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NOTE: This guide specification covers the
requi renents for standard steel w ndows.

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 requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Do not use steel wi ndows in humd |ocations or
project locations with Environmental 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). See UFC 1-200-01 for determ nation of ESC
for project |ocations.

Renove i nformation and requirenments 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)

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
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NOTE: I n nost projects, w ndow upgrades for
antiterrorismother than glazing requirenents do not
apply. Wen security analysis identifies an

expl osive threat, antiterrorism upgrades for bl ast
resi stance in accordance with Appendi x B-3 of UFC
4-010- 01, DoD M ni mum Antiterrorism Requirenents for
Bui |l di ngs, may still apply. |If the wi ndows are not
required to neet these criteria, then requirenents
for blast rating, blast testing, forced entry, and
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antiterrorismcriteria should be renoved
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NOTE: On the draw ngs, show

1. Sizes and types of wi ndows; netal sub-franes,
casings, or stools, if any; and hardware.

2. Sizes, location and swing of ventilators;
| ocation and details of fixed sash.

3. Method of anchoring w ndows to adj oi ning
construction; size and types of clips, anchors,
screws, or other fasteners.

4. Details of non-structural mnmullions and nullion
covers

5. Locations of special glass such as tenpered,

i nsul ati ng, heat-absorbing, |ight-reducing,
bullet-resisting, wire, figured, plate, and spandre
gl ass.

6. Locations of insect screens and storm w ndows,
i f any.

7. Locations of fire-rated wi ndows, if required.
8. Number and | ocation of extension crank operators.

9. If notorized operators are required, show on

el ectrical draw ngs and specify in Division 26.
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

PART 1 GENERAL

1.1 REFERENCES

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: 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
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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 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
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAVA)

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

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B18.6.3 (2024) WMachi ne Screws, Tappi ng Screws, and
Metallic Drive Screws (Inch Series)

ASTM | NTERNATI ONAL ( ASTM

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A653/ A653M (2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A1011/ A1011M (2023) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, H gh-Strength Low Al l oy,
Hi gh-Strength Low Alloy with | nproved
Formability, and Utra-H gh Strength

ASTM D3656/ D3656M (2013) Standard Specification for Insect
Screeni ng and Louver C oth Wven from
Vi nyl - Coated d ass Yarns

ASTM E283 (2019) Standard Test Method for
Determ ning the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

ASTM E330/ E330M (2014; R 2021) Standard Test Method for
Structural Performance of Exterior
W ndows, Doors, Skylights and Curtain
Walls by Uniform Static Air Pressure
Di fference

ASTM E331 (2000; R 2023) Standard Test Method for
Wat er Penetration of Exterior Wndows,
Skylights, Doors, and Curtain Walls by
Uniform Static Air Pressure D fference

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
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ASTM E1996

Wal |'s, Doors, and |Inpact Protective
Systens | npacted by Mssile(s) and Exposed
to Cyclic Pressure Differentials

(2017) Standard Specification for

Per f ormance 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

ASTM F2248

ASTM F2912

and d azing Systens Subject to Airbl ast
Loadi ngs

(2012) Standard Practice for Specifying an
Equi val ent 3- Second Duration Design

Loadi ng for Blast Resistant d azing
Fabricated with Lami nated d ass

(2017) Standard Specification for d azing
and d azing Systens Subject to Airblast
Loadi ngs

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
Fenestrati on Product Sol ar Heat Gain
Coefficient and Visible Transnmittance at
Nor mal | nci dence
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 80 (2022) Standard for Fire Doors and O her
Opening Protectives
NFPA 101 (2024) Life Safety Code
STEEL W NDOW | NSTI TUTE (SW)
SW SWs (2017; R 2018) Steel W ndow Specifications
U. S. DEPARTMENT OF DEFENSE ( DOD)
UFC 4-010-01 (2018; with Change 3, 2024) DoD M ni num
Antiterrorism Standards for Buil dings
1.2 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
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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.

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

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 PRCCEDURES:
SD- 02 Shop Drawi ngs
W ndows
SD- 03 Product Data
Steel Framing Materials
Recycl ed Content for Steel Framing Materials; S
Mul | i ons
Har dwar e
Hardware Material s
Fast eners
Accessori es
Operators

Scr eens

SD- 04 Sanpl es
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Color Coating; G [__ ]
W ndows
SD- 05 Design Data
Structural Calculations for Deflection; G [ ]
Desi gn Analysis; C, |
SD-06 Test Reports
Air Infiltration
Water Infiltration
Mul I'ion and Transom Bar W nd Load

M ni nrum Condensati on Resi stance Factor

[ Resi stance to Forced Entry

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

[ Engi neer's Qualifications

] SD-10 Operation and Mai ntenance Data

W ndows, Data Package 1; G [__ ]
1.3 QUALI TY ASSURANCE
1.3.1 Shop Drawi ng | nformation

I ndi cate el evations of wi ndows, full-size sections, thicknesses and gages
of metal, fastenings, proposed nethod of anchoring, size and spacing of
anchors, details of construction, method of glazing, details of operating
hardware, [mullion details,] [method and materials for weatherstripping,]
[met hod of attachment of screens,] [netal subframes,] [stools,] [casings,]
[sills,] [trim] other related itens, and installation details.

1.3.2 Col or Coating Sanples Information

Submit chart of manufacturer's color coatings if factory finish is to be
provided in lieu of field painting.

1.3.3 W ndows Sanpl es | nfornmation

Submit one conmplete, full size glazed wi ndow of each type proposed for
use, conplete with hardware, anchors, and other accessories.[ Were
screens or weatherstripping are required, fit sanple wi ndows w th such
itenms that are to be used.] After approval, install each sanple in the
work, clearly identified, with location recorded.
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[1.3.4 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: In nost projects, w ndow upgrades for
antiterrorismother than glazing requirenents do not
apply. Include engineer's qualifications and design

data requirenents subsections bel ow when security
anal ysis identifies an expl osive threat and
antiterrori smupgrades are required to provide bl ast
resi stance in conformance wi th UFC 4-010-01, DoD

M ni mum Antiterrorism Requirenments for Buil dings.

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

Al'l blast design calculations nust be perforned by or under the direct
supervision of a registered engineer with a mninumof 5 years experience
perform ng bl ast design. The engineer perform ng the bl ast design nust be
able to denmponstrate experience on simlar size projects using simlar
design nethods to neet the requirenents outlined in this specification

1[1.3.5 Desi gn Data Requirenents

Submit structural calculations for deflection to substantiate conpliance
requi renents[ and Antiterrorism Performance Requirenments]. A registered
Pr of essi onal Engi neer must provide cal cul ations. Submit design anal ysis
wi th cal cul ati ons showi ng that the design of each different size and type
of steel window unit and its anchorage to the structure[.][ neets the
requi renents of paragraph ANTI TERRORI SM PERFORMANCE REQUI REMENTS. ]

Cal cul ations verifying the structural performance of each w ndow proposed
for use, under the given | oads, nust be prepared and signed by a

regi stered professional engineer. Reflect the wi ndow conmponents and
anchorage devices to the structure, as determ ned by the design anal ysis,
in the shop draw ngs.

11.4 TEST REPORT REQUI REMENTS
1.4.1 Air and Water Infiltration

ASTM E283 and ASTM E331. Do not exceed maxinumair infiltration of 0.05
cubic nmeter per minute per neter one-half cubic foot per mnute per foot
of crack |l ength when subjected to a static pressure of 75 Pa 1.56 pounds
per square foot (equivalent to a wind velocity of 40 kiloneters per hour
(kph) 25 mles per hour (mph)). Water infiltration nust be "zero."

1.4.2 Mul I'i on and Transom Bar W nd Load Tests

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 wind | oading requirements in areas
subject to wind velocities above 113 kph 70 nph;
otherwi se delete. The wind | oading of 958 Pa 20 psf
is based on a 145 kph 90 nph wind velocity at 61
neters 200 feet above grade.

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 I R I R I R R S R R S R R R

NOTE: Del ete when not applicable.

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

ASTM E330/ E330N.  Menbers nust wi thstand a uniformw nd | oad of 958 Pa 20
pounds per square foot of w ndow area without deflecting nore than 1/175

SECTION 08 51 23 Page 9



1

1

of the span

4.3 Bl ast Testing

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: In nobst projects, w ndow upgrades for
antiterrorismother than glazing requirenents do not
apply. Include the followi ng secti on when security

anal ysis identifies an explosive threat and w ndows
are required to resist blast |oads required by
Appendi x B-3 of UFC 4-010-01, DoD M ni mum
Antiterrorism Requirenents for Buildings.

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

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

wi ndows have been tested and neet the requirenments specified herein for
conformance to AAVA/ VDMVR/ 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/ F1642lv, 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
paraneters and achieve the hazard | evel rating specified in paragraph
STANDARD Al RBLAST TEST METHOD. ]

.5 W NDOW PERFORNMANCE

Steel wi ndows nust nmeet the foll owi ng performance requirenents. Perform
testing requirenents by an independent testing |aboratory or agency.

.5.1 Structural Performance

Structural test pressures on wi ndow units nmust 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
arnms or actuating nmechani sms or any other damage which could cause w ndow
to be inoperable. There must be no permanent deformati on of any main
frame, sash or ventilator nmenmber in excess of the requirements established
by AAVA/ VIDVA/ CSA 101/1.S. 2/ A440 for the wi ndow types and cl assification
specified in this section

5.2 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.

For nonresidential applications, refer to UFC
1-200-02, Hi gh Performance and Sust ai nabl e Buil di ng
Requi renents, for mninmumrequirenments for energy

ef ficiency and neeting m ni num buil di ng envel ope
requi renents of UFC 3-101-01 including fenestrations
and gl azi ng.
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Coordinate with Section 08 81 00 GLAZI NG  Desi gner
nmust verify availability and adequate conpetition
for products meeting bracketed energy performance
requi renents before specifying and edit as needed.

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

Non-resi dential glazed systens (including franmes and gl ass) nust be
certified by the National Fenestration Rating Council w th a whol e-w ndow
Sol ar Heat Gain Coefficient (SHGC) maxi mum of [ ] determ ned according
to NFRC 200 procedures and a U-factor maxi mum of | ] Wper square m by
K Btu per square foot by hr by degree F in accordance with NFRC 100.

[1.5.3 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
1] [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 window requiring basic or
enhanced protection.

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

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

1111.5.4 Antiterrorism Performnce 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:  ANTI TERRORI SM PERFORVANCE REQUI REMENTS
section below is optional to designer, and nust be
omtted or revised as needed to neet project

requi renents.

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

In nost projects, wi ndow upgrades for antiterrorism
ot her than gl azing requirements do not apply. Wen
security analysis identifies an explosive threat,
antiterrorismupgrades for blast resistance in
accordance with Appendi x B-3 of UFC 4-010-01, DoD

M ni mum Antiterrorism Requirenments for Buil dings,
may still apply. |If the windows are not required to
nmeet these criteria, then this section and
subsections for design anal yses and airbl ast testing
shoul d be renpved.
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A structural analysis will need to be perforned to
determine if the nost stringent |oading on w ndow
assenbly is fromantiterrorismblast |oads or

wi ndborne debris in high w nd regions.

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

W ndows nust neet the antiterrorismperfornance criteria as specified in
t he paragraphs bel ow i n accordance with UFC 4-010-01. Confornance to the
performance requirements nmust be validated by one of the follow ng nethods.

.5.4.1 Conput ati onal Design Anal ysis Mt hod

Desi gn wi ndow assenbly to the criteria listed herein. 1Include
conput ati onal design anal ysis cal cul ations verifying the structura
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 I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: The bl anks 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
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

d azing resistance nmust 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 nust be in accordance with
ASTM F2248.

Desi gn Steel wi ndow fram ng nenbers to restrict deflections of the edges
of glazing they support to L/60 under two tines (2X) the glazing
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
menbers desi gned usi ng dynami ¢ anal ysis or shown to
wor k through airblast testing, all connections

bet ween mul Iions and/or fram ng nenbers 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 dynamc 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 components into supporting
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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

mechani sms.  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

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

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: Use the first bracketed requirenment 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.

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

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

11.5.4.2 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 bl anks in the foll ow ng paragraph should
be the val ue of the peak positive pressure and

i mpul se for the explosive weight and standoff

di stance comnbi 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).
Dynam c analysis is preferred because it typically
yi elds 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, |ow) for
fram ng/ mullions can be found in Engi neering
Techni cal Report (PDC TR-10-02) titled Bl ast
Resi st ant Desi gn Met hodol ogy for W ndow Systens

Desi gned Statically and Dynam cally 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

SECTION 08 51 23 Page 13



bl ast-resi stant design

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

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 linmts of [aluminun] [steel] franme el enents
are as follows: Maximumductility ratio of | ] and maxi mum support
rotation of | ] degrees.

1.5.4.3 St andard Airbl ast Test Method

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. 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 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

As an alternative to the ' Conmputational Design Anal ysis Method and
'Dynam ¢ Design Anal ysis Method' indicated above, w ndow | ] assenbly
may be tested for evaluation of hazards generated fromairblast |loading 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 systembut 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 'Dynanic 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
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 mnimum 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 perfornance 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
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may be accepted provided the required | oadi ng, hazard | evel rating, and
size limtations stated herein are net.

]1.6 WARRANTY

Provi de Manufacturer's standard performance guarantees or warranties that
ext end beyond a one year period.

1.7 DELI VERY AND STORAGE

Deliver to project site in undanaged condition. Store w ndows and
conponents on edge, out of contact with the ground, under weatherti ght
covering, and arranged to avoi d bendi ng, warping, or other damage.

PART 2 PRODUCTS

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 nmaterials with recycled content where
appropriate for use. Verify suitability,
availability within the region, cost effectiveness
and adequate conpetition before specifying product
recycled content requirenents.

Steel window framing typically contains up to 100
percent recycled material coming fromrecycled stee
billets.

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

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 nmke 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.

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 R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

2.1 MATERI ALS
2.1.1 Ceneral System Requirenents
Steel framing materials must contain a mininumof 40 percent tota

recycled content. Provide data identifying percentage of recycled content
for steel framing materials.
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2.

2.

2.

2.

2.

2.

2.

1.2 Steel Bars

SW SWS

1.3 Sheet Stee

ASTM A1011/ A1011N

1.4 Zi nc- Coat ed Sheet Stee
ASTM A653/ A653N

1.5 Zinc Coating

ASTM A123/ A123\.

1.6 Screws and Bolts
ASME B18. 6.3 as applicabl e.
2 FABRI CATI ON CF W NDOW5

Form permanent joints by welding or nechanically fastening as specified
for each type window. Use joints of strength to mamintain structural val ue
of menbers connected. Weld joints solid, renpve excess netal, and dress
snoot h on exposed and contact surfaces. Cosely fit joints forned with
nmechani cal fasteni ngs and nake permanently watertight. Assenble franmes
and sash, including ventilators and thermal breaks, at the plant and ship
as a unit with hardware unattached. Provide the follow ng construction

a. Were fixed window sections adjoin ventilator sections, provide fixed
sash, fabricated fromsinilar frame nmenbers, and of manufacturer's
standard type suitable for the purpose.

b. Roll weathering surfaces integrally to provide two-point
paral | el -surface contact with overlap at both inside and outside
poi nts of closure.

c. Provide drips and weep holes as required to return water to outside.

d. Design glazed wi ndows and rabbets suitable for glass thickness shown
on drawi ngs [or specified].

e. Use flathead, cross recessed type, exposed head screws and bolts with
standard t hreads on wi ndows, trim and accessories. Screw heads mnust
finish flush with adjoining surfaces. Self tapping sheet-netal screws
are not acceptabl e.

f. For hot-dipped gal vani zed wi ndows, use stainless steel or hot-spun
gal vani zed steel fasteners. For wi ndows with painted finish use
el ectro-gal vani zed fasteners. Finish exposed heads to match finish of
Wi ndows.

3 FI RE RATED W NDOW6

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

NOTE: W ndows requiring an Underwiters
Laboratories fire rating rmust be steel. Al um num
wi ndows cannot be approved for this use.
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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

Provi de sash and frame with necessary hardware to conformto the

requi renents of Underwriters Laboratories Inc. (UL), for class of w ndow

i ndi cated. Submt proof of conformance. UL |label will be accepted as
proof. Label ed wi ndow details take precedence over details indicated or
speci fied for nonl abel ed wi ndows, except when sections required for

nonl abel ed wi ndows are heavi er than those required by UL. In lieu of UL

| abel, witten certification by approved nationally recognized testing
agency may be submitted. Certification nust state that conplete w ndow
unit of type provided has been tested and confornms to published standards,
i ncl udi ng net hods of tests, of UL

2.4 PROVI SI ONS FOR GLAZI NG

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: Exterior frames, mullions, and w ndow

har dwar e nmust be designed to resist equival ent
static design |oads in accordance with ASTM

F1642/ F1642M  Franme and mul li on defl ection nust not
exceed L/ 160 of the unsupported menber |engths. The
Contractor must denmonstrate by cal cul ati ons or
dynam c tests in accordance with ASTM F1642/ F1642M
that the wi ndow conmplies with the | oading

requi renent. Equivalent static design |oads for
connections of window to the surrounding walls or
har dwar e and associ ated connections, and gl azi ng
stop connections nmust be in accordance with ASTM
F2248 and ASTM E1300.

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

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

NOTE: Inside glazing is preferred, especially for
wi ndows above first floor and other |ocations where
access is difficult. Wndows designed for inside
gl azing may not be avail abl e in doubl e-hung type.
Check manufacturers' literature. Were project
requires insulated glass, specify sash nenbers,

gl azi ng beads, and hardware of sufficient size and
wei ght to receive and support gl ass of thickness
shown. Allow 3 mr 1/8 inch m ni num bet ween each
side of insulating glass and netal franme for gl azing
conpound and expansion. Also allow 3 nmr 1/8 inch
bet ween edges of glass and franme. Draw ngs shoul d

i ndi cate method for securing insulating glass.
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 I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Include the | ast bracketed sentence where the
antiterrorismrequirenments of UFC 4-010-01 apply
based on the facility's occupancy classification and

occupancy | oad.
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

Desi gn sash for [inside] [outside] glazing and for securing glass with
[metal beads] [glazing clips] and gl azi ng conpound.[ \Where insulating
glass is indicated, use rabbets of adequate weight and depth to receive
and properly support glass and gl azi ng accessories.][ For w ndows
required to conply with antiterrorism provisions, design in accordance
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with Standard 10 of UFC 4-010-01.]
2.5 MJLLI ONS AND TRANSOM BARS

Provide mullions between multiple window units designed to withstand
specified wind | oad requirenents.[ Provide mullions with a thernal
break.] Secure mullions and transom bars to adjoining construction and

Wi ndow units in such a manner as to pernmt expansion and contraction and
to formweathertight joint. Provide nullion covers of manufacturer's
stock design on the interior and exterior to conpletely cover exposed
joints and recesses between wi ndow units and for neat appearance. |

Provi de special covers over structural supports at nullions as indicated.]

2.6 VETAL- TO- METAL JO NTS

Set in mastic, using type recomrended by wi ndow manufacturer to provide
weat hertight joints. Renpbve excess mastic before it hardens.

2.7  ACCESSORI ES

Provi de wi ndows with hardware, clips, fins, anchors, glazing beads, and
fasteni ngs, necessary for conplete installation and operation of
ventil ators.

2.7.1 Anchors

Use hot-di p gal vani zed steel anchors. Secure anchors and fastenings to
heads, janbs, and sills of openings, and fasten securely to w ndows or
frames. Use anchors recomended by w ndow manufacturer for specific type
of construction and conceal. Anchor each frame at janmbs w th nini mum of

t hree adj ustable steel anchors.[ Provide perforated anchor stens for
nortar keying with anchor flanges of sufficient width to provide sliding
friction fit inside frames. Extend perforated stems not |ess than 100 mr
4 inches into masonry.][ For anchorage at concrete walls and prepared
openi ngs, equip frames with manufacturer's standard bent-clips |ocated
approxi nately 150 mr 6 i nches fromeach end and at m dpoint.]

2.7.2 Weat her st ri ppi ng

Provide on all operable wi ndows so that, when tested before | eaving
factory, in accordance with ASTM E283, do not exceed a maxi mum air
infiltration of 0.05 cubic neter per mnute per neter one half cubic foot
per mnute per foot of crack | ength when subjected to static pressure of
75 Pa 1.56 pounds per square foot equivalent to wind velocity of 40 knh 25

nph.
2.7.3 Har dwar e

Equi p all operable sash with | atching device which can be secured from
inside. The item type, and function of hardware required are specified
under individual w ndow type. Attach hardware securely to wi ndows with
corrosion resisting bolts or machine screws; do not use sheet neta
screws. At fixed screens, adapt hardware to pernit operation of
ventilators. Fit and test hardware for each window at factory to ensure
sati sfactory operation and security.

2.7.3.1 Har dware NMaterials and Fi ni sh

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
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NOTE: Select finish desired and del ete others; or
all ow options listed. Oher finishes available

i ncl ude chrom um nickel, and zinc-coated nall eabl e
iron and steel. Hardware for shops, boiler roons,
and simlar industrial applications may be nall eabl e
iron or hot-dip, zinc-coated steel

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 R R S R R R O

Provi de[ non-nmagnetic type stainless steel exposed hardware with satin
finish][ white bronze with satin finish hardware][ yell ow bronze w th dul
(oxi dized) finish hardware]. Use gal vani zedsteel or mnalleable iron

hi nges, with nonferrous pins, or with steel pins and non-ferrous bushings
or washers.

2.7. 4 Fast eners
Stainl ess steel or alum num material s[; zinc-coated steel el sewhere as

shown on Drawi ng Sheet No. [ .11 Prine exposed heads of coated or
pl ated fasteners and finish to natch adjacent materi al

2.7.5 Met al Sub-franes and Stools

Manuf acturer's standard type designed to suit the particular w ndow.
Mat ch exposed surfaces to w ndows.

2.8 GLASS AND GLAZI NG
Provide materials in accordance with Section 08 81 00 AAZI NG

2.9 WNDOW FIN SH

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

NOTE: An upgraded hot-di p gal vani zed, phosphate
treated, and prine coat finish is specified here on
a shop primed finish product for |ong-term
performance on DoD projects. Optional factory
applied color coat is acceptable for all |ocations.
Include field coats under Section 09 90 00 PAINTS
AND COATI NGS.

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

2.9.1 Shop Prined Finish

After fabrication, clean all surfaces of w ndows, fins, mullions, cover
pl ates, and screen frames and provide a hot-di p gal vani zed,
phosphate-treated and shop primed finish. Conformto SW SWS for the
nmet hods of cl eani ng, chenical treatnment, galvanizing, and painting.

2.9.2 Factory Finish

In Iieu of shop prinmed finish, factory finish may be provided using the
foll owi ng method, in which case finish field painting will not be required:

a. Chenically clean and bonderize wi ndows. Apply dip coat of epoxy
primer baked on for not |less than 15 m nutes at not |ess than 149
degrees C 300 degrees F, followed by finish coat of al kyd-am ne enanel
of not less than 0.025 mr one m | thickness, baked on for 15 m nutes
at not less than 149 degrees C 300 degrees F
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b. Finish color coating to be selected from manufacturer's standard col or
chart.

c. Touch up abraded surfaces with enanel as specified for factory finish.

2.10 W NDOW TYPES

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 S R R R R O

NOTE: For the paragraphs in this Article
representi ng wi ndow types, only include the w ndow
types used on the project and del ete those that do
not apply.

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

Conformto SW SW5. Provide conbinations, types and sizes indicated.
Each wi ndow must consist of a unit including [subfrane,] [frame,] sash,
hardware, [mullions,] trim [casing,] [insect screen,] [stormunits,] and
anchors. Design wi ndows indicated to have screen [or stormunits] to
accomodate itens to be furnished.

2.10.1 Awni ng W ndows

Provi de conpression-type weatherstripping. Heavy Internediate materials
in group of top-hinged or projected out-swi nging ventilators:

2.10. 1.1 Operators

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: Sel ect applicabl e paragraph(s) fromthe
fol | owi ng:

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

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 push-bar operators in lieu of rotary
hand crank operation wherever feasible. Experience
i ndicates that rotary hand cranks require excessive
mai nt enance and, in nost cases, will not withstand
continued hard usage. 1In the event push-bar
operation is not feasible, specify renovable
crankhandl es. Renote and group operation of w ndows
may require rotary crankhandl e operation. See

par agr aph SPECI AL OPERATORS

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 R R S R R R O

[ Control nust be simultaneous by neans of camtype | ever handl e fastener
for hand push-pull operation. For windows with screens, provide with
under screen push bar operators. For operators nore than 2 neters 6 feet
above floor, provide with hardware designed for pole operation

][ Provide simultaneous control by neans of a rotary nechanical power unit
manual |y operated by bronze [renovabl e] crankhandl e, providing positive
adj ustment and hol ding of vents in any position fromfully open to fully
cl osed. Operator must securely close ventilators on both sides of w ndow
wi t hout additional |ocking devices. Heavy-duty wormgear rotary operator
wi th machi ne-cut case-hardened steel gears in steel housing with snooth
Il acquer finish.
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1]2.10.1.2 Ventilators

Support on two hinges and two arms, or on two steel slide arnms pivoted to
vent and to principal frame menber. Provide bronze-brushed pivots and

hi nges with bronze pins. Design ventilators to close and weat her on each
ot her, or on independent neeting rails assenbled as part of w ndow frane.
Provide for positive adjustnment of individual vents to ensure positive
contact between sash and frame when cl osed

2.10.2 Casenent W ndows

[ Standard I nternediate] [Heavy Internediate] [Heavy Custon]. Provide
continuous drip nolds inredi ately above ventilators. Were fixed sections
adjoin ventilators, provide drips continuous across top of fixed

sections. Provide each side hinged ventilator with one pair of
non-friction extension hinges, one sash operator, and one | ocking handl e.
Provi de sash over 1680 nm 66 inches high with three hinges. Provide

hi nges with strength necessary to permanently support glazed ventil ator

wi thout twi st or sag. Provide conpression-type weatherstripping.

2.10.2.1 Sash Qperators

Use [sliding underscreen] [crank-operated rotary] sash operators. Design
operators to hold ventilators firnmy in position at any angle up to 90
degrees.[ Use friction or thunb-screw sliding operators.] Use heavy-duty
wor nmrgear rotary operators, with machi ne-cut, case hardened steel gears.
Provi de pivoted | ever type |ocking handles, engaging beveled strike plate
or keeper. For ventilators exceeding 1680 nmr 66 inches in height, provide
t wo- poi nt | ocki ng device, operated by rods fromsingle | ever handle.
Conceal rods where design of sash section will permt.

2.10.2.2 Hopper or Sill Type Ventilators

For hopper or sill type ventilators occurring under casenent or fixed
sash, provide camacting | ocking handle. For hinged type, provide one
pair of hinges and two conceal ed friction stay arns; for projected type,
use two friction shoes with nonfriction stay arns to hold ventilator in
any position, up to 45 degrees. For hopper vents over 1220 nm 48 inches
wi de, use two | ocking handl es.

2.10.2.3 Transom Ventil ators

When transomventil ators occur above casement or fixed sash, hang on two
stay arns sliding in friction shoes. Provide ventilators with hardware
designed for pole operation.

2.10.3 Cont i nuous W ndows

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: Sel ect desired operation and describe in
detail under paragraph SPECI AL OPERATORS. Specify
notori zed operators under Division 26 and include
uniformwind load (in areas subject to high w nd
vel ocity) against which notorized equi pnent nust
operate ventilators noi sel essly without chattering.

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

Conti nuous type with [manual] [notorized] mechani cal operation
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2.10.4 Fixed Wndows
[ Standard Internediate] [Heavy Internediate] [Heavy Custon] w ndows.
2.10.5 Hori zontal |y Pivoted W ndows

[ Standard I nternediate] [Heavy Internediate] [Heavy Custon]. Make pivots
integral with janb weathering bars to ensure permanent alignnment. Hold
ventilator in place at pivots with solid bronze, repl aceabl e shoul dered
pi vots, washer and nuts.

2.10.5.1 Qperators

Equi p ventilators with chain roller guide, chain and chain stay |ocated at
conveni ent distance fromfloor. Attach chain to spring-latch at

ventil ator head, | ooping down and back up through roller-guide in
spring-catch. Secure end to keeper on frame. Unscreened ventilators
readi |y accessible fromfloor may have steel stay adjusters.

2.10.6 Proj ected W ndows
[ Standard Internediate] [Heavy Internediate] [Heavy Custoni.
2.10.6.1 Qperators

Equi p ventilators under 1220 mr 48 inches wide with one camtype | ever
handl e fastener; equip ventilators 1220 mm 48 i nches w de and over, and
not pole operated, with two fasteners. Were fixed screens occur at

proj ected-out ventilators, provide underscreen push bar operators.

Provide ventilators with locking rails nore than 2 neters 6 feet above the
floor with hardware designed for pole operation

2.10.7 Security 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

NOTE: Use steel for security wi ndows; alum num

wi ndows are not acceptable. Steel security w ndows
may occur in conjunction with alum num w ndows, in
whi ch case, a finish matching that of the al um num
wi ndows should be specified. Security steel w ndows
are designed and constructed to give protection

agai nst unaut hori zed entrance and renoval of
materials from warehouses and ot her storage type
areas; they are not designed for detention use. The
stock ventilators are bottom hung to project-in with
the grill frame on outside of ventilator. Guard

wi ndows for detention use are not included in this
gui de; where such wi ndows are desired, consult SW
SW5, and nodify this guide section accordingly.

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

SW SW5. Provide ventilators with manufacturer's standard hardware of
iron, steel or zinc. Equip ventilators having locking rails nore than 2
neters 6 feet above floor with hardware designed for pol e operation

2.11 SCREENS
Provi de one insect screen for each operable exterior sash or ventil ator
Locate screen units either inside or outside, depending upon w ndow type
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and net hod of operation. Provide [full-length top-hung] [double vertica
sliding] [half-length sliding] [hal f-length fixed] type screens. Design
screens to fit closely around entire perinmeter of ventilator or opening,
to be rewirable, easily renovable frominside building, and

i nterchangeabl e for sanme size ventilators of sinmilar type wi ndows, with

m ni mum of exposed fasteners and | atches. Provide all guides, stops,
clips, bolts, and screws, as necessary, for a secure and insect-tight
attachment to wi ndow. Were wi ckets are necessary, use sliding or hinged
type, with friction catches, franed and trinmed for durability and tight
fit. Provide wi cket opening franes of simlar material and cross-section
as screen frames. Provide continuous fram ng bar between the two sides of
screen frames.

11,1 Construction

Provi de screen franes of steel with finish matching that of w ndows.

Equip frames with renovabl e splines of steel or vinyl. Formgroove in
frame for holding screen cloth in place with noncylindrical splines. Make
spline and groove assenbly so that cloth cannot be renoved from groove by
pressure on cloth. Mke splines of such size and shape that rotation of

spline in groove will be prevented and spline will tightly hold cloth in
pl ace.
.11.2 I nsect Screening

ASTM D3656/ D3656l, C ass 2, 18 by 14 nesh, color [charcoal] [gray]
[ ]. Install with weave parallel to franes. Stretch tight for snooth
appearance. Conceal edges in spline channels.

.12  SPECI AL OPERATORS
.12.1 Pol e Operators

Provi de for wi ndows having operating hardware or locking rails nmore than 2
neters 6 feet above floor. Provide wi ndow manufacturer's standard pole
design of length to provide operation fronm 1.67 neters 5 feet above floor
and wi th push-pull hooks of proper shape and length. Provide one pole
operator for each room and one pole hanger for each pole in |ocation as
di r ect ed.

[2.12.2 Ext ensi on Crank Operators

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 R R S R R R O

NOTE: Del ete when not applicable.

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 renovabl e handl es for crank operated rotary operators |ocated nore
than 2 meters 6 feet above floor. Provide one renovable handle for each
room

12.12.3 Mechani cal QOperators

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: Del ete when not applicable.
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Provide [manual] [notorized] operators for group operation of continuous
rows of wi ndows, and for wi ndows |ocated at unusual heights, where other
types of renpte operation are not feasible. Provide operators that open
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and cl ose wi ndows wi t hout appreciable deflection, vibration or rattle.
Provi de transnission |ines equipped with neans of adjustnent. Control

wi ndow units in groups with operators as reconmended by w ndow

manuf acturer for the particul ar wi ndow arrangenent shown, unless
specifically indicated otherwise. Use mechanical operators of one of the
foll owi ng types:

a. On-Sill Operators: Centrally located, nmanually controlled mechani sms
for adjusting ventilators, assenbled of bronze tel escoping shafts with
machi ne cut threads. Conceal, except for |inkage nmenbers, by
appropriate covers. Provide one operator, secured to sill, for each
wi ndow. Finish operators exposed to view to nmatch hardware finish
Fi ni sh covers to match wi ndow casi ngs.

b. Ceared Lever-Arm Qperator: Provide power unit wth machi ne-cut gears
and nmachi ned thrust bearings housed in dustproof oil-tight case, with
provision for lubrication. Provide torsion shaft of standard bl ack
iron pipe not less than 25 nmm one inchinside dianeter. Rigidly clanp
steel or nalleable iron operating arnms to shaft and connect to
ventilator by push bar and hinge bracket. Support operating nechani sm
on brackets securely attached to building structure or mullions. No
single line is allowed to extend nmore than 9 neters 30 feet from
ei ther or both sides of power unit.

c. Geared Rack-and-Pi nion Operator: Provide power unit wth nmachi ne-cut
gears and machi ned thrust bearings housed in dustproof oil-tight case,
with provision for lubrication. Provide torsion shaft of standard
bl ack iron pipe not |ess than 25 mr one inchinside dianeter. Cut
steel rack to a pitch that will nesh accurately with the cut teeth on
a steel or cast iron pinion. Fasten pinion securely to torsion
shaft. Provide steel rack with a hinged bracket for attaching to
ventilator. Hold rack in nesh with pinion by steel yoke with bearing
rollers of solid brass. Support operating mechani smon steel brackets
securely attached to building structure or nullions. No single |ine
is allowed to extend nore than 15 neters 50 feet fromeither or both
si des of power unit.

[2.12.3.1 Qperating Arns and Racks

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: Del ete when not applicable.
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Provi de each ventilator not nore than 900 nmr 36 i nches wide with single
operating armor rack attached at center of rail. Provide each ventilator
nore than 900 mm 36 inches wide with two operating arnms or racks attached
to side rails or near ends of horizontal rail of ventilator

112.12.3.2 Chain Control

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: Del ete when not applicable.
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Provi de power unit with hand chain, operating over chain wheel with chain
guard. Drill and secure wheel to wormshaft by key. Term nate chain
approxi mately 600 mr 2 feet above floor. Were building construction
makes it inpracticable to hang chain vertically from power unit, furnish
single or double chain idlers to convey chain to point shown or directed.
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112.12.3.3 Steel Shaft Control

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: Del ete when not applicable.
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Provi de power unit with vertical standard black iron pipe of not less than
19 mr 0.75 inch inside dianeter or solid steel shaft with malleable iron
or steel coupling. Support vertical shaft with brackets spaced not over 2
neters 6 feet apart. \Where hand operating wheel is indicated 1.5 neters 4
feet 6 inches above floor, place wheel in vertical position. Were hand
operating wheel is indicated 2 neters 6 feet 6 i nches above floor, place
wheel in horizontal position. Secure wheel in place permanently. Furnish
uni versal joints or beveled gears to | ocate control at point shown or as
directed on nearest wall or colum. \Were practicable, nmount vertica
shafts on walls instead of pilasters.

] PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install in accordance with wi ndow nmanufacturer's printed instructions and
details. Coordinate installation with conm ssioning as specified in
Section [ 1. Install fire rated windows in accordance with NFPA 80
and NFPA 101.] Build in wi ndows as work progresses or install wthout
forcing into prepared wi ndow openi ngs. Set at proper elevation, |ocation,
and reveal ; plunb, square, level, and in alignnent. Brace and stay to
prevent distortion and m salignnent. Protect ventilators and operating
parts against dirt and building materials by keeping closed and | ocked to
frane. Bed screws or bolts in sill nmenbers, joints at nullions, contacts
of windows with sills, built-in fins, and subfranes in nastic seal ant
recommended by wi ndow manufacturer. Install and seal wi ndows in a nanner
that will prevent entrance of water and wind.[ Fasten insect screens
securely in place.]

Any materials that show visual evidence of biological growh due to the
presence of noisture nmust not be installed on the building project.

3.2 ANCHORS AND FASTENI NGS

Make provision for securing units to each other and to adjoining
construction. Design head and janb nenbers to enter into masonry not |ess
than 11 mv 7/16 inch where wi ndows are installed in direct contact with
masonry. \Where wi ndows are set in prepared nmasonry openings, build in
anchors and fastenings to janbs of openings and fasten securely to w ndows
or frames and to adjoining construction. Space anchors not nore than 450
nr 18 inches apart on janbs and sills, and install a mininumof three
anchors on each side of each opening. Anchors and fastenings nust have
sufficient strength to hold nmenber firmy in position. Were type, size,
or spacing of anchors is not shown or specified, use expansion or toggle
bolts or screws as best suited to construction nmaterial. Provide
expansi on shield and bolt assenblies of type designed to give hol di ng
power beyond tensile and shearing strength of bolt. M ninumfastener
penetration nmust be not |ess than that recommended by manufacturer for
type fastener and wall material involved.
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3.

3 OPERATORS

Install operators before glazing. Plunb and | evel shaft risers and runs.
Adj ust ventilators for free opening and tight closing. Secure housings
and adj ustabl e supports to wall. Anchor operator parts to steel w ndow
mullions with 13 mm 1/2 inch bolts. Couple individual |engths of shafting
with steel rivets or bolts. Leave nmechanical equi pnent and ventilators in
proper operating condition.

.4 WEATHERSTRI PPI NG

Use bronze, spring-brass, or stainless steel and secure with non-ferrous
screws. Secure weatherstripping or rubbing-blocks to parting-strip and
each end of neeting-rails. For solid bar stock w ndows, use

manuf acturer's standard weatherstripping inserted into groove.

.5 ADJUSTMENTS AFTER | NSTALLATI ON

After installation of windows and conpletion of glazing and field

pai nting, adjust all 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. Adjust weatherstripping to assure
weat hertight contact with franes when ventilators are closed and | ocked.
Weat herstri pping nust not cause binding of sash, or prevent closing and

| ocking of ventilator. Verify products are properly installed, connected,
and adj ust ed.

.6 CLEANI NG

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

weat herstripping, or interference with operation of hardware. C ean and
touch up abraded surfaces. Replace with new wi ndows any stai ned,

di scol ored, or abraded wi ndows that cannot be restored to origina

condi tion.

-- End of Section --
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