullions, hardware, and anchors, to
wi t hstand a w nd-1 oadi ng design pressure of at |east [ ] pascal pounds
per square foot (psf).

[1.6.2 Tests
Test wi ndows proposed for use in accordance wth
AAMA/ WDVA/ CSA 101/ 1. S. 2/ A440 for the particular type and quality w ndow
speci fi ed.
Performtests by a nationally recognized i ndependent testing |aboratory
equi pped and capabl e of performng the required tests. Subnit the results

of the tests as certified | aboratory reports required herein

M ni mum desi gn load for a uniformload structural test nust be 2400 pasca
50 psf.

[ Test projected wi ndows in accordance with the applicable portions of the
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AANVA WAG. 1 for air infiltration, water resistance, uniforml oad
defl ection, and uni formload structural test.

][ Test doubl e-hung wi ndows i n accordance with the applicable portions of the
AAVA WEG. 1 for air infiltration, water resistance, uniforml oad
defl ection, and uni formload structural test.

111.7 DRAW NGS

Submit the fabrication drawi ngs for alum numw ndow units showi ng conpl ete
wi ndow assenbl y includi ng hardware, weatherstripping, and subframne
assenbly details.

1.8 W NDOW PERFORVANCE

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Structural performance, air infiltration and
wat er penetration are standard perfornance
requi renents for all alum num w ndow types.

Desi gn nust meet the requirenents of UFC 1-200-02
"Hi gh Perfornmance and Sustai nabl e Buil di ng

Requi renent s" whi ch i nvokes the requirenents within
UFC 3-101-01, "Architecture". UFC 1-200-02 and UFC
3-101- 01 neke references throughout to various
ASHRAE docunents governi ng energy efficiency and
requi renents for the conponents of building envel ope
design including fenestrati ons and gl azi ng.

ANTI TERRORI SM PERFORVMANCE REQUI REMENTS secti on bel ow
is optional to designer, and nust be onmitted or
revi sed as needed to neet project requirenents.

Applicability of UFC 4-010-01 DoD M ni mum
Antiterrorism Standards for Buil di ngs.

The antiterrorism (AT) standards contained in UFC
4-010-01 DO NOT establish the Design Basis Threat
(DBT) or the Level of Protection (LOP) for DoD

buil dings. Installation Antiterrorism Plans may
define a DBT for the installation. Use UFC 4-020-01
(DoD Security Engineering Facilities Planning
Manual ) to establish and/or validate the DBT and LOP
for individual projects. The process outlined in
UFC 4-020-01 will determine if the mnimum AT
standards are adequate or if additional protective
neasures are required. Were a specific DBT and LOP
are identified, additional guidance is included in
Appendi x B (Best Practices) of UFC 04-010-01. For
buil dings that are outside an installation
perimeter, use UFC 4-020-01 to establish the DBT and
LOP. The DBT and LOP will result in a
representative standoff distance for the appropriate
construction - w ndow systenms (glazing, frane,
connections) in this instance.

A structural analysis will need to be perforned to

determne if the nost stringent |oading on w ndow
assenbly is fromantiterrorismblast |oads or
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wi ndborne debris in high w nd regions.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

Al umi num wi ndows must neet the foll owi ng perfornmance requirenents.
Performtesting requirenents by an i ndependent testing | aboratory or
agency.

1.8.1 Structural Perfornance

Structural test pressures on w ndow units rust be for positive |oad
(inward) and negative load (outward). After testing, there will be no

gl ass breakage, permanent danage to fasteners, hardware parts, support
arns or actuating nmechani sns or any other danmage which could cause w ndow
to be inoperable. There nmust be no permanent deformati on of any main
frame, sash or ventilator menber in excess of the requirenments established
by AAVA/ VIDIVA/ CSA 101/1.S. 2/ A440 for the wi ndow types and cl assification
specified in this section.

[1.8.2 Antiterrorism Performance Requirenents

Meet antiterrorism performance criteria as specified in the paragraphs
bel ow i n accordance with UFC 4-010-01. Validate conformance to the
performance by one of the foll ow ng nethods.

1.8.2.1 Conput ati onal Design Anal ysis Mt hod

Desi gn wi ndow assenbly to the criteria listed herein. Include

conput ati onal design anal ysis cal cul ations verifying the structural
performance of each wi ndow assenbly proposed for use, under the given
static equival ent | oads.

Desi gn wi ndow frames, mullions, sashes, and glazing to the criteria listed
herein. Include conputational design analysis calculations verifying the
structural performance of each w ndow system proposed for use, under the
gi ven static equival ent | oads.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: The blanks in the follow ng paragraph should
be the val ue of the equival ent 3-second duration
design | oadi ng obtained fromFigure 1 of ASTM F2248
for the expl osive wei ght and standoff distance

conbi nati on (based on the established DBT/LOP) that
is being designed for in this project. This section
nmust be conpl eted by an engi neer experienced in

bl ast-resi stant design.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

d azing resistance nust be greater than equival ent 3-second duration

| oadi ng of | ] Pascal pounds per square foot (psf) for type [ ]
wi ndow[ and | ] Pascal psf for the remaining wi ndow types]. The
glazing frame bite for the wi ndow frames nmust be in accordance with
ASTM F2248.

Desi gn Al um nunt St eel w ndow fram ng nmenbers to restrict deflections of
t he edges of glazing they support to L/60 under two tinmes (2X) the gl azing
resi stance per the requirenents of ASTM F2248 and ASTM E1300.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Connection Design: For nullion and fram ng
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nmenbers desi gned usi ng dynani c anal ysis or shown to
wor k through airblast testing, all connections

bet ween mul Ii ons and/or fram ng nmenbers and al
connections of storefront systens to the supporting
structure nmust be designed for the full dynamc
capacity of the attached nenber or the maxi num

cal cul ated dynam c reaction with a | oad factor equa
to 1.0. Use ultimate capacity of fasteners as
recommended by the fastener manufacturer with a
capacity reduction factor of 0.75. Use Load and
Resi stance Factor Design (LRFD) with appropriate
reduction (phi) factors per material specific code
for design of connections conponents into supporting
structure. Al dynamic and static naterial strength
i ncrease factors for the connection conponents mnust
be equal to 1.0. All connection designs nust be
performed checking all conventional failure

nmechani sns. See Engi neering Techni cal Report (PDC
TR-10-02) titled Blast Resistant Design Mt hodol ogy
for Wndow Systens Designed Statically and

Dynam cal ly at USACE Protective Design Center
(Website link: pdc.usace.arny.ml/library/tr/10-02)
for additional information. Calculations/Design
Anal ysis for the connection design as stated above
nmust be conpl eted by an engi neer experienced in

bl ast-resi stant design

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use the first bracketed requirement belowif
the maxi mum air blast pressure is greater than
one-hal f the magnitude of the | oad resistance of the
bl ast resistant gl azing.

Use the second bracketed requirement below if the
maxi mum air bl ast pressure is |less than one-half the
magni t ude of the load resistance of the bl ast

resi stant gl azi ng.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Anchor wi ndow frames to the supporting structure with anchors designed to
resist[ two tinmes (2X)]J[ one tine (1X)] the glazing resistance in
accordance with ASTM F2248 and ASTM E1300.

11.8.2.2 Dynam ¢ Desi gn Anal ysis Mt hod

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The blanks in the follow ng paragraph should
be the val ue of the peak positive pressure and

i mpul se for the explosive weight and standoff

di stance conbi nati on (based on the established
DBT/LOP) that is being designed for in this
project. Choose the first bracketed itens, |ow
hazard rating/very | ow | evel of protection for

i nhabi ted buil ding occupancy as defined in UFC
4-010-01 (Table B-1). Choose the second bracketed
items, very |low hazard rating/low | evel of
protection for primary gathering/billeting building
occupancy as defined in UFC 4-010-01 (Table B-1).
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Dynam c analysis is preferred because it typically
yi el ds a nore appropriate and economical / efficient
design. The values for input into the blanks in the
foll owi ng paragraph related to 'ductility ratio' and
"' maxi mum support rotation' (for the appropriate

| evel of protection - very low, low) for steel and
al um num fram ng/ mul lions can be found in

Engi neering Technical Report (PDC TR-10-02) titled
Bl ast Resi stant Desi gn Met hodol ogy for W ndow
Systemnms Designed Statically and Dynanmically at USACE
Protective Design Center (Wbsite |ink

pdc. usace.arny. ml/library/tr/10-02). This section
nmust be conpl eted by an engi neer experienced in

bl ast-resi stant design

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Desi gn wi ndow assenbly using a dynamc analysis to prove the systemw ||
provi de performance equivalent to or better than a[ low ][ very |ow]

[ ] hazard rating in accordance with ASTM F2912 for the peak positive
pressure of | ] kil opascals (kPa) | ] pounds per square inch (psi)
and peak positive phase inpulse of | ] kil opascal-mllisecond
(kPa-nsec) | ] pounds per square inch - mllisecond (psi-nmsec). Use a
triangul ar bl ast |oad using the applicable pressure and inmpul se indicated
above. The allowable response lints of[ alumnun]j[ steel] frane el enents
are as follows: Maximumductility ratio of | ] and maxi mum support
rotation of | ] degrees.

1.8.2.3 St andard Airbl ast Test Method

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

NOTE: The bl anks in the follow ng paragraph should
be the val ue of the peak positive pressure and

i mpul se for the expl osive weight and standof f

di stance conbi nati on (based on the established
DBT/LOP) that is being designed for in this
project. Choose the first bracketed itens, |ow
hazard rating/very |ow | evel of protection for

i nhabi ted buil ding occupancy as defined in UFC
4-010-01. Choose the second bracketed itens, very
| ow hazard rating/low |l evel of protection for
primary gathering building occupancy as defined in
UFC 4-010-01. This section nust be conpleted by an
engi neer experienced in blast-resistant design.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

As an alternative to the ' Conputational Design Analysis Method and
'Dynam ¢ Design Anal ysis Method' indicated above, w ndow [ ] assenbly
may be tested for evaluation of hazards generated fromairblast |oading in
accordance with ASTM F1642/ F1642N by an i ndependent testing agency

regul arly engaged in blast testing. For proposed wi ndow systens that are
of the sane type as the tested system but of different size, the test
results may be accepted provided the proposed wi ndow size is within the
range from 25 percent snaller to 10 percent larger in area and aspect
ratio of the original qualified tested glazing systens in accordance with
ASTM F2912. Proposed w ndow system assenbly of a size outside this range
wWill require testing to evaluate their hazard rating or are certified by
the 'Dynani c Design Analysis Method' indicated above. Testing may be by
shock tube or arena test. Performthe test on the entire proposed w ndow
system assenbly, including, the glazing, its fram ng/support system
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operating devices, and all anchorage devices. Wndow support system
replicate anchorage of the w ndow support systemw th the nethod of
installation to be used for the project. The m nimum airbl ast | oadi ng

paranmeters for the test will be as follows: peak positive pressure of

[ ] kil opascals (kPa) [ ] pounds per square inch (psi) and peak
positive phase inpul se of [ ] kil opascal-mllisecond (kPa-nsec)

[ ] pounds per square inch - mllisecond (psi-nsec). The hazard

rating for the proposed wi ndow systens, as determined by the rating
criteria of ASTM F2912, to provide performance equivalent to or better

than a[ low, ][ very low ] [ ] hazard rating (i.e. the "No Break", "No
Hazard", "M nimal Hazard", "Very Low Hazard" and "Low Hazard" ratings are
acceptable. "Hi gh Hazard" ratings are unacceptable. Results of w ndow

systenms previously tested by test protocols other than ASTM F1642/ F1642N
may be accepted provided the required | oadi ng, hazard | evel rating, and
size limtations stated herein are net.

1]1.8.3 Air Infiltration

Do not exceed air infiltration values established by
AAMA/ WDVA/ CSA 101/ 1. S. 2/ A440 for each w ndow type.

1.8.4 Wat er Penetration

Do not exceed water penetration established by AAMA VDVR/ CSA 101/ 1. S. 2/ A440
for each wi ndow type.

1.8.5 Ther mal Perf or mance

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: W ndow properties are critical to energy
performance and confort. Specify low U value (rate
of heat transfer) to reduce winter heat |oss and
summer heat gain.

Energy Star labeling is applicable to residential
units only.

For nonresidential applications, refer to UFC
1-200-02, Hi gh Performance and Sustai nabl e Buil di ng
Requi renents, for mnimumrequirenments for energy
efficiency and neeting m ni mum buil di ng envel ope
requi renents of UFC 3-101-01 including fenestrations
and gl azi ng.

Coordinate with Section 08 81 00 GLAZI NG Desi gner
must verify availability and adequate conpetition
for products meeting bracketed energy performance
requi renents before specifying and edit as needed.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

W ndows (including frames and glass) will be independently tested and
certified with a Sol ar Heat Gain Coefficient (SHGC) deterni ned accordi ng
to NFRC 200 procedures and a whol e wi ndow U-factor deternmined in
accordance with NFRC 100 within the ranges as indicated bel ow according to
the ASHRAE 169 dimate Zone of the project location.[ Wndows used solely
within the interior of a conditioned envel ope are exenpted from neeting

U Factor and SHGC requirenments, unless otherwi se noted.] Provide visual
Transmittance (VT) of 0.5 or greater. Submit docunentation supporting
conpliance with Energy Star, FEMP designated, and Passive House
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qgualifications as applicable. Provide proof of Energy Star |abel for
residential al um num wi ndow products.

[1.8.5.1 Southern dinmate

Wndows installed in dinate Zone[ 1][ 2] will have a U Factor of [1.3]

[1.25] | ] Wrr.z'degrees C[0.40] [ ] BTU h'ftz'degrees F or less
and a SHGC of [0.25] [ ] or less.

][1.8.5.2 South-Central dinate

Wndows installed within imate Zone 3 will have a U Factor of [0.85]
[1.25] | ] Wrr.z'degrees c[o.30] [ ] BTU h'ftz'degrees F or less
and a SHGC of [0.25] [ ] or Iless.

]1[1.8.5.3 North-Central Cimate

Wndows installed within dimate Zone 4 will have a U Factor of [0.85]

[1.25] | ] Wrr.z'degrees cC[0.30] [ ] BTU h'ftz'degrees F or less
and a SHGC of [0.36] | ] or less.

]1[1.8.5.4 Northern Cimate

W ndows installed within imate Zone [5] [6] [7] will have a U Factor of

[0.65] [1.25] [ ] Wrr.z'degrees clro.27n [_____ ] BTU/h'ftz'degrees F or
| ess and a SHGC of [0.36] [0.41] | ] or Iless.

][1.8.5.5 Subarctic Cimate

Wndows installed within dimate Zone 8 will have a U Factor of [0.45]

[1.25] [ ] Wn? degrees C [0.08] [0.22] [_____ ] BTU h ft? degrees F or
less. There is no SHEC |imt for this clinmte zone.

1]1.8.6 W ndbor ne- Debri s- 1 npact Perfornmance

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain W NDBORNE- DEBRI S- | MPACT RESI STANCE
paragraph if required by Project. The UFC 1-200-01
DoD Bui |l ding Code cited |IBC defines wi ndborne debris
regi ons. Enhanced protection applies to essenti al
facilities. Verify site specific requirenents with
the AHJ. Delete itenms not required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Exterior wi ndow systemincluding glazing nust conply with indicated basis
or enhanced protection testing requirenents in ASTM E1996 for[ Wnd Zone
11[ Wnd Zone 2][ Wnd Zone 3][ Wnd Zone 4] when tested according to
ASTM E1886. Test specinmens nmust be no smaller in width and |l ength than
gl azing indicated for use on Project and nust be installed in sane nanner
as glazing indicated for use on Project.

a. Refer to drawings for classification of wi ndow requiring basic or
enhanced protection.

[ b. Large-Mssile Test: For glazing located within 9.1 m 30 feet of grade.

][c. Small-Mssile Test: For glazing |located nore than 9.1 n 30 feet above
gr ade.
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]1.9  WARRANTY

Provi de Manufacturer's standard performance guarantees or warranties that
extend beyond a 1 year peri od.

PART 2 PRODUCTS
2.1 W NDOW UNI TS

Primed wi ndow frames must conformto AAVA VWDV/ CSA 101/1.S. 2/ A440 and t he
requi renents specified herein. Provide wi ndows of types, grades,
performance cl asses, conbinations, and sizes indicated or specified.

Provi de wi ndows to acconmobdat e hardware, glass, weatherstripping and
accessories. FEach wi ndow must be a conplete factory-assenbled unit with
gl ass factory or field installed.

2.2 WEATHERSTRI PPI NG
Conformto AAMA/ V\IDVA/ CSA 101/ 1.S. 2/ A440.
2.3 GLASS

Use ASTM C1048 and ANSI Z97.1 Grade B (tenpered), Style |I (uncoated), Type
2, Cass[ 1 (transparent)][ 2 (heat absorbing)].

2.4 SETTI NG MATERI ALS

Provi de types required for the applicable setting method specified in the
GANA G azing Manual, unless specified otherwise herein. Do not use netal
sash putty, non-skinning conpounds, nonresilient preforned sealers, or

i mpregnat ed preforned gaskets. Materials exposed to view and unpai nted
nmust be[ gray,][ black] or neutral color.

2.4.1 El astoneri ¢ Seal ant

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: \Where Section 07 92 00 JO NT SEALANTS is
i ncluded in the specifications select the first
bracketed option; if this section not included,
sel ect second option.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

[ See Section 07 92 00 JO NT SEALANTS for seal ant requirements.][ASTM C920,
Type Sor M Gade NS, Cass 12.5, Use NI. Use for channel or stop
glazing[ and][ netal] sash. Provide sealant chemically conpatible wth
setting bl ocks, edge blocks, and sealing tapes. Color of sealant is[ as
sel ected][ gray][ black][ white] [ 1.1

2.4.2 Seal i ng Tapes, Beads or Gaskets

Gaskets or beads must be at least 9.5 mr 3/8 inch wide with a Shore "A"
duroneter hardness of 50 and conformto ASTM C509.

2.4.3 Setting Bl ocks and Edge Bl ocks
Use neoprene of 70 to 90 Shore "A" duroneter hardness, chemically

conpati ble with seal ants used, and of sizes recomended by the gl ass
manuf act urer.
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2.

2.

2.

4.4 Accessori es

Use accessories as required to provide a conplete installation, including
gl azing points, clips, shims, angles, beads, and spacer strips. Provide
noncorrodi ng netal accessories. Provide priner-sealers and cl eaners as
recommended by the glass and seal ant manufacturers.

5 W NDOW ASSEMBLI ES
Conformto AAVA/ VIDVA/ CSA 101/ 1. S. 2/ A440.

5.1 Provisions for d azing

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edge cl earances, face cl earances, and bites
nmust be maintai ned as shown bel ow

M ni mum C earance and Bite Requirenents
d ass "A" M nimum "B" Nomi nal "C'" M ni mum
Thi ckness Edge Bite (mm) Face C earance
(m) Cl earance (m)

()

6.0 6.0 13.0 3.00
8.0 8.0 13.0 4.75
10.0 8.0 13.0 4.75
12.0 9.5 13.0 6. 00
16.0 9.5 13.0 6. 00
19.0 9.5 13.0 8. 00
22.0 13.0 16.0 8. 00
25.0 13.0 19.0 9.50

M ni mum Cl earance and Bite Requirenents
d ass "“A" M ni mum "B" Nomi nal "“C'" M ni mum
Thi ckness Edge Bite (in) Face C earance
(in) Cl ear ance (in)

(in)

1/ 4 1/ 4 1/2 1/8
5/ 15 5/ 16 1/2 3/ 16
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M ni mum Cl earance and Bite Requirenents
d ass “A" Mnimm |"B" Nomi nal “C'" M nimum
Thi ckness Edge Bite (in) Face C earance
(in) Cl ear ance (in)
(in)

3/8 5/ 16 1/2 3/ 16

1/2 3/8 1/2 1/4

5/8 3/8 1/2 1/4

3/4 3/8 1/2 5/ 16

718 1/2 5/8 5/ 16

1 1/2 3/4 3/8

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de wi ndows and rabbets suitable for specified glass thickness.]|

M ni mum edge cl earance nust be [ ]. Nominal bite nust be | ].

M ni mum face cl earance nust be [ 1.1 Provide sash for glazing and for
securing glass with[ metal beads][ glazing clips][ glazing channels] and
gl azi ng conpound.

.5.2 Seal ant, Gaskets, and Beads
Conti nuous around the perineter of the glass.
.5.3 Weat her st ri ppi ng

Provide for ventilating sections of windows to ensure a weathertight sea
neeting the infiltration requirenments specified in

AANMA/ WDIVA/ CSA 101/ 1. S. 2/ A440.  Provide factory-applied weatherstripping
that can be replaced by field repair nmechanics. Use nolded vinyl, nolded
or nol ded- expanded neoprene for weatherstripping for conpression contact
surfaces. Do not use neoprene or polyvinyl chloride weatherstripping
where it will be exposed to direct sunlight.

.5.4 Fast eners

Provi de fl athead, cross-recessed type, exposed head screws and bolts with
standard threads for use on windows, trim and accessories. Screw heads
nmust finish flush with adjoining surfaces. Screws and bolts exposed to
the environnment to be corrosion resistant coated steel, alum num or
stainl ess steel conpatible with the wi ndow material and adj oi ni ng
construction, and of a type and size reconmended by the manufacturer to
neet the performance requirenents. Self-tapping sheet-netal screws are
not acceptable for nmaterial nore than 1.59 mr 1/16 inch thick

.5.5 Drips and Wep Hol es
Provi de continuous drips over heads of top ventilators. \ere fixed
wi ndows adjoin ventilators, drips nust be continuous across tops of fixed

wi ndows. Provide drips and weep holes as required to return water to the
out si de.
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2.5.6 Conbi nati on W ndows

W ndows used in conbination rmust be the sane grade and performance cl ass
and nust be factory assenbled. Where factory assenbly of individua

wi ndows into larger units is limted by transportation considerations,
prefabricate, match mark, transport, and field assenble.

2.5.7 Accessori es

Provi de wi ndows conplete with necessary hardware, fastenings, clips, fins,
anchors, gl azing beads, and other appurtenances necessary for conplete
installation and proper operation.

2.5.8 Har dwar e

The item type, and functional characteristics nmust be the manufacturer's
standard for the particular w ndow type and nust conformto

AAVA/ VWDV CSA 101/ 1. S. 2/ AA40.  Provide hardware that functions after the
wi ndow assenbly has withstood the application of the design blast pressure
causi ng the devel opment of a static design resistance, ru, uniformy
appl i ed over both glazing and frane as defined in paragraph CERTIFI CATES
OF COWPLI ANCE of this section. Equip operating ventilators with a |ock or
| at chi ng devi ce which can be secured fromthe inside.

2.5.9 Anchors

Provi de conceal ed anchors of the type recomended by the w ndow

manuf acturer for the specific type of construction. Provide corrosion
resi stant anchors and fasteners conpatible with the wi ndow and the
adj oi ni ng construction. Provide a mnimm of three anchors for each janb
| ocat ed approxi mately 150 nm 6 i nches fromeach end and at m dpoint.

2.5.10 W ndow Cl eaner Anchors

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: W ndows having sills nore than 13.7 neters 45
feet above grade, adjoining bal conies, or adjoining
roof s shoul d be shown and specified as requiring

wi ndow cl eaner anchors, unless w ndow cl eani ng

nmet hods at the activity make use of these anchors on
| ower wi ndows. Coordi nate w ndow cl eani ng
procedures and requirements with the using activity
in maki ng the decision as to the need for w ndow

cl eaner anchors. No renpvable or tilting-type sash
may be provided i nstead of the anchors.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de doubl e-head anchors for w ndows[ indicated][ specified]. Anchors
nust be stainless steel of size and design required for the w ndow type
and application. Provide two anchors for each single window and each
adj acent glass window unit]. Fasten anchors 1120 mm 44 inches above the
wi ndow sill utilizing appropriate nethods for the w ndow type and
application in accordance with industry safety standards.

2.5.11 Fi ni shes

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify anodi ¢ and organic coatings neeting
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the selection requirenments in the Notes bel ow as
Contractor's option when these finishes are

determ ned to be available in the desired col ors and
econom cal ly conpetitive in the project area, unless
the project requires use of one or the other to
match an existing condition. The selection of
anodi c or organic coating is based prinmarily on the
desired appearance: anodized finishes provide a
nmetal | i ¢ appearance and organic finishes provide a
painted or netal-like finish (organic finishes are
available in a variety of colors). Only allow both
types as a Contractor option when the Designer
confirms that the desired appearance is available in
both types of finishes.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Exposed al um num surfaces nust be factory finished with an[ anodic
coating][ or][ organic coating].[ Color nust be [ ][ as indicated].]
W ndows[ for each building] rmust have the sane finish.

2.5.11.1 Anodi ¢ Coati ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify Architectural Class | for harsh

at nospheres where dust, gases, salts, and ot her
destructive elenents will attack nmetal finish. Also
specify Cass | for humid | ocations or project

| ocations with Environnmental Severity
Classifications (ESC) of C3 thru C5. Humd

| ocations are those in ASHRAE climate zones 0A, 1A
2A, 3A, 3C, 4C and 5C (as identified in ASHRAE
90.1). Specify Architectural Cass Il for al

at nospheric conditions not requiring Class I. See
UFC 1-200-01 for determination of ESC for project
| ocati ons.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

Cl ean exposed al um num surfaces and provi de an anodi zed finish conform ng
to AA DAF45 and AAVA 611. Finish rmust be:

[ a

1[b.

Architectural Class Il (0.01 to 0.0175 nm (0.4 ml to 0.7 ml),
desi gnati on AA- MLO- C22-[ A31, clear (natural) ]J[A32, integral color
1[A34, electrolytically deposited col or ]anodi zed.

Architectural Class | (0.0175 mr (0.7 ml or thicker), designation
AA- MLO- C22-[ A41, clear (natural) J[A42, integral color ][A44,
electrolytically deposited col or ]anodized.

1]2.5.11.2 O gani ¢ Coati ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For organic coatings, to provide enhanced
resi stant to corrosion, weathering, ozone, and W
radi ation utilize superior perfornmance powder coat
finishes conformng to AAMA 2605 in hunid | ocations
and project locations with an ESC of C3 thru C5;
baked enanel finishes conform ng to AAMA 2603 nay be
utilized for non-humd | ocations and ESC Cl1 or C2
project locations. Humid |ocations are those in
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ASHRAE cl i nate zones 0A, 1A, 2A, 3A, 3C, 4C and 5C
(as identified in ASHRAE 90.1). Refer to UFC
1-200-01 for determ nation of ESC for a specific
project |ocation.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Cl ean and prine exposed al um num surfaces. Provide a[ baked enanel finish
in accordance with AAVA 2603 with total dry filmthickness not |ess than
0.02 mr 0.8 m ][ superior performance finish in accordance with AAVA 2605
with total dry filmthickness of not Iess than 0.03 mr 1.2 mls].

2.6  SOURCE QUALI TY CONTRCOL
2.6.1 W ndow Assenbly Structural Test
2.6.1.1 Test Sanpl e Nunber

Test at |east two sanple w ndow assenblies for each type of wi ndow
provi ded under an increasing uniformstatic |oad. Nunber of sanples,
beyond two, is left up to the vendor. However, it is noted that the
acceptance criteria encourages a |arger nunmber of test sanples.

2.6.1.2 Test Procedure

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: To assure receiving the desired bl ast

resi stance protection, w ndow assenblies provided by
Contractor must be exactly as specified. |If
deviations fromthe specified requirenments are
sought by the Contractor, the Contractor mnust
perform acceptance testing for the provided bl ast
resi stant wi ndow assenbl i es.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Test wi ndows (gl ass panes and support frame) nust be identical in type,
size, seal ant, gasket or bead and construction to those furnished by the
wi ndow manufacturer. Secure the frame assenbly in the test setup by
boundary conditions that sinmulate the adjoining walls of the structure for
i ntended installation. The simulation securing boundary conditions mnust
be verified and attested by an attendi ng Professional Engineer. Using
either a vacuumor a liquid-filled bladder, apply an increasing uniform
load to the entire wi ndow assenbly (glass and frane) until failure occurs
in either the glass or frane. Failure is defined as either breaking of
glass or loss of frane resistance. The failure load, rf, must be recorded
to three significant figures. The load should be applied at a rate of 0.5
ru per mnute where ru is the static design resistance:

d ass Size Static Design Resistance

[ ] by [ ] nm[___ ] by [ ] [ ] kPa [ 1 ps
inch

2.6.1.3 Acceptance Criteria

The static |oad capacity (rs) of a glass pane for the specified acceptance
test procedure is:

rs = 0.876 ru (1)
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The wi ndow assenbly (frane and gl ass) is considered acceptable when the
arithmetic mean of all the sanples tested, r- such that:

r- =>rs plus sA (2)

where: rs = static | oad capacity of the glass pane for
certification testing

s = sanpl e standard devi ation
A = acceptance coefficient (Table 1)
a. Arithnetic nean/standard deviation: For n test sanples, r- is defined
as:
r- =sumfromi =1 thrun for rfi divided by n (3)

where rfi is the recorded failure |load of the ith test sanple.
The sanpl e standard deviation, s, is defined as:

s = the square root of the quantity of the sumfromi = 1 thru n for
(rfi - r-2) divided by (n - 1) (4)

The m ni mum val ue of the sanple standard deviation, s, permtted to be
enpl oyed in Equation (2) is:

s = 0.145 rs (5)

This assures a sanple standard deviation no better than observed for the
general popul ation of tenpered gl ass.

b. Additional sanpled determ nation: The follow ng equation can be used

by tester to deternmine if additional test sanples are justified. |If:
r- =<rs plus sB (6)
then with 90 percent confidence, the design will not prove to be adequate

with additional tests. Obtain rejection coefficient, B, fromTable 1

Table 1. Statistical Acceptance and
Rej ection Coefficients
Nunmber of Accept ance Rej ection
W ndow Coefficient, |Coefficient,
Assenblies, n|A B
2 4.14 . 546
3 3.05 . 871
4 2.78 1.14
5 2. 65 1.27
6 2.56 1.36
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Tabl e 1.

Statistical

Accept ance and

Rej ection Coefficients

Nunber of Accept ance Rej ection
W ndow Coef ficient, |Coefficient,
Assenblies, n|A B

7 2.50 1.42
8 2. 46 1.48
9 2.42 1.49
10 2.39 1.52
11 2.37 1.54
12 2.35 1.57
13 2.33 1.58
14 2.32 1.60
15 2.31 1.61
16 2.30 1.62
17 2.38 1.64
18 2.27 1.65
19 2.27 1.65
20 2.26 1.66
21 2.25 1.67
22 2.24 1.68
23 2.24 1.68
24 2.23 1.69
25 2.22 1.70
30 2.19 1.72
40 2.17 1.75
50 2.14 1.77
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PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Met hod of Installation
Install in accordance with the wi ndow manufacturer's printed instructions

and details. Set wi ndows at proper elevation, |ocation, and reveal
Brace properly to prevent distortion and m salignnent. Bed screws or

bolts in sill menbers, joints at nullions, contacts of windows with sills,
built-in fins, and subframes in mastic seal ant of a type recommended by
t he wi ndow manufacturer. Install wi ndows in a manner that will prevent

entrance of water. Fasten hardware to w ndows.

1.2 d ass Setting

Itens to be gl azed nust be either shop or field glazed using glass of the
quality and thickness specified or indicated. Preparation and gl azing,
unl ess ot herwi se approved, nust conformto applicable recomendations in
the GANA d azing Manual. Wndows may be glazed in confornmance with one of
t he gl azi ng nmet hods described in the standards under which they are
produced, except that face puttying with no bedding will not be

permtted. Handle and install glazing materials in accordance with

manuf acturer's instructions. Use beads or stops furnished with items to
be gl azed, to secure glass in place.

.1.3 Dissimlar Materials

VWere al um num surfaces are in contact with, or fastened to, masonry,
wood, or dissimlar nmetals, except stainless steel or zinc, protect the
al umi num surface fromdissimlar naterials as recomended in the Appendi x
to AAVA/ VWDIVA/ CSA 101/1.S.2/ A440. Do not coat surfaces on which seal ants
are to adhere.

.1.4 Anchors and Fasteni ngs

Make provision for securing units to each other and to adjoini ng
construction.

. 1.5 Adj ustments After Installation

After installation of windows and conpletion of glazing and field

pai nting, adjust ventilators and hardware to operate snoothly and to
provi de weat herti ght sealing when ventilators are closed and | ocked.
Lubricate hardware and operating parts as reconmended by the manufacturer

.2 CLEANI NG

Clean interior and exterior surfaces of w ndow units of nortar, plaster,
pai nt spattering spots, and other foreign matter to present a neat
appear ance, to prevent fouling of weathering surfaces and

weat herstripping, and to prevent interference with the operation of
hardware. Renove stained, discolored, or abraded wi ndows that cannot be
restored to their original condition, and replace with new wi ndows.

.3 SCHEDULE

Sone metric neasurenments in this section are based on mat hemati ca
conversion of English unit neasurenments, and not on metric neasurenents
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conmmonly agreed to by the manufacturers or other parties.

metric units for

t he measurenents shown are as foll ows:

The English and

Pr oduct s English Units Metric Units
Gasket s 3/8 inch 9.5 mm
d ass 1/ 4 inch 6.0 nm

5/ 16 inch 8.0 mm

3/ 8 inch 10.0 mMm

1/ 2 inch 12.0 mm

5/ 8 inch 16.0 mMm

3/4 inch 19.0 mm

7/ 8 inch 22.0 mm

1 inch 25.0 mm

End of Section --
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