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SECTI ON 08 81 00

GLAZING
08/11

**************************************************************************
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 Cr i t er i a 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 DOWNLOAD UFGS GRAPHI CS

Go t o http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf
**************************************************************************

**************************************************************************
NOTE:   On t he dr awi ngs,  show:
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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 s i 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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z97. 1 ( 2015)  Saf et y Gl azi ng Mat er i al s Used i n 
Bui l di ngs -  Saf et y Per f or mance 
Speci f i cat i ons and Met hods of  Test

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1036 ( 2016)  St andar d Speci f i cat i on f or  Fl at  
Glass

ASTM C1048 ( 2012;  E 2012)  St andar d Speci f i cat i on f or  
Heat - St r engt hened and Ful l y Temper ed Fl at  
Glass
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ASTM C1172 ( 2014)  St andar d Speci f i cat i on f or  
Lami nat ed Ar chi t ect ur al  Fl at  Gl ass

ASTM C1184 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Si l i cone Seal ant s

ASTM C509 ( 2006;  R 2015)  El ast omer i c Cel l ul ar  
Pr ef or med Gasket  and Seal i ng Mat er i al

ASTM C864 ( 2005;  R 2015)  Dense El ast omer i c 
Compr essi on Seal  Gasket s,  Set t i ng Bl ocks,  
and Spacer s

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D2287 ( 2012)  Nonr i gi d Vi nyl  Chl or i de Pol ymer  and 
Copol ymer  Mol di ng and Ext r usi on Compounds

ASTM D395 ( 2016;  E 2017)  St andar d Test  Met hods f or  
Rubber  Pr oper t y -  Compr essi on Set

ASTM D4802 ( 2016)  St andar d Speci f i cat i on f or  
Pol y( Met hyl  Met hacr yl at e)  Acr yl i c  Pl ast i c 
Sheet

ASTM E119 ( 2018)  St andar d Test  Met hods f or  Fi r e 
Test s of  Bui l di ng Const r uct i on and 
Materials

ASTM E1300 ( 2016)  St andar d Pr act i ce f or  Det er mi ni ng 
Load Resi st ance of  Gl ass i n Bui l di ngs

ASTM E2226 ( 2015a)  St andar d Pr act i ce f or  Appl i cat i on 
of  Hose St r eam

ASTM E413 ( 2016)  Cl assi f i cat i on f or  Rat i ng Sound 
Insulation

ASTM E90 ( 2009)  St andar d Test  Met hod f or  Labor at or y 
Measur ement  of  Ai r bor ne Sound Tr ansmi ssi on 
Loss of  Bui l di ng Par t i t i ons and El ement s

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

GANA Gl azi ng Manual ( 2008)  Gl azi ng Manual

GANA Seal ant  Manual ( 2008)  Seal ant  Manual

GANA St andar ds Manual ( 2008)  Engi neer i ng St andar ds Manual

I NSULATI NG GLASS MANUFACTURERS ALLI ANCE ( I GMA)

I GMA TB- 1200 ( 1983;  R 2016)  Gui del i nes f or  I nsul at i ng 
Gl ass Di mensi onal  Tol er ances

I GMA TB- 3001 ( 2001)  Gui del i nes f or  Sl oped Gl azi ng

I GMA TM- 3000 ( 1990;  R 2016)  Nor t h Amer i can Gl azi ng 
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Gui del i nes f or  Seal ed I nsul at i ng Gl ass 
Uni t s f or  Commer ci al  & Resi dent i al  Use

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 ( 2014)  Pr ocedur e f or  Det er mi ni ng 
Fenest r at i on Pr oduct  U- Fact or s

NFRC 200 ( 2014)  Pr ocedur e f or  Det er mi ni ng 
Fenest r at i on Pr oduct  Sol ar  Heat  Gai n 
Coef f i c i ent  and Vi s i bl e Tr ansmi t t ance at  
Nor mal  I nci dence

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 252 ( 2017)  St andar d Met hods of  Fi r e Test s of  
Door  Assembl i es

NFPA 257 ( 2012;  ERTA 2017)  St andar d on Fi r e Test  
f or  Wi ndow and Gl ass Bl ock Assembl i es

NFPA 80 ( 2016;  TI A 16- 1)  St andar d f or  Fi r e Door s 
and Ot her  Openi ng Pr ot ect i ves

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

16 CFR 1201 Saf et y St andar d f or  Ar chi t ect ur al  Gl azi ng 
Materials

UNDERWRI TERS LABORATORI ES ( UL)

UL 752 ( 2005;  Repr i nt  Dec 2015)  St andar d f or  
Bul l et - Resi st i ng Equi pment

UL MEAPD ( 2011)  Mechani cal  Equi pment  and Associ at ed 
Pr oduct s Di r ect or y ( onl i ne ver si on i s 
l i s t ed under  Cer t i f i cat i ons 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  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 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
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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 c t  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 c t  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"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Installation

  Dr awi ngs showi ng compl et e det ai l s  of  t he pr oposed set t i ng 
met hods,  mul l i on det ai l s ,  edge bl ocki ng,  s i ze of  openi ngs,  f r ame 
det ai l s ,  mat er i al s,  and t ypes and t hi ckness of  gl ass.

[ Cont r ol  Tower  I nsul at i ng Gl ass

][ Cont r ol  Tower  Lami nat ed Gl ass

]   Dr awi ngs showi ng compl et e det ai l s  of  t he pr oposed set t i ng 
met hods,  mul l i on det ai l s ,  edge bl ocki ng,  s i ze of  openi ngs,  f r ame 
det ai l s ,  mat er i al s,  and t ypes and t hi ckness of  gl ass.

**************************************************************************
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 Pr oduct  Dat a

I nsul at i ng Gl ass
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  Ext er i or  Gl azi ng -  per f or mance document at i on f or  al l  gl ass t ypes

Pl ast i c Gl azi ng

Gl azi ng Accessor i es

  Manuf act ur er ' s  descr i pt i ve pr oduct  dat a,  handl i ng and st or age 
r ecommendat i ons,  i nst al l at i on i nst r uct i ons,  and cl eani ng 
instructions.

[ Envi r onment al  Dat a

] SD- 04 Sampl es

I nsul at i ng Gl ass

Pl ast i c Sheet

Gl azi ng Compound

Gl azi ng Tape

Sealant

  Two 203 by 254 mm 8 by 10 i nch sampl es of  each of  t he f ol l owi ng:  
t i nt ed gl ass,  pat t er ned gl ass,  heat - absor bi ng gl ass,  [ _____]  and 
i nsul at i ng gl ass uni t s.

  Thr ee sampl es of  each i ndi cat ed mat er i al .   Sampl es of  pl ast i c 
sheet s must  be mi ni mum 125 by 175 mm 5 by 7 i nches.

[ SD- 07 Cer t i f i cat es

I nsul at i ng Gl ass

Pl ast i c Gl azi ng

  Cer t i f i cat es st at i ng t hat  t he gl ass meet s t he speci f i ed 
r equi r ement s.   Label s or  manuf act ur er s mar ki ng af f i xed t o t he 
gl ass wi l l  be accept ed i n l i eu of  cer t i f i cat es.

[ Cont r ol  Tower  I nsul at i ng Gl ass

][ Cont r ol  Tower  Lami nat ed Gl ass

] Gl azi ng Accessor i es

  Cer t i f i cat es f r om t he manuf act ur er  at t est i ng t hat  t he uni t s meet  
t he l umi nous and sol ar  r adi ant  t r ansmi ssi on r equi r ement s f or  heat  
absor bi ng gl ass.

] SD- 08 Manuf act ur er ' s I nst r uct i ons

Set t i ng and Seal i ng Mat er i al s

Gl ass Set t i ng

  Submi t  gl ass manuf act ur er ' s r ecommendat i ons f or  set t i ng and 
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seal i ng mat er i al s and f or  i nst al l at i on of  each t ype of  gl azi ng 
mat er i al  speci f i ed. [   I ncl ude cl eani ng i nst r uct i ons f or  pl ast i c 
sheets.]

[ 1. 3   SYSTEM DESCRI PTI ON

Fabr i cat e and i nst al l  wat er t i ght  and ai r t i ght  gl az i ng syst ems t o wi t hst and 
t her mal  movement  and wi nd l oadi ng wi t hout  gl ass br eakage,  gasket  f ai l ur e,  
det er i or at i on of  gl azi ng accessor i es,  or  def ect s i n t he wor k.   Gl azed 
panel s must  compl y wi t h t he saf et y st andar ds,  i n accor dance wi t h ANSI  Z97. 1, 
and compl y wi t h i ndi cat ed wi nd/ snow l oadi ng i n accor dance wi t h ASTM E1300. 

] 1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  pr oduct s t o t he s i t e i n unopened cont ai ner s,  l abel ed pl ai nl y wi t h 
manuf act ur er s '  names and br ands.   St or e gl ass and set t i ng mat er i al s  i n 
saf e,  encl osed dr y l ocat i ons and do not  unpack unt i l  needed f or  
i nst al l at i on.  Handl e and i nst al l  mat er i al s i n a manner  t hat  wi l l  pr ot ect  
t hem f r om damage.

1. 5   ENVI RONMENTAL REQUI REMENTS

Do not  st ar t  gl azi ng wor k unt i l  t he out door  t emper at ur e i s above 4 degr ees C
40 degr ees F and r i s i ng,  unl ess pr ocedur es r ecommended by t he gl ass 
manuf act ur er  and appr oved by t he Cont r act i ng Of f i cer  ar e made t o war m t he 
gl ass and r abbet  sur f aces.   Pr ovi de vent i l at i on t o pr event  condensat i on of  
moi st ur e on gl azi ng wor k dur i ng i nst al l at i on.   Do not  per f or m gl azi ng wor k 
dur i ng damp or  r ai ny weat her .

1. 6   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. 6. 1   War r ant y f or  I nsul at i ng Gl ass Uni t s

**************************************************************************
NOTE:   For  Ai r  For ce i nst al l at i ons,  sel ect  10 year s 
f or  t he guar ant ee per i od f or  cont r ol  t ower  uni t s.

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

War r ant y i nsul at i ng gl ass uni t s agai nst  devel opment  of  mat er i al  obst r uct i on 
t o v i s i on ( such as dust ,  f oggi ng,  or  f i l m f or mat i on on t he i nner  gl ass 
sur f aces)  caused by f ai l ur e of  t he her met i c seal ,  ot her  t han t hr ough gl ass 
br eakage,  f or  a 10- year  per i od f ol l owi ng accept ance of  t he wor k.   Pr ovi de 
new uni t s f or  any uni t s f ai l i ng t o compl y wi t h t er ms of  t hi s war r ant y 
wi t hi n 45 wor ki ng days af t er  r ecei pt  of  not i ce f r om t he Gover nment .   [ For  
cont r ol  t ower  uni t s,  pr ovi de a war r ant y s i gned by t he manuf act ur er  f or  a 
per i od of  [ 10] [ _____]  year s. ]
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1. 6. 2   War r ant y f or  Pol ycar bonat e Sheet

For  a 5- year  per i od f ol l owi ng accept ance of  t he wor k:

a.   War r ant y Type I ,  Cl ass A ( UV st abi l i zed)  sheet s agai nst  br eakage;

b.   War r ant y Type I I I  ( coat ed,  mar - r esi st ant )  sheet s agai nst  br eakage and 
agai nst  coat i ng del ami nat i on;

c.   War r ant y Type I V ( coat ed sheet )  agai nst  br eakage and agai nst  yel l owi ng;

d.   War r ant y ext r uded pol ycar bonat e pr of i l e sheet  agai nst  br eakage.

For  a 10- year  per i od f ol l owi ng accept ance of  t he wor k,  war r ant y Type I V 
agai nst  yel l owi ng and l oss of  l i ght  t r ansmi ssi on.

[ 1. 6. 3   Monol i t hi c Ref l ect i ve Gl ass

Manuf act ur er  must  war r ant  t he monol i t hi c r ef l ect i ve gl ass t o be f r ee of  
peel i ng or  det er i or at i ng of  coat i ng f or  a per i od of  10 year s af t er  Dat e of  
Subst ant i al  Compl et i on.   War r ant y must  be s i gned by manuf act ur er .

][ 1. 6. 4   Monol i t hi c Opaci f i ed Spandr el

Manuf act ur er  must  war r ant  t he opaci f i er  f i l m on t he spandr el  t o be f r ee of  
peel i ng f or  a per i od of  f i ve year s af t er  Dat e of  Subst ant i al  Compl et i on.  
War r ant y must  be s i gned by manuf act ur er .

] PART 2   PRODUCTS

2. 1   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,  unl ess speci f i ed ot her wi se.   I n door s and si del i ght s,  pr ovi de 
saf et y gl azi ng mat er i al  conf or mi ng t o 16 CFR 1201.

2. 1. 1   Cl ear  Gl ass

**************************************************************************
NOTE:   Gl ass ar eas and t hi cknesses ar e based on 1. 20 
k i l opascal s 25 pounds per  squar e f oot  ( psf )  desi gn 
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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 
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 
" 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 az i 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 s i 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- f oot - 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.   FIRE/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,  
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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

( 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 k i ng sur f ace i s 
wi t hi n 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 k i 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 heat - absor bi ng 
and l i ght - r educi ng 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,  St y l es,  For ms,  Qual i t i es,  Fi ni shes,  
and I nt ended Uses,  as def i ned bel ow:

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

2.   Cl ass desi gnat i ons ar e:   Cl ass 1- c l ear ;  Cl ass 
2- t i nt ed Heat - Absor bi ng and Li ght - Reduci ng;  Cl ass 
3- t i nt ed,  l i ght - r educi ng.

3.   St y l e desi gnat i ons ar e:   St y l e A -  Hi gher  l i ght  
t r ansmi t t ance;  St y l e B -  Lower  l i ght  t r ansmi t t ance.

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 -  
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Patterned.

5.   Qual i t y desi gnat i ons i ncl udi ng i nt ended uses f or  
ASTM C1036 t r anspar ent  f l at  gl ass ar e:

a)   Qual i t y q1 -  Mi r r or  Sel ect  Qual i t y:   Coat ed f or  
pr emi um mi r r or s.

c)   Qual i t y q3 -  Gl azi ng Sel ect :   For  ar chi t ect ur al  
f enest r at i ons or  ot her  appl i cat i ons wher e di st ant  
obj ect s ar e v i ewed t hr ough t he gl ass by t he obser ver .

d)   Qual i t y q4 -  I nt ended f or  gr eenhouses or  ot her  
appl i cat i ons wher e r est r i c t i ons on aest het i c 
condi t i ons ar e not  r equi r ed.

e)   Qual i t y q5 -  I nt ended f or  gener al  gl azi ng 
appl i cat i ons t hat  have l esser  aest het i c demands t han 
q3 or  q4 qual i t y  gr ade.

f )   Qual i t y q6 -  I nt ended f or  gr eenhouses or  ot her  
appl i cat i ons wher e r est r i c t i ons on aest het i c 
condi t i ons ar e not  r equi r ed.

6.   Qual i t y desi gnat i ons and i nt ended uses f or  
Pat t er ned and Wi r ed Fl at  Gl asses:

a)   Qual i t y q7 -  Decor at i ve:   For  use wher e desi gn 
and aest het i c char act er i st i cs ar e maj or  
considerations.

b)   Qual i t y q8 -  Gl azi ng:   For  gener al  gl azi ng wher e 
f unct i onal  or  aest het i c char act er i st i cs ar e a 
consi der at i on and wher e sur f ace bl emi shes ar e not  a 
maj or  concer n.

c)   Wi r ed Gl ass:   For  skyl i ght s and gener al  gl azi ng 
wher e f i r e r et ar dat i on or  gl ass r et ent i on i n a f r ame 
ar e a consi der at i on.

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

**************************************************************************
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  i nt er i or  gl azi ng ( i . e. ,  pass and obser vat i on wi ndows) ,  6 mm 1/ 4 i nch 
t hi ck gl ass shoul d be used. ]

Type I ,  Cl ass 1 ( c l ear ) ,  Qual i t y [ q4 ( A) ]  [ q5 ( B) ] .   Pr ovi de f or  gl azi ng 
openi ngs not  i ndi cat ed or  speci f i ed ot her wi se.   Use doubl e- st r engt h sheet  
gl ass or  3 mm 1/ 8 i nch f l oat  gl ass f or  openi ngs up t o and i ncl udi ng 1. 39 
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squar e met er s 15 squar e f eet ,  4. 5 mm 3/ 16 i nch f or  gl azi ng openi ngs over  
1. 39 squar e met er s 15 squar e f eet  but  not  over  2. 79 squar e met er s 30 squar e 
f eet ,  and 6 mm 1/ 4 i nch f or  gl azi ng openi ngs over  2. 79 squar e met er s 30 
squar e f eet  but  not  over  4. 18 squar e met er s 45 squar e f eet .

2. 1. 2   Anneal ed Gl ass

**************************************************************************
NOTE:   Anneal ed gl ass i s used f or  gener al  gl azi ng 
wher e c l 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.  

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

Anneal ed gl ass must  be Type I  t r anspar ent  f l at  t ype,  Cl ass 1 -  [ c l ear ]  
[ t i nt ed] ,  Qual i t y q3 -  gl azi ng sel ect ,  [ _____]  per cent  l i ght  t r ansmi t t ance,  
[ _____]  per cent  shadi ng coef f i c i ent ,  conf or mi ng t o ASTM C1036.   Col or  must  
be [ [ gr ay]  [ br onze]  [ _____] ] .

2. 1. 3   Heat - Absor bi ng Gl ass

**************************************************************************
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 
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 
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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:   NOTE f or  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 ,  Cl ass 2 ( heat  absor bi ng and l i ght  r educi ng) ,  Qual i t y [ q3 ( sel ect ) ]  
[ q4 ( A) ] ,  [ _____]  mm i nch t hi ck,  [ bl ue] [ gr een]  i n col or ,  [ _____]  per cent  
l i ght  t r ansmi t t ance,  [ _____]  per cent  shadi ng coef f i c i ent ,  conf or mi ng t o 
ASTM C1036.   Col or  must  be [ [ gr ay]  [ br onze]  [ _____] ]  f or  6 mm 1/ 4 i nch 
t hi ckness.   

2. 1. 4   Wi r ed Gl ass

**************************************************************************
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  FAR 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.

Typi cal l y  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 
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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.

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

Pr ovi de UL l i s t ed gl ass f or  f i r e- r at ed wi ndows r at ed f or  [ 45]  [ 20]  mi nut es 
when t est ed i n accor dance wi t h ASTM E2226.   Wi r ed gl ass must  be Type I I  
f l at  t ype,  Cl ass [ 1 -  t r ansl ucent ]  [ 2 -  t i nt ed,  heat - absor bi ng]  [ 3 -  
t i nt ed,  l i ght - r educi ng] ,  Qual i t y [ q7 -  decor at i ve]  [ q8 -  gl azi ng] ,  For m [ 1 
-  wi r ed and pol i shed bot h s i des]  [ 2 -  pat t er ned and wi r ed] ,  [ _____]  per cent  
l i ght  t r ansmi t t ance,  [ _____]  per cent  shadi ng coef f i c i ent ,  conf or mi ng t o 
ASTM C1036.   Wi r e mesh must  be pol i shed st ai nl ess st eel  Mesh [ 1 -  di amond]  
[ 2 -  squar e]  [ 3 -  par al l el ] .   Wi r ed gl ass f or  f i r e- r at ed wi ndows must  bear  
an i dent i f y i ng UL l abel  or  t he l abel  of  a nat i onal l y r ecogni zed t est i ng 
agency,  and be r at ed f or  [ 20]  [ 45]  mi nut es when t est ed i n accor dance wi t h 
NFPA 257.   Wi r ed gl ass f or  f i r e- r at ed door s must  be t est ed as par t  of  a 
door  assembl y i n accor dance wi t h NFPA 252.

2. 1. 5   Pat t er ned Gl ass

**************************************************************************
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 
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 
met er s 6 squar e f eet .

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

Type I I ,  Cl ass 1 ( t r ansl ucent ) ,  For m 3 ( pat t er ned) ,  Qual i t y q7 
( decor at i ve) ,  Fi ni sh [ f 1 ( pat t er ned one si de) ]  [ f 2 ( pat t er ned t wo s i des) ] ,  
Pat t er n [ p1 ( l i near ) ]  [ p2 ( geomet r i c) ]  [ p3 ( r andom) ]  [ p4 ( speci al ) ] ,  
[ [ _____]  per cent  l i ght  t r ansmi t t ance,  [ _____]  per cent  shadi ng coef f i c i ent . ]  
[ 3]  [ 6]  mm [ 1/ 8]  [ 7/ 32]  i nch t hi ck.   [ Pr ovi de [ _____] . ]
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2. 1. 6   Lami nat ed Gl ass

**************************************************************************
NOTE:   For  Ant i t er r or i sm/ f or ce pr ot ect i on ( ATFP)  
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.

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

[ ASTM C1172,  Ki nd LA f abr i cat ed f r om t wo nomi nal  [ 3] [ _____]  mm  
[ 1/ 8] [ _____]  i nchpi eces of  Type I ,  Cl ass 1,  Qual i t y q3,  f l at  anneal ed 
t r anspar ent  gl ass conf or mi ng t o ASTM C1036.   Fl at  gl ass must  be l ami nat ed 
t oget her  wi t h a mi ni mum of  0. 75 mm 0. 030 i ncht hi ck,  c l ear  pol yvi nyl  but yr al  
i nt er l ayer  wi t h a t ot al  nomi nal  t hi ckness of  6 [ _____]  mm 1/ 4 [ _____]  i nch. ]   
[ Fabr i cat ed f r om t wo pi eces of  Type I ,  Cl ass 1,  Qual i t y q3 gl ass l ami nat ed 
t oget her  wi t h a c l ear  [ _____]  [ 0. 38]  mm [ 0. 015]  i nch t hi ck pol yvi nyl  
but yr al  i nt er l ayer  or  al t er nat i ves such as r esi n l ami nat es,  conf or mi ng t o 
r equi r ement s of  16 CFR 1201 and ASTM C1172.   Col or  must  be [ [ c l ear ]  [ gr ay]  
[ br onze]  [ _____] ]  .   The t ot al  t hi ckness must  be nomi nal l y [ _____]  mm i nch.   
[ Pr ovi de [ _____] . ] ]

2. 1. 7   Bul l et - Resi st i ng Gl ass

**************************************************************************
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 gl ass i s avai l abl e i n t hi cknesses of
 30. 2,  38. 1,  44. 5 and 50. 8 mm 1 3/ 16,  1 1/ 2,  1 3/ 4 
and 2 i nches t o meet  t hose power  r at i ngs.

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

Fabr i cat ed f r om Type I ,  Cl ass 1,  Qual i t y q3 gl ass wi t h pol yvi nyl  but yr al  
pl ast i c i nt er l ayer s bet ween t he l ayer s of  gl ass and l i s t ed by UL MEAPD as 
bul l et  r esi st i ng,  wi t h a power  r at i ng of  [ Medi um- - Smal l  Ar ms]  [ Hi gh- - Smal l  
Ar ms]  [ Super - - Smal l  Ar ms]  [ Hi gh- - Ri f l e]  i n accor dance wi t h UL 752.   Pr ovi de 
[ _____]  [ wher e i ndi cat ed] .

[ 2. 1. 8   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 
Sect i on 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 
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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. 1. 8. 1   Gl ass Mi r r or s

Gl ass f or  mi r r or s must  be Type I  t r anspar ent  f l at  t ype,  Cl ass 1- c l ear ,  
Gl azi ng Qual i t y q1 6 mm 1/ 4 i nch t hi ck conf or mi ng t o ASTM C1036.   Gl ass 
must  be coat ed on one sur f ace wi t h s i l ver  coat i ng,  copper  pr ot ect i ve 
coat i ng,  and mi r r or  backi ng pai nt .   Si l ver  coat i ng must  be hi ghl y adhesi ve 
pur e s i l ver  coat i ng of  a t hi ckness whi ch must  pr ovi de r ef l ect i v i t y of  83 
per cent  or  mor e of  i nci dent  l i ght  when vi ewed t hr ough 6 mm 1/ 4 i nch t hi ck 
gl ass,  and must  be f r ee of  pi nhol es or  ot her  def ect s.   Copper  pr ot ect i ve 
coat i ng must  be pur e br i ght  r ef l ect i ve copper ,  homogeneous wi t hout  s l udge,  
pi nhol es or  ot her  def ect s,  and must  be of  pr oper  t hi ckness t o pr event  
" adhesi on pul l "  by mi r r or  backi ng pai nt .   Mi r r or  backi ng pai nt  must  consi st  
of  t wo coat s of  speci al  scr at ch and abr asi on- r esi st ant  pai nt  ,  and must  be 
baked i n uni f or m t hi ckness t o pr ovi de a pr ot ect i on f or  s i l ver  and copper  
coat i ngs whi ch wi l l  per mi t  nor mal  cut t i ng and edge f abr i cat i on.

] 2. 1. 9   One- Way Vi s i on Gl ass ( Tr anspar ent  Mi r r or s)

Type I ,  Cl ass 1,  Qual i t y q1,  6 mm 1/ 4 i nch t hi ck,  coat ed on one f ace wi t h a 
har d,  adher ent  f i l m of  chr omi um or  ot her  appr oved coat i ng of  equal  
dur abi l i t y .   Gl ass must  t r ansmi t  not  l ess t han 5 per cent  or  mor e t han 11 
per cent  of  t ot al  i nci dent  v i s i bl e l i ght  and must  r ef l ect  f r om t he f r ont  
sur f ace of  t he coat i ng not  l ess t han 45 per cent  of  t he t ot al  i nci dent  
v i s i bl e l i ght .   [ Pr ovi de [ _____] . ]

2. 1. 10   Temper ed Gl ass

**************************************************************************
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 
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,  Ki nd FT ( f ul l y  t emper ed) ,  Condi t i on A ( uncoat ed) ,  Type I ,  Cl ass 
[ 1 ( t r anspar ent ) ]  [ 2 ( t i nt ed heat  absor bi ng) ] ,  Qual i t y q3,  [ _____]  mm i nch 
t hi ck,  [ _____]  per cent  l i ght  t r ansmi t t ance,  [ _____]  per cent  shadi ng 
coef f i c i ent  conf or mi ng t o ASTM C1048 and GANA St andar ds Manual .   Col or  must  
be [ [ c l ear ]  [ br onze]  [ gr ay]  [ _____] ] .   [ Pr ovi de [ _____] ]  [ and wher ever  
saf et y gl azi ng mat er i al  i s  i ndi cat ed or  speci f i ed] .

2. 1. 11   Heat - St r engt hened Gl ass

ASTM C1048,  Ki nd HS ( heat  st r engt hened) ,  Condi t i on A ( uncoat ed) ,  Type I ,  
Cl ass [ 1 ( c l ear ) ]  [ 2 ( t i nt ed heat  absor bi ng) ] ,  Qual i t y q3,  [ _____]  mm i nch 
t hi ck.   [ Pr ovi de [ _____] . ]

2. 1. 12   Spandr el  Gl ass

2. 1. 12. 1   Cer ami c- Opaci f i ed Spandr el  Gl ass

Cer ami c- opaci f i ed spandr el  gl ass must  be Ki nd HS heat - st r engt hened 
t r anspar ent  f l at  t ype,  Condi t i on B,  coat ed wi t h a col or ed cer ami c mat er i al  
on No.  2 sur f ace,  Qual i t y q3 -  gl azi ng sel ect ,  [ _____]  mm [ _____]  i nch
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t hi ck,  conf or mi ng t o ASTM C1048.   Gl ass per f or mance must  be K- Val ue/ Wi nt er  
Ni ght t i me [ _____] ,  R- Val ue/ Wi nt er  Ni ght t i me [ _____] ,  shadi ng coef f i c i ent  
[ _____] .   Col or  must  be [ _____] .

2. 1. 12. 2   Fi l m- Opaci f i ed Spandr el  Gl ass

Fi l m- opaci f i ed spandr el  gl ass must  be Ki nd HS heat - st r engt hened t r anspar ent  
f l at  t ype,  Qual i t y q3 -  gl azi ng sel ect ,  Condi t i on C gl ass wi t h a pol yest er  
or  pol yet hyl ene f i l m 0. 025 mm t o 0. 127 mm 2 mi l s t o 5 mi l s t hi ck at t ached 
t o No.  2 sur f ace of  a sput t er ed sol ar - r ef l ect i ve f i l m,  conf or mi ng t o 
ASTM C1048.   Fi l m opaci f i cat i on must  be compat i bl e t o and speci f i cal l y  
devel oped f or  appl i cat i on t o sol ar  r ef l ect i ve f i l ms.   Gl ass per f or mance 
must  be K- Val ue/ Wi nt er  Ni ght t i me [ _____] ,  R- Val ue/ Wi nt er  Ni ght t i me [ _____] ,  
shadi ng coef f i c i ent  [ _____] .   Col or  must  be [ _____] .

2. 1. 12. 3   Spandr el  Gl ass Wi t h Adher ed Backi ng

**************************************************************************
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,  Ki nd HS or  FT,  Condi t i on B ( cer ami c coat ed) ,  Type I ,  Qual i t y 
q5,  [ _____]  mm i nch t hi ck and must  pass t he f al l out  r esi st ance t est  
speci f i ed i n ASTM C1048.   [ Pr ovi de [ _____] . ]

2. 1. 13   Fi r e/ Saf et y Rat ed Gl ass

Fi r e/ saf et y r at ed gl ass must  be l ami nat ed Type I  t r anspar ent  f l at  t ype,  
Cl ass 1- c l ear .   Gl ass must  have a [ 20]  [ 45]  [ 60]  [ _____]  mi nut e r at i ng when 
t est ed i n accor dance wi t h ASTM E119.   Gl ass must  be per manent l y l abel ed 
wi t h appr opr i at e mar ki ngs.

2. 1. 14   Ti nt ed ( Li ght - Reduci ng)  Gl ass

**************************************************************************
NOTE:   Ref er ence t o Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES i s i nt ended f or  use on Ar my pr oj ect s onl y.

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

Ti nt ed ( l i ght - r educi ng)  gl ass must  be Type I  t r anspar ent  f l at  t ype,  Cl ass 
3- t i nt ed,  Qual i t y q3 -  gl azi ng sel ect ,  [ _____]  per cent  l i ght  t r ansmi t t ance,  
[ _____]  per cent  shadi ng coef f i c i ent ,  conf or mi ng t o ASTM C1036.   [ Col or  must  
be [ [ gr ay]  [ br onze]  [ _____] ]  [ as shown i n Sect i on 09 06 00 SCHEDULES FOR 
FINISHES].]

2. 2   I NSULATI NG GLASS UNI TS

**************************************************************************
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 .

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

**************************************************************************
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NOTE:   Wi ndow pr oper t i es ar e cr i t i cal  t o ener gy 
per f or mance and comf or t .   

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.

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.   

Speci f y l ow U val ue ( r at e of  heat  t r ansf er )  t o 
r educe wi nt er  heat  l oss and summer  heat  gai n.   
Wi ndows on t he west  and east  s i des exper i ence 
maxi mum sol ar  gai n i n summer  and shoul d have a l ow 
SHGC ( how much heat  t he bui l di ng gai ns f r om t he 
sun) .   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 
v i 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 .

I nst al l i ng ener gy ef f i c i ent  wi ndows cont r i but es t o 
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 and meet i ng 
mi ni mum bui l di ng envel ope i nsul at i on r equi r ement s of  
UFC 3- 101- 01,  Ar chi t ect ur e.

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

**************************************************************************
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 .

**************************************************************************
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Two panes of  gl ass separ at ed by [ a dehydr at ed [  13 mm 1/ 2 i nch ai r space,  
f i l l ed wi t h ar gon] [  10 mm 3/ 8 i nch ai r space,  f i l l ed wi t h kr ypt on]  gas, ] [  
[ 16] [ 32] [ _____]  mm [ 0. 63] [ 1. 26] [ _____]  i nches of  aer ogel ]  and her met i cal l y  
seal ed. [   Non- r esi dent i al  gl azed syst ems ( i ncl udi ng f r ames and gl ass)  must  
be cer t i f i ed by t he Nat i onal  Fenest r at i on Rat i ng Counci l  wi t h a 
whol e- wi ndow Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)  maxi mum of  [ _____]  
det er mi ned accor di ng t o NFRC 200 pr ocedur es and a U- f act or  maxi mum of  
[ _____]  [ W/ m2- K]  [ Bt u/ hr - f t 2- F]  i n accor dance wi t h NFRC 100. ]   Gl azi ng must  
meet  or  exceed a l umi nous ef f i cacy of  1. 0.   Gl azed panel s must  be r at ed f or  
not  l ess t han [ 26]  [ 30]  [ 35]  [ _____]  Sound Tr ansmi ssi on Cl ass ( STC)  when 
t est ed f or  l abor at or y sound t r ansmi ssi on l oss accor di ng t o ASTM E90 and 
det er mi ned by ASTM E413.   Di mensi onal  t ol er ances must  be as speci f i ed i n 
I GMA TB- 1200.  Spacer  must  be bl ack,  r ol l - f or med,  [ t hi n- gauge,  C- sect i on 
st eel ]  [ s t eel - r ei nf or ced but y l  r ubber ]  [ t her mal l y br oken al umi num]  
[ pol yur et hane and si l i con f oams] ,  wi t h bent  or  t i ght l y wel ded or  keyed and 
seal ed j oi nt s t o compl et el y seal  t he spacer  per i pher y and el i mi nat e 
moi st ur e and hydr ocar bon vapor  t r ansmi ssi on i nt o ai r space t hr ough t he 
cor ner s.   Pr i mar y seal  must  be compr essed pol y i sobut yl ene and t he secondar y 
seal  must  be a speci al l y  f or mul at ed s i l i cone.

Two panes of  gl ass separ at ed by a dehydr at ed ai r space and her met i cal l y  
seal ed.   Di mensi onal  t ol er ances must  be as speci f i ed i n I GMA TB- 1200. 
Spacer  must  be r ol l - f or med,  wi t h bent  or  t i ght l y wel ded or  keyed and seal ed 
j oi nt s t o compl et el y seal  t he spacer  per i pher y and el i mi nat e moi st ur e and 
hydr ocar bon vapor  t r ansmi ssi on i nt o ai r space t hr ough t he cor ner s.   Pr i mar y 
seal  must  be compr essed pol y i sobut yl ene and t he secondar y seal  must  be a 
speci al l y  f or mul at ed s i l i cone.

2. 2. 1   Buildings

**************************************************************************
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 
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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 
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 s f 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 v i 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 2 
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 
Sect i ons:  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 panes of  gl ass separ at ed by a dehydr at ed ai r space[ ,  f i l l ed wi t h ar gon 
gas] [ ,  f i l l ed wi t h kr ypt on gas, ] [ ,  f i l l ed wi t h aer ogel ]  and her met i cal l y  
sealed.

[ I nsul at ed gl ass uni t s must  have a Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)  
maxi mum of  [ _____] and a U- f act or  maxi mum of  [ _____]  W per  squar e m by K  
Bt u per  squar e f oot  by hr  by degr ee F. ]

[ Gl azi ng must  meet  or  exceed a l umi nous ef f i cacy of  1. 0. ]  [ See 
sect i on[ s] [ _____]  f or  ener gy per f or mance r equi r ement s f or  gl azed syst ems 
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( gl azi ng and f r ames) . ]   [ Gl azed panel s must  be r at ed f or  not  l ess t han [ 26]  
[ 30]  [ 35]  [ _____]  Sound Tr ansmi ssi on Cl ass ( STC)  when t est ed f or  l abor at or y 
sound t r ansmi ssi on l oss accor di ng t o ASTM E90 and det er mi ned by
ASTM E413.]

Di mensi onal  t ol er ances must  be as speci f i ed i n I GMA TB- 1200.  Spacer  must  be 
bl ack,  r ol l - f or med,  [ t hi n- gauge,   C- sect i on st eel ]  [ s t eel - r ei nf or ced but y l  
r ubber ]  [ t her mal l y br oken al umi num]  [ pol yur et hane and si l i con f oams] ,  wi t h 
bent  or  t i ght l y wel ded or  keyed and seal ed j oi nt s t o compl et el y seal  t he 
spacer  per i pher y and el i mi nat e moi st ur e and hydr ocar bon vapor  t r ansmi ssi on 
i nt o ai r space t hr ough t he cor ner s.   Pr i mar y seal  must  be compr essed 
pol y i sobut yl ene and t he secondar y seal  must  be a speci al l y  f or mul at ed 
silicone.

The i nner  l i ght  must  be [ ASTM C1172,  c l ear  anneal ed f l at  gl ass Type I ,  
Cl ass I ,  Qual i t y  q3]  [ ASTM C1036,  Type I ,  Cl ass 1,  Qual i t y q4,  [ _____]  mm 
i nch t hi ck]  [ ASTM C1048,  Gr ade B ( f ul l y  t emper ed) ,  St y l e I  ( uncoat ed) ,  Type 
I ,  Cl ass 1 ( t r anspar ent ) ,  Qual i t y  q4,  [ _____]  mm i nch t hi ck] .   The out er  
l i ght  must  be [ ASTM C1036,  Type I ,  Cl ass [ 1 ( t r anspar ent ) ]  [ 2 ( t i nt ed heat  
absor bi ng) ] ,  [ 2 ( sol ar - r ef l ect i ve) ] ,  Qual i t y q4,  [ _____]  mm i nch t hi ck]  [
ASTM C1048,  Gr ade B ( f ul l y  t emper ed) ,  St y l e I  ( uncoat ed) ,  Type I ,  Cl ass [ 1 
( c l ear ) ]  [ 2 ( t i nt ed heat  absor bi ng) ] [ sol ar - r ef l ect i ve] ,  Qual i t y q4,  [ _____]  
mm i nch t hi ck] .

2. 2. 2   Cont r ol  Tower s

**************************************************************************
NOTE:   For  Ai r  For ce i nst al l at i ons,  do not  modi f y 
t hese r equi r ement s wi t hout  appr oval  of  Headquar t er s,  
U. S.  Ai r  For ce.   Wher e desi gn wi nd speed i s mor e t han
 225 ki l omet er s 140 mi l es per  hour ,  del et e t he f i r st  
and use t he second br acket ed sent ence.   Coor di nat e 
t er m of  war r ant y wi t h par agr aph WARRANTY.

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

**************************************************************************
NOTE:   Requi r ement s f or  cont r ol  t ower  cab wi ndows 
wi l l  be i ncl uded i n t he pr oj ect  speci f i cat i on f or  
Ai r  For ce const r uct i on.   The use of  t hese 
r equi r ement s by ot her  agenci es shoul d be gover ned by 
agency cr i t er i a.  Requi r ement s f or  cont r ol  t ower  cab 
wi ndows ar e f or  t he s i zes and det ai l s  on t he cur r ent  
st andar d Ai r  For ce cont r ol  t ower  dr awi ngs.   Any 
modi f i cat i on f r om Ai r  For ce i nst al l at i ons wi l l  be 
made onl y wi t h t he appr oval  of  Headquar t er s,  U. S.  
Ai r  For ce.   Edi t  t hi s par agr aph t o i ncl ude onl y t he 
heat - absor bi ng i nsul at i ng gl ass or  t he c l ear  
i nsul at i ng gl ass.

Wi nd l oad r equi r ement s must  be det er mi ned by t he 
desi gner  and t he bl anks f i l l ed i n f or  each pr oj ect .

I f  spar e uni t s ar e r equi r ed f or  a par t i cul ar  pr oj ect  
an " Ext r a Mat er i al s"  par agr aph must  be devel oped f or  
PART 1 whi ch i dent i f i es t he i t ems,  st at es 
quant i t i es,  and i ndi cat es t o whom,  when and wher e t o 
be del i ver ed.

For  over seas wor k t he f ol l owi ng subpar agr aph wi l l  
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al so be added:

1.   When uni t s ot her  t han Uni t ed St at es manuf act ur er  
ar e pr oposed f or  use,  t he manuf act ur er  must  pr ove 
successf ul  use of  t he i nsul at i ng wi ndow uni t s i n 
ai r cr af t  cont r ol  t ower  cabs.

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

Cont r ol  t ower  gl ass uni t s must  be of  s i zes r equi r ed t o pr oper l y f i t  
al umi num f r ames.   Tol er ances and cl ear ances f or  uni t s must  be desi gned t o 
pr event  t he t r ansf er  of  st r ess i n al umi num f r ames t o t he gl ass.   Resi l i ent  
set t i ng bl ocks,  spacer  st r i ps,  c l i ps,  bol t s,  washer s,  angl es,  gl azi ng 
seal ant s,  and r esi l i ent  channel s or  cement ed- on- mat er i al s must  be of  t he 
t ype r ecommended i n t he gl ass manuf act ur er ' s appr oved wr i t t en i nst r uct i ons.  
Edges and cor ner s of  uni t s must  not  be gr ound,  ni pped,  cut ,  or  f i t t ed af t er  
l eavi ng t he f act or y.

**************************************************************************
NOTE:   The i nsul at ed gl ass syst em shoul d be used f or  
c l ar i t y  and i nsul at i on,  unl ess st r uct ur al  l oadi ngs 
di ct at e l ami nat ed gl ass be used.   Navy/ Mar i ne Cor ps 
Ai r  Tr af f i c  Cont r ol  Tower s must  nor mal l y use 
l ami nat ed gl ass i n hur r i cane pr one or  hi gh wi nd 
ar eas and f or  l ar ge panes of  gl ass wher e i t  woul d be 
di f f i cul t  t o mai nt ai n t he 13 mm 1/ 2 i nch separ at i on 
evenl y i n an i nsul at ed gl ass syst em.   Ref er  t o UFC 
4- 133- 01N,  " Navy Ai r  Tr af f i c  Cont r ol  Faci l i t i es"  f or  
guidance.

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

2. 2. 2. 1   Cont r ol  Tower  I nsul at i ng Gl ass

I nsul at i ng gl ass uni t s f or  ai r  t r af f i c  cont r ol  t ower s must  meet  t he wi nd 
l oad desi gn r equi r ement  of  [ _____]  kPa [ _____]  psi ,  as det er mi ned i n 
accor dance wi t h ASCE 7.   I nsul at i ng gl ass must  be Cl ass A pr eassembl ed 
uni t s of  dual - seal  const r uct i on consi st i ng of  t wo l i t es of  gl ass separ at ed 
by a dar k br onze al umi num,  st eel ,  or  st ai nl ess st eel ,  spacer  wi t h desi ccant  
and dehydr at ed space.   Spacer  must  be r ol l - f or med,  wi t h bent  or  t i ght l y 
wel ded or  keyed and seal ed j oi nt s,  t o compl et el y seal  t he spacer  per i pher y 
t o el i mi nat e moi st ur e and hydr ocar bon vapor  t r ansmi ssi on i nt o ai r space 
t hr ough cor ner s.   Pr i mar y seal  must  be compr essed pol y i sobut yl ene.   
Secondar y seal  must  be s i l i cone.   I nsul at i ng gl ass uni t s must  be f abr i cat ed 
f or  use at  an el evat i on of  [ _____]  met er s [ _____]  f eet  above mean sea l evel  
and [ _____]  met er s [ _____]  f eet  above gr ade.   Wi t hi n bot t om 1/ 3 of  one of  
t he ver t i cal  edges of  each uni t ,  t he manuf act ur er  must  i nst al l  an open 305 
mm 12 i nch l ong capi l l ar y/ br eat her  t ube f or  pr essur e equal i zat i on.   The 
i nsul at i ng gl ass uni t s must  be f r ee of  par al l ax or  opt i cal  di st or t i ons.   
The manuf act ur er ' s i dent i f y i ng l abel  must  be per manent l y af f i xed t o bot h 
ext er i or  sur f aces of  t he gl ass uni t s.   The i nsul at i ng gl ass uni t s must  be a 
t ot al  t hi ckness of  26 mm 1 i nch consi st i ng of  t wo 6 mm 1/ 4 i nch t hi ck 
panel s and ai r  space,  or  a t ot al  t hi ckness of  32 mm 1- 1/ 4 i nch consi st i ng 
of  t wo 10 mm 3/ 8 i nch t hi ck panel s and ai r  space,  or  a t ot al  t hi ckness of  
38 mm 1- 1/ 2 i nch consi st i ng of  t wo 13 mm 1/ 2 i nch t hi ck panel s and an ai r  
space,  as r equi r ed t o meet  t he wi nd l oads i ndi cat ed.   Gl ass t ype must  be as 
follows.

2. 2. 2. 2   Cont r ol  Tower  Heat - Absor bi ng I nsul at i ng Gl ass

**************************************************************************
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NOTE:   Coor di nat e wi t h par agr aph Heat  Absor bi ng 
Glass.

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

Heat - absor bi ng i nsul at i ng gl ass must  consi st  of  t wo gl ass panel s separ at ed 
by an ai r  space and must  conf or m t o ASTM C1036,  Type I ,  t r anspar ent  f l at  
gl ass,  St y l e A,  Qual i t y q3 -  gl azi ng sel ect .   I nt er i or  gl ass must  be Cl ass 
1- c l ear  and ext er i or  gl ass must  be Cl ass 2- t i nt ed gr een.   Gl ass per f or mance 
must  be mi ni mum Vi s i bl e Tr ansmi t t ance of  [ 70. 8]  [ _____]  per cent  f or  each 
panel  and K- Val ue of  3. 07 R- Val ue of  1. 85 f or  t he uni t .

2. 2. 2. 3   Cont r ol  Tower  Cl ear  I nsul at i ng Gl ass

Cl ear  i nsul at i ng gl ass must  consi st  of  t wo f l oat  gl ass panel s separ at ed by 
an ai r  space and must  conf or m t o ASTM C1036,  Type I  t r anspar ent  f l at  gl ass,  
Qual i t y q3- gl azi ng sel ect .   I nt er i or  gl ass and ext er i or  gl ass must  be Cl ass 
1- c l ear .   Gl ass per f or mance must  be mi ni mum Vi s i bl e Tr ansmi t t ance of  [ 87. 3]  
[ _____]  per cent  f or  each panel  and K- Val ue of  3. 07 R- Val ue of  1. 85 f or  each 
unit.

2. 2. 2. 4   Cont r ol  Tower  Lami nat ed Gl ass

Lami nat ed gl ass uni t s f or  ai r  t r af f i c  cont r ol  t ower s must  meet  t he wi nd 
l oad desi gn r equi r ement  of  [ _____]  kPa [ _____]  psi ,  as det er mi ned i n 
accor dance wi t h ASCE 7.   ASTM C1172,  Ki nd LA f abr i cat ed f r om t wo nomi nal  
12. 5 mm 1/ 2 i nchpi eces of  Type I ,  Cl ass 1,  Qual i t y  q3,  f l at  anneal ed 
t r anspar ent  gl ass conf or mi ng t o ASTM C1036.   Fl at  gl ass must  be l ami nat ed 
t oget her  wi t h a mi ni mum of  0. 75 mm 0. 030 i nch t hi ck,  c l ear  pol yvi nyl  
but yr al  i nt er l ayer  or  al t er nat i ves such as r esi n l ami nat es,  conf or mi ng t o 
r equi r ement s of  16 CFR 1201 and ASTM C1172.   The t ot al  t hi ckness must  be 
nomi nal l y 25 mm 1 i nch.   Col or  must  be [ [ c l ear ]  [ gr ay]  [ br onze]  [ _____] ] .    
[ Pr ovi de [ _____] . ]

2. 2. 3   Low Emi ssi v i t y I nsul at i ng Gl ass

**************************************************************************
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.

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

I nt er i or  and ext er i or  gl ass panes f or  Low- E i nsul at i ng uni t s must  be Type I  
anneal ed f l at  gl ass,  Cl ass [ 1- c l ear ]  [ 2- t i nt ed]  wi t h ant i - r ef l ect i ve 
l ow- emi ssi v i t y coat i ng on [ No.  2 sur f ace ( i nsi de sur f ace of  ext er i or  
pane) ] [ No.  3 sur f ace ( i nsi de sur f ace of  i nt er i or  pane) ] ,  Qual i t y q3 -  
gl azi ng sel ect ,  conf or mi ng t o ASTM C1036.   Gl ass per f or mance must  be U 
val ue maxi mum of  [ _____]  [ W/ m2- K]  [ Bt u/ hr - f t 2- F] ,  Sol ar  Heat  Gai n 
Coef f i c i ent  ( SHGC)  maxi mum of  [ _____] .   Col or  must  be [ [ gr een]  [ gr ay]  
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[ br onze]  [ bl ue]  [ _____] ]  [ as shown i n Sect i on 09 06 00 SCHEDULES FOR 
FINISHES].

2. 3   PLASTI C GLAZI NG

**************************************************************************
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  
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 2 
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 .

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

Pl ast i c gl azi ng must  have a U- f act or  maxi mum of  [ _____]  W per  squar e m by K 
Bt u per  squar e f oot  by hr  by degr ee F.   [ Pl ast i c gl azi ng must  i ncl ude a 
[ 16] [ 32] [ _____]  mm [ 0. 63] [ 1. 26] [ _____]  i nch l ayer  of  aer ogel  bet ween 
panels.]
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2. 3. 1   Acr yl i c  Sheet

ASTM D4802,  [ Type I ,  r egul ar ]  [ Type I I ,  heat  r esi st ant , ]  [ c l ear  and smoot h 
on bot h s i des]  [ t r ansl ucent ,  t ext ur ed on bot h s i des, ]  [ gr ay t i nt , ]  [ br onze 
t i nt , ]  ul t r avi ol et  st abi l i zed,  [ scr at ch r esi st ant , ]  [ _____]  [ 6]  [ _____]  mm 
[ 0. 236]  [ _____]  i n.  t hi ck.

2. 3. 2   Pol ycar bonat e Sheet

ANSI  Z97. 1,  [ Cl ear  and smoot h bot h s i des]  [ Tr ansl ucent ,  t ext ur ed bot h 
s i des]  [ Gr ay t i nt ]  [ Br onze t i nt ]  [ mar - r esi st ant ]  [ hi gh abr asi on r esi st ant ] ,  
ul t r avi ol et  st abi l i zed,  [ _____]  mm i nch t hi ck and l i s t ed i n UL MEAPD as 
bur gl ar  r esi st i ng.   

2. 3. 3   Ext r uded Pol ycar bonat e Pr of i l ed Sheet

Pr ovi de [ doubl e]  [ t r i pl e]  wal l ed,  sur f ace t r eat ed f or  i mpr oved UV 
r esi st ance,  of f er i ng t her mal  ef f i c i ency and i mpact  st r engt h.

2. 3. 4   Bul l et - Resi st ant  Pl ast i c 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  acr yl i c  sheet  or  mar - r esi st ant  pol ycar bonat e sheet  l ami nat ed wi t h a 
speci al  i nt er l ayer ,  and l i s t ed i n UL 752 as bul l et  r esi st i ng,  Cl ass [ I ]  
[ I I ]  [ I I I ] ,  [ c l ear ]  [ _____]  i n col or .   [ Pr ovi de [ _____] . ]

2. 4   SETTI NG AND SEALI NG MATERI ALS

Pr ovi de as speci f i ed i n t he GANA Gl azi ng Manual , I GMA TM- 3000, I GMA TB- 3001, 
and manuf act ur er ' s r ecommendat i ons,  unl ess speci f i ed ot her wi se her ei n.   Do 
not  use met al  sash put t y,  nonski nni ng compounds,  nonr esi l i ent  pr ef or med 
seal er s,  or  i mpr egnat ed pr ef or med gasket s.   Mat er i al s exposed t o v i ew and 
unpai nt ed must  be gr ay or  neut r al  col or .

2. 4. 1   Put t y and Gl azi ng Compound

Pr ovi de gl azi ng compound as r ecommended by manuf act ur er  f or  f ace- gl azi ng 
met al  sash.   Put t y must  be l i nseed oi l  t ype.   Do not  use put t y and gl azi ng 
compounds wi t h i nsul at i ng gl ass or  l ami nat ed gl ass.

2. 4. 2   Gl azi ng Compound

Use f or  f ace gl azi ng met al  sash.   Do not  use wi t h i nsul at i ng gl ass uni t s or  
l ami nat ed gl ass.

SECTI ON 08 81 00  Page 27



2. 4. 3   Sealants

Pr ovi de el ast omer i c [ and st r uct ur al ]  seal ant s.

2. 4. 3. 1   El ast omer i c Seal ant

ASTM C920,  Type S,  Gr ade NS,  Cl ass 12. 5,  Use G.   Use f or  channel  or  st op 
gl azi ng [ wood]  [ and]  [ met al ]  sash.   Seal ant  must  be chemi cal l y compat i bl e 
wi t h set t i ng bl ocks,  edge bl ocks,  and seal i ng t apes[ ,  wi t h seal ant s used i n 
manuf act ur e of  i nsul at i ng gl ass uni t s]  [ ,  and wi t h pl ast i c sheet ] .   Col or  
of  seal ant  must  be whi t e.

2. 4. 3. 2   St r uct ur al  Seal ant

ASTM C1184,  Type S.

2. 4. 4   Joi nt  Backer

Joi nt  backer  must  have a di amet er  s i ze at  l east  25 per cent  l ar ger  t han 
j oi nt  wi dt h;  t ype and mat er i al  as r ecommended i n wr i t i ng by gl ass and 
seal ant  manuf act ur er .

2. 4. 5   Pr ef or med Channel s

Neopr ene,  v i nyl ,  or  r ubber ,  as r ecommended by t he gl ass manuf act ur er  f or  
t he par t i cul ar  condi t i on.   [ Channel s f or  bul l et - r esi st ant  gl ass must  be 
synt het i c r ubber ,  ASTM C864,  not  l ess t han 6 mm 1/ 4 i nch t hi ck and 
suf f i c i ent l y r esi l i ent  t o accommodat e expansi on and cont r act i on whi l e 
mai nt ai ni ng a vapor t i ght  seal  bet ween gl ass and f r ame. ]  [ Channel s must  be 
chemi cal l y compat i bl e wi t h pl ast i c sheet . ]

2. 4. 6   Pr ef or med Vi nyl  Ext r usi ons

Pr ef or med,  semi sol i d,  PVC- based mat er i al  of  pr oper  s i ze and compr essi bi l i t y  
f or  t he par t i cul ar  condi t i on,  compl yi ng wi t h ASTM D2287.   Use onl y wher e 
gl azi ng r abbet  i s  desi gned f or  t ape and t ape i s r ecommended by t he gl ass or  
seal ant  manuf act ur er .   Pr ovi de spacer  shi ms f or  use wi t h compr essi bl e 
t apes.   Tapes must  be chemi cal l y compat i bl e wi t h t he pr oduct  bei ng set .

2. 4. 7   Set t i ng Bl ocks and Edge Bl ocks

Cl osed- cel l  neopr ene set t i ng bl ocks must  be dense ext r uded t ype conf or mi ng 
to ASTM C509 and ASTM D395,  Met hod B,  Shor e A dur omet er  bet ween 70 and 90.   
Edge bl ocki ng must  be Shor e A dur omet er  of  50 ( pl us or  mi nus 5) .   Pr ovi de 
s i l i cone set t i ng bl ocks when bl ocks ar e i n cont act  wi t h s i l i cone seal ant .   
Pr of i l es,  l engt hs and l ocat i ons must  be as r equi r ed and r ecommended i n 
wr i t i ng by gl ass manuf act ur er .   Bl ock col or  must  be bl ack.

2. 4. 8   Gl azi ng Gasket s

Gl azi ng gasket s must  be ext r uded wi t h cont i nuous i nt egr al  l ocki ng 
pr oj ect i on desi gned t o engage i nt o met al  gl ass hol di ng member s t o pr ovi de a 
wat er t i ght  seal  dur i ng dynami c l oadi ng,  bui l di ng movement s and t her mal  
movement s.   Gl azi ng gasket s f or  a s i ngl e gl azed openi ng must  be cont i nuous 
one- pi ece uni t s wi t h f act or y- f abr i cat ed i nj ect i on- mol ded cor ner s f r ee of  
f l ashi ng and bur r s.   Gl azi ng gasket s must  be i n l engt hs or  uni t s 
r ecommended by manuf act ur er  t o ensur e agai nst  pul l - back at  cor ner s.   
Pr ovi de gl azi ng gasket  pr of i l es as r ecommended by t he manuf act ur er  f or  t he 
i nt ended appl i cat i on.
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2. 4. 8. 1   Fi xed Gl azi ng Gasket s

Fi xed gl azi ng gasket s must  be c l osed- cel l  ( sponge)  smoot h ext r uded 
compr essi on gasket s of  cur ed el ast omer i c v i r gi n neopr ene compounds 
conf or mi ng t o ASTM C509,  Type 2,  Opt i on 1.

2. 4. 8. 2   Wedge Gl azi ng Gasket s

Wedge gl azi ng gasket s must  be hi gh- qual i t y  ext r usi ons of  cur ed el ast omer i c 
v i r gi n neopr ene compounds,  ozone r esi st ant ,  conf or mi ng t o ASTM C864,  Opt i on 
1,  Shor e A dur omet er  bet ween 65 and 75.

2. 4. 8. 3   Al umi num Fr ami ng Gl azi ng Gasket s

Gl azi ng gasket s f or  al umi num f r ami ng must  be per manent ,  el ast i c,  
non- shr i nki ng,  non- mi gr at i ng,  wat er t i ght  and weat her t i ght .

2. 4. 9   Accessories

Pr ovi de as r equi r ed f or  a compl et e i nst al l at i on,  i ncl udi ng gl azi ng poi nt s,  
c l i ps,  shi ms,  angl es,  beads,  and spacer  st r i ps.   Pr ovi de noncor r odi ng met al  
accessor i es.   Pr ovi de pr i mer - seal er s and cl eaner s as r ecommended by t he 
gl ass and seal ant  manuf act ur er s.

[ 2. 5   MI RROR ACCESSORI ES

**************************************************************************
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. 5. 1   Mastic

Mast i c f or  set t i ng mi r r or s must  be a [ pol ymer ]  [ _____]  t ype mi r r or  mast i c 
r esi st ant  t o wat er ,  shock,  cr acki ng,  v i br at i on and t her mal  expansi on.   
Pr ovi de mast i c compat i bl e wi t h mi r r or  backi ng pai nt ,  and as appr oved by 
mi r r or  manuf act ur er .

2. 5. 2   Mi r r or  Fr ames

Pr ovi de mi r r or s wi t h mi r r or  f r ames ( J- mol d channel s)  f abr i cat ed of  
one- pi ece r ol l - f or med Type 304 st ai nl ess st eel  wi t h No.  4 br ushed sat i n 
f i ni sh and conceal ed f ast ener s whi ch wi l l  keep mi r r or s snug t o wal l .   
Fr ames must  be 32 by 6 by 6 mm 1- 1/ 4 by 1/ 4 by 1/ 4 i nch cont i nuous at  t op 
and bot t om of  mi r r or s.   Conceal ed f ast ener s of  t ype t o sui t  wal l  
const r uct i on mat er i al  must  be pr ovi ded wi t h mi r r or  f r ames.

2. 5. 3   Mi r r or  Cl i ps

Pr ovi de c l i ps wi t h conceal ed f ast ener s of  t ype t o sui t  wal l  const r uct i on 
material.

] PART 3   EXECUTI ON

Any mat er i al s t hat  show vi sual  ev i dence of  bi ol ogi cal  gr owt h due t o t he 
pr esence of  moi st ur e must  not  be i nst al l ed on t he bui l di ng pr oj ect .
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3. 1   PREPARATION

Pr epar at i on,  unl ess ot her wi se speci f i ed or  appr oved,  must  conf or m t o 
appl i cabl e r ecommendat i ons i n t he GANA Gl azi ng Manual , GANA Seal ant  Manual , 
I GMA TB- 3001, I GMA TM- 3000,  and manuf act ur er ' s r ecommendat i ons.   Det er mi ne 
t he s i zes t o pr ovi de t he r equi r ed edge cl ear ances by measur i ng t he act ual  
openi ng t o r ecei ve t he gl ass.   Gr i nd smoot h i n t he shop gl ass edges t hat  
wi l l  be exposed i n f i ni sh wor k.   Leave l abel s i n pl ace unt i l  t he 
i nst al l at i on i s appr oved,  except  r emove appl i ed l abel s on heat - absor bi ng 
gl ass and on i nsul at i ng gl ass uni t s as soon as gl ass i s i nst al l ed.  Secur el y 
f i x  movabl e i t ems or  keep i n a c l osed and l ocked posi t i on unt i l  gl azi ng 
compound has t hor oughl y set .

3. 2   GLASS SETTI NG

Shop gl aze or  f i el d gl aze i t ems t o be gl azed usi ng gl ass of  t he qual i t y  and 
t hi ckness speci f i ed or  i ndi cat ed.   Gl azi ng,  unl ess ot her wi se speci f i ed or  
appr oved,  must  conf or m t o appl i cabl e r ecommendat i ons i n t he 
GANA Gl azi ng Manual , GANA Seal ant  Manual , I GMA TB- 3001, I GMA TM- 3000,  and 
manuf act ur er ' s r ecommendat i ons.   Al umi num wi ndows,  wood door s,  and wood 
wi ndows may be gl azed i n conf or mance wi t h one of  t he gl azi ng met hods 
descr i bed i n t he st andar ds under  whi ch t hey ar e pr oduced,  except  t hat  f ace 
put t y i ng wi t h no beddi ng wi l l  not  be per mi t t ed.   Handl e and i nst al l  gl azi ng 
mat er i al s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   Use beads or  
st ops whi ch ar e f ur ni shed wi t h i t ems t o be gl azed t o secur e t he gl ass i n 
pl ace.   Ver i f y pr oduct s ar e pr oper l y i nst al l ed,  connect ed,  and adj ust ed.

3. 2. 1   Sheet  Gl ass

Cut  and set  wi t h t he v i s i bl e l i nes or  waves hor i zont al .

3. 2. 2   Pat t er ned Gl ass

Set  gl ass wi t h one pat t er ned sur f ace wi t h smoot h sur f ace on t he weat her  
s i de.   When used f or  i nt er i or  par t i t i ons,  pl ace t he pat t er ned sur f ace i n 
same di r ect i on i n al l  openi ngs.

3. 2. 3   I nsul at i ng Gl ass Uni t s

Do not  gr i nd,  ni p,  or  cut  edges or  cor ner s of  uni t s af t er  t he uni t s  have 
l ef t  t he f act or y.   Spr i ngi ng,  f or c i ng,  or  t wi st i ng of  uni t s dur i ng set t i ng 
wi l l  not  be per mi t t ed.   Handl e uni t s so as not  t o st r i ke f r ames or  ot her  
obj ect s.   I nst al l at i on must  conf or m t o appl i cabl e r ecommendat i ons of  
I GMA TB- 3001 and I GMA TM- 3000.

3. 2. 4   I nst al l at i on of  Wi r e Gl ass

I nst al l  gl ass f or  f i r e door s i n accor dance wi t h i nst al l at i on r equi r ement s 
of NFPA 80.

3. 2. 5   I nst al l at i on of  Heat - Absor bi ng Gl ass

Pr ovi de gl ass wi t h c l ean- cut ,  f act or y- f abr i cat ed edges.   Fi el d cut t i ng wi l l  
not  be per mi t t ed.

3. 2. 6   I nst al l at i on of  Lami nat ed Gl ass

Sashes whi ch ar e t o r ecei ve l ami nat ed gl ass must  be weeped t o t he out s i de 
t o al l ow wat er  dr ai nage i nt o t he channel .
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3. 2. 7   Pl ast i c Sheet

Conf or m t o manuf act ur er ' s r ecommendat i ons f or  edge cl ear ance,  t ype of  
seal ant  and t ape,  and met hod of  i nst al l at i on.

3. 3   ADDI TI ONAL REQUI REMENTS FOR GLAZI NG CONTROL TOWER WI NDOWS

**************************************************************************
NOTE:   For  Ai r  For ce i nst al l at i ons,  do not  modi f y 
t hese r equi r ement s wi t hout  appr oval  of  Headquar t er s,  
U. S.  Ai r  For ce.   Wher e desi gn wi nd speed i s mor e t han
 225 ki l omet er s 140 mi l es per  hour ,  del et e t he l ast  
sentence.

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

3. 3. 1   Mat er i al s and Met hods of  I nst al l at i on

Compl y wi t h t he manuf act ur er ' s war r ant y and wr i t t en i nst r uct i ons,  except  as 
i ndi cat ed.   I nst al l  uni t s wi t h t he heat - absor bi ng gl ass t o t he ext er i or .  
Secur e gl ass i n pl ace wi t h bol t s and spr i ng c l i ps.   The mi ni mum cl ear ance 
bet ween bol t s and edge of  gl ass uni t  must  be 4. 75 mm 3/ 16 i nch.   The gl ass 
must  be edged wi t h 4. 75 mm 3/ 16 i nch t hi ck cont i nuous neopr ene,  v i nyl ,  or  
ot her  appr oved mat er i al .   Tr i m edgi ng af t er  i nst al l at i on.   The channel  
shapes or  st r i ps must  be f i r ml y hel d agai nst  t he gl ass by t he spr i ng act i on 
of  t he ext r uded met al  mol di ngs.   Resi l i ent  set t i ng bl ocks,  spacer  st r i ps,  
c l i ps,  bol t s,  washer s,  angl es,  appl i cabl e gl azi ng compound,  and r esi l i ent  
channel s or  cement ed- on mat er i al s  must  be as r ecommended i n t he wr i t t en 
i nst r uct i ons of  t he gl ass manuf act ur er ,  as appr oved.

3. 3. 2   Tol er ances and Cl ear ances of  Uni t s

Desi gn t o pr event  t he t r ansf er  of  st r ess i n t he set t i ng f r ames t o t he 
gl ass.   Spr i ngi ng,  t wi st i ng,  or  f or c i ng of  uni t s dur i ng set t i ng wi l l  not  be 
permitted.

3. 4   CLEANING

Cl ean gl ass sur f aces and r emove l abel s,  pai nt  spot s,  put t y,  and ot her  
def acement  as r equi r ed t o pr event  st ai ni ng.   Gl ass must  be c l ean at  t he 
t i me t he wor k i s  accept ed.   [ Cl ean pl ast i c sheet  i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons. ]

3. 5   PROTECTION

Pr ot ect  gl ass wor k i mmedi at el y af t er  i nst al l at i on.   I dent i f y gl azed 
openi ngs wi t h sui t abl e war ni ng t apes,  c l ot h or  paper  f l ags,  at t ached wi t h 
non- st ai ni ng adhesi ves.   Pr ot ect  r ef l ect i ve gl ass wi t h a pr ot ect i ve 
mat er i al  t o el i mi nat e any cont ami nat i on of  t he r ef l ect i ve coat i ng.   Pl ace 
pr ot ect i ve mat er i al  f ar  enough away f r om t he coat ed gl ass t o al l ow ai r  t o 
c i r cul at e t o r educe heat  bui l dup and moi st ur e accumul at i on on t he gl ass.   
Upon r emoval ,  separ at e pr ot ect i ve mat er i al s f or  r euse or  r ecycl i ng.   Remove 
and r epl ace gl ass uni t s whi ch ar e br oken,  chi pped,  cr acked,  abr aded,  or  
ot her wi se damaged dur i ng const r uct i on act i v i t i es wi t h new uni t s.

3. 6   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement  
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commonl y agr eed t o by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s ar e as f ol l ows:

PRODUCTS INCH-POUND METRIC

Glass 1/ 8 i nch 3 mm

3/ 16 i nch 4. 5 mm

7/ 32 i nch 6 mm

1/ 4 i nch 6 mm

3/ 8 i nch 10 mm

Interlayer 0. 015 i nch 0. 38 mm

Gl azi ng Channel s 1/ 4 i nch 6 mm

        - -  End of  Sect i on - -
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