
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 08 81 00 ( May 2019)

------------------------------------

Pr epar i ng Act i v i t y:   NAVFAC Superseding
UFGS- 08 81 00 ( August  2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2022
**************************************************************************

SECTION TABLE OF CONTENTS

DIVISION 08 - OPENINGS

SECTION 08 81 00

GLAZING

05/19

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   SYSTEM DESCRIPTION
    1.3.1   Glazing for Passive Solar and Dynamic Control Fenestration
  1.4   QUALITY CONTROL
  1.5   DELIVERY, STORAGE, AND HANDLING
  1.6   ENVIRONMENTAL REQUIREMENTS
  1.7   WARRANTY
    1.7.1   Warranty for Insulated Glass Units
    1.7.2   Warranty for Polycarbonate Sheet
    1.7.3   Monolithic Reflective Glass
    1.7.4   Monolithic Opacified Spandrel

PART 2   PRODUCTS

  2.1   PRODUCT SUSTAINABILITY CRITERIA
    2.1.1   Energy Efficient Equipment for Residential Windows
  2.2   GLASS
    2.2.1   Clear Glass
    2.2.2   Annealed Glass
    2.2.3   Heat-Absorbing Glass
    2.2.4   Reflective Coating Vision Glass
    2.2.5   Wired Glass
    2.2.6   Patterned Glass
    2.2.7   Laminated Glass
    2.2.8   Bullet-Resisting Glass
    2.2.9   Mirrors
      2.2.9.1   Glass Mirrors
    2.2.10   One-Way Vision Glass (Transparent Mirrors)
    2.2.11   Tempered Glass
    2.2.12   Heat-Strengthened Glass
    2.2.13   Spandrel Glass

SECTION 08 81 00  Page 1



      2.2.13.1   Ceramic-Opacified Spandrel Glass
      2.2.13.2   Film-Opacified Spandrel Glass
      2.2.13.3   Spandrel Glass With Adhered Backing
    2.2.14   Fire/Safety Rated Glass
      2.2.14.1   Fire Protection Rated Glass
      2.2.14.2   Fire Resistive Rated Glazing
  2.3   INSULATING GLASS UNITS
    2.3.1   Low Emissivity Coatings
  2.4   PLASTIC GLAZING
    2.4.1   Acrylic Sheet
    2.4.2   Polycarbonate Sheet
    2.4.3   Extruded Polycarbonate Profiled Sheet
    2.4.4   Bullet-Resistant Plastic Sheet
  2.5   SETTING AND SEALING MATERIALS
    2.5.1   Putty and Glazing Compound
    2.5.2   Glazing Compound
    2.5.3   Sealants
      2.5.3.1   Elastomeric Sealant
      2.5.3.2   Structural Sealant
    2.5.4   Joint Backer
    2.5.5   Glazing Tapes
      2.5.5.1   Back-Bedding Mastic Glazing Tapes
      2.5.5.2   Expanded Cellular Glazing Tapes
    2.5.6   Sealing Tapes
    2.5.7   Setting Blocks and Edge Blocks
    2.5.8   Glazing Gaskets
      2.5.8.1   Fixed Glazing Gaskets
      2.5.8.2   Wedge Glazing Gaskets
      2.5.8.3   Aluminum Framing Glazing Gaskets
    2.5.9   Accessories
  2.6   MIRROR ACCESSORIES
    2.6.1   Mastic
    2.6.2   Mirror Frames
    2.6.3   Mirror Clips

PART 3   EXECUTION

  3.1   PREPARATION
  3.2   GLASS SETTING
    3.2.1   Sheet Glass
    3.2.2   Patterned Glass
    3.2.3   Insulating Glass Units
    3.2.4   Installation of Wire Glass
    3.2.5   Installation of Heat-Absorbing Glass
    3.2.6   Installation of Laminated Glass
    3.2.7   Plastic Sheet
  3.3   CLEANING
  3.4   PROTECTION
  3.5   SCHEDULE

-- End of Section Table of Contents --

SECTION 08 81 00  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 08 81 00 ( May 2019)

------------------------------------

Pr epar i ng Act i v i t y:   NAVFAC Superseding
UFGS- 08 81 00 ( August  2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2022
**************************************************************************

SECTION 08 81 00

GLAZING
05/19

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  nor mal  gl azi ng.   For  speci f y i ng 
pr e- assembl ed wi ndow uni t s used i n r esi dent i al  
bui l di ngs,  ut i l i ze t he f ol l owi ng Sect i ons:  08 51 13 
ALUMI NUM WI NDOWS,  08 52 00 WOOD WI NDOWS,  or  08 53 00 
PLASTI C WI NDOWS.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
NOTE:   I f  speci al  gl azi ng such as l eaded gl ass,  
l ami nat ed t r anspar ent  mi r r or s,  or  pl ast i c gl azi ng 
f or  unpr ot ect ed openi ngs i s r equi r ed,  add 
appr opr i at e par agr aphs.

**************************************************************************

**************************************************************************
NOTE:   To downl oad UFGS For ms,  Gr aphi cs,  and Tabl es,  
go t o:  http://www.wbdg.org/ffc/dod/unified-
facilities-guide-specifications-ufgs/forms-graphics-tables

**************************************************************************

**************************************************************************
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NOTE:   On t he dr awi ngs,  show:

1.   Locat i ons of  each t ype of  gl ass,  usi ng same 
t er mi nol ogy as i n speci f i cat i on.

2.   Thi ckness of  gl ass,  unl ess gl ass of  each t ype i s 
same t hi ckness.

3.   Fr ame and r abbet  det ai l s,  i ndi cat i ng met hod of  
glazing.

**************************************************************************
PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 800 (2016) Voluntary Specifications and Test 
Methods for Sealants

AAMA GDSG-1 (1987) Glass Design for Sloped Glazing

AAMA TIR A7 (2011) Sloped Glazing Guidelines

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (2015) Safety Glazing Materials Used in 
Buildings - Safety Performance 
Specifications and Methods of Test

ASTM INTERNATIONAL (ASTM)

ASTM C509 (2006; R 2021) Standard Specifiaction for 
Elastomeric Cellular Preformed Gasket and 
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Sealing Material

ASTM C864 (2005; R 2015) Dense Elastomeric 
Compression Seal Gaskets, Setting Blocks, 
and Spacers

ASTM C920 (2018) Standard Specification for 
Elastomeric Joint Sealants

ASTM C1021 (2008; R 2014) Standard Practice for 
Laboratories Engaged in Testing of 
Building Sealants

ASTM C1036 (2021) Standard Specification for Flat 
Glass

ASTM C1048 (2018) Standard Specification for 
Heat-Strengthened and Fully Tempered Flat 
Glass

ASTM C1087 (2016) Standard Test Method for 
Determining Compatibility of 
Liquid-Applied Sealants with Accessories 
Used in Structural Glazing Systems

ASTM C1172 (2019) Standard Specification for 
Laminated Architectural Flat Glass

ASTM C1184 (2014) Standard Specification for 
Structural Silicone Sealants

ASTM C1281 (2016) Standard Specification for 
Preformed Tape Sealants for Glazing 
Applications

ASTM C1376 (2015) Standard Specification for 
Pyrolytic and Vacuum Deposition Coatings 
on Flat Glass

ASTM D395 (2016; E 2017) Standard Test Methods for 
Rubber Property - Compression Set

ASTM D2287 (2019) Nonrigid Vinyl Chloride Polymer and 
Copolymer Molding and Extrusion Compounds

ASTM D4802 (2016) Standard Specification for 
Poly(Methyl Methacrylate) Acrylic Plastic 
Sheet

ASTM E90 (2009; R2016) Standard Test Method for 
Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions 
and Elements

ASTM E119 (2020) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E413 (2016) Classification for Rating Sound 
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Insulation

ASTM E1300 (2016) Standard Practice for Determining 
Load Resistance of Glass in Buildings

ASTM E2190 (2010) Standard Specification for 
Insulating Glass Unit Performance and 
Evaluation

ASTM E2226 (2015; R 2019b) Standard Practice for 
Application of Hose Stream

ASTM F1642/F1642M (2017) Standard Test Method for Glazing 
and Glazing Systems Subject to Airblast 
Loadings

ASTM F2912 (2017) Standard Specification for Glazing 
and Glazing Systems Subject to Airblast 
Loadings

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2008) Glazing Manual

GANA Sealant Manual (2008) Sealant Manual

GANA Standards Manual (2008) Engineering Standards Manual

INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)

IGMA TB-1200 (1983; R 2016) Guidelines for Insulating 
Glass Dimensional Tolerances

IGMA TB-3001 (2001) Guidelines for Sloped Glazing

IGMA TM-3000 (1990; R 2016) North American Glazing 
Guidelines for Sealed Insulating Glass 
Units for Commercial & Residential Use

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2020) Procedure for Determining 
Fenestration Product U-Factors

NFRC 200 (2020) Procedure for Determining 
Fenestration Product Solar Heat Gain 
Coefficient and Visible Transmittance at 
Normal Incidence

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (2022) Standard for Fire Doors and Other 
Opening Protectives

NFPA 251 (2006) Standard Methods of Tests of Fire 
Resistance of Building Construction and 
Materials

NFPA 252 (2022) Standard Methods of Fire Tests of 
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Door Assemblies

NFPA 257 (2022) Standard on Fire Test for Window 
and Glass Block Assemblies

U.S. DEPARTMENT OF ENERGY (DOE)

Energy Star (1992; R 2006) Energy Star Energy 
Efficiency Labeling System (FEMP)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

16 CFR 1201 Safety Standard for Architectural Glazing 
Materials

UNDERWRITERS LABORATORIES (UL)

UL 752 (2005; Reprint Jan 2021) UL Standard for 
Safety Bullet-Resisting Equipment

UL MEAPD (2011) Mechanical Equipment and Associated 
Products Directory (online version is 
listed under Certifications at www.ul.com)

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce,  
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and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

**************************************************************************
NOTE:   Regar di ng t he use of  SD- 03 Pr oduct  Dat a and 
SD- 07 Cer t i f i cat es,  onl y use one of  t hese on 
compl i cat ed and l ar ge pr oduct s.   I t  i s  pr ef er r ed t o 
use SD- 03 Pr oduct  Dat a.   I f  cont r ol  t ower  gl azi ng 
dat a i s onl y avai l abl e by cer t i f i cat es,  use SD- 07 
Certificates.

**************************************************************************

SD-03 Product Data

Insulating Glass

Plastic Glazing

Glazing Accessories

Sealants

Joint Backer

SD-04 Samples

Insulating Glass

Plastic Sheet

Glazing Compound

Glazing Tape

Sealing Tapes

[ SD-07 Certificates

Insulating Glass

Plastic Glazing

] SD-08 Manufacturer's Instructions

Setting and Sealing Materials

Glass Setting

SD-11 Closeout Submittals

SECTION 08 81 00  Page 8



Warranty for Insulated Glass Units

[ Warranty for Polycarbonate Sheet

][ Warranty for Monolithic Reflective Glass

][ Warranty for Monolithic Opacified Spandrel

] **************************************************************************
NOTE:   The Ener gy St ar  desi gnat i on bel ow i s f or  
r esi dent i al  wi ndows onl y.

**************************************************************************

[ Energy Efficient Equipment for Residential Windows ; S

] [ 1.3   SYSTEM DESCRIPTION

Fabricate and install watertight and airtight glazing systems to withstand 
thermal movement and wind loading without glass breakage, gasket failure, 
deterioration of glazing accessories , or defects in the work.  Glazed 
panels must comply with the safety standards, in accordance with ANSI Z97.1 , 
and comply with indicated wind/snow loading in accordance with ASTM E1300.[  
Sloped glazing must comply with AAMA GDSG-1 and AAMA TIR A7 , and 
IGMA TB-3001 .]

[ 1.3.1   Glazing for Passive Solar and Dynamic Control Fenestration

**************************************************************************
NOTE:   Use t he f ol l owi ng par agr aph i f  desi gn i s 
ut i l i z i ng Passi ve Sol ar  Heat i ng Syst ems or  
Chr omogeni c Fenest r at i on.

**************************************************************************

Identify glazing for Passive Solar and Dynamic Control Fenestration noted 
as part of a passive solar heating system and/or chromogenic fenestration 
and evaluate separately from other fenestration.  Glazing for use in 
Passive Solar systems are exempt from SHGC requirements.  Area-weighted 
averaging of chromogenic fenestration with other non-chromogenic 
fenestration is not permitted. For chromogenic fenestration systems, the 
lower-rated labeled SHGC must be used with automatic controls to modulate 
the amount of heat flow into the space in multiple steps in response to 
daylight levels or solar intensity.

] ] 1.4   QUALITY CONTROL

Submit two  203 by 254 mm  8 by 10 inch  samples of each of the following: 
tinted glass, patterned glass, heat-absorbing glass, [_____] and 
insulating glass units.

Submit three samples of each other material.  Samples of plastic sheets 
must be minimum  125 by 175 mm  5 by 7 inches .

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in unopened containers, labeled plainly with 
manufacturers' names and brands.  Store glass and setting materials in 
safe, enclosed dry locations and do not unpack until needed for 
installation. Handle and install materials in a manner that will protect 
them from damage.

SECTION 08 81 00  Page 9



1.6   ENVIRONMENTAL REQUIREMENTS

Do not start glazing work until the outdoor temperature is above  4 degrees 
C40 degrees F  and rising, unless procedures recommended by the glass 
manufacturer and approved by the Contracting Officer are made to warm the 
glass and rabbet surfaces.  Provide ventilation to prevent condensation of 
moisture on glazing work during installation.  Do not perform glazing work 
during damp or rainy weather.

1.7   WARRANTY

**************************************************************************
NOTE:   The war r ant y c l auses i n t hi s gui de 
speci f i cat i on have been appr oved by a Level  I  
Cont r act i ng Of f i cer ,  and may be used wi t hout  f ur t her  
appr oval  or  r equest  f or  wai ver .

**************************************************************************

**************************************************************************
NOTE:   Del et e i nappl i cabl e par agr aph[ s] .

**************************************************************************

1.7.1   Warranty for Insulated Glass Units

Warranty insulating glass units against development of material 
obstruction to vision (such as dust, fogging, or film formation on the 
inner glass surfaces) caused by failure of the hermetic seal, other than 
through glass breakage, for a 10-year period following acceptance of the 
work.  Provide new units for any units failing to comply with terms of 
this warranty within 45 working days after receipt of notice from the 
Government.

1.7.2   Warranty for Polycarbonate Sheet

For a 5-year period following acceptance of the work:

a.  Warranty Type I, Class A (UV stabilized) sheets against breakage;

b.  Warranty Type III (coated, mar-resistant) sheets against breakage and 
against coating delamination;

c.  Warranty Type IV (coated sheet) against breakage and against yellowing;

d.  Warranty extruded polycarbonate profile sheet against breakage.

For a 10-year period following acceptance of the work, warranty Type IV 
against yellowing and loss of light transmission.

[ 1.7.3   Monolithic Reflective Glass

Manufacturer must warrant the monolithic reflective glass to be free of 
peeling or deteriorating of coating for a period of 10 years after Date of 
Substantial Completion.  Warranty must be signed by manufacturer.

][ 1.7.4   Monolithic Opacified Spandrel

Manufacturer must warrant the opacifier film on the spandrel to be free of 
peeling for a period of five years after Date of Substantial Completion. 
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Warranty must be signed by manufacturer.

] PART 2   PRODUCTS

**************************************************************************
NOTE:   Speci f i cal l y i dent i f y any openi ngs t hat  ar e 
i nt ended t o f aci l i t at e sol ar  heat  gai n f or  space 
heat i ng usi ng " passi ve sol ar "  desi gn st r at egi es.   
Not e t hat  such f enest r at i on i s exempt  f r om t he Sol ar  
Heat  Gai n Coef f i c i ent  ( SHGC)  r equi r ement s bel ow.   
Li kewi se,  passi ve sol ar  and chr omogeni c f enest r at i on 
must  be speci f i ed and eval uat ed separ at el y f r om 
ot her  f enest r at i on.   Ar ea- wei ght ed aver agi ng of  
chr omogeni c f enest r at i on wi t h ot her  non- chr omogeni c 
f enest r at i on i s not  per mi t t ed.

**************************************************************************

2.1   PRODUCT SUSTAINABILITY CRITERIA

[ 2.1.1   Energy Efficient Equipment for Residential Windows

Provide Energy Star  residential windows in accordance with Section 01 33 29
 SUSTAINABILITY REQUIREMENTS AND REPORTINGparagraph ENERGY EFFICIENT 
PRODUCTS.

] 2.2   GLASS

**************************************************************************
NOTE:   Gl azed openi ngs subj ect  t o acci dent al  human 
i mpact  must  be gl azed wi t h saf et y gl azi ng mat er i al  
i n accor dance wi t h Consumer  Pr oduct s Saf et y 
Commi ssi on ( CPSC)  St andar d,  16 CFR Par t  1201,  Saf et y 
St andar d f or  Ar chi t ect ur al  Gl azi ng Mat er i al s.   
Consul t  appl i cabl e bui l di ng codes f or  det ai l  
requirements.

Desi gn must  meet  t he r equi r ement s of  UFC 1- 200- 02,  
" Hi gh Per f or mance and Sust ai nabl e Bui l di ng 
Requi r ement s"  whi ch i nvokes t he r equi r ement s wi t hi n 
UFC 3- 101- 01,  " Ar chi t ect ur e" .  UFC 1- 200- 02 and UFC 
3- 101- 01 make r ef er ences t hr oughout  t o var i ous 
ASHRAE document s gover ni ng ener gy ef f i c i ency and 
r equi r ement s f or  t he component s of  bui l di ng envel ope 
desi gn i ncl udi ng f enest r at i ons and gl azi ng.

**************************************************************************

ASTM C1036, unless specified otherwise.  In doors and sidelights, provide 
safety glazing material conforming to 16 CFR 1201 .

2.2.1   Clear Glass

**************************************************************************
NOTE:   Gl ass ar eas and t hi cknesses ar e based on 1. 20 
kilopascals  25 pounds per  squar e f oot  ( psf )  desi gn 
wi nd l oad and ver t i cal  gl azi ng wi t h anneal ed gl ass.   
For  ot her  gl ass and f or  wi nd l oads gr eat er  t han 1. 20 
kPa 25 psf ,  t hi ckness wi l l  depend upon aspect  r at i o 
( l engt h di v i ded by wi dt h) ,  ar ea,  and desi gn wi nd 
l oad.   The t hi ckness and ar ea l i mi t at i ons f or  each 
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t ype of  gl ass must  be i ndi cat ed or  speci f i ed.   Do 
not  speci f y gl ass l ess t han 3. 0 mm 1/ 8 i nch.

Met hod of  Det er mi nat i on f or  Mi ni mum Gl ass Thi ckness:

Ref er  t o UFC 4- 010- 01 " DoD Mi ni mum Ant i t er r or i sm 
St andar ds f or  Bui l di ngs" ,  ASTM E1300,  ASTM 
F1642/ F1642M and ASTM F2248.

1.   Det er mi ne peak gust  wi nd speed and cor r espondi ng 
desi gn wi nd l oads,  consi der i ng l ocat i on,  hei ght ,  
shape,  and or i ent at i on,  i n accor dance wi t h ASCE 7- 16 
" Mi ni mum Desi gn Loads f or  Bui l di ngs and Ot her  
St r uct ur es" ,  l at est  edi t i on.

2.   Det er mi ne aspect  r at i o,  ar ea,  and t ype of  gl ass 
f or  each openi ng t o be gl azed.

3.   Sel ect  t hi ckness r equi r ed f r om gl ass 
manuf act ur er ' s char t  f or  each t ype of  gl ass.

**************************************************************************

**************************************************************************
NOTE:   Use t he f ol l owi ng dat a on Ar my pr oj ect s

a.   Cat egor y I  Pr oduct s:   Door s and gl azed panel s 
t hat  cont ai n s i ngl e pi ece of  gl azi ng mat er i al  no 
gr eat er  t han 0. 84 m2 9 f t 2 i n ar ea.   The pr oduct  
must  be capabl e of  wi t hst andi ng 203 Nm 150 f oot  pound
 i mpact  l oad t est .

b.   Cat egor y I I  Pr oduct s:   Door s and gl azed panel s 
t hat  cont ai n any si ngl e pi ece of  gl azi ng mat er i al  
gr eat er  t han 0. 84 m2 9 f t 2 i n ar ea.   The pr oduct  
must  be capabl e of  wi t hst andi ng a 542 Nm 
400-foot-pound  i mpact  l oad t est .   Cat egor y I I  
pr oduct s may be used i n bot h Cat egor y I  and Cat egor y 
I I  s i t uat i ons.

c.   Door s:   16 CFR 1201 appl i es t o al l  t ypes of  
i nt er i or  door s and ext er i or  door s,  i ncl udi ng st or m 
door s and combi nat i on door s.   FI RE/ SAFETY RATED 
GLASS:   I s not  r equi r ed f or  openi ngs i n door s 
t hr ough whi ch a 76 mm 3 i nch di amet er  spher e i s 
unabl e t o pass.   Gl azi ng f or  f i r e door s must  be i n 
accor dance wi t h NFPA 80,  even t hough t hi s may be at  
var i ance wi t h r equi r ement s of  16 CFR 1201.

d.   Gl azed Panel s:   16 CFR 1201 no l onger  appl i es t o 
ext er i or  and i nt er i or  gl azed panel s.   FI RE/ SAFETY 
RATED GLASS:  Gl azed panel s must  conf or m t o ANSI  
Z97. 1,  SAFETY PERFORMANCE SPECI FI CATI ON AND METHODS 
OF TEST FOR SAFETY GLAZI NG MATERI ALS USED I N 
BUI LDI NGS.   Si nce gl azed panel s may be hazar dous,  
saf et y gl azi ng shoul d be gener al l y pr ovi ded as 
descr i bed bel ow:

FI RE/ SAFETY RATED GLASS
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( 1)  Gl azed panel s of  any s i ze l ocat ed adj acent  t o a 
door way,  wi t h t he near est  ver t i cal  edge of  panel  
wi t hi n 1219 mm ( 48 i nches)  of  door way,  and wi t h 
bot t om edge of  panel  bel ow t op of  door .   Saf et y 
gl azi ng i s not  r equi r ed f or  panel s separ at ed f r om 
t he door way by an i nt er veni ng i nt er i or  per manent  
wall.

( 2)  Gl azed panel s wi t h a sur f ace ar ea gr eat er  t han 
0. 84 m2 9 f t 2 wher e t her e i s a wal k i ng sur f ace on 
ei t her  s i de of  panel ,  and t he wal ki ng sur f ace i s 
within  914 mm 36 i nches of  t he panel .   Saf et y 
gl azi ng i s not  r equi r ed i f  t he l owest  edge of  t he 
gl azi ng mat er i al  i s  457 mm 18 i nches or  mor e above 
bot h wal k i ng sur f aces,  or  i f  t he panel s have a 
hor i zont al  member ,  such as a mul l i on or  per manent  
r ai l i ng not  l ess t han 38 mm 1- 1/ 2 i nches i n wi dt h,  
capabl e of  wi t hst andi ng a hor i zont al  l oad of  75 kg/ m 
( 50 pl f ) ,  on t he accessi bl e s i des of  t he gl azi ng and 
l ocat ed bet ween 609 mm and 914 mm 24 and 36 i nches 
above t he wal ki ng sur f ace.

( 3)  Wher e i nsul at i ng gl ass uni t s ar e used i n 
l ocat i ons r equi r i ng saf et y gl azi ng,  bot h panes must  
be saf et y gl ass.

( 4)  For  ext er i or  appl i cat i ons,  saf et y gl azi ng must  
al so meet  t he wi nd and snow l oad r equi r ement s i n 
accor dance wi t h ASTM E1300.

( 5)  I n gener al ,  any gl azed ar ea subj ect  t o human 
i mpact  shoul d be pr ovi ded wi t h saf et y gl azi ng or  
ot her  accept abl e pr ot ect i ve devi ces such as 
handr ai l s or  hor i zont al  mul l i ons.

ASTM C1036 cover s t he qual i t y r equi r ement s f or  c l ear  
anneal ed gl ass,  t r anspar ent  t i nt ed gl ass,  pat t er ned 
and wi r ed gl ass wi t h a ser i es of  c l assi f i cat i on 
desi gnat i ons such as Types,  Cl asses,  Qual i t i es,  
For ms,  Fi ni shes,  meshand pat t er n,  as def i ned bel ow:

1.   Type desi gnat i ons ar e:   Type I  -  Tr anspar ent  
Fl at  Gl ass;  Cl ass 1 -  Cl ear ,  or  Cl ass 2 -  Ti nt ed;  
Type I I  -  Pat t er ned and Wi r ed Fl at  Gl ass,  Cl ass 1 -  
Cl ear  or  Cl ass 2 -  Ti nt ed. .

2.   Type I ,  Cl ass 1 and 2 Qual i t y and Uses:   
Qual i t y:   Q1,  f or  t he pr oduct i on of  hi gh qual i t y 
mi r r or s;  Q2,  f or  t he pr oduct i on of  gener al  use 
mi r r or s and ot her  appl i cat i ons;  Q3,  pr oduct i on of  
ar chi t ect ur al  gl ass pr oduct s,  i ncl udi ng coat ed,  heat  
t r eat ed,  l ami nat ed,  and ot her  sel ect  gl ass pr oduct s;  
Q4,  gener al  gl azi ng appl i cat i ons.

3.   Type I I ,  Cl ass 1 and 2 Qual i t y and Uses:   Q5,  
appl i cat i ons i n whi ch desi gn and aest het i c 
char act er i st i cs ar e maj or  consi der at i ons;  Q6,  
appl i cat i ons i n whi ch f unct i onal  char act er i st i cs ar e 
a consi der at i on and bl emi shes ar e not  a maj or  
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concern.

4.   For m desi gnat i ons ar e:   For m 1 -  Wi r ed pol i shed 
bot h s i des;  For m 2 -  Pat t er ned and wi r ed,  For m 3 -  
Patterned.

5.   Fi ni sh Desi gnat i ons ar e:  F1,  pat t er ned one si de;  
F2,  pat t er ned bot h s i des.

6.   Mesh Desi gnat i ons:   M1,  Di amond;  M2,  Squar e;  M3,  
Par al l el  St r and;  M4,  Speci al .

7.   Pat t er n Desi gnat i on:   P1,  Li near ;  P2,  Geomet r i c;  
P3,  Random;  P4,  Speci al .

**************************************************************************

**************************************************************************
NOTE:  I t  i s  cr i t i cal  t hat  skyl i ght s be 
mai nt ai nabl e.   Desi gner  must  i ncl ude skyl i ght  access 
devi ces as a par t  of  t he desi gn package wher e 
skyl i ght s ar e l ar ge or  at  gr eat  hei ght s above f l oor .

**************************************************************************

**************************************************************************
NOTE:  Use t he f ol l owi ng br acket ed st at ement  f or  Ar my 
pr oj ect s onl y.

**************************************************************************

[ For interior glazing (i.e., pass and observation windows),  6 mm  1/4 inch  
thick glass should be used.

] Type I, Class 1 (clear), Quality [q4 (A)] [q5 (B)].  Provide for glazing 
openings not indicated or specified otherwise.  Use double-strength sheet 
glass or  3 mm  1/8 inch  float glass for openings up to and including  1.39 
square meters  15 square feet ,  4.5 mm  3/16 inch  for glazing openings over  
1.39 square meters  15 square feet  but not over  2.79 square meters  30 
square feet , and  6 mm  1/4 inch  for glazing openings over  2.79 square meters
 30 square feet  but not over  4.18 square meters  45 square feet .

2.2.2   Annealed Glass

**************************************************************************
NOTE:   Anneal ed gl ass i s used f or  gener al  gl azi ng 
wher e cl ear  or  t i nt ed gl ass i s r equi r ed.   Gl ass 
t hi ckness must  be shown on dr awi ngs.   Under  some 
heavy t her mal  condi t i ons,  t i nt ed gl ass may r equi r e 
heat  st r engt heni ng f or  t her mal  endur ance.

**************************************************************************

Annealed glass must be Type I transparent flat type, [Class 1 - clear, ] 
Quality q3 - glazing select, [_____] percent light transmittance, [_____] 
percent shading coefficient, conforming to ASTM C1036.

2.2.3   Heat-Absorbing Glass

**************************************************************************
NOTE:    For  Use On Ar my Pr oj ect s Onl y:   
Heat - absor bi ng and l i ght - absor bi ng gl ass may be used 
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i n accor dance wi t h TI  800- 01,  DESI GN CRI TERI A.  
Ti nt ed ( l i ght - r educi ng)  gl ass may be used wher e 
gl ar e i s a pr obl em and a r educt i on of  v i s i bl e l i ght  
t r ansmi ssi on i s desi r ed.   Vi s i bl e l i ght  
t r ansmi t t ance wi l l  var y f r om 15 t o 85 per cent ,  
dependi ng on col or  densi t y and t hi ckness.   Col or  
densi t y i s a f unct i on of  t hi ckness and i ncr eases as 
t he t hi ckness i ncr eases;  v i s i bl e l i ght  t r ansmi t t ance 
wi l l  decr ease as t hi ckness i ncr eases.   ASTM C1036 
separ at es Heat - Absor bi ng and Ti nt ed ( l i ght - r educi ng)  
gl asses i nt o cat egor i es,  Hi gher  l i ght  t r ansmi t t ance,  
and Lower  l i ght  t r ansmi t t ance,  whi ch i s based on t he 
maxi mum sol ar  ener gy t r ansmi t t ance by gl ass 
thickness.

Ref er  t o ASTM C1036 f or  eval uat i on qual i t y 
r equi r ement s and gl ass manuf act ur er ' s dat a f or  col or  
sel ect i on,  l i ght  t r ansmi t t ance and shadi ng 
coef f i c i ent .   When speci f y i ng per f or mance and col or ,  
t he avai l abl e r anges of  per f or mance and col or s 
shoul d be speci f i ed f or  gl azi ng uni t s t o al l ow 
sever al  manuf act ur er s t o bi d.   When mat chi ng 
exi st i ng gl ass,  pr ovi de exi st i ng manuf act ur er ' s 
name,  col or  and accept abl e r ange f or  shadi ng f act or ,  
l i ght  t r ansmi t t ance,  i ndoor  and out door  r ef l ect ance.

Heat - absor bi ng and l i ght - r educi ng gl ass i s af f ect ed 
by t her mal  st r esses whi ch can r esul t  i n br eakage.   
Car e shoul d be t aken t o make sur e t hat  t he gl ass 
uni t s wi l l  not  be t her mal l y over bur dened.   Gl ass 
t hat  wi l l  be t her mal l y over bur dened shoul d be 
Heat - St r engt hened or ,  i f  saf et y gl azi ng i s r equi r ed,  
Ful l y Temper ed t o r esi st  t her mal  br eakage.   Ref er  t o 
ASTM C1048 f or  qual i t y eval uat i on and r ef er  t o 
manuf act ur er ' s dat a f or  per f or mance and col or  
selection.

Fact or s whi ch i ncr ease t he r i sk of  br eakage i ncl ude 
bui l di ng or i ent at i on,  unusual  shapes of  l i t es,  l ar ge 
l i t es,  i ndoor  shadi ng devi ces,  heat i ng r egi st er s,  
and out door  shadi ng by t r ees,  st r uct ur e or  ext er i or  
shadi ng devi ces.

**************************************************************************

**************************************************************************
NOTE:   For  Navy Pr oj ect s,  consul t  manuf act ur er ' s 
l i t er at ur e f or  col or s,  t hi cknesses,  and 
t r ansmi t t ance val ues avai l abl e.   Coor di nat e wi t h 
saf et y gl azi ng r equi r ement s and par agr aph TEMPERED 
GLASS.

**************************************************************************

Type I, Class 2 (tinted), Quality [q3 (select)] [q4 (A)], [_____]  mm inch  
thick, [blue][green] in color, [_____] percent light transmittance, 
[_____] percent shading coefficient, conforming to ASTM C1036.

2.2.4   Reflective Coating Vision Glass

ASTM C1376
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2.2.5   Wired Glass

**************************************************************************
NOTE:   Wi r ed gl ass i s no l onger  pr oduced i n t he 
Uni t ed St at es.   On 17 Mar ch 1992 ( ef f ect i ve f or  a 
f i ve year  per i od)  OSD det er mi ned t hat  t he Buy 
Amer i ca Act  does not  appl y t o t he pr ocur ement  of  
wi r ed gl ass and added t he pr oduct  t o t he l i s t  of  
except ed mat er i al s under  48 CFR 25. 108( d) ( 1)  
Except ed Ar t i c l es,  Mat er i al s,  and Suppl i es.   
Accor di ngl y,  wi r ed gl ass f ur ni shed i n compl i ance 
wi t h Sect i on 08 81 00 GLAZI NG does not  v i ol at e t he 
Buy Amer i ca Act .

Types of  wi r ed gl ass avai l abl e ar e pol i shed,  
pat t er ned,  and t i nt ed/ heat - absor bi ng wi r ed gl ass.   
Wi r ed gl ass cannot  be t emper ed.   Wi r ed Gl ass does 
not  meet  t he r equi r ement s of  16 CFR 1201 and cannot  
be used as saf et y gl azi ng mat er i al s i n s i t uat i ons 
gover ned by t hat  r egul at i on.

Typically  6 mm 1/ 4 i nch t hi ck wi r ed gl ass i s used 
f or  f i r e- r at ed wi ndows and door s wher e r equi r ed by 
bui l di ng codes and ot her  f i r e- pr ot ect i on cr i t er i a.

Onl y wi r ed gl ass i n Mesh 1 -  Di amond and Mesh 2 -  
Squar e ar e accept abl e f or  f i r e r at ed door  and wi ndow 
openi ngs.   Mesh 3 -  Par al l el  i s  not  accept abl e f or  
f i r e r at ed openi ngs.

Wi r ed gl ass,  because of  t he wi r e mesh and edge 
damage f r om cut t i ng,  i s  ver y suscept i bl e t o t her mal  
br eakage.   Heat  absor bi ng wi r ed gl ass i ncr eases t he 
t endency f or  br eakage.   Wi r ed gl ass i s al so 
suscept i bl e t o edge br eakage f r om wat er  penet r at i ng 
t he capi l l ar y i n whi ch t he wi r es r esi de.   The 
gl azi ng syst em shoul d i nsur e t hat  t he edges ar e kept  
dr y by seal i ng t he edges wi t h s i l i cone.

**************************************************************************

Provide UL listed glass for fire-rated windows rated for [45] [20] minutes 
when tested in accordance with ASTM E2226.  Wired glass must be Type II 
flat type, Class [1 - translucent] [2 - tinted, heat-absorbing] [3 - 
tinted, light-reducing], Quality [q7 - decorative] [q8 - glazing], Form [1 
- wired and polished both sides] [2 - patterned and wired], [_____] 
percent light transmittance, [_____] percent shading coefficient, 
conforming to ASTM C1036.  Wire mesh must be polished stainless steel Mesh 
[1 - diamond] [2 - square] [3 - parallel].  Wired glass for fire-rated 
windows must bear an identifying UL label or the label of a nationally 
recognized testing agency, and be rated for [20] [45] minutes when tested 
in accordance with NFPA 257 .  Wired glass for fire-rated doors must be 
tested as part of a door assembly in accordance with NFPA 252 .

2.2.6   Patterned Glass

**************************************************************************
NOTE:   Pat t er ned gl ass i s nor mal l y pr ovi ded f or  
wi ndows of  t oi l et  r ooms,  ver t i cal  s l i di ng sash i n 
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post  of f i ces bor r owed l i ght  sash at  ent r ances,  et c.   
Pat t er ned gl ass i s avai l abl e i n var i ous t hi cknesses,  
wi t h a pat t er n embossed on one or  bot h s i des.   Thi s 
gl ass i s f r equent l y cal l ed " f i gur ed" ,  " obscur e" ,  or  
" decor at i ve"  gl ass.   The degr ee of  di f f usi on 
achi eved i s a f unct i on of  t he pat t er n and whet her  
t he pat t er n i s on one or  bot h s i des.   Some pat t er ned 
gl ass cannot  be heat - st r engt hened or  t emper ed 
because of  t he pat t er n dept h.   Pat t er n gl ass does 
not  of f er  compl et e obscur i t y and must  be used wi t h 
caut i on i n ver y pr i vat e ar eas such as t oi l et s.   The 
appr opr i at e pat t er n desi gnat i on shoul d be sel ect ed 
f r om ASTM C1036.   I f  a mor e speci f i c  pat t er n 
desi gnat i on i s desi r ed,  a manuf act ur er ' s name and 
pat t er n may be speci f i ed.   When speci f i c  
manuf act ur er ' s names and pat t er ns ar e speci f i ed,  t he 
desi gner  shoul d add t he f ol l owi ng not e t o t he spec:  
" Manuf act ur er ' s name and pat t er ns i ndi cat ed ar e f or  
i dent i f i cat i on pur poses onl y;  t he l i s t i ng i s not  
i nt ended t o l i mi t  sel ect i on of  s i mi l ar  pat t er ns f r om 
ot her  manuf act ur er s. "   Ref er  t o GANA GLAZI NG MANUAL,  
and gl ass manuf act ur er ' s per f or mance t abl es f or  
pr oper  eval uat i on of  pat t er ned gl ass t hi ckness and 
si ze of  openi ng t o be gl azed.   Pat t er ned gl ass 3 mm 
1/ 8 i nch t hi ck shoul d not  be l ar ger  t han 2. 15 squar e 
meters  6 squar e f eet .

**************************************************************************

Type II, Class 1 (translucent), Form 3 (patterned), Quality q5 or q6 
(decorative), Finish [F1 (patterned one side)] [F2 (patterned two sides)], 
Pattern [P1 (linear)] [P2 (geometric)] [P3 (random)] [P4 (special)], 
[[_____] percent light transmittance, [_____] percent shading coefficient.]
 [3] [6] mm  [1/8] [7/32] inch  thick.[  Provide [_____].]

2.2.7   Laminated Glass

**************************************************************************
NOTE:   For  Ant i t er r or i sm ( AT)  cr i t er i a,  r ef er  t o UFC 
4- 010- 01 " DoD Mi ni mum Ant i t er r or i sm St andar ds f or  
Bui l di ngs. "  Lami nat ed anneal ed f l at  gl ass must  be 
pr ovi ded at  ext er i or  wi ndow and door  gl azi ng.   When 
f or ce pr ot ect i on mi ni mum measur es ar e r equi r ed,  use 
t he f i r st  br acket ed opt i on bel ow.   Use t he second 
br acket ed opt i on when gr eat er  t han mi ni mum measur es 
ar e r equi r ed.   Thi s sect i on must  be compl et ed f or  an 
est abl i shed DBT and LOP by an engi neer  exper i enced 
i n Bl ast - Resi st ant  Desi gn.

**************************************************************************

[ ASTM C1172, Laminated glass fabricated from two nominal  [3] [_____] mm  
[1/8] [_____] inch  pieces of Type I, Class 1, [Class _____], Quality Q3, 
flat annealed [ultraclear]; [clear] [_____] glass conforming to ASTM C1036.] 
[ ASTM C1172, Laminated glass fabricated from two nominal  [3] [_____] mm  
[1/8] [_____] inch  pieces of Type I, Kind [HS] [FT], Condition [A] [B] 
[C], Class 1, Class [_____], Quality Q3, flat [heat strengthened] [fully 
tempered] [clear] [_____] glass conforming to ASTM C1048.]  Flat glass to 
be laminated together with a minimum of  0.75 mm  0.030 inch  [_____] mm  inch  
thick, clear [polyvinyl butyral] [ionoplast] [cast-in-place liquid resin] 
laminate, conforming to requirements of 16 CFR 1201  and ASTM C1172.  The 
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total thickness of nominally  6 [_____] mm  1/4 [_____] inches .  Color to be 
[clear] [gray] [bronze] [_____].  The total thickness of nominally [_____]  
mm inch .

[ Design window glazing using a dynamic analysis[ testing from airblast 
loading in accordance with ASTM F1642/F1642M  by an independent testing 
agency regularly engaged in blast testing] to prove the glazing will 
provide performance equivalent to or better than a [low] [very low] 
[_____] hazard rating in accordance with ASTM F2912 for the peak  positive 
pressure of  [_____] kilopascals (kPa)  [_____]pounds per square inch (psi)  
and peak positive phase impulse of [_____]  kilopascal-millisecond 
(kPa-msec)  pounds per square inch - millisecond (psi-msec) .

] 2.2.8   Bullet-Resisting Glass

**************************************************************************
NOTE:   Bul l et - r esi st i ng gl azi ng mat er i al  i s  
avai l abl e i n t en r at i ng l evel s t o r esi st  shot s f r om 
t he f ol l owi ng Ar ms:

UL 752 Level  1:  Pr ovi des pr ot ect i on agai nst  t hr ee 
shot s of  a 124- gr ai n 9mm f ul l  met al  copper  j acket  
wi t h l ead cor e at  an f ps bet ween 1175 and 1293

UL 752 Level  2:  Pr ovi des pr ot ect i on agai nst  t hr ee 
shot s of  a 158- gr ai n . 357 magnum j acket ed l ead sof t  
poi nt  at  an f ps bet ween 1250 and 1375

UL 752 Level  3:  Pr ovi des pr ot ect i on agai nst  t hr ee 
shot s of  a 240- gr ai n 44 Magnum Lead Semi - Wadcut t er  
Gas Checked at  an f ps bet ween 1350 and 1485

UL 752 Level  4:  Pr ovi des pr ot ect i on agai nst  one shot  
of  a 180- gr ai n . 30 cal i ber  r i f l e l ead cor e sof t  
poi nt  at  an f ps bet ween 2540 and 2794

UL 752 Level  5:  Pr ovi des pr ot ect i on agai nst  one shot  
of  a 150- gr ai n 7. 62mm r i f l e l ead cor e f ul l  met al  
copper  j acket  mi l i t ar y bal l  ( . 308 cal i ber )  at  an f ps 
bet ween 2750 and 3025

UL 752 Level  6:  Pr ovi des pr ot ect i on agai nst  f i ve 
shot s of  a 124- gr ai n 9mm f ul l  met al  copper  j acket  
wi t h l ead cor e at  an f ps bet ween 1400 and 1540

UL 752 Level  7:  Pr ovi des pr ot ect i on agai nst  f i ve 
shot s of  a 55- gr ai n 5. 56mm r i f l e f ul l  met al  copper  
j acket  wi t h l ead cor e ( . 223 cal i ber )  at  an f ps 
bet ween 3080 and 3383

UL 752 Level  8:  Pr ovi des pr ot ect i on agai nst  f i ve 
shot s of  a 150- gr ai n 7. 62mm r i f l e l ead cor e f ul l  
met al  copper  j acket  mi l i t ar y bal l  ( . 308 cal i ber )  at  
an f ps bet ween 2750 and 3025

Shot gun:  Pr ovi des pr ot ect i on agai nst  t hr ee shot s of  
a 12- gauge r i f l ed l ead sl ug at  an f ps bet ween 1585 
and 1744 and t hr ee shot s of  a 12- gauge 00 buckshot  
( 12 pel l et s)  at  an f ps bet ween 1200 and 1320
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**************************************************************************

Fabricated from Type I, Class 1, Quality q3 glass with polyvinyl butyral 
plastic interlayers between the layers of glass and listed by UL MEAPD as 
bullet resisting, with a rating Level of [Level 1] [Level 2] [Level 3] 
[Level 4] [Level 5] [_____] in accordance with UL 752 .  Provide [_____] 
[where indicated].

[ 2.2.9   Mirrors

**************************************************************************
NOTE:   For  Ar my pr oj ect s onl y.   Navy pr oj ect s wi l l  
speci f y mi r r or s i n Di v i s i on 10,  Speci al t i es.   Sel ect  
t he f r ames ( J- Mol d channel s)  or  c l i ps t o secur e 
mi r r or  t o wal l .   Mast i c i s r equi r ed wi t h each t ype 
of  i nst al l at i on.   Mi r r or  s i zes wi l l  be shown on t he 
dr awi ngs.   Coor di nat e wi t h Sect i on 05 50 13 
MI SCELLANEOUS METAL FABRI CATI ONS,  Sect i on 05 51 00 
METAL STAI RS or  Sect i on 05 51 33 METAL LADDERS and 
Section 10 28 13 TOI LET ACCESSORI ES t o ensur e t hat  
f r ames ar e speci f i ed f or  t hese mi r r or s.

One- way vi s i on gl ass shoul d be used f or  psychi at r i c 
and secur i t y obser vat i on wi ndows.   Wher e saf et y 
gl azi ng i s r equi r ed,  speci f y ei t her  l ami nat ed gl ass 
or  t emper ed gl ass.

**************************************************************************

2.2.9.1   Glass Mirrors

Glass for mirrors must be Type I transparent flat type, Class 1-clear, 
Glazing Quality q1  6 mm  1/4 inch  thick conforming to ASTM C1036.  Glass 
must be coated on one surface with silver coating, copper protective 
coating, and mirror backing paint.  Silver coating must be highly adhesive 
pure silver coating of a thickness which must provide reflectivity of 83 
percent or more of incident light when viewed through  6 mm  1/4 inch  thick 
glass, and must be free of pinholes or other defects.  Copper protective 
coating must be pure bright reflective copper, homogeneous without sludge, 
pinholes or other defects, and must be of proper thickness to prevent 
"adhesion pull" by mirror backing paint.  Mirror backing paint must 
consist of two coats of special scratch and abrasion-resistant paint , and 
must be baked in uniform thickness to provide a protection for silver and 
copper coatings which will permit normal cutting and edge fabrication.

] 2.2.10   One-Way Vision Glass (Transparent Mirrors)

Type I, Class 1, Quality q1,  6 mm  1/4 inch  thick, coated on one face with 
a hard, adherent film of chromium or other approved coating of equal 
durability.  Glass must transmit not less than 5 percent or more than 11 
percent of total incident visible light and must reflect from the front 
surface of the coating not less than 45 percent of the total incident 
visible light.[  Provide [_____].]

2.2.11   Tempered Glass

**************************************************************************
NOTE:   Temper ed gl ass i s t he pr ef er r ed mat er i al  f or  
ar eas r equi r i ng saf et y gl azi ng mat er i al s.   Lami nat ed 
gl ass,  or gani c- coat ed gl ass,  wi r e gl ass,  and pl ast i c 
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sheet  ar e per mi t t ed i f  t hey conf or m t o t he 
r equi r ement s of  t he CPSC 16 CFR Par t  1201.

**************************************************************************

ASTM C1048, Kind FT (fully tempered), Condition A (uncoated), Type I, 
Class [1 (transparent)] [2 (tinted heat absorbing)], Quality q3, [_____]  mm
 inch  thick, [_____] percent light transmittance, [_____] percent shading 
coefficient conforming to ASTM C1048 and GANA Standards Manual .  Color 
must be [[clear] [bronze] [gray] [_____]].  [Provide [_____]] [and 
wherever safety glazing material is indicated or specified].

2.2.12   Heat-Strengthened Glass

ASTM C1048, Kind HS (heat strengthened), Condition A (uncoated), Type I, 
Class [1 (clear)] [2 (tinted heat absorbing)], Quality q3, [_____]  mm inch  
thick.  [Provide [_____].]

2.2.13   Spandrel Glass

2.2.13.1   Ceramic-Opacified Spandrel Glass

Ceramic-opacified spandrel glass must be Kind HS heat-strengthened 
transparent flat type, Condition B, coated with a colored ceramic material 
on No. 2 surface, Quality q3 - glazing select,  [_____] mm  [_____] inch
thick, conforming to ASTM C1048.  Glass performance must be  K-Value/Winter 
Nighttime [_____],  R-Value/Winter Nighttime [_____],  shading coefficient 
[_____].  Color must be [_____].

2.2.13.2   Film-Opacified Spandrel Glass

Film-opacified spandrel glass must be Kind HS heat-strengthened 
transparent flat type, Quality q3 - glazing select, Condition C glass with 
a polyester or polyethylene film  0.025 mm to 0.127 mm  2 mils to 5 mils  
thick attached to No. 2 surface of a sputtered solar-reflective film, 
conforming to ASTM C1048.  Film opacification must be compatible to and 
specifically developed for application to solar reflective films.  Glass 
performance must be  K-Value/Winter Nighttime [_____],  R-Value/Winter 
Nighttime [_____],  shading coefficient [_____].  Color must be [_____].

2.2.13.3   Spandrel Glass With Adhered Backing

**************************************************************************
NOTE:   Spandr el  gl ass wi t h adher ed backi ng i s 
r equi r ed wher ever  gl ass spandr el s ar e l ocat ed above 
si dewal ks,  pedest r i an or  vehi cul ar  r amps,  paved 
pl azas,  ent r ances not  cover ed by a pr ot ect i ve 
canopy,  and ot her  l ocat i ons wher e gl ass coul d f al l  
ont o an ar ea used by t he publ i c.

**************************************************************************

ASTM C1048, Kind HS or FT, Condition B (ceramic coated), Type I, Quality 
q5, [_____]  mm inch  thick and must pass the fallout resistance test 
specified in ASTM C1048.  [Provide [_____].]

[ 2.2.14   Fire/Safety Rated Glass

**************************************************************************
NOTE:   Ref er  t o NFPA 101 Li f e Saf et y Code f or  f i r e 
r at ed r equi r ement s of  assembl i es whi ch have gl azi ng 
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component s.   Coor di nat e wi t h adj acent  f r ami ng and 
har dwar e assembl i es t o achi eve r equi r ed r at i ng.

**************************************************************************

[ 2.2.14.1   Fire Protection Rated Glass

Clear tempered and meet 16 CFR 1201  Category I  (under 0.836 sqm)  (under 9 
square feet)  or II  (over 0.836 sqm)  (over 9 square feet)  impact safety 
standard.  Glass to make [20] [45] minute rating when tested in accordance 
with NFPA 257  and NFPA 252 .  Glass to be permanently labeled with 
appropriate markings.

][ 2.2.14.2   Fire Resistive Rated Glazing

Fire resistive glass must be laminated, with intumescent interlayer, Type 
I transparent flat type, Class 1-clear and meet 16 CFR 1201  Category I  
(under 0.836 sqm)  (under 9 square feet)  or II  (over 0.836 sqm)  (over 9 
square feet) .  Glass must have a [60] [90] [120] minute rating when tested 
in accordance with ASTM E119 and NFPA 251 .  Glass must be permanently 
labeled with appropriate markings.

] ] 2.3   INSULATING GLASS UNITS

**************************************************************************
NOTE:   Wher e saf et y gl azi ng i s r equi r ed,  bot h l i ght s 
of  i nsul at i ng uni t s must  be saf et y gl ass,  and each 
l i ght  must  have a per manent  l abel .

**************************************************************************

**************************************************************************
NOTE:   When ant i t er r or i sm/ f or ce pr ot ect i on 
r equi r ement s appl y,  speci f y l ami nat ed anneal ed f l at  
gl ass f or  i nt er i or  l i ght .   Use t he br acket ed opt i on 
r egar di ng ASTM C1172 i n t he par agr aph bel ow.

NOTE:  Wher e saf et y gl azi ng i s r equi r ed,  bot h l i ght s 
of  i nsul at i ng uni t s must  be saf et y gl ass,  and each 
l i ght  must  have a per manent  l abel .

NOTE:   Desi gn must  meet  t he r equi r ement s of  UFC 
1- 200- 02,  " Hi gh Per f or mance and Sust ai nabl e Bui l di ng 
Requi r ement s"  whi ch i nvokes t he r equi r ement s wi t hi n 
UFC 3- 101- 01,  " Ar chi t ect ur e" .   UFC 1- 200- 02 and UFC 
3- 101- 01 make r ef er ences t hr oughout  t o var i ous 
ASHRAE document s gover ni ng ener gy ef f i c i ency and 
r equi r ement s f or  t he component s of  bui l di ng envel ope 
desi gn i ncl udi ng f enest r at i ons and gl azi ng.

NOTE:   U val ue ( r at e of  heat  t r ansf er )  and SHGC ( how 
much heat  t he bui l di ng gai ns f r om  t he sun)  ar e 
det er mi ned on a whol e- openi ng basi s ( gl azi ng and 
f r ame) .   Speci f y U val ue and SHGC i n t he appr opr i at e 
ext er i or  openi ng ( wi ndow,  door ,  cur t ai n wal l )  
sect i ons and coor di nat e i nsul at ed gl ass descr i pt i on 
wi t h ener gy per f or mance r equi r ement s speci f i ed i n 
t hose sect i ons.   I ncl ude br acket ed U val ue and SHGC 
r equi r ement s her e onl y i f  not  speci f i ed el sewher e as 
a whol e- openi ng r at i ng f or  f r ame and gl ass.  
Det er mi ne appr opr i at e val ues by consul t i ng ASHRAE 
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90. 1 -  SI  ASHRAE 90. 1 -  I P.

Wi ndow pr oper t i es ar e cr i t i cal  t o ener gy per f or mance 
and vi sual  sat i sf act i on.   Low SHGC i s achi eved wi t h 
sel ect i ve gl ass,  t i nt ed gl ass,  or  r ef l ect i ve  
coat i ng.   Speci f y sel ect i ve gl ass f or  c l ear  
appear ance or  when hi gh vi s i bl e t r ansmi t t ance i s 
r equi r ed f or  dayl i ght i ng goal s.   I n t he Nor t her n 
Hemi spher e,  sout h s i de gl ass may be pr ot ect ed f r om 
summer  sun by an over hang and have a hi gh SHGC i f  
wi nt er  heat  i s usef ul .   Speci f y a l ow SHGC f or  
sout h- si de gl ass i f  t he bui l di ng i s domi nat ed by 
i nt er nal  heat  gai n and sol ar  heat  i s unwel come even 
i n wi nt er .   Nor t h s i de r ecei ves ver y l i t t l e sun and 
r equi r es no speci al  t r eat ment .

Consi der  gl azi ng wi t h aer ogel  i nsul at i on bet ween t wo 
panel s of  gl ass,  pr oduci ng t he hi ghest  v i sual  
t r ansmi t t ance wi t h t he hi ghest  i nsul at i on val ues 
cur r ent l y avai l abl e.   Ver i f y avai l abi l i t y  and cost  
bef or e speci f y i ng aer ogel .

I nst al l i ng ener gy ef f i c i ent  wi ndows cont r i but es t o 
achi evi ng sust ai nabi l i t y  r equi r ement s as out l i ned i n 
UFC 1- 200- 02.

For  speci f y i ng pr e- assembl ed wi ndow uni t s used i n 
r esi dent i al  bui l di ngs,  ut i l i ze t he f ol l owi ng 
Sections: 08 51 13 ALUMI NUM WI NDOWS,  08 52 00 WOOD 
WI NDOWS,  or  08 53 00 PLASTI C WI NDOWS.

Desi gner  must  ver i f y avai l abi l i t y  and adequat e 
compet i t i on f or  pr oduct s ener gy per f or mance 
r equi r ement s bef or e speci f y i ng and edi t  as needed.

NOTE:   STC l evel s hi gher  t han 35 may r equi r e cost l y 
desi gn modi f i cat i ons and  speci al  gl azi ng.   STC 
addr esses const r uct i on subj ect  t o i nt er i or  sound 
f r equenci es  and does not  i ncl ude al l  t ypi cal  
out door  f r equenci es;  Out si de- I nsi de Tr ansmi ssi on 
Cl ass ( OI TC)  was devel oped t o eval uat e an expanded 
sound- f r equency r ange gener al l y consi der ed t o be 
mor e r ef l ect i ve of  ext er i or  noi se condi t i ons i mposed 
on t he bui l di ng envel ope such as r oad,  r ai l ,  and 
ai r pl ane t r af f i c .

**************************************************************************

[Two][Three] panes of glass separated by a dehydrated airspace[, filled 
with argon gas][, filled with krypton gas,][, filled with aerogel] and 
hermetically sealed, conforming to ASTM E2190.  Submit performance and 
compliance documentation for each type of insulating glass .

[ Insulated glass units must have a Solar Heat Gain Coefficient (SHGC) 
maximum of [_____] determined according to NFRC 200 and a U-factor maximum 
of [_____]  W per square m by K  Btu per square foot by hr by degree F  in 
accordance with NFRC 100.

] [See section[s][_____] for energy performance requirements for glazed 
systems (glazing and frames).]  [Glazed panels must be rated for not less 
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than [26] [30] [35] [_____] Sound Transmission Class (STC) when tested for 
laboratory sound transmission loss according to ASTM E90 and determined by 
ASTM E413.]

Dimensional tolerances must be as specified in IGMA TB-1200 .  Spacer must 
be black, roll-formed, [thin-gauge, C-section steel] [steel-reinforced 
butyl rubber] [thermally broken aluminum] [polyurethane and silicon 
foams], with bent or tightly welded or keyed and sealed joints to 
completely seal the spacer periphery and eliminate moisture and 
hydrocarbon vapor transmission into airspace through the corners.  Primary 
seal must be compressed polyisobutylene and the secondary seal must be a 
specially formulated silicone.

**************************************************************************
NOTE:   Del et e i nt er medi at e l i ght  i f  t r i pl e gl azi ng 
i s not  r equi r ed.

**************************************************************************

The inner light must be [ ASTM C1172, clear annealed flat glass Type I, 
Class I, Quality q3] [ ASTM C1036, Type I, Class 1, Quality q4, [_____]  mm 
inch  thick] [ ASTM C1048, Grade B (fully tempered), Style I (uncoated), 
Type I, Class 1 (transparent), Quality q4, [_____]  mm inch  thick].  [The 
intermediate light must be [ ASTM C1172, clear annealed flat glass Type I, 
Class I, Quality q3] [ ASTM C1036, Type I, Class 1, Quality q4, [_____]  mm 
inch  thick] [ ASTM C1048, Grade B (fully tempered), Style I (uncoated), 
Type I, Class 1 (transparent), Quality q4, [_____]  mm inch  thick].]  The 
outer light must be [ ASTM C1036, Type I, Class [1 (transparent)] [2 
(tinted heat absorbing)], [2 (solar-reflective)], Quality q4, [_____]  mm 
inch  thick] [ ASTM C1048, Grade B (fully tempered), Style I (uncoated), 
Type I, Class [1 (clear)] [2 (tinted heat absorbing)][solar-reflective], 
Quality q4, [_____]  mm inch  thick].

2.3.1   Low Emissivity Coatings

**************************************************************************
NOTE:   Low emi ssi v i t y coat i ng shoul d be on t he ai r  
space sur f ace of  t he i nner  pane of  gl ass ( t he number  
3 sur f ace)  i n heat i ng- domi nat ed bui l di ngs,  and on 
t he number  2 sur f ace ( i nsi de sur f ace of  t he ext er i or  
pane)  i n cool i ng- domi nat ed bui l di ngs.

NOTE:   Desi gn must  meet  t he r equi r ement s of  UFC 
1- 200- 02,  " Hi gh Per f or mance and Sust ai nabl e Bui l di ng 
Requi r ement s"  whi ch i nvokes t he r equi r ement s wi t hi n 
UFC 3- 101- 01,  " Ar chi t ect ur e" .   UFC 1- 200- 02 and UFC 
3- 101- 01 make r ef er ences t hr oughout  t o var i ous 
ASHRAE document s gover ni ng ener gy ef f i c i ency and 
r equi r ement s f or  t he component s of  bui l di ng envel ope 
desi gn i ncl udi ng f enest r at i ons and gl azi ng.

**************************************************************************

Interior and exterior glass panes for Low-E insulating units must be Type 
I annealed flat glass, Class [1-clear] [2-tinted] with anti-reflective 
low-emissivity coating or heat-strengthened or fully tempered glass 
complying with ASTM C1048, Condition C on [No. 2 surface (inside surface 
of exterior pane)][No. 3 surface (inside surface of interior pane)], 
Quality q3 - glazing select, conforming to ASTM C1036.  Glass performance 
must be U value maximum of [_____]  [W/m2-K ]  [Btu/hr-ft2-F] , Solar Heat 
Gain Coefficient (SHGC) maximum of [_____].  Color must be [green] [gray] 
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[bronze] [blue] [_____] .

2.4   PLASTIC GLAZING

**************************************************************************
NOTE:   Pl ast i c gl azi ng may be used i n some ar eas 
wher e hi gh r esi st ance t o br eakage i s r equi r ed,  but  
combust i bi l i t y  must  be consi der ed i n t he desi gn.   
See manuf act ur er s '  l i t er at ur e f or  many t ypes 
avai l abl e.   Do not  speci f y pl ast i c f or  gl azi ng 
unpr ot ect ed openi ngs,  f or  r oof  panel s,  or  f or  
skyl i ght s wi t hout  consul t i ng UFC 3- 600- 01,  " Fi r e 
Pr ot ect i on Engi neer i ng f or  Faci l i t i es"  and 
NAVFACENGCOM Code 04F.

**************************************************************************

**************************************************************************
NOTE:   Pol ycar bonat e i s mor e expensi ve t han acr yl i c 
and shoul d onl y be sel ect ed f or  l ocat i ons whi ch ar e 
hi ghl y vul ner abl e t o vandal i sm or  ot her  t ypes of  
abuse.   Avoi d pol ycar bonat e i f  possi bl e due t o 
pot ent i al l y  hazar dous const i t uent  chemi cal s 
( i ncl udi ng Bi sphenol  A) .   Wher e onl y one mat er i al  i s  
used i n t he pr oj ect ,  t he ot her  one shoul d be del et ed.

Wher e t r ansl ucent  pl ast i c sheet s ar e r equi r ed,  
l ocat i ons wi l l  be shown on t he cont r act  dr awi ngs.   
The f ol l owi ng wi l l  be added at  t he end of  t he 
paragraph:

" Tr ansl ucent  sheet s,  wher e shown,  must  be whi t e 
havi ng l i ght  t r ansmi ssi on of  [ _____]  per cent  f or  
sheet s [ _____]  mm i nches t hi ck,  or  c l ear  wi t h mat t e 
finish."

The l i ght  t r ansmi ssi on r equi r ed f or  a par t i cul ar  
sheet  t hi ckness wi l l  be sel ect ed f r om pl ast i c sheet  
manuf act ur er ' s cat al ogs.

Acr yl i c- pl ast i c i s a combust i bl e mat er i al  and must  
not  be used i n ar eas wher e exposur e t o f i r e woul d 
cr eat e a hazar d condi t i on.

Consi der  gl azi ng wi t h aer ogel  i nsul at i on bet ween t wo 
panel s of  pl ast i c,  pr oduci ng t he hi ghest  v i sual  
t r ansmi t t ance wi t h t he hi ghest  i nsul at i on val ues 
cur r ent l y avai l abl e.   Pl ast i c gl azi ng must  have a 
U- f act or  maxi mum of  t he speci f i ed U- f act or  f or  
i nsul at i ng gl ass uni t s.   Ver i f y avai l abi l i t y  and 
cost  bef or e speci f y i ng aer ogel .

**************************************************************************

Plastic glazing must have a U-factor maximum of [_____]  W per square m by K
 Btu per square foot by hr by degree F .  [Plastic glazing must include a  
[16][32][_____] mm  [0.63][1.26][_____] inch  layer of aerogel between 
panels.]

Certificates stating that the plastic glazing meets the specified 
requirements.  Labels or manufacturers marking affixed to the glass will 
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be accepted in lieu of certificates.

2.4.1   Acrylic Sheet

ASTM D4802, [Type I, regular] [Type II, heat resistant,] [clear and smooth 
on both sides] [translucent, textured on both sides,] [gray tint,] [bronze 
tint,] ultraviolet stabilized, [scratch resistant,] [_____]  [6] [_____] mm  
[0.236] [_____] in.  thick.

2.4.2   Polycarbonate Sheet

ANSI Z97.1 , [Clear and smooth both sides] [Translucent, textured both 
sides] [Gray tint] [Bronze tint] [mar-resistant] [high abrasion 
resistant], ultraviolet stabilized, [_____]  mm inch  thick and listed in 
UL MEAPD as burglar resisting.

2.4.3   Extruded Polycarbonate Profiled Sheet

Provide [double] [triple] walled, surface treated for improved UV 
resistance, offering thermal efficiency and impact strength.

2.4.4   Bullet-Resistant Plastic Sheet

**************************************************************************
NOTE:   Bul l et - r esi st i ng gl azi ng mat er i al  i s  
avai l abl e i n f our  power  r at i ngs t o r esi st  scat t er ed 
shot s f r om ( 1)  medi um- power  smal l  ar ms ( MSA) ;  ( 2)  
hi gh- power  smal l  ar ms ( HSA) ;  ( 3)  super - power  smal l  
ar ms ( SSA) ;  and ( 4)  hi gh- power  r i f l es ( HR) .   
Bul l et - r esi st i ng acr yl i c sheet  i s l i s t ed by UL f or  
MSA r at i ng onl y and i s 25. 4 mm one i nch t hi ck.   
Bul l et - r esi st i ng pol ycar bonat e sheet  i s l i s t ed f or  
MSA 25. 4 mm one i nch and f or  HSA and SSA r at i ngs 
31. 8 mm 1 1/ 4 i nch.   Consul t  manuf act ur er s f or  exact  
t hi cknesses and avai l abi l i t y .

**************************************************************************

Cast acrylic sheet or mar-resistant polycarbonate sheet laminated with a 
special interlayer, and listed in UL 752  as bullet resisting, Class [I] 
[II] [III], [clear] [_____] in color.[  Provide [_____].]

2.5   SETTING AND SEALING MATERIALS

Provide as specified in the GANA Glazing Manual , IGMA TM-3000 , IGMA TB-3001 , 
and manufacturer's recommendations, unless specified otherwise herein.  Do 
not use metal sash putty, nonskinning compounds, nonresilient preformed 
sealers, or impregnated preformed gaskets.  Materials exposed to view and 
unpainted must be gray or neutral color.  Sealant testing must be 
performed by a testing agency qualified according to ASTM C1021.

Submit glass manufacturer's recommendations for setting and sealing 
materials and for installation of each type of glazing material 
specified.[  Include cleaning instructions for plastic sheets.]

2.5.1   Putty and Glazing Compound

Provide glazing compound as recommended by manufacturer for face-glazing 
metal sash.  Putty must be linseed oil type.  Do not use putty and glazing 
compounds with insulating glass or laminated glass.
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2.5.2   Glazing Compound

Use for face glazing metal sash.  Do not use with insulating glass units 
or laminated glass.

2.5.3   Sealants

Provide elastomeric [and structural] sealants.

2.5.3.1   Elastomeric Sealant

ASTM C920, Type S, Grade NS, Class 12.5, Use G.  Use for channel or stop 
glazing [wood] [and] [metal] sash.  Sealants  must be chemically compatible 
with setting blocks, edge blocks, and sealing tapes[, with sealants used 
in manufacture of insulating glass units] [, and with plastic sheet].  
Color of sealant must be white.

2.5.3.2   Structural Sealant

ASTM C1184, Type S.

2.5.4   Joint Backer

Joint backer must have a diameter size at least 25 percent larger than 
joint width; type and material as recommended in writing by glass and 
sealant manufacturer.

2.5.5   Glazing Tapes

2.5.5.1   Back-Bedding Mastic Glazing Tapes

Preformed, butyl-based, 100 percent solids elastomeric tape; nonstaining 
and nonmigrating in contact with nonporous surfaces; with or without 
spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; and complying with ASTM C1281 and AAMA 800 for 
products indicated below:

a.  AAMA 804.3 tape, where indicated.

b.  AAMA 806.3 tape, for glazing applications in which tape is subject to 
continuous pressure.

c.  AAMA 807.3 tape, for glazing applications in which tape is not subject 
to continuous pressure.

2.5.5.2   Expanded Cellular Glazing Tapes

Closed-cell, PVC foam tapes; factory coated with adhesive on both 
surfaces; and complying with AAMA 800 for the following types:

a.  AAMA 810.1, Type 1, for glazing applications in which tape acts as the 
primary sealant.

b.  AAMA 810.1, Type 2, for glazing applications in which tape is used in 
combination with a full bead of liquid sealant.

SECTION 08 81 00  Page 26



2.5.6   Sealing Tapes

Preformed, semisolid, PVC-based material of proper size and 
compressibility for the particular condition, complying with ASTM D2287.  
Use only where glazing rabbet is designed for tape and tape  is recommended 
by the glass or sealant manufacturer.  Provide spacer shims for use with 
compressible tapes.  Tapes must be chemically compatible with the product 
being set.

2.5.7   Setting Blocks and Edge Blocks

Closed-cell neoprene setting blocks must be dense extruded type conforming 
to ASTM C509 and ASTM D395, Method B, Shore A durometer between 70 and 
90.  Edge blocking must be Shore A durometer of 50 (plus or minus 5).  
Provide silicone setting blocks when blocks are in contact with silicone 
sealant.  Profiles, lengths and locations must be as required and 
recommended in writing by glass manufacturer.  Block color must be 
[black][_____].

2.5.8   Glazing Gaskets

Glazing gaskets must be extruded with continuous integral locking 
projection designed to engage into metal glass holding members to provide 
a watertight seal during dynamic loading, building movements and thermal 
movements.  Glazing gaskets for a single glazed opening must be continuous 
one-piece units with factory-fabricated injection-molded corners free of 
flashing and burrs.  Glazing gaskets must be in lengths or units 
recommended by manufacturer to ensure against pull-back at corners.  
Provide glazing gasket profiles as recommended by the manufacturer for the 
intended application.

2.5.8.1   Fixed Glazing Gaskets

Fixed glazing gaskets must be closed-cell (sponge) smooth extruded 
compression gaskets of cured elastomeric virgin neoprene compounds 
conforming to ASTM C509, Type 2, Option 1.

2.5.8.2   Wedge Glazing Gaskets

Wedge glazing gaskets must be high-quality extrusions of cured elastomeric 
virgin neoprene compounds, ozone resistant, conforming to ASTM C864, 
Option 1, Shore A durometer between 65 and 75.

2.5.8.3   Aluminum Framing Glazing Gaskets

Glazing gaskets for aluminum framing must be permanent, elastic, 
non-shrinking, non-migrating, watertight and weathertight.

2.5.9   Accessories

Provide as required for a complete installation, including glazing points, 
clips, shims, angles, beads, and spacer strips.  Provide noncorroding 
metal accessories.  Provide primer-sealers and cleaners as recommended by 
the glass and sealant manufacturers.  Use ASTM C1087 to determine whether 
priming and other specific joint preparation techniques are required to 
obtain rapid, optimum adhesion of glazing sealants to surface.
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[ 2.6   MIRROR ACCESSORIES

**************************************************************************
NOTE:   Use f or  Ar my pr oj ect s onl y.   Navy pr oj ect s 
wi l l  speci f y Mi r r or s and Accessor i es i n Di v i s i on 10,  
Specialties.

**************************************************************************

2.6.1   Mastic

Mastic for setting mirrors must be a [polymer] [_____] type mirror mastic 
resistant to water, shock, cracking, vibration and thermal expansion.  
Provide mastic compatible with mirror backing paint, and as approved by 
mirror manufacturer.

2.6.2   Mirror Frames

Provide mirrors with mirror frames (J-mold channels) fabricated of 
one-piece roll-formed Type 304 stainless steel with No. 4 brushed satin 
finish and concealed fasteners which will keep mirrors snug to wall.  
Frames must be  32 by 6 by 6 mm  1-1/4 by 1/4 by 1/4 inch  continuous at top 
and bottom of mirrors.  Concealed fasteners of type to suit wall 
construction material must be provided with mirror frames.

2.6.3   Mirror Clips

Provide clips with concealed fasteners of type to suit wall construction 
material.

] PART 3   EXECUTION

Any materials that show visual evidence of biological growth due to the 
presence of moisture must not be installed on the building project.

3.1   PREPARATION

Preparation, unless otherwise specified or approved, must conform to 
applicable recommendations in the GANA Glazing Manual , GANA Sealant Manual , 
IGMA TB-3001 , IGMA TM-3000 , and manufacturer's recommendations.  Determine 
the sizes to provide the required edge clearances by measuring the actual 
opening to receive the glass.  Grind smooth in the shop glass edges that 
will be exposed in finish work.  Leave labels in place until the 
installation is approved, except remove applied labels on heat-absorbing 
glass and on insulating glass units as soon as glass is installed. 
Securely fix movable items or keep in a closed and locked position until 
glazing compound has thoroughly set.

3.2   GLASS SETTING

Shop glaze or field glaze items to be glazed using glass of the quality 
and thickness specified or indicated.  Glazing, unless otherwise specified 
or approved, must conform to applicable recommendations in the 
GANA Glazing Manual , GANA Sealant Manual , IGMA TB-3001 , IGMA TM-3000 , and 
manufacturer's recommendations.  Aluminum windows, wood doors, and wood 
windows may be glazed in conformance with one of the glazing methods 
described in the standards under which they are produced, except that face 
puttying with no bedding will not be permitted.  Handle and install 
glazing materials in accordance with manufacturer's instructions.  Use 
beads or stops which are furnished with items to be glazed to secure the 
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glass in place.  Verify products are properly installed, connected, and 
adjusted.

3.2.1   Sheet Glass

Cut and set with the visible lines or waves horizontal.

3.2.2   Patterned Glass

Set glass with one patterned surface with smooth surface on the weather 
side.  When used for interior partitions, place the patterned surface in 
same direction in all openings.

3.2.3   Insulating Glass Units

Do not grind, nip, or cut edges or corners of units after the units have 
left the factory.  Springing, forcing, or twisting of units during setting 
will not be permitted.  Handle units so as not to strike frames or other 
objects.  Installation must conform to applicable recommendations of 
IGMA TB-3001  and IGMA TM-3000 .

3.2.4   Installation of Wire Glass

Install glass for fire doors in accordance with installation requirements 
of NFPA 80 .

3.2.5   Installation of Heat-Absorbing Glass

Provide glass with clean-cut, factory-fabricated edges.  Field cutting 
will not be permitted.

3.2.6   Installation of Laminated Glass

Sashes which are to receive laminated glass must be weeped to the outside 
to allow water drainage into the channel.

3.2.7   Plastic Sheet

Conform to manufacturer's recommendations for edge clearance, type of 
sealant and tape, and method of installation.

3.3   CLEANING

Clean glass surfaces and remove labels, paint spots, putty, and other 
defacement as required to prevent staining.  Glass must be clean at the 
time the work is accepted.[  Clean plastic sheet in accordance with 
manufacturer's instructions.]

3.4   PROTECTION

Protect glass work immediately after installation.  Identify glazed 
openings with suitable warning tapes, cloth or paper flags, attached with 
non-staining adhesives.  Protect reflective glass with a protective 
material to eliminate any contamination of the reflective coating.  Place 
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protective material far enough away from the coated glass to allow air to 
circulate to reduce heat buildup and moisture accumulation on the glass.  
Upon removal, separate protective materials for reuse or recycling.  
Remove and replace glass units which are broken, chipped, cracked, 
abraded, or otherwise damaged during construction activities with new 
units.

3.5   SCHEDULE

Some metric measurements in this section are based on mathematical 
conversion of inch-pound measurements, and not on metric measurement 
commonly agreed to by the manufacturers or other parties.  The inch-pound 
and metric measurements are as follows:

PRODUCTS INCH-POUND METRIC

Glass 1/8 inch 3 mm

3/16 inch 4.5 mm

7/32 inch 6 mm

1/4 inch 6 mm

3/8 inch 10 mm

Interlayer 0.015 inch 0.38 mm

Glazing Channels 1/4 inch 6 mm

        -- End of Section --
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