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SECTION 08 51 13

ALUM NUM W NDOANS
08/ 09
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NOTE: This gui de specification covers the
requirenents for R, LC, C, HC and AW perfornmance
class al um num wi ndows.

Note: 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 infornmation.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

1. Wndows requiring UL fire rating nmust be steel
and nmay occur in conjunction wth alum num wi ndows
whi ch cannot be approved for this use. Wen stee
wi ndows are used in conjunction wth alum num
specify finish matching al um num w ndows. Stee

wi ndows should be specified in Section 08 51 23
STEEL W NDOW&.

2. Alum num wi ndows are not acceptable for use as
security wi ndows which should be steel, specified in
Section 08 51 23 STEEL W NDOAS. Security stee

wi ndows are designed and constructed to give
protection agai nst unaut horized entrance and renoval
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of materials from warehouses and other storage type
areas; they are not designed for detention use.
Guard wi ndows for detention use are not included in
this gui de; where such wi ndows are desired, consult
Steel Wndow I nstitute Recommended Specifications
and nanufacturers' data, and specify in Section

08 51 23 STEEL W NDOWE.

3. Specify the following items of related work
under other sections of the specifications:

a. dass and glazing and the furnishing of glazing
clips and gaskets.

b. Calking and seal ants.
c. Structural building supports at w ndow nullions.
d. Wod subfranmes for windows in frame walls

e. Drilling and tapping for attachnment of w ndow
shades, drapery rods, and venetian blinds. The
drilling and tapping of wi ndow franes to receive
brackets for shades, venetian blinds, and curtain
rods has been onmitted fromthis specification. It
is contenplated that this work will be done after
erection of windows by the trade for the itemto be
installed. On projects where factory drilling for
these itens is required, revise this specification
accordi ngly.

f. Brackets and supports for wi ndow shades, drapery
rods, and venetian blinds.

g. Electrical requirenents for notor driven
oper at ors.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: On the draw ngs, show

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

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

3. Typical w ndow sections and details. Show gl ass
t hi ckness. Show speci al gl azi ng.

4. Method of anchoring wi ndows to adjoining
construction; size and types of clips, anchors,
screws, or other fasteners.

5. Details of nonstructural nullions and nmullion
covers; details of anchoring and reinforcing
nonstructural mullions at wi ndows to recei ve w ndow
cl eaner anchors.
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6. Nunmber and | ocati ons of w ndow cl eaner anchors.

7. Locations of windows requiring special
operators. Show net hod of operation and conceal nent
of operators, cables and rods. Show wiring di agram
for nmotor driven operators.

8. Locations of wi ndows designated as forced entry
resistant.

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

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: |ssue (date) of references included in

proj ect specifications need not be nore current than
provided by the | atest guide specification. Use of
Specsl ntact automated reference checking is
recommended for projects based on ol der guide

speci fications.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (2003) Designation System for Al um num
Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMVA)

AAMA 1302.5 (1976) Voluntary Specifications for
Forced-Entry Resistant Al um num Prine
W ndows

AAMA 1503 (2009) Vol untary Test Method for Thernal

Transni ttance and Condensati on Resi stance
of Wndows, Doors and d azed Wall Sections

AANVA 2603 (2002) Vol untary Specification
Per f ormance Requi renents and Test
Procedures for Pignented Organic Coatings
on Al um num Extrusions and Panel s

AANVA 2604 (2005) Vol untary Specification
Per f ormance Requi renments and Test
Procedures for High Performance O ganic
Coati ngs on Al um num Extrusi ons and Panel s

AANVA 2605 (2005) Vol untary Specification
Per f ormance Requi renments and Test
Procedures for Superior Perform ng O ganic
Coati ngs on Al um num Extrusi ons and Panel s
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AAMA 611 (1998; R 2004) Vol untary Specification for
Anodi zed Architectural Al um num

AAMA 701/ 702 (2004) Vol untary Specification for Pile
Weat herstri ppi ng and Repl aceabl e
Fenestration Wat herseal s

AANVA 902 (1999; R 2007) Vol untary Specification for
Sash Bal ances

AAVA WG 1 (1995) W ndow Sel ection Cuide

AAVA/ WDIVA/ CSA 101/ 1. S. 2/ A440 (2008; Update 1 2008; Update 2 2008;
Update 3 2009) North American Fenestration
St andar d/ Speci fication for Wndows, Doors,
and Skylights

ASTM | NTERNATI ONAL (ASTM

ASTM A 276 (2008a) Standard Specification for
Stainl ess Steel Bars and Shapes

ASTM D 1972 (1997; R 2005) Standard Practice for
Ceneric Marking of Plastic Products

ASTM E 2129 (2005) Standard Practice for Data
Coll ection for Sustainability Assessnent
of Buil ding Products

ASTM F 1642 (2004) Standard Test Method for d azing
and d azing Systens Subject to Airblast
Loadi ngs

GREEN SEAL (GS)

GS- 36 (2000) Comerci al Adhesives
| NTERNATI ONAL W NDOW CLEANI NG ASSCCI ATI ON (1 WCA)

IWCA |-14.1 (2001) Wndow d eani ng Safety Standard
NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (2004) Procedure for Determ ning
Fenestrati on Product U Factors

NFRC 200 (2004) Procedure for Determ ning
Fenestrati on Product Solar Heat Gain
Coefficient and Visible Transmittance at
Nor mal | nci dence
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 101 (2009; And 09-1 & 09-2) Life Safety Code
SOUTH COAST Al R QUALI TY MANAGEMENT DI STRI CT ( SCAQVD)
SCAQWD Rul e 1168 (1989; R 2005) Adhesive and Seal ant
Appl i cations
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1.

U.S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

Energy Star (1992; R 2006) Energy Star Energy
Ef ficiency Labeling System

U.S. GREEN BUI LDI NG COUNCI L ( USGBC)

LEED (2002; R 2005) Leadership in Energy and
Envi ronmental Design(tm G een Building
Rati ng System for New Construction
(LEED- NC)

.2 CERTI FI CATI ON

Each prinme wi ndow unit nust bear the AAMA Label warranting that the product
conplies with AAVA/ VDVA/ CSA 101/1.S. 2/ A440. Certified test reports
attesting that the prine window units neet the requirenments of

AAVA/ VWDIVA/ CSA 101/ 1. S. 2/ A440, including test size, will be acceptable in
lieu of product |abeling.

3 SUBM TTALS

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

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
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approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] Submt the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
W ndows; G
Fabri cati on Draw ngs
SD- 03 Product Data
W ndows; G
Har dwar e; G
Fasteners; C, (LEED)
W ndow performance; G
Thermal -Barrier Wndows; G
Mul lions; G
W ndow Cl eaners' Bolts; G

Submit docunentation indicating percentage of post-industrial
and post-consuner recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar
val ue of products included in project.

Screens; G

Weat herstripping; G
Accessories; G
Adhesi ves; (LEED)

Submit nmanufacturer's product data, indicating VOC content.]
Thermal perfornmance

Submit docunentation for Energy Star qualifications.

Local / Regi onal Materials; (LEED)

Docunent ati on i ndi cating di stance between nmanufacturing facility
and the project site. Indicate distance of raw material origin
fromthe project site. Indicate relative dollar val ue of
| ocal /regional naterials to total dollar value of products
i ncluded in project.]

Envi ronment al Dat a]

SD- 04 Sanpl es

Fi ni sh Sanpl e
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W ndow Sanpl e

SD- 05 Design Data
Structural calculations for deflection; G
[ Design Analysis; G

Submit design analysis with cal cul ati ons show ng that the design
of each different size and type of alum numw ndow unit and its
anchorage to the structure neets the minimumantiterrorism
standards required by UFC 4-010-01 "DoD M ni mum Antiterrorism
Standards for Buildings" and paragraph "M nimum Antiterrorism
Per f or mance" bel ow. unl ess conformance is denonstrated by Standard
Airbl ast Test results. Calculations verifying the structural
performance of each wi ndow proposed for use, under the given

| oads, shall be prepared and signed by a registered Professional
Engi neer. The wi ndow conponents and anchorage devices to the
structure, as determ ned by the design analysis, shall be
reflected in the shop draw ngs. ]

SD- 06 Test Reports

M ni num condensati on resistance factor
[ Resi stance to forced entry]

[ Standard Airblast Test; G
For M ninum Antiterrorismw ndows, in lieu of a Design Analysis,
results of airblast testing, whether by arena test or shocktube,
shall be included in a test report, providing information in
accordance with ASTM F 1642, as prepared by the i ndependent
testing agency performng the test. The test results shall
denonstrate the ability of each wi ndow proposed for use to
wi t hstand the airbl ast | oadi ng paraneters and achi eve the hazard
I evel rating specified in paragraph "Standard Airblast Test
Met hod" . ]

SD- 10 Operation and Mai ntenance Data
W ndows, Data Package 1; G

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

Pl astic ldentification

When not | abeled, identify types in Qperation and Mi ntenance
Manual .

1.4  QUALITY ASSURANCE
1.4.1 Shop Draw ng Requirenents
Provi de drawi ngs that indicate el evations of wi ndows, full-size sections,

thi ckness and gages of netal, fastenings, proposed nethod of anchoring,
size and spacing of anchors, details of construction, method of glazing,
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details of operating hardware, [nullion details,] [nethod and materials for
weat herstripping,] [method of attaching screens,] [material and method of
attachi ng subframes,] [stools,] [casings,] [sills,] [trim] [w ndow cl eaner
anchors,] installation details, and other related itens.

4.2 Sanpl e Requirenents

.4.2.1 Fi ni sh Sanpl e Requi renents

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

.4.2.2 W ndow Sanpl e Requirenents

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Choose one of the follow ng options. Include
the first choice for projects requiring a |arge
number of wi ndows. Include the second choice for

projects requiring a linited nunber of w ndows.
ER R R I I 2 R R R R R I I I R R R R I I I I R R R S I I I R R R R R I R R R I I I I R I I R R R S I I I I

[ Submt one full-size w ndow of each type proposed for use, conplete with
AAMA Label, gl azing, hardware, anchors, and other accessories. Were
screens or weatherstripping is required, fit sanple wi ndows with such itens
that are to be used. After approval, install each sanple in work, clearly
identified, and record its location.]

[ Submt 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.]

. 4.3 Desi gn Data Requirements

Submit cal cul ations to substantiate conpliance with deflection
requi renents[ and M ninmum Antiterrorism Performance criterial]. A
regi stered Professional Engi neer nust provide cal cul ati ons.

Submit design analysis with cal cul ati ons showi ng that the design of each
different size and type of al um numw ndow unit and its anchorage to the
structure neets the requirenents of paragraph "M ninum Antiterrorism
Performance Criteria". Calculations 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
components and anchorage devices to the structure, as determ ned by the
design analysis, in the shop draw ngs.

.4.4 Test Report Requirenents

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

wi ndows have been tested and neet the requirenents specified herein for
conformance to AAVMA VIDVA/ CSA 101/1.S.2/ A440 including test size, [and]
m ni mum condensati on resistance factor (CRF)[, and resistance to forced
entry][, and, for MninmumAntiterrorismw ndows, in lieu of a Design
Anal ysis, results of a Standard Airblast Test].

.5 DELI VERY AND STORAGE

Deliver windows to project site in an undamaged condition. Use care in
handl i ng and hoi sting wi ndows during transportation and at the jobsite.
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1

1

1

1

Store wi ndows and conponents out of contact with the ground, under a

weat herti ght covering, so as to prevent bendi ng, warping, or otherw se
damagi ng the wi ndows. Repair danaged wi ndows to an "as new' condition as
approved. |If w ndows can not be repaired, provide a new unit.

.6 PROTECTI ON

Protect finished surfaces during shipping and handling using the
manuf acturer's standard method. Do not apply coatings or |acquers to
surfaces to which cal king and gl azi ng conpounds nust adhere.

7 SUSTAI NABLE DESI GN REQUI REMENTS

7.1 Local / Regi onal Materials

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Using local materials can help mninze
transportation inpacts, including fossil fuel
consunption, air pollution, and labor. Using

mat eri al s harvested and manufactured within a 500
mle radius fromthe project site contributes to the
following LEED credit: MR5. Coordinate with Section
01 33 29 LEED(tn) DOCUMENTATION. Use second option
if Contractor is choosing local nmaterials in
accordance with Section 01 33 29 LEED(tm
DOCUMENTATI ON.  Use second option for USACE
projects. Arny projects nust include option only if
pursuing this LEED credit.

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

[Use naterials or products extracted, harvested, or recovered, as well as
manuf actured, within a [800][__ ] kilonmeter [500][__ ] mleradius from
the project site, if available froma mninumof three sources.][ See
Section 01 33 29 LEED(tn) DOCUMENTATI ON for cunul ative total local materia
requirements. Wndow nmaterials may be |locally avail able.]

7.2 Envi ronnent al Dat a

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: ASTM E 2129 provides for detailed
docunentati on of the sustainability aspects of
products used in the project. This |evel of detai
may be useful to the Contractor, Governnent,
bui | di ng occupants, or the public in assessing the
sustai nability of these products.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[Submit Table 1 of ASTM E 2129 for the followi ng products: [__ 1.1

7.3 Pl astic | dentification

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The marki ng systemindicated below is

i ntended to provide assistance in identification of
products for naki ng subsequent decisions as to
handl i ng, recycling, or disposal

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Verify that plastic products to be incorporated into the project are
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| abel ed in accordance with ASTM D 1972. Were products are not | abel ed,
provi de product data indicating polyneric information in the Operation and
Mai nt enance Manual .

a. Type 1: Polyethyl ene Terephthal ate (PET, PETE)

b. Type 2: High Density Polyethyl ene (HDPE)

c. Type 3: Vinyl (Polyvinyl Chloride or PVC).

d. Type 4: Low Density Pol yethyl ene (LDPE)

e. Type 5: Pol ypropyl ene (PP)

f. Type 6: Polystyrene (PS)

g. Type 7: Qher. Use of this code indicates that the package in question

is made with a resin other than the six |listed above, or is nade of
nore than one resin |isted above, and used in a nulti-layer conbination

1.8 FI ELD MEASUREMENTS

Take field neasurenents prior to preparation of the draw ngs and
fabrication.

1.9 PERFORMANCE REQUI REMENTS
1.9.1 M ni mum Antiterrori sm Performance Criteria

W ndows nust neet the mininumantiterrori smperfornance criteria as
specified in the paragraphs bel ow.

1.9.1.1 d azing
d azing nmust have | am nated gl ass as specified in Section 08 81 00 GLAZI NG

1.9.1.2 Al um num W ndow Fr anes

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: The bracketed blank in the text bel ow should
be the val ue of the equival ent 3-sec duration design
| oadi ng obtained fromFigure 1 of ASTM F 2248 for

t he expl osive wei ght and standoff distance

conmbi nation that is being designed for in this

proj ect .

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Restrict alum num fram ng nenbers defl ections of edges of glazing they
support to L/160 under an equival ent 3-second duration loading of [ ]
pascal pounds per square foot (psf), where L denotes the |length of the

gl azi ng supported edge. (L is to be based on edge length of glazing in
frame and not on the distance between anchors that fasten franme to the
structure.)

The glazing frame bite for the wi ndow franes nust be adequate to accept the
wi dth of structural silicone sealant or glazing tape as specified in
par agr aph "Provisions for d azing" bel ow

1.9.1.3 W ndow Franme Anchors

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: The bracketed blank in the text bel ow shoul d
be the value of 2 tines the |oading just determ ned
i n paragraph "Al um num W ndow Franes".

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Fasten wi ndow frames to the supporting structure with anchors designed to
resist forces generated by a 3-second duration load of [__ ] pasca
pounds per square foot (psf) acting on the entire w ndow unit.

1.9.2 W nd Loadi ng Design Pressure

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

[1.9.3 Tests

Test w ndows proposed for use in accordance with
AAVA/ VDIVA/ 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 capable of perfornming the required tests. Submit the results
of the tests as certified |laboratory reports required herein.

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

[ Test projected windows in accordance with the applicable portions of the
AAVA W5G. 1 for air infiltration, water resistance, uniformload deflection,
and uni form | oad structural test.]

[ Test doubl e-hung wi ndows in accordance with the applicable portions of the
AAVA WSG. 1 for air infiltration, water resistance, uniformload deflection,
and uniformload structural test.]]

1.10 DRAW NGS

Subnmit the Fabrication Drawi ngs for alum num wi ndow units showi ng conpl ete
wi ndow assenbl y includi ng hardware, weatherstripping, and subframe assenbly
details.

1.11 W NDOW PERFORNVANCE

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

NOTE: Structural performance, air infiltration and
wat er penetration are standard perfornance

requi renents for all alum num w ndow types.

"M ni mum Antiterrorism Performance", "Thermal

Per f ormance"” and "Sound Attenuation" are optional to
designer, and nust be omtted or revised as needed
to neet project requirenments.

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

Al um num wi ndows must neet the follow ng performance requirenments. Perform
testing requirenments by an independent testing |aboratory or agency.

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

gl ass breakage, permanent damage to fasteners, hardware parts, support arns
or actuating nmechani snms or any ot her damage which could cause wi ndow to be
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i noperabl e. There nmust be no pernanent deformation of any main frane, sash
or ventilator nenmber in excess of the requirenents established by

AAVA/ VDIVA/ CSA 101/ 1. S. 2/ A440 for the wi ndow types and cl assification
specified in this section.

[1.11.2 M ni mum Antiterrorism Perfornance

W ndows shall neet the mninmumantiterrorismperformance criteria of UFC
4-010-01, as specified in the paragraphs below. Conformance to the
performance requirenments shall be validated by one of the foll ow ng nethods.

1.11.2.1 Conput ati onal Design Anal ysis Mt hod

W ndow frames, mullions, and sashes shall be designed to the criteria
listed herein. Conputational design analysis shall include calcul ations
verifying the structural performance of each w ndow proposed for use, under
the given static equival ent | oads.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: The blank in the foll owi ng paragraph shoul d
be the val ue of the equival ent 3-second duration
design | oadi ng obtained fromFigure 1 of ASTMF

2248 for the explosive weight and standoff distance
conbination that is being designed for in this

proj ect .
ER R IR I I 2 R R R R R I I I R R R R I I I R R R S I I I R R R R I I I R R R I I I I I O I I R R R R I I I

Al um num wi ndow fram ng nenbers shall restrict deflections of edges of

gl azi ng they support to L/160 under an equival ent 3-second duration | oading
of [ ] pounds per square foot (psf), where L denotes the |length of the
gl azi ng supported edge. (L is to be based on edge length of glazing in
frame and not on the distance between anchors that fasten frane to the
structure.)

The glazing frame bite for the wi ndow frames shall be adequate to accept
the width of structural silicone sealant or glazing tape as specified in
par agraph "Provisions for d azing" bel ow.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: The blank in the foll owi ng paragraph shoul d
be the value of 2 tines the |oading just determ ned
in the paragraph above.

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

W ndow frames shall be anchored to the supporting structure with anchors
designed to resist forces generated by a 3-second duration |oad of |
pounds per square foot (psf) acting on the entire w ndow unit.

1.11.2.2 Al ternate Dynam c Design Anal ysis Mt hod

As an alternative to the static equival ent | oad desi gn approach descri bed
above, w ndow fram ng nenbers, anchors, and gl azing nmay be designed using a
dynani ¢ anal ysis to prove the wi ndow systemw || provi de performance

equi valent to or better than the hazard rating associated with the
applicable level of protection for the project.

[1.11.2.3 St andard Airblast Test Method

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

SECTION 08 51 13 Page 15



NOTE: The foll owi ng paragraph shall be used as
written (wthout nodification) and all ows the
contractor to supply w ndows that have been tested,
rat her than designed, to neet the w ndow

requi renents of Standard 10 of UFC 4-010-01. The
airbl ast | oadi ng paraneters represent the envel ope
of pressures and inpul ses associated with the two

di fferent charge wei ghts when |ocated at the
conventional construction standoff distances for
Billeting and Prinmary Gat hering buil dings per Table
B-1 of UFC 4-010-01. It is not necessary to test to
t he hi gher pressures and inpul ses associated with

t he conventional construction standoff distances for
I nhabited buildings. Tests nmust be perforned in
accordance with ASTM F 1642 and the results nust
show that the wi ndow perforns to the Very Low Hazard
rating or better.

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

As an alternative to either of the Conputational Design Analysis Methods,
each M ninmum Antiterrori smw ndow type shall be tested for eval uation of
hazards generated fromairblast |oading in accordance with ASTM F 1642 by
an i ndependent testing agency regularly 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 smaller to 10 percent
larger in area, than the tested wi ndow. Proposed wi ndows of a size outside
this range shall require testing to evaluate their hazard rating. Testing
ny be by shocktube or arena test. The test shall be performed on the
entire proposed wi ndow system which shall include, but not be limted to,
the glazing, its fram ng system operating devices, and all anchorage

devi ces. Anchorage of the wi ndow frame or subframe shall replicate the
nmet hod of installation to be used for the project. The m ninum airbl ast

| oadi ng paraneters for the test shall be as follows: Peak positive
pressure of 5.8 psi [40 kPa] and positive phase inpulse of 41.1 psi-nsec

[ 285 kPa-nmsec]. The hazard rating for the proposed wi ndow systens, as
determined by the rating criteria of ASTM F 1642, shall not exceed the
"Very Low Hazard" rating (i.e. the "No Break", "No Hazard", "M ninma
Hazard" and "Very Low Hazard" ratings are acceptable. "Low Hazard" and
"Hi gh Hazard" ratings are unacceptable). Results of w ndow systens
previously tested by test protocols other than ASTM F 1642 nay be accepted
provided the required | oadi ng, hazard | evel rating, and size limtations
stated herein are net.]

1.11.3 Alr Infiltration

Air infiltration nmust not exceed the anpount established by
AANMA/ WDVA/ CSA 101/ 1. S. 2/ A440 for each w ndow type

1]1.11.4 \Water Penetration

Wat er penetration nmust not exceed the anmpunt established by
AANVA/ WDVA/ CSA 101/ 1. S. 2/ A440 for each w ndow type

1.11.5 Ther mal Perf or mance

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: A U-factor of up to 4.3 W n2K (0.75 Btu/ hr-ft?
-F) may be acceptable for particular climte zones
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in the United States for al um num wi ndow products
and thermally inproved al um num wi ndow products.
Sol ar heat gain coefficient (SHGC) ratings should be

equal to or less than 2.3 W n2K (0.40 Btu/ hr-ft?

-F). Selection and use of the w ndow products in
this category should be used only in cooling

dom nated clinmates and be dependent upon qualifying
for the Southern clinmate zone as deternined by the
DCOE Energy Star W ndows program Certain products
that have al umi num frames and/or thermally inproved
al um num franes may qualify per the Energy Star

W ndows programfor the Central and Northern Cimate
Zones.

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

Thermal transmittance for thernmally broken alum num w ndows with insulating
gl ass nust not exceed a U-factor of[ 4.3 Wn?K 0.75 Btu/hr-ft2-F determi ned
according to NFRC 100, and a solar heat gain coefficient (SHGC) of 2.3 W n?K

0.40 Btu/hr-ft2-F deterni ned according to NFRC 200. Provide wi ndow units
that conply with the U S. Departnent of Energy, Energy Star W ndow Program

for the Southern Clinmate Zone.][ 2.3 Wn?K 0.40 Btu/hr-ft2-F determi ned
according to NFRC 100, and a solar heat gain coefficient (SHGC) of 3.1 W n?

K 0.55 Btu/hr-ft2-F deternined according to NFRC 200. Provide w ndow
units that comply with the U S. Departnent of Energy, Energy Star W ndow

Program for the Central Climate Zone.][ 2.0 Wn?K 0.35 Btu/hr-ft?-F

determ ned according to NFRC 100. Provide wi ndow units that conply with
the U. S. Department of Energy, Energy Star Wndow Program for the Northern
Climate Zone.]

[1.11.6 Life Safety Criteria

Rk Ik Sk Rk A IR R R I kO b S S I Rk Rk R R R O Ok kS I O I R R

NOTE: Designer nust indicate on the draw ngs which
wi ndows serve as rescue and/or secondary neans of
escape.

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

Provi de wi ndows that conformto NFPA 101 Life Safety Code when rescue
and/ or second neans of escape are indicated.

11.11.7 Sound Attenuation

EE IR R I R S R R R I I O R R R Ok S R R R R R R I O R I O

NOTE: Al um num envi ronmental control w ndows have a
"built-in" sound attenuation. This paragraph will
be used only when sound attenuation is a design

par anet er.

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

The wi ndow unit must have a mninum STC of [[41] [__ ] with the wi ndow
glazed with two pieces of 6 mr 1/4 inch thick | am nated gl ass] [[ 34]
[ ] with the wi ndow glazed with 13 mv 1/2 inch air space between two
pieces of 6 mr 1/4 inch thick glass] when tested in accordance with
AANVA/ WDVA/ CSA 101/ 1. S. 2/ A440 acoustical performance (optional).

SECTION 08 51 13 Page 17



1.12 QUALI FI CATI ON

W ndow manuf act urer mnust specialize in designing and manufacturing the type
of al um num wi ndows specified in this section, and have a m ni num of

[ ] years of docunented successful experience. Manufacturer nust have
the facilities capable of neeting contract requirenents, single-source
responsibility and warranty.

[1.13 MOCK- UPS

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

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

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

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

Bef ore fabrication, full-size nock-up of [each type of al um num w ndow
[one window unit] [__ ] complete with glass and AAMA certification | abe
for structural purposes and NFRC Tenporary and Pernanent Label for
certification of thermal performance ratting will be required for review of
wi ndow construction and quality of hardware operation.

]11.14  WARRANTY

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

PART 2 PRODUCTS

2.1 W NDOWS

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

NOTE: Designation system consists of four part
code, which includes Product Type, Performance

O ass, Performance Grade (design pressure) and
maxi mum si ze tested to achieve desired rating
(exanpl e Double Hung or H, C30 760 by 1520 (30 by
60)). Product Type is an abbreviation for w ndow
type (AP for awni ng, hopper, projected wi ndow, C for
casenent, H for hung, etc.). Performance cl asses
represent the level of performance (R LC, C, HC
and AW. Performance G ade represents the design
pressure to which the window is constructed.

AAVA VDM CSA 101/ 1. S. 2/ A440 establ i shes m ni num
Performance G ade for each Performance Cass: 15

for R (corresponding to a design pressure of 720 Pa
15 psf); 25 for LC (corresponding to a design
pressure of 1200 Pa 25 psf); 30 for C (corresponding
to a design pressure of 1440 Pa 30 psf); 40 for HC
(corresponding to a design pressure of 1920 Pa 40 psf
); and 40 for AW (corresponding to a design pressure
of 1920 Pa 40 psf).

AAMA DM/ CSA 101/1.S. 2/ A440 al so includes criteria
for specifying windows required to neet higher
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design pressures if ninimumpressure is inadequate.

These wi ndows are designated as Optional Performance
Grade and should be specified in increnents of 240 Pa
5 psf above the mni num Performnce G ade

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

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

NOTE: Consult AAMA 1503 "Vol untary Test Method for
Transm ttance and Condensati on Resi stance of

W ndows, Doors and G azed Wall Sections" and sel ect
t he m ni num Condensati on Resi stance Factor (CRF)
required for the particular project conditions.

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

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Consult AAMA VWDMA/ CSA 101/1.S.2/ A440 to
cal cul ate design pressure(s) applicable to the
project. Adjust "design factors" because nava
facilities are typically less than 100 niles from

hurri cane oceanl i ne.
EIE IR R b R R I I I I IR I I I I I R R S I I R I R I R I I R I S I I I I IR R b I S I b b I b I b b I b I b b b b I I I I 3 I b b b I

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

NOTE: Use of materials with recycled content,

cal cul ated on the basis of post-industrial and
post - consuner percentage content, contributes to the
followi ng LEED credit: M. Coordinate with Section
01 33 29 LEED(tn) DOCUMENTATI ON. Desi gner nust
verify that products neeting the indicated m ni num
recycled content are available, preferably from at

| east three sources, to ensure adequate

conmpetition. If not, wite in suitable recycled
content values that reflect availability and
conpetition. Use second option if Contractor is
choosi ng recycl ed content products in accordance
with Section 01 33 29 LEED(tnm) DOCUMENTATI ON.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: W ndow properties are critical to energy
performance and vi sual satisfaction. Specify low U
value (rate of heat transfer) to reduce w nter heat
| oss and sunmer heat gain.

In southern states, w ndows nust have a U factor of
0.75 or lower and a SHGC of 0.40 or lower; in the
m ddl e states, w ndows nust have a U factor of 0.40
or lower and SHGC of 0.55 or lower; and in northern
states, w ndows nust have a U factor of 0.35 or

| ower with any SHGC

Energy-efficient wi ndows contribute to the foll ow ng
LEED credits: EA Prerequisite 2; EAL.

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

Provide prime w ndows that conmply with AAVA VWDV CSA 101/1.S. 2/ A440 and
the requirenents specified herein. In addition to conpliance with

AANMA/ WDV CSA 101/ 1. S. 2/ A440, wi ndow fram ng nenbers for each individua
light of glass nust not deflect to the extent that deflection perpendicul ar
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to the glass light exceeds L/ 175 of the glass edge | ength when subjected to
uni form | oads at specified design pressures. Provide Structural

calcul ations for deflection to substantiate conpliance with deflection
requirenents. Provide wi ndows of types, performance cl asses, performance
grades, conbinations, and sizes indicated or specified.[ Wndows nust
contain a mninmumof [5][10][__ ] percent post-consuner recycled content,
or a mininmumof [20][40][___ ] percent post-industrial recycled

content.][ See Section 01 33 29 LEED(tm DOCUMENTATI ON for curul ative
total recycled content requirements. Wndow materials nmay contain

post -consuner or post-industrial recycled content.] Design wi ndows to
acconmodat e hardware, gl ass, weatherstripping, screens, and accessories to
be furnished. Each wi ndow nust be a conplete factory assenbled unit with
or without glass installed. Dinmensions shown are mninum Provi de w ndows
with insulating glass and thermal break necessary to achi eve a m ni mum
Condensati on Resistance Factor (CRF) of [__ ] when tested in accordance
with AAVA 1503. d azed systens (including frames and glass) will be
Energy Star |abel ed products as appropriate to clinmate zone and as
applicable to wi ndow type, with a whol e-w ndow Sol ar Heat Gain Coefficient
(SH&C) maximumof [ ] determined according to NFRC 200 procedures.

G azed systens nust have a U-factor maximumof [ ] Wper square m
times K Btu per square foot times hr tines degree F in accordance with
NFRC 100.

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

NOTE: Performance Grades represent design pressure
val ues for which products have been tested. Specify
an Optional Performance G ade where a higher than
m ni rum Performance Grade is desired due to severe
weat her conditions and wi nd | oadi ngs. Optional
Performance G ade wi nhdows must be tested in
conpliance with AAMA/ WDMA/ CSA 101/1.S. 2/ A440.
Testing nust substantiate requirenments for uniform
| oadi ng (structural), water resistance, and air
infiltration.

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

2.1.1 Awni ng W ndows (AP)

Type AP-[RI5][LC25][ Q3O [HAOI[[Q[HO[AW- [ ] (Optional Performance
Grade)]. Conceal operating mechanismwthin the frame nenbers or encl ose
within a nmetal casing not less than 1.59 nmm 0.0625 inch thick sheet

al um num

2.1.2 Casenent W ndows (QC)

Type G- [RL5][LC25][C30] [HAO][[CI[HOQ[AW- [ ] (Optional Performance
Grade)]. Ventilators nust be[ rotary crank][ handle] operated. Provide
ventilators over 1650 mllineters 65 inches high with two separate | ocking
devices or a two-point |ocking device operated by rods froma single | ever
handl e. Conceal rods where possible.[ Provide casement w ndows in

combi nation with[ fixed][ projected] w ndows specified bel ow. ]

2.1.3 Hung W ndows (H)

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Tilt-in windows nost likely will not neet ATFP
pressure requirements and should not be specified if
force protection is required.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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2.

[ Double][_] Hung, Type H[R15][LC25][C30] [HCAO][[C][HC[AW- [___
(Optional Performance Grade)]. Test and rate sash balance to conformwth
AAVA 902.

Desi gn wi ndows, mullions, hardware, and anchors to withstand the w nd
| oadi ng specified.

.1.3.1 W ndow Materi al s

W ndow franmes and sash nenbers, mullions, nmullion covers, screen framnes,
and gl azi ng beads shall be fabricated in accordance with
AANVA/ WDIVA/ CSA 101/ 1. S. 2/ A440.

Weat herstripping will be woven wool pile weatherstripping 5.3 mllineter
0.210 inch thick, conform ng to AAVA 701/ 702, or pol ypropyl ene
multifilanment fiber weatherstripping installed in an integral

weat herstripping groove in the sash or frane, and flexible

pol yvi nyl chl ori de weatherstripping installed in the sill nenber.

1.4 Hori zontal Sliding Wndows (HS)

Type HS-[R15][LC25][C30] [HAO][[Q[HO[AW- [ ] (Optional Performance
Grade)].

. 1.5 Proj ected W ndows (AP)

Type AP-[R15][LC25][C30][HAO][[CQ[HC[AW- [ ] (Optional Performance
Grade)]. Provide projected wi ndows with conceal ed four bar friction hinges
only.

.1.6 Top- H nged W ndows (TH)

Type TH[C30][HAOI[[C[HO[AW- [ ] (Optional Performance Gade)].
Top- hi nged wi ndows nust be[ insw nging][ outsw nging].

.1.7 Vertically Pivoted Wndows (VP)

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Pivoting wi ndows nost likely will not neet
ATFP pressure requirenents and should not be
specified if force protection is required.

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

Type VP-[R15][C30][HCAO0 [ ] (Optional Performance Grade)].[ Provide
wi ndow with renptely operated venetian blind nounted between an access sash
and the main sash.]

.1.8 Fi xed W ndows (F)

Type F-[RL15][LC25][C30] [HAO][[C[HOQ[AW- [ | ] (Optional Performance
Grade)].

1.9 Forced Entry Resistant W ndows

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Conventional al unmi num wi ndows of fer nomi nal
resistance to forced entry by unskilled or
opportunistic intruders. Wiile there is no way to
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make a wi ndow absol utely "burglar proof," w ndows
complying with AAMA 1302 can provide reasonable
assurance that entry, or attenpted entry, will |eave
anpl e evidence of "forced entry." It establishes
only a pass/fail condition when specific
concentrated | oads are applied to sash or ventilator
in attenpt to open or renove sash or ventilator from
wi ndow frane and specifies no neasured tine del ay.

It provides noderate degree of security agai nst
unskilled or opportunistic intruder at little or no
additional cost. Wen forced entry resistant

wi ndows are specified, coordinate gl azing

requi renents and specify inpact resistant glass and
glazing materials in Section 08 81 00, "d azing."

For projects requiring security w ndows, specify
steel security windows in Section 08 51 23 STEEL

W NDOW5. Protection in high crine areas agai nst
skilled professional intruders requires a nore

sophi sticated approach to physical security. Consult
Desi gn Manual 13.1 "Physical Security" for
reconmendat i ons.

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

In addition to neeting the requirenents of AAVA VWDVA/ CSA 101/ 1. S. 2/ A440,
wi ndows designated for resistance to forced entry nust conformto the
requi renents of AAVA 1302. 5.

2.1.10 d ass and d azi ng
Materials are specified in Section 08 81 00 GLAZI NG

2.1.11 Cal ki ng and Seal i ng
Are specified in Section 07 92 00 JO NT SEALANTS.

2.1.12 Weat her stri ppi ng
AAVA/ WDVA/ CSA 101/ 1. S. 2/ A440.

2.1.13 Sash Pol es
Seam ess al um num tube, 1.59 mm 0.0625 inch m ni mumwall thickness, 25 nm
one inch diameter, [__ ] mfeet long, with cast al um num hook and
protective cover or tip on the lower end. Finish nmust match wi ndows.

2.2 FABRI CATI ON
Fabrication of wi ndow units nust conply w th AAVA/ VDVA/ CSA 101/ 1. S. 2/ A440.

2.2.1 Provi sions for d azing

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

NOTE: Specify glass thickness and vinyl gaskets in
Section 08 81 00, "dazing." Inside glazing is
preferred, especially for w ndows above first floor
and ot her | ocations where access is difficult.

W ndows desi gned for inside glazing nmay not be
avai | abl e i n doubl e-hung type; check manufacturers
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literature. Were project requires insulating

gl ass, show sash nenbers, gl azing beads, and

hardware of sufficient size and weight to receive

and support glass of thickness specified. Allow 3 mm
1/ 8 inch m ni rum between each side of insulating

gl ass and nmetal franme and between edges of gl ass and

frame for gl azing compound and expansion. Draw ngs

shoul d clearly indicate method for securing

i nsul ating glass in place.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Include the bracket option for mininmm
glazing frame bite requirenments when personne
density is greater than one person per 40 square
neters 430 square feet and m ni num ATFP st andof f

di stances are net. This does not include guard type
facilities, single and dupl ex detached fanily

housi ng. These requirenents are specified in
Department of Defense Antiterrorism Standards for
Bui I di ngs.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Desi gn wi ndows and rabbets suitable for glass thickness shown [or
specified]. [ For minimumantiterrorismw ndows, attach glazing to its
supporting frame using structural silicone seal ant or adhesive gl azing
tape. The width of the structural silicone sealant bead nmust be at | east
equal to, but not larger than two tinmes the thickness designation of the
glass to which it adheres. The width of the adhesive glazing tape will be
at least equal to two tines, but not nore than four tinmes the thickness
designation of the glass to which it adheres.]Design sash for[ inside]]
outside][ single][ double] glazing and for securing glass with[ neta
beads,][ glazing clips,][ glazing channels,] or glazing conmpound.

2.2.2 \Weatherstripping

Provide for ventilating sections of all w ndows to ensure a weather-tight
seal nmeeting the infiltration requirenents specified in

AAVA/ VDIVA/ CSA 101/ 1. S. 2/ A440. Provide easily replaceable factory-applied
weat herstripping. Use nolded vinyl, nolded or nol ded-expanded neoprene or
nol ded or expanded Ethyl ene Propyl ene Di ene Terpol ynmer (EPDV)

conpressi on-type weat herstripping for conpression contact surfaces. Use
treated woven pile or wool, or polypropylene or nylon pile bonded to nyl on
fabric and netal or plastic backing strip weatherstripping for sliding
surfaces. Do no use neoprene or polyvinylchloride weatherstripping where
they will be exposed to direct sunlight.

2.2.3 Fast eners

Fabricated from 100 percent re-nelted steel. Use fasteners as standard
with the wi ndow manufacturer for w ndows, trim and accessories.

Sel f-tappi ng sheet-nmetal screws are not acceptable for nmaterial nore than 2
mr 1/ 16 inch thick.

2.2.4 Adhesi ves
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NOTE: Adhesives are potential sources of VOCs in
i ndoor air. Using interior |ow VOC products
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contributes to the followi ng LEED credit: EQ.

I ncl ude VOC submittal if pursuing this LEED credit,
and coordinate with Section 01 33 29 LEED(tm
DOCUMENTATI ON
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[Comply with applicable regul ations regarding toxic and hazardous
materials, GS-36, [SCAQVD Rule 1168], and as specified in Section 07 92 00
JO NT SEALANTS. ]

. 2.5 Drips and Wep Hol es

Provi de continuous drips over heads of top ventilators. \Were 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.

.2.6 Conbi nati on W ndows

W ndows used in conbination rmust be the sane class and grade and will be
factory assenbled. Wiere factory assenbly of individual w ndows into
larger units is limted by transportation considerations, prefabricate,
match mark, transport, and field assenble.

2.7 Mul I i ons and Transom Bars
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NOTE: Specify the design pressure used to specify
the Performance Grade or the Optional Perfornmance
Grade for the adjoi ni ng wi ndows.
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NOTE: Include the bracketed paragraph included
under the "W NDOWS" headi ng for static | oads when
m ni mum nmeasures of antiterrorisniforce protection
(ATFP) are required and delete the first bracketed
sentence in the foll ow ng paragraph.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

[Provide mullions between nultiple wi ndow units which neet the design
pressure of [720] [1440] [1920] [__ ] Pa[15] [30] [40] [__ ] psf.
]Provide nullions with a thernal break. Secure mullions and transom bars
to adj oi ning construction and wi ndow units in such a manner as to permt
expansi on and contraction and to forma weathertight joint.[ Were w ndow
cl eaner anchors are required, reinforce mullions and anchor to adj oi ning
construction so as to provide safe and adequate support.] Provide nullion
covers on the interior and exterior to conpletely close exposed joints and
recesses between window units and to present a neat appearance.[ Provide
speci al covers over structural support at mullions as indicated.]

.2.8 Accessori es

Provi de wi ndows conplete with necessary hardware, fastenings, clips, fins,
anchors, glazing beads, and other appurtenances necessary for conplete
installation and proper operation.[ Furnish extruded al unm num subfrane
receptors[ and subsill] with each w ndow unit.]
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2.2.8.1 Har dwar e

AAVA/ VDIVA/ CSA 101/ 1. S. 2/ A440. The item type, and functiona
characteristics nmust be the manufacturer's standard for the particul ar

wi ndow type. Provide hardware of suitable design and of sufficient
strength to performthe function for which it is used. Equip all operating
ventilators with a lock or Iatching device which can be secured fromthe

i nsi de.

2.2.8.2 Fast eners

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

manuf acturer for the specific type of construction. Anchors and fasteners
nmust be conpatible with the wi ndow and the adj oi ni ng constructi on. Provide
a mni mum of three anchors for each janb | ocated approxi mately 150 mr 6

i nches fromeach end and at m dpoint.

2.2.8.3 W ndow Cl eaner Anchors

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: W ndow cl eaner anchors should be shown and
specified for windows having sills nore than 1800 nmmv
6 feet above grade, adjoining bal conies, or
adj oi ni ng roofs, unless w ndow cl eani ng nethods at
activity make use of anchors unnecessary.
Coor di nat e wi ndow cl eani ng procedures and
requirenents with using activity. Wen requested by
using activity, renovable or tilting-type sash may
be provided instead of anchors. Renovable or
tilting-type sash may be specified as Contractor
option when these units are desired by using
activity and are economically conpetitive with
doubl e- hung sash equi pped with anchors. Wen
appropriate, add the follow ng at end of paragraph
entitled "W ndow O eaner Anchors"

"Rermovabl e or tilting-type sash may be provided in
lieu of doubl e-hung wi ndows equi pped with w ndow

cl eaner anchors. Design sash so that both sides of
gl ass can be readily cleaned frominterior wthout
di smantling any part of w ndow or screens. Provide
renovabl e and tilting-type sash wth tanper-proof
hardware to prevent sash renoval by unauthorized
per sonnel . "
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Provi de doubl e head anchors for w ndows[ indicated][ specified]. Anchors
nust be stainless steel of size and design required for the wi ndow type and
application, conformng to ASTM A 276. Provide two anchors for each single
wi ndowf and each adjacent fixed glass window unit]. Fasten anchors 1120 nn
44 inches above the window sill utilizing appropriate methods for the

wi ndow type and application in accordance with industry safety standards.

2.2.8.4 Wndow Anchors
Anchoring devices for installing w ndows rmust be made of al um num

cadm um pl ated steel, stainless steel, or zinc-plated steel conformng to
AAVAY VDMV CSA 101/ 1. S. 2/ Ad440.
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2.2.9 Fi ni shes
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NOTE: Specify anodic and organic coatings as
Contractor's option when these finishes are
deternmined to be econonically conpetitive in the
project area, unless the project requires use of one
or the other to match an exi sting condition
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Exposed al um num surfaces nust be factory finished with an[ anodic
coating][ or][ organic coating].[ Color must be [ ][ as indicated].]
Al'l wi ndows[ for each building] will have the sane finish.

2.2.9.1 Anodi ¢ Coati ng
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NOTE: Specify Architectural Class | for highly
corrosive industrial atnospheres where dust, gases,
salts, and other destructive elenents that attack
nmetal exist. Specify Architectural Class Il for al
at nospheric conditions not requiring Cass |I.
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Cl ean exposed al um num surfaces and provi de an anodi zed finish conform ng
to AA DAF-45 and AAVA 611. Finish nust be:

[a. Architectural Cass Il ( 0.01 to 0.0175 mr 0.4 nml to 0.7 ml),
desi gnati on AA- MLO- C22-[ A31, clear (natural)] [A32, integral color]
[A34, electrolytically deposited color] anodized.]

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

2.2.9.2 Organi ¢ Coating
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NOTE: When anodic and organi c coatings are

determ ned to be economically conpetitive in the
proj ect area, specify baked enanel finish (AAVA
2603) as an option to Architectural Cass |Il, anodic
coating or high-performance finish (AAVA 2604 or
AAMA 2605) as an option to Architectural Cass |
anodi ¢ coati ng.
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Cl ean and prinme 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|][ high-performance finish in accordance with [ AAVA 2604] [
AAVA 2605] with total dry filmthickness of not Iess than 0.03 mr 1.2 mils].

2.2.10 Screens
AAVA/ VDIVA/ CSA 101/ 1. S. 2/ A440. Provide one insect screen for each operable
exterior sash or ventilator. Design screens to be rewirable, easily

renovabl e frominside the building, and to pernmt easy access to operating
har dwar e.
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2.3 SPECI AL OPERATORS
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NOTE: Renote and group operated w ndows will
require special operators. |Identify these w ndows
on the draw ngs and show net hod of operation
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For wi ndows havi ng operating hardware or |ocking or |atching devices

| ocated nore than 1800 mr 6 feet above the floor, provide suitably designed
operators or |ocking or |atching devices necessary for convenient and
proper w ndow operati on.

2.3.1 Pol e Operators

Pol es nmust be of proper length to permt w ndow operation from 1500 mr 5
feet above the floor. Provide one pole operator for each room and one
pol e hanger for each pole. Locate hangers where directed.

2.3.2 Ext ensi on Crank Operators

Provi de renovabl e handl es for crank-operated rotary-type operators | ocated
nore than 1800 mr 6 feet above the floor. Provide one renovable handle for
each room

2.3.3 Mechani cal QOperators
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NOTE: When notor driven operators are specified,
specify electrical characteristics in Section
26 20 00, I NTERI OR DI STRI BUTI ON SYSTEM
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Provide [manual] [electric notor driven] operators for group operation of
continuous rows of windows [located [ ] mr feet above the floor].
perators nust be capabl e of opening and cl osi ng wi ndows wi t hout
appreci abl e deflection, vibration or rattle. Provide neans of adjustnent
for transm ssion lines. Operators will control w ndow units in groups [as
recomrended by the wi ndow manufacturer] [or] [as indicated].

2.4 THERMAL- BARRI ER W NDOAS

Provide thermal -barrier wi ndows, conplete with accessories and fittings,
wher e i ndi cat ed.

Specify material and construction except as foll ows:
a. Alum num all oy nust be 6063-T6.

b. Frame construction, including operable sash, nust be factory-assenbl ed
and factory-sealed i nner and outer al um num conpletely separated from
netal -to-nmetal contact. Join assenbly by a continuous, conceal ed, |ow
conduct ance divider housed in an interlocking extrusion of the inner
frane. Metal fasteners, straps, or anchors will not bridge the
connection between the inner and outer frane.

c. Operating hardware for each sash nust consist of spring-loaded nylon

cushion bl ocks and pin | ocks designed to | ock in predeterm ned
| ocati ons.
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2.

d. Sash rmust be completely separated fromnetal -to-netal contact by means
of woven-pile weatherstripping, plastic, or elastomeric separation
nmenbers.

e. Qperating and stormsash will be factory-glazed with the type of gl ass
i ndi cated and of the quality specified in Section 08 81 00 GLAZI NG

5 MULLI ONS
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NOTE: Drawi ngs nust indicate the profile and

di nensi ons of nullions, anchorage and reinforcing
menbers as required for wind | oading, and the type,
profile, and fastening systemfor the mullion cover
(screw fastened or snap-on).
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Provide nullions between multiple-w ndow units where indicated.

Mul I'ions and nullion covers nust be the profile indicated, reinforced as
required for the specified wind | oading, and securely anchored to the
adj oi ning construction. Million extrusion will include serrations or
pockets to receive weatherstripping, sealant, or tape at the point of
contact with each w ndow fl ange.

Mul I'i on assenmbly rmust include al um num wi ndow cl anps or brackets screwed or
bolted to the nullion and the nullion cover.

Mul I'i on cover must be screwfastened to the mullion unless otherw se
i ndi cat ed.

Mul I'ion reinforcing menbers shall be fabricated of the materials specified
in AAVA VWDVI/ CSA 101/1.S. 2/ A440 and neet the specified design |oading.

.6 W NDOW CLEANERS' BOLTS

Provi de wi ndow cl eaners' bolts for all w ndows 2100 mllineter 7 feet or

hi gher above fini shed grade, except wi ndows |ocated so they nay be renoved

for cleaning or cleaned fromthe ground or froma | ower roof |evel wthout

the use of an extension |adder. Provide two bolts for each single w ndow
unit and each fixed glass unit and nmust be located 1120 millinmeter 44 inches
above the w ndow sill.

W ndow cl eaners' bolts rmust be doubl e-head type, Al SI Series 300
corrosion-resistant steel, size and design conplying with I|WCA |-14.1.
Contact side of the bolts will be ground to fit flat against w ndow janbs.
Bolts may be factory- or field-attached before windows are set. Reinforce
backs of frames to receive bolts with 6 by 150 millimeter 1/4- by 6-inch
corrosion-resistant steel or alum numplates bolted or welded to the franes
at the factory. Special wall anchors nust be provided on frames at the
poi nt of bolt attachnent.

PART 3 EXECUTI ON

3.

1 SCHEDULE

Sone netric neasurenents in this section are based on nat hematica
conversi on of inch-pound neasurenents, and not on netric neasurenent
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commonly agreed to by the manufacturers or other parties. The inch-pound
and metric neasurenents are as foll ows:

PRODUCTS | NCH POUND VETRI C
Met al Casi ng 0. 0625 inch 1.59 nm

Al umi num Tube 0. 0625 inch 1.59 nm
(Di aneter) 1 inch 25 mMm

.2 | NSTALLATI ON
.2.1 Met hod of Installation

Install in accordance with the w ndow manufacturer's printed instructions
and details. Build in windows as the work progresses or install wthout
forcing into prepared wi ndow openings. Set wi ndows at proper elevation,
| ocation, and reveal; plunb, square, level, and in alignment; and brace,
strut, and stay properly to prevent distortion and msalignment. Protect
ventilators and operating parts agai nst accurul ation of dirt and buil di ng
materials by keeping ventilators tightly closed and | ocked to frane. Bed

screws or bolts in sill nmenbers, joints at mullions, contacts of w ndows
with sills, built-in fins, and subfranes in mastic sealant of a type
recommended by the w ndow nanufacturer. |Install and caul k windows in a
manner that will prevent entrance of water and wind. Fasten insect screens

securely in place.
.2.2 Dissimlar Mterials

Where al um num surfaces are in contact with, or fastened to masonry,
concrete, wood, or dissimlar netals, except stainless steel or zinc,
protect the alum num surface fromdissinlar materials as recomrended in
the Appendi x to AAMA/ VDVA/ CSA 101/1.S.2/ A440. Do not coat surfaces in
contact with sealants after installation with any type of protective

mat eri al .

. 2.3 Anchor s and Fast eni ngs

Make provision for securing units to each other, to masonry, and to other

adj oi ning construction. Wndows installed in masonry walls nmust have head
and janb nenbers designed to recess into masonry wall not less than 11 m
7/16 inch.

.2.4 Adjustnents After Installation

After installation of windows and conpletion of glazing and field painting,
adjust all ventilators and hardware to operate snoothly and to provide
weat herti ght sealing when ventilators are closed and | ocked. Lubricate
hardwar e and operating parts as necessary.[ Adjust double hung wi ndows to
operate with maxi num applied force of 25 pounds in either direction, not

i ncludi ng breakaway friction force.] Verify that products are properly
installed, connected, and adj usted.

.3 CLEANI NG
Clean interior and exterior surfaces of w ndow units of nmortar, plaster,
pai nt spattering spots, and other foreign matter to present a neat

appearance, to prevent fouling of weathering surfaces and
weat her-stripping, and to prevent interference with the operation of
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hardware. Replace all stained, discolored, or abraded wi ndows that cannot
be restored to their original condition with new wi ndows.

3.4 WASTE MANAGEMENT
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NOTE: Diverting waste fromthe landfill contributes
to the followi ng LEED credit: MR2. Coordinate with
Section 01 74 19 CONSTRUCTI ON AND DEMOLI TI ON WASTE
MANAGEMENT
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Separate corrugated cardboard and protective materials in accordance with
the Waste Managenent Plan and place in designated areas for reuse or
recycling. Place materials defined as hazardous or toxic waste in
designated containers. Cose and seal tightly all partly used seal ant
containers and store protected in well ventilated fire-safe area at
noderate tenperature. Place used seal ant tubes and containers in areas
desi gnated for hazardous material s.

-- End of Section --
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