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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  engi neer ed out war d s l opi ng l ow- i r on 
c l ear  anneal ed t ower  cab gl ass f or  use i n mi l i t ar y 
ai r  t r af f i c  cont r ol  t ower s.

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.

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 
as a Cr i t er i a Change Request  ( CCR) .

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

**************************************************************************
NOTE:  The Desi gner  of  Recor d' s ( DOR)  sel ect i on of  
t ower  cab gl ass per f or mance and r el at ed syst ems must  
compl y wi t h t he UFC i ncl udi ng,  at  a mi ni mum,  UFC 
1- 200- 01,  Gener al  Bui l di ng Requi r ement s,  UFC 
3- 301- 01,  ,  St r uct ur al  Engi neer i ng and UFC 
4- 133- 01N,  Navy Ai r  Tr af f i c  Cont r ol  Faci l i t i es;   i f  
sei smi c desi gn i s r equi r ed UFC 3- 310- 04,  Sei smi c 
Desi gn f or  Bui l di ngs;  and i f  ant i t er r or i sm 
pr ot ect i on i s r equi r ed 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.   

Coor di nat e t ower  cab gl ass wi t h suppor t i ng gl azi ng 
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f r ami ng syst em and desi gn per f or mance r equi r ement s 
appl i cabl e t o t he l ocat i on of  t he ai r  t r af f i c  
cont r ol  t ower  cab.   Sel ect i on of  f r ami ng syst em and 
gl ass uni t s ar e i nt egr al  t o t he per f or mance as a 
whol e and how gl azi ng syst em i s anchor ed t o t he 
st r uct ur e.   Coor di nat e wi t h gl ass and f r ami ng 
syst ems manuf act ur er ' s ant i c i pat ed desi gn 
t hi cknesses and t he connect i on bet ween t he gl ass t he 
f r ame,  t he " bi t e" ,  whi ch i s how f ar  t he gl ass i s 
i mbedded i nt o t he f r ame.

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

**************************************************************************
NOTE:  On t he dr awi ngs,  show:
1.  Locat i ons of  each t ype of  t ower  cab gl ass uni t ,  
usi ng t he same t er mi nol ogy as i n t he speci f i cat i on.
2.  Out war d s l ope angl e of  t ower  cab gl ass.
3.  Di mensi on and shape of  t ower  cab gl ass uni t s.
4.  Fr ame and edge det ai l s  i ndi cat i ng met hod of  
gl azi ng,  gl ass- edge bi t e r equi r ement s,  and syst em 
anchorage.
5.  Wi nd pr essur e on t ower  cab gl ass.
6.  Whet her  t ower  cab gl ass i s ' basi c '  or  ' enhanced'  
per  ASTM E1886 or  ASTM E1996,  as appl i cabl e.

I n t he speci f i cat i ons,  show bl ast  pr essur e and 
desi gn met hod:  st andar d ai r  bl ast ,  dynami c,  or  
comput at i onal ,  when ant i t er r or i sm pr ot ect i on i s 
applicable.

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

PART 1   GENERAL

1. 1   SUMMARY

Thi s speci f i cat i on cover s engi neer ed t ower  cab gl ass f or  use i n mi l i t ar y 
ai r  t r af f i c  cont r ol  t ower s.   Engi neer i ng of  t he t ower  cab gl ass i s 
del egat ed t o an appr oved Gl ass Engi neer .   The t ower  cab gl ass i s used wher e 
ai r  t r af f i c  i s  v i sual l y cont r ol l ed and havi ng t ower  cab gl ass f r ee of  
opt i cal  di st or t i ons or  ot her  obst r uct i ons t hat  can bl ock or  di st or t  v i s i on 
i s cr i t i cal  t o ai r  t r af f i c  cont r ol  oper at i ons.

1. 2   DEFINITIONS

1. 2. 1   ATCT

Ai r  Tr af f i c  Cont r ol  Tower

1. 2. 2   Aut hor i t y Havi ng Jur i sdi ct i on ( AHJ)

The par t y t hat  r egul at es t he desi gn and const r uct i on pr ocess f or  t he 
pr oj ect  on behal f  of  t he Gover nment .

[ 1. 2. 3   Det er i or at i on of  Coat ed Gl ass

Def ect s devel oped f r om nor mal  use and weat her  condi t i ons t hat  ar e 
at t r i but ed t o t he manuf act ur i ng pr ocess and not  t o causes ot her  t han gl ass 
br eakage and pr act i ces f or  mai nt ai ni ng and cl eani ng coat ed gl ass cont r ar y 
t o f abr i cat or ' s di r ect i ons.   Def ect s i ncl ude peel i ng,  cr acki ng,  and ot her  
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i ndi cat i ons of  det er i or at i on i n met al l i c  coat i ng.

] 1. 2. 4   Det er i or at i on of  Gl ass

Def ect s devel oped f r om nor mal  use and weat her  condi t i ons t hat  ar e 
at t r i but ed t o t he manuf act ur i ng pr ocess and not  t o causes ot her  t han gl ass 
br eakage and pr act i ces f or  mai nt ai ni ng and cl eani ng gl ass cont r ar y t o 
f abr i cat or ' s di r ect i ons.   Def ect s i ncl ude gl ass f ound t o be out  of  
compl i ance wi t h ASTM C1036.

[ 1. 2. 5   Det er i or at i on of  I nsul at i ng Gl ass

Fai l ur e i ncl udes,  but  i s  not  l i mi t ed t o,  f ai l ur e of  t he her met i c seal  under  
nor mal  use and weat her  condi t i ons due t o causes ot her  t han gl ass br eakage 
and i mpr oper  pr act i ces f or  mai nt ai ni ng and cl eani ng i nsul at i ng gl ass.  
Evi dence of  f ai l ur e i s t he obst r uct i on of  v i s i on by dust ,  moi st ur e,  f i l m,  
or  mi ner al s on t he sur f aces of  i nsul at ed gl ass f ac i ng t he i nt er space or   
opt i cal  di st or t i ons ( ghost i ng or  doubl e- i mages)  not  due t o i mpr oper  
pr act i ces f or  mai nt ai ni ng and cl eani ng gl ass not  i n i n compl i ance wi t h t he 
manuf act ur er ' s or  f abr i cat or ' s di r ect i ons.

] 1. 2. 6   Det er i or at i on of  Lami nat ed Gl ass

Def ect s devel oped f r om nor mal  use and weat her  condi t i ons t hat  ar e 
at t r i but ed t o t he manuf act ur i ng pr ocess and not  t o gl ass br eakage and 
pr act i ces f or  mai nt ai ni ng and cl eani ng l ami nat ed gl ass cont r ar y t o 
manuf act ur er ' s or  f abr i cat or ' s di r ect i ons.   Def ect s i ncl ude edge 
separ at i on,  del ami nat i on,  mat er i al l y  obst r uct i ng v i s i on t hr ough gl ass,  and 
bl emi shes exceedi ng t hose al l owed by r ef er enced l ami nat ed gl ass st andar d.

1. 2. 7   Desi gner  of  Recor d ( DOR)

Ar chi t ect  or  Engi neer  pl anni ng and desi gni ng t he bui l di ng and si t e and 
pr epar i ng t he cont r act  document s on behal f  of  t he Gover nment .  

1. 2. 8   Fabricator

Wher e used i n t hi s Sect i on t o r ef er  t o a f i r m t hat  f abr i cat es gl ass uni t s 
as def i ned i n t he r ef er enced gl azi ng st andar ds.

1. 2. 9   Gl ass Thi ckness

Nomi nal  gl ass t hi ckness i ndi cat ed by t hi ckness desi gnat i on per  gl ass pl y 
accor di ng t o ASTM C1036.

[ 1. 2. 10   Interspace

Ai r -  or  i ner t  gas- f i l l ed space bet ween l i t es of  an i nsul at i ng- gl ass uni t .

] 1. 2. 11   Manufacturer

Wher e used i n t hi s Sect i on t o r ef er  t o a f i r m t hat  pr oduces pr i mar y gl ass 
or  f abr i cat ed gl ass as def i ned i n t he r ef er enced gl azi ng st andar d.

1. 2. 12   Tower  Cab Gl ass

Ai r  t r af f i c  cont r ol  t ower  cab gl ass as i ndi cat ed on t he Dr awi ngs.
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1. 3   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.

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

NOTE:   Ensur e t hat  t he dat es of  t he r ef er ences ar e 
compat i bl e wi t h t he ver si on of  t he bui l di ng code 
used f or  t he desi gn of  t hi s pr oj ect .

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

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

ASTM I NTERNATI ONAL ( ASTM)

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

ASTM C1087 ( 2016)  St andar d Test  Met hod f or  
Det er mi ni ng Compat i bi l i t y  of  
Li qui d- Appl i ed Seal ant s wi t h Accessor i es 
Used i n St r uct ur al  Gl azi ng Syst ems

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

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 E1886 ( 2013a)  St andar d Test  Met hod f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Mi ssi l e( s)  and Exposed 
t o Cycl i c Pr essur e Di f f er ent i al s

ASTM E1996 ( 2014a)  St andar d Speci f i cat i on f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Wi ndbor ne Debr i s i n 
Hurricanes

ASTM E2129 ( 2010)  St andar d Pr act i ce f or  Dat a 
Col l ect i on f or  Sust ai nabi l i t y  Assessment  
of  Bui l di ng Pr oduct s

ASTM E2190 ( 2010)  St andar d Speci f i cat i on f or  
I nsul at i ng Gl ass Uni t  Per f or mance and 
Evaluation

ASTM E2461 ( 2012;  R 2017)  St andar d Pr act i ce f or  
Det er mi ni ng t he Thi ckness of  Gl ass i n 
Ai r por t  Tr af f i c  Cont r ol  Tower  Cabs

ASTM F1642/ F1642M ( 2017)  St andar d Test  Met hod f or  Gl azi ng 
and Gl azi ng Syst ems Subj ect  t o Ai r bl ast  
Loadings

ASTM F2248 ( 2012)  St andar d Pr act i ce f or  Speci f y i ng an 
Equi val ent  3- Second Dur at i on Desi gn 
Loadi ng f or  Bl ast  Resi st ant  Gl azi ng 
Fabr i cat ed wi t h Lami nat ed Gl ass

ASTM F2912 ( 2017)  St andar d Speci f i cat i on f or  Gl azi ng 
and Gl azi ng Syst ems Subj ect  t o Ai r bl ast  
Loadings

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

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

GANA Lami nat e Manual ( 2009)  Lami nat ed Gl azi ng Ref er ence Manual

GANA Seal ant  Manual ( 2008)  Seal ant  Manual

I NSULATI NG GLASS MANUFACTURERS ALLI ANCE ( I GMA)

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 
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
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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

1. 4   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.   
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 wi t h 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
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Tower  Cab Gl ass;  G[ ,  [ _____] ]

Submi t t al s whi ch gr aphi cal l y show 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,  di mensi on of  
gl ass,  di mensi on of  openi ngs,  f r ame det ai l s  and mat er i al s,  and 
t ypes of  t hi ckness of  gl ass,  coat i ngs,  coat i ng posi t i on,  
l ami nat es,  and ot her  aspect s of  t he wor k.

SD- 03 Pr oduct  Dat a

**************************************************************************
NOTE:  " Pr oduct  Dat a f or  I EQ cr edi t "  Subpar agr aph 
bel ow appl i es t o LEED- NC and LEED- CS;  coor di nat e 
wi t h r equi r ement s f or  gl azi ng seal ant s.  

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

[ Lami nat ed Anneal ed Gl ass;  G[ ,  [ _____] ]
][ Low- E Coat ed Lami nat ed Anneal ed Gl ass;  G[ ,  [ _____] ]
][ I nsul at ed Lami nat ed Anneal ed Gl ass Uni t s;  G[ ,  [ _____] ]
][ Low- E Coat ed I nsul at ed Lami nat ed Anneal ed Gl ass Uni t s;  G[ ,  [ _____] ]
] Set t i ng and Seal i ng Mat er i al s;  G[ ,  [ _____] ]

Gl azi ng Accessor i es;  G[ ,  [ _____] ]

Submi t  manuf act ur er  of  t he gl ass l i t es and t he f abr i cat or  of  t he 
i nsul at i ng uni t s .   Submi t  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 
i nst r uct i ons f r om bot h t he manuf act ur er  of  t he gl ass l i t es and t he 
f abr i cat or  of  t he i nsul at i ng and l ami nat ed uni t s.

      [ Pr oduct  Dat a f or  I EQ cr edi t :  For  f i el d- appl i ed gl azi ng seal ant s -   
document at i on i ncl udi ng decl ar at i on of  VOC cont ent .

] SD- 04 Sampl es

[ Lami nat ed Anneal ed Gl ass;  G[ ,  [ _____] ]
][ Low- E Coat ed Lami nat ed Anneal ed Gl ass;  G[ ,  [ _____] ]
][ I nsul at ed Lami nat ed Anneal ed Gl ass Uni t s;  G[ ,  [ _____] ]

[ Low- E Coat ed I nsul at ed Lami nat ed Anneal ed Gl ass Uni t s;  G[, 
[_____]]

] Set t i ng and Seal i ng Mat er i al s i nc l udi ng col or ;  G[ ,  [ _____] ]
Gl azi ng Accessor i es;  G[ ,  [ _____] ]

**************************************************************************
NOTE:  Coor di nat e quant i t y of  gl ass sampl es r equi r ed 
wi t h t he Cont r act i ng Of f i cer .  

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

Pr ovi de [ t hr ee] [ _____]  300 mm 12 i nch by 300 mm 12 i nch sampl es of  
t ower  cab gl ass uni t s.

SD- 05 Desi gn Dat a

Cab Gl azi ng Desi gn Anal ysi s;  G[ ,  [ _____] ]

Submi t  desi gn anal ysi s wi t h gl ass engi neer i ng cal cul at i ons showi ng 
t hat  t he desi gn of  each si ze and t ype of  gl ass uni t  and i t s 
at t achment  t o t he gl azi ng f r ami ng syst em and sur r oundi ng st r uct ur e 
conf or m t o pr oj ect  r equi r ement s.   I ndi cat e t he st r uct ur al  
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per f or mance of  each gl ass uni t  pr oposed f or  use under  t he gi ven 
l oads as pr epar ed and si gned by an appr oved gl ass engi neer .   The 
si ze,  composi t i on of  t he gl azi ng uni t s,  and det ai l s  det er mi ned by 
t he desi gn anal ysi s must  be r ef l ect ed i n t he shop dr awi ngs of  al l  
i mpact ed t r ades and assembl i es.

Gl ass Wi nd Load Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Compat i bi l i t y  and adhesi on t est  r epor t s
[ St andar d Ai r bl ast  Test

] SD- 07 Cer t i f i cat es

Gl ass Engi neer  Qual i f i cat i ons
Fabr i cat or  Qual i f i cat i ons

[ I nsul at i ng Gl ass Cer t i f i cat i on
] I nst al l er  Qual i f i cat i ons

Pr oduct  Cer t i f i cat es
[ Local / Regi onal  Mat er i al s
][ Envi r onment al  Dat a

     ] [ Pr oduct  Cer t i f i cat es f or  MR cr edi t :  For  pr oduct s and mat er i al s 
r equi r ed t o compl y wi t h r equi r ement s f or  r egi onal  mat er i al s 
i ndi cat i ng l ocat i on and di st ance f r om Pr oj ect  of  mat er i al  
manuf act ur er  and poi nt  of  ext r act i on,  har vest ,  or  r ecover y f or  
each r aw mat er i al .   I ncl ude st at ement  i ndi cat i ng cost  f or  each 
r egi onal  mat er i al  and t he f r act i on by wei ght  t hat  i s  consi der ed 
regional.

] SD- 10 Oper at i on and Mai nt enance Dat a

Mai nt enance Manual s
[ War r ant y f or  i nsul at i ng gl ass pr oduct s]
][ War r ant y f or  l ami nat ed gl ass pr oduct s
][ War r ant y f or  coat ed- gl ass pr oduct s

] 1. 5   SYSTEM PERFORMANCE REQUI REMENTS

Pr ovi de gl azi ng syst ems t hat  ar e engi neer ed,  pr oduced,  f abr i cat ed,  and 
i nst al l ed t o wi t hst and nor mal  t her mal  movement , [  and]  wi nd l oadi ng[ ,  and 
i mpact  l oadi ng]  wi t hout  f ai l ur e i ncl udi ng l oss of  gl ass or  gl ass br eakage 
at t r i but abl e t o t he f ol l owi ng:  def ect i ve manuf act ur e,  f abr i cat i on,  and 
i nst al l at i on,  f ai l ur e of  seal ant s or  gasket s t o r emai n wat er t i ght  and 
ai r t i ght ,  det er i or at i on of  gl azi ng mat er i al s,  v i sual  di st or t i on,  bl ockage 
of  v i s i on,  and ot her  def ect s i mpact i ng use or  per f or mance.  [ Pr ovi de gl azi ng 
syst ems t hat  conf or m t o ant i t er r or i sm pr ot ect i on bl ast  pr essur e and desi gn 
met hod or  ai r  bl ast  t est  i ndi cat ed. ]

Nor mal  t her mal  movement  r esul t s f r om t he f ol l owi ng maxi mum change ( r ange)  
i n ambi ent  and sur f ace t emper at ur es act i ng on gl ass- f r ami ng member s and 
gl azi ng component s.   Base engi neer i ng cal cul at i on on mat er i al s '  act ual  
sur f ace t emper at ur es due t o bot h sol ar  heat  gai n and ni ght t i me sky heat  
l oss expect ed f or  t he ser vi ce l i f e of  t he t ower .

**************************************************************************
NOTE:  Ver i f y t emper at ur e r ange at  pr oj ect  s i t e wi t h 
r ange shown.   Pr ovi de new dat a i f  s i t e speci f i c  
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r ange i s gr eat er  t han def aul t .  
**************************************************************************

Temper at ur e Change ( Range) :  [  67 degr ees C120 degr ees F] [ _____] ,  ambi ent ;  [  
100 degr ees C180 degr ees F] [ _____] ,  mat er i al  sur f aces.

Desi gn,  engi neer i ng,  f abr i cat i on,  and i nst al l at i on must  compl y wi t h al l  
appl i cabl e r equi r ement s.

1. 6   QUALI TY ASSURANCE

**************************************************************************
NOTE:  Det er mi ne qual i f i cat i ons r equi r ed f or  t he 
Gl ass Engi neer .   I n t he U. S. ,  a r egi st er ed 
pr of essi onal  engi neer  i s  r equi r ed;  out s i de t he U. S. ,  
consi der  speci f y i ng al t er nat e l i censi ng r equi r ement s 
( second  set  of  br acket s)  wher e t he ser vi ces of  a 
U. S.  r egi st er ed  pr of essi onal  engi neer  may not  be 
f easi bl e.   Al t er nat e r equi r ement s must  be 
coor di nat ed wi t h t he Cont r act i ng Of f i cer .   Sel ect  
r equi r ement s and del et e i t ems not  r equi r ed.

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

1. 6. 1   Gl ass Engi neer  Qual i f i cat i ons

Gl ass Engi neer  must  be a r egi st er ed pr of essi onal  engi neer  i n [ a U. S.  st at e 
or  t er r i t or y] [ _____]  exper i enced i n t he desi gn of  gl ass who has 
successf ul l y  compl et ed a mi ni mum of  [ f i ve] [ _____]  ai r  t r af f i c  cont r ol  t ower  
cab gl ass pr oj ect s and possesses no l ess t han [ f i ve] [ _____]  year s of  
exper i ence wi t h s i mi l ar  pr oj ect s i n nat ur e,  s i ze,  and ext ent  t o t hi s ai r  
t r af f i c  cont r ol  t ower ;  bei ng f ami l i ar  wi t h speci al  r equi r ement s i ndi cat ed;  
and havi ng compl i ed wi t h r equi r ement s of  t he AHJ.

1. 6. 2   Fabr i cat or  Qual i f i cat i ons

Pr ovi de qual i f i cat i ons f or  f abr i cat or s f or  gl ass uni t s who have 
successf ul l y  compl et ed a mi ni mum of  f i ve ai r  t r af f i c  cont r ol  t ower  cab 
gl ass pr oj ect s s i mi l ar  i n nat ur e,  s i ze,  and ext ent  t o t hi s ai r  t r af f i c  
cont r ol  t ower  i ncl udi ng successf ul  i n- ser vi ce per f or mance [ and i s a 
qual i f i ed i nsul at i ng gl ass f abr i cat or  who i s appr oved and cer t i f i ed by t he 
[ coat ed ] gl ass manuf act ur er . ]

[ 1. 6. 3   I nsul at i ng Gl ass Cer t i f i cat i on Pr ogr am

Pr ovi de i nsul at i ng gl ass uni t s per manent l y mar ked ei t her  on spacer s or  at  
l east  one component  l i t e of  uni t s  wi t h appr opr i at e cer t i f i cat i on l abel  of  
i nspect i ng and t est i ng agency:

a.  I nsul at i ng Gl ass Cer t i f i cat i on Counci l  ( I GCC) .

b.  Associ at ed Labor at or i es,  I nc.  ( ALI ) .

c.  Nat i onal  Cer t i f i ed Test i ng Labor at or i es ( NCTL) .

] 1. 6. 4   I nst al l er  Qual i f i cat i ons

Engage an exper i enced i nst al l er  who has i nst al l ed s i mi l ar  gl azi ng 
assembl i es i n mat er i al ,  desi gn,  and ext ent  t o t he i ndi cat ed f or  t hi s 
Pr oj ect  wi t h a r ecor d of  successf ul  i n- ser vi ce per f or mance.   I nst al l er  must  
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be cer t i f i ed under  t he Nat i onal  Gl ass Associ at i on' s cer t i f i ed gl ass 
i nst al l er  pr ogr am as l evel  Y2 ( Seni or  Gl azi er s)  or  l evel  Y3 ( Mast er  
Gl azi er ) .   Equi val ent  or  bet t er  cer t i f i cat i on may be consi der ed i f  
accept abl e t o t he Cont r act i ng Of f i cer .

1. 6. 5   Si ngl e- Sour ce Responsi bi l i t y

Obt ai n al l  t ower  cab gl ass f r om one sour ce.   Obt ai n gl azi ng accessor i es 
f r om one sour ce f or  each pr oduct  and i nst al l at i on met hod i ndi cat ed.

1. 6. 6   Pr oduct  Cer t i f i cat es

Si gned by gl azi ng mat er i al s manuf act ur er s cer t i f y i ng t hat  t hei r  pr oduct s 
compl y wi t h speci f i ed r equi r ement s.   Submi t  cer t i f i cat es t o i ndi cat e t hat  
mat er i al s meet  speci f i ed r equi r ement s.   Per manent  mar ki ng saf et y gl ass 
appr oval  on gl ass l ower  cor ner  exposed t o v i ew i s r equi r ed unl ess t hat  
r equi r ement  i s  wai ved by t he AHJ.

1. 6. 7   Gl azi ng Accessor i es

Submi t  cer t i f i cat es f r om t he manuf act ur er s at t est i ng t hat  t he accessor i es  
meet  t he pr oj ect  r equi r ement s i nc l udi ng r equi r ement s set  by t he gl ass  
engi neer  desi gni ng t he gl ass and suppor t s.

Pr ovi de compat i bi l i t y  and adhesi on t est  r epor t s f r om manuf act ur er  of  
i nsul at i ng gl ass edge seal ant  i ndi cat i ng t hat  gl ass edge seal ant s wer e 
t est ed f or  compat i bi l i t y  wi t h ot her  gl azi ng mat er i al s i ncl udi ng seal ant s,  
gl azi ng t ape,  gasket s,  set t i ng bl ocks,  and edge bl ocks.

1. 6. 8   Set t i ng and Seal i ng Mat er i al s

ASTM C1087.  Submi t  dat a f r om t he manuf act ur er  at t est i ng t hat  t he seal ant  
used i n gl azi ng i s compat i bl e wi t h t he l ami nat ed gl ass i nt er l ayer  or  
pr i mar y and secondar y seal ant s i n i nsul at ed uni t s wher e appl i cabl e.   
Pr ovi de compat i bi l i t y  and adhesi on t est  r epor t s f r om seal ant  manuf act ur er ;  
i ndi cat i ng t hat  gl azi ng mat er i al s  wer e t est ed f or  compat i bi l i t y  and 
adhesi on wi t h gl azi ng seal ant .   I ncl ude seal ant  manuf act ur er ' s t est  r esul t s 
r el at i ve t o seal ant  per f or mance and r ecommendat i ons f or  pr i mer s and 
subst r at e pr epar at i on r equi r ed f or  adhesi on.

1. 7   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.

Tower  cab gl ass must  be boxed,  cr at ed,  and shi pped t o t he s i t e i n a 
ver t i cal  posi t i on or  as di r ect ed by t he f abr i cat or .   The t ower  cab gl ass 
must  be st or ed i n a ver t i cal  posi t i on agai nst  a st ur dy suppor t  at  an angl e 
of  appr oxi mat el y 7 degr ees f r om ver t i cal  or  as di r ect ed by t he f abr i cat or .  

For  i nsul at i ng gl ass uni t s t hat  wi l l  be exposed t o subst ant i al  al t i t ude 
changes bet ween l ocat i on of  f abr i cat i on and pr oj ect  s i t e or  i n t r ansi t  t o 
pr oj ect  s i t e,  compl y wi t h i nsul at i ng- gl ass manuf act ur er ' s wr i t t en 
r ecommendat i ons f or  pr event i ng her met i c seal  r upt ur es at  any poi nt  or  
bowi ng i nwar d or  out war d of  gl azi ng l i t es when i nst al l ed due t o pr essur e 
di f f er ent i al s bet ween i nt er space ai r  or  gas pr essur e and ambi ent  ai r  
pr essur e at  pr oj ect  l ocat i on.

Tower  cab gl ass and set t i ng mat er i al s must  be st or ed i n a saf e,  dr y 
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l ocat i on wi t h adequat e vent i l at i on f r ee f r om heavy dust  and must  per mi t  
easy access f or  i nspect i on and handl i ng.   Unpack gl ass at  t i me of  
i nst al l at i on,  or  as di r ect ed by Cont r act i ng Of f i cer .

Unpack gl ass f r om t he f r ont  of  t he case or  cont ai ner  and avoi d s l i di ng t he 
gl ass agai nst  i t sel f  or  any un- cushi oned mat er i al s .   St ack i ndi v i dual  l i t es 
on edge usi ng c l ean,  cushi oned pads pl aced at  t he quar t er  poi nt s of  t he 
bot t om edge.   Pr ot ect  al l  edges f r om i mpact  and use a c l ean dr y separ at i ng 
materials.

1. 8   ENVI RONMENTAL REQUI REMENTS

Do not  pr oceed wi t h gl azi ng when ambi ent  and subst r at e t emper at ur e 
condi t i ons ar e out s i de l i mi t s per mi t t ed by t he gl azi ng mat er i al  
manuf act ur er s and when gl azi ng channel  subst r at es ar e wet  f r om r ai n,  f r ost ,  
condensat i on,  or  ot her  causes.

Do not  i nst al l  l i qui d gl azi ng seal ant s when ambi ent  and subst r at e 
t emper at ur e condi t i ons ar e out s i de l i mi t s per mi t t ed by gl azi ng seal ant  
manuf act ur er  or  bel ow 5 degr ees C40 degr ees F.

1. 9   SUSTAI NABLE DESI GN REQUI REMENTS

[ 1. 9. 1   Local / Regi onal  Mat er i al s

**************************************************************************
NOTE:   I ncl ude " Regi onal  Mat er i al s"  Par agr aph bel ow 
f or  LEED- NC,  or  LEED- CS,  MR cr edi t ;  bef or e 
r et ai ni ng,  ver i f y avai l abi l i t y  of  mat er i al s t hat  
compl y.   Coor di nat e wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Use second opt i on i f  
Cont r act or  i s  choosi ng l ocal  pr oduct s i n accor dance 
wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   
Fi r st  opt i on must  not  be used f or  USACE pr oj ect s.   
Ar my pr oj ect s must  i ncl ude second opt i on onl y i f  
pur sui ng t hi s LEED cr edi t .

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

[ Regi onal  Mat er i al s:  Mat er i al s must  be manuf act ur ed wi t hi n 800 ki l omet er s
500 mi l es of  Pr oj ect  s i t e f r om mat er i al s t hat  have been ext r act ed,  
har vest ed,  or  r ecover ed,  as wel l  as f abr i cat ed,  wi t hi n 800 ki l omet er s 500 
mi l es of  Pr oj ect  s i t e,  i f  avai l abl e f r om a mi ni mum of  [ t hr ee] [ _____]  
sour ces. ] [  See Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG f or  cumul at i ve 
t ot al  l ocal  mat er i al  r equi r ement s.   Gl azi ng mat er i al s may be l ocal l y 
available.]

**************************************************************************
NOTE:   I ncl ude f ol l owi ng par agr aph i f  r equi r ed f or  
LEED- NC or  LEED- CS I EQ cr edi t .

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

] 1. 9. 2   Seal ant s VOC Cont ent

Fi el d- appl i ed seal ant s must  have a VOC cont ent  of  not  mor e t han 250 g/ L[  or  
l ower  as r equi r ed t o meet  LEED I AQ l i mi t s] .

[ 1. 9. 3   Envi r onment al  Dat a

**************************************************************************
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NOTE:  ASTM E2129 pr ovi des f or  det ai l ed
document at i on of  t he sust ai nabi l i t y  aspect s of
pr oduct s used i n t he pr oj ect .   Thi s l evel  of  det ai l
may be usef ul  t o t he Cont r act or ,  Gover nment ,
bui l di ng occupant s,  or  t he publ i c  i n assessi ng t he
sust ai nabi l i t y  of  t hese pr oduct s.

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

Submi t  Tabl e 1 of  ASTM E2129 f or  seal ant s.

] 1. 10   WARRANTY

Pr ovi de 10- year  manuf act ur er ' s or ,  wher e appl i cabl e,  f abr i cat or ' s war r ant y 
f or  t ower  cab gl ass.

**************************************************************************
NOTE:  I ncl ude 10- year  war r ant y f or  al l  pr oj ect s.   
Sel ect  appr opr i at e par agr aphs f or  i ncl usi on based on 
pr oduct s speci f i ed.

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

[ 1. 10. 1   War r ant y f or  I nsul at i ng- Gl ass Pr oduct s

Pr ovi de war r ant y s i gned by t he [ manuf act ur er ] [  or  ] [ f abr i cat or ]  of  
i nsul at i ng- gl ass uni t s agr eei ng t o r epl ace i nsul at i ng- gl ass uni t s t hat  
det er i or at e as def i ned i n " Def i ni t i ons"  ar t i c l e f or  Det er i or at i on of  
I nsul at i ng Gl ass,  FOB poi nt  of  manuf act ur e,  f r ei ght  al l owed pr oj ect  s i t e,  
wi t hi n 10- year s af t er  dat e of  Fi nal  Accept ance.   War r ant y cover s onl y 
det er i or at i on due t o nor mal  condi t i ons of  use as def i ned and not  due t o 
handl i ng and i nst al l i ng.

][ 1. 10. 2   War r ant y f or  Lami nat ed- Gl ass Pr oduct s

Pr ovi de war r ant y s i gned by gl ass t he [ manuf act ur er ] [  or  ] [ f abr i cat or ]  of  
l ami nat ed- gl ass agr eei ng t o r epl ace l ami nat ed- gl ass uni t s t hat  det er i or at e 
as def i ned i n " Def i ni t i ons"  ar t i c l e f or  Det er i or at i on of  Lami nat ed Gl ass,  
FOB poi nt  of  manuf act ur e,  f r ei ght  al l owed pr oj ect  s i t e,  wi t hi n 10- year s 
af t er  dat e of  Fi nal  Accept ance.   War r ant y cover s onl y det er i or at i on due t o 
nor mal  condi t i ons of  use as def i ned and not  due t o handl i ng and i nst al l i ng.

][ 1. 10. 3   War r ant y f or  Coat ed- Gl ass Pr oduct s

**************************************************************************
NOTE:  Ver i f y whet her  gl ass manuf act ur er  or  gl ass 
f abr i cat or  appl i es coat i ng t o gl ass.  

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

Pr ovi de war r ant y s i gned by coat ed- gl ass uni t s t he [ manuf act ur er ] [  or  
] [ f abr i cat or ]  agr eei ng t o r epl ace coat ed- gl ass uni t s t hat  det er i or at e as 
def i ned i n def i ni t i ons ar t i c l e f or  Det er i or at i on of  Coat ed Gl ass,  FOB poi nt  
of  manuf act ur e,  f r ei ght  al l owed pr oj ect  s i t e,  wi t hi n 10- year s af t er  dat e of  
Fi nal  Accept ance.   War r ant y cover s onl y det er i or at i on due t o nor mal  
condi t i ons of  use as def i ned and not  due t o handl i ng and i nst al l i ng.

] PART 2   PRODUCTS

2. 1   SYSTEM DESI GN REQUI REMENTS

**************************************************************************
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NOTE:  The desi gn of  gl ass shoul d be del egat ed t o t he 
cont r act or .   The cont r act or  i s  r equi r ed t o assume 
r esponsi bi l i t y  f or  gl ass engi neer i ng and f i nal  
desi gn and coor di nat i on.   

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

2. 1. 1   Cab Gl azi ng Desi gn Anal ysi s

Engage a qual i f i ed Gl ass Engi neer  t o desi gn gl azi ng syst em as a del egat ed 
desi gn.  I nst al l ed gl azi ng syst em must  wi t hst and nor mal  t her mal  movement  and 
wi nd[  and] [  i mpact ] [  and ai r  bl ast ]  l oads wi t hout  f ai l ur e,  i ncl udi ng l oss 
or  gl ass br eakage at t r i but abl e t o t he f ol l owi ng:  def ect i ve manuf act ur e,  
f abr i cat i on,  or  i nst al l at i on;  f ai l ur e of  seal ant s or  gasket s t o r emai n 
wat er t i ght  and ai r t i ght ;  det er i or at i on of  gl azi ng mat er i al s;  or  ot her  
def ect s i n const r uct i on.   [ Del egat ed desi gn must  i ncl ude ant i t er r or i sm 
pr ot ect i on r equi r ement s. ]

2. 1. 2   St r uct ur al  Per f or mance

Submi t  s i gned and seal ed gl ass wi nd l oad cal cul at i ons by t he Gl ass Engi neer  
f or  al l  gl ass i nst al l at i ons cer t i f y i ng compl i ance wi t h wi nd l oad[  and 
i mpact  l oad]  r equi r ement s bel ow,  and as i ndi cat ed on t he dr awi ngs [  as wel l  
as ant i t er r or i sm pr ot ect i on bl ast  l oads and desi gn met hods speci f i ed] .   The 
t hi ckness of  gl ass and suppor t  r equi r ement s must  be det er mi ned usi ng t he 
most  st r i ngent  r equi r ement s of  bot h ASTM E1300 and ASTM E2461.

[ For  i nsul at i ng gl ass uni t s t hat  wi l l  be exposed t o subst ant i al  al t i t ude 
changes af t er  f abr i cat i on,  engi neer  i nsul at ed gl ass uni t  l i t es t o mai nt ai n 
par al l el  al i gnment  t o avoi d opt i cal  di st or t i ons ( ghost i ng / doubl e i mages)  
when vi ewi ng t hr ough gl ass.

]
**************************************************************************

NOTE:  The Desi gner  of  Recor d ( DOR)  i s r esponsi bl e 
f or  det er mi ni ng t he desi gn wi nd speed and t he 
r esul t i ng desi gn wi nd pr essur e on t he t ower  cab 
gl ass.   The gl ass manuf act ur er / f abr i cat or  i s  
r esponsi bl e f or  det er mi ni ng t hat  gl ass engi neer i ng 
and f abr i cat i on meet  t he desi gn wi nd pr essur e 
requirements.

The UFC ci t ed I nt er nat i onal  Bui l di ng Code ( I BC)  
r equi r es t hat  desi gn wi nd speed and r esul t i ng 
pr essur e used f or  desi gn of  ext er i or  component s and 
cl addi ng be det er mi ned by t he DOR and be i ndi cat ed 
on t he const r uct i on dr awi ngs.

Ver i f y t he cur r ent  st andar d  f or  det er mi ni ng wi nd 
pr essur e and ant i t er r or i sm pr ot ect i on r equi r ement s 
wi t h UFC 1- 200- 01.   Wi nd ( and i mpact ,  hur r i cane,  and 
t or nado)  desi gn gui dance i s f ound i n UFC 3- 301- 01.   
I f  ant i - t er r or i sm pr ot ect i on i s a f act or ,  coor di nat e 
wi t h UFC 4- 010- 01 and r ef er enced r equi r ement s.

The DOR i s r esponsi bl e f or  det er mi ni ng t he 
ant i t er r or i sm pr ot ect i on r equi r ement s and f or  
i ndi cat i ng l oads,  dur at i ons,  and met hod of  desi gn i n 
t he speci f i cat i ons.      

**************************************************************************
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a.  Desi gn Wi nd Pr essur e:  As i ndi cat ed on t he Dr awi ngs.

**************************************************************************
NOTE:  Def l ect i on r equi r ement s i n " Maxi mum Lat er al  
Def l ect i on"  Subpar agr aph bel ow ar e exampl es onl y and 
appl y onl y t o gl ass suppor t ed on al l  f our  edges.   
The I BC does not  cont ai n any def l ect i on l i mi t s f or  
gl ass.  ASTM E1300 r equi r es t hat  t he def l ect i on not  
r esul t  i n l oss of  edge suppor t .  Revi se t o sui t  
Project.

Modi f y maxi mum l at er al  def l ect i on wher e i nsul at ed 
gl ass uni t s ar e bei ng shi pped t hr ough,  or  i nst al l ed 
at ,  subst ant i al l y  di f f er ent  al t i t udes t han pl ace of  
f abr i cat i on t o keep i nner  and out er  l i t e par al l el  t o 
avoi d opt i cal  di st or t i ons ( ghost i ng/ doubl e i mages) .

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

b.  Maxi mum Lat er al  Def l ect i on:  Tower  cab gl ass i s suppor t ed on al l  f our  
edges,  l i mi t  cent er - of - gl ass def l ect i on at  desi gn wi nd pr essur e t o not  
mor e t han [ 1/ 50] [ _____]  t i mes t he shor t - s i de l engt h or  25 mm 1 i nch,  
whi chever  i s  l ess.

2. 1. 3   Ther mal  Per f or mance

Gl azi ng must  be desi gned i n r esponse t o f ul l  cal endar  year  pr oj ect  s i t e 
c l i mat i c condi t i ons and sun angl es i n coor di nat i on wi t h t ower  cab 
mechani cal  syst ems assur i ng t hat  maxi mum vi s i bi l i t y  i s  af f or ded whi l e 
t her mal  ef f ect s t hat  coul d over whel m mechani cal  syst ems or  cause 
condensat i on on i nt er i or  or  ext er i or  sur f aces of  t he gl ass ar e pr event ed.  

[ 2. 1. 4   Ant i t er r or i sm Per f or mance

**************************************************************************
NOTE:   " Ant i t er r or i sm Per f or mance"  i s opt i onal  t o 
desi gner ,  and must  be omi t t ed or  r evi sed as needed 
t o meet  pr oj ect  r equi r ement s.

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

Mi ni mum Ant i t er r or i sm Per f or mance -  Gl azi ng must  meet  t he mi ni mum 
ant i t er r or i sm per f or mance cr i t er i a speci f i ed i n t he par agr aphs bel ow.   
Conf or mance t o t he per f or mance r equi r ement s must  be val i dat ed by[  one of ]  
t he f ol l owi ng met hod[ s] .

**************************************************************************
NOTE:   The bl ank i n t he f ol l owi ng par agr aph 
( Comput at i onal  Desi gn Anal ysi s Met hod)  shoul d be t he 
val ue of  t he equi val ent  3- second dur at i on desi gn 
l oadi ng obt ai ned f r om Fi gur e 1 of  ASTM F2248 f or  t he 
expl osi ve wei ght  and st andof f  di s t ance combi nat i on 
t hat  i s  bei ng desi gned f or  i n t hi s pr oj ect .

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

[ a.  Comput at i onal  Desi gn Anal ysi s Met hod -  Cab gl az i ng must  be desi gned t o 
t he cr i t er i a l i s t ed her ei n.   Comput at i onal  desi gn anal ysi s must  i nc l ude 
cal cul at i ons ver i f y i ng t he st r uct ur al  per f or mance of  each gl azi ng uni t  
pr oposed f or  use,  under  t he gi ven st at i c equi val ent  l oads.   Gl azi ng 
r esi st ance must  be gr eat er  t han equi val ent  3- second dur at i on l oadi ng of  
[ _____]  Pascal  [ _____]  pounds per  squar e f oot  ( psf ) .   The gl azi ng f r ame 
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bi t e f or  t he cab f r ames must  be i n accor dance wi t h ASTM F2248.
]

**************************************************************************
NOTE:   The bl anks i n t he f ol l owi ng par agr aph 
( Dynami c Desi gn Anal ysi s Met hod)  shoul d be t he val ue 
of  t he peak posi t i ve pr essur e and i mpul se f or  t he 
expl osi ve wei ght  and st andof f  di s t ance combi nat i on 
t hat  i s  bei ng desi gned f or  i n t hi s pr oj ect .   Choose 
t he f i r st  br acket ed i t ems,  l ow hazar d r at i ng/ ver y 
l ow l evel  of  pr ot ect i on f or  i nhabi t ed bui l di ng 
occupancy as def i ned i n UFC 4- 010- 01.   Choose t he 
second br acket ed i t ems,  ver y l ow hazar d r at i ng/ l ow 
l evel  of  pr ot ect i on f or  pr i mar y gat her i ng bui l di ng 
occupancy as def i ned i n UFC 4- 010- 01.   The val ues 
f or  i nput  i nt o t he bl anks i n t he f ol l owi ng par agr aph 
r el at ed t o ' duct i l i t y  r at i o'  and ' maxi mum suppor t  
r ot at i on'  can be f ound i n Engi neer i ng Techni cal  
Repor t  ( PDC TR- 10- 02)  t i t l ed Bl ast  Resi st ant  Desi gn 
Met hodol ogy f or  Wi ndow Syst ems Desi gned St at i cal l y  
and Dynami cal l y at  USACE Pr ot ect i ve Desi gn Cent er :    
https://pdc.usace.army.mil/library/tr/10-02 )

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

[ b.  Dynami c Desi gn Anal ysi s Met hod -  Cab gl azi ng must  be desi gned usi ng a 
dynami c anal ysi s t o pr ove t he gl azi ng wi l l  pr ovi de per f or mance 
equi val ent  t o or  bet t er  t han a [ l ow] [ ver y l ow]  hazar d r at i ng i n 
accor dance wi t h ASTM F2912 associ at ed wi t h t he appl i cabl e [ ver y l ow]  
[ l ow l evel ]  of  pr ot ect i on f or  t he peak posi t i ve pr essur e of  [ _____]  
k i l opascal s ( kPa)  [ _____]  pounds per  squar e f oot  ( psf )  and posi t i ve 
phase i mpul se of  [ _____]  k i l opascal - mi l l i second ( kPa- msec)  [ _____]  
pounds per  squar e i nch -  mi l l i second ( psi - msec) .   The al l owabl e 
r esponse l i mi t s of  al umi num f r ame el ement s f or  l ow l evel  of  pr ot ect i on 
r equi r ement s ar e as f ol l ows:   Maxi mum duct i l i t y  r at i o of  [ _____]  and 
maxi mum suppor t  r ot at i on of  [ _____]  degr ees.

]
**************************************************************************

NOTE:   The bl anks i n t he f ol l owi ng par agr aph 
( St andar d Ai r bl ast  Test  Met hod)  shoul d be t he val ue 
of  t he peak posi t i ve pr essur e and i mpul se f or  t he 
expl osi ve wei ght  and st andof f  di s t ance combi nat i on 
t hat  i s  bei ng desi gned f or  i n t hi s pr oj ect .   Choose 
t he f i r st  br acket ed i t ems,  l ow hazar d r at i ng/ ver y 
l ow l evel  of  pr ot ect i on f or  i nhabi t ed bui l di ng 
occupancy as def i ned i n UFC 4- 010- 01.   Choose t he 
second br acket ed i t ems,  ver y l ow hazar d r at i ng/ l ow 
l evel  of  pr ot ect i on f or  pr i mar y gat her i ng bui l di ng 
occupancy as def i ned i n UFC 4- 010- 01.

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

[ c .  St andar d Ai r bl ast  Test  Met hod -  As an al t er nat i ve t o ' Dynami c Desi gn 
Anal ysi s Met hod'  i ndi cat ed above,  gl azi ng may be t est ed f or  eval uat i on 
of  hazar ds gener at ed f r om ai r bl ast  l oadi ng i n accor dance wi t h 
ASTM F1642/ F1642Mby an i ndependent  t est i ng agency r egul ar l y engaged i n 
bl ast  t est i ng.   For  pr oposed gl azi ng syst ems t hat  ar e of  t he same t ype 
as t he t est ed syst em but  of  di f f er ent  s i ze,  t he t est  r esul t s may be 
accept ed pr ovi ded t he pr oposed gl azi ng s i ze i s wi t hi n t he r ange f r om 25 
per cent  smal l er  t o 10 per cent  l ar ger  i n ar ea and aspect  r at i o of  t he 
or i gi nal  qual i f i ed t est ed gl azi ng syst ems.   Pr oposed gl azi ng of  a s i ze 
out s i de t hi s r ange must  r equi r e t est i ng t o eval uat e t hei r  hazar d r at i ng 
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or  ar e cer t i f i ed by t he ' Dynami c Desi gn Anal ysi s Met hod'  i ndi cat ed 
above.   Test i ng may be by shock t ube or  ar ena t est .   The t est  must  be 
per f or med on t he ent i r e pr oposed gl azi ng syst em,  whi ch must  i ncl ude,  
but  not  be l i mi t ed t o,  t he gl azi ng,  i t s  f r ami ng/ suppor t  syst em,  
oper at i ng devi ces,  and al l  anchor age devi ces.   Anchor age of  t he gl azi ng 
suppor t  syst em must  r epl i cat e t he met hod of  i nst al l at i on t o be used f or  
t he pr oj ect .   The mi ni mum ai r bl ast  l oadi ng par amet er s f or  t he t est  must  
be as f ol l ows:  peak posi t i ve pr essur e of  [ _____] ki l opascal  ( kPa)  
[ _____]  pounds per  squar e i nch ( psi )  and posi t i ve phase i mpul se of  
[ _____]  k i l opascal - mi l l i second ( kPa- msec)  [ _____]  pounds per  squar e 
i nch -  mi l l i second ( psi - msec) .   The hazar d r at i ng f or  t he pr oposed 
gl azi ng syst ems,  as det er mi ned by t he r at i ng cr i t er i a of  
ASTM F1642/ F1642M,  t o pr ovi de per f or mance equi val ent  t o or  bet t er  t han 
a [ l ow] [ ver y l ow]  hazar d r at i ng ( i . e.  t he " No Br eak" ,  " No Hazar d" ,  
" Mi ni mal  Hazar d"  and " Ver y Low Hazar d"  r at i ngs ar e accept abl e.   " Low 
Hazar d"  and " Hi gh Hazar d"  r at i ngs ar e unaccept abl e)  associ at ed wi t h t he 
appl i cabl e [ ver y l ow] [ l ow l evel ]  of  pr ot ect i on.   Resul t s of  gl azi ng 
syst ems pr evi ousl y t est ed by t est  pr ot ocol s ot her  t han ASTM F2912 may 
be accept ed pr ovi ded t he r equi r ed l oadi ng,  hazar d l evel  r at i ng,  and 
si ze l i mi t at i ons st at ed her ei n ar e met .

] ][ 2. 1. 5   Wi ndbor ne- Debr i s- I mpact  Per f or mance

**************************************************************************
NOTE:   Ret ai n " Wi ndbor ne- Debr i s- I mpact  Resi st ance"  
Par agr aph i f  r equi r ed by Pr oj ect .  The UFC ci t ed I BC 
def i nes wi ndbor ne debr i s r egi ons.   Enhanced 
pr ot ect i on appl i es t o essent i al  f aci l i t i es.  Ver i f y  
s i t e speci f i c  r equi r ement s wi t h t he AHJ.   Del et e 
i t ems not  r equi r ed.  

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

Ext er i or  gl azi ng must  compl y wi t h i ndi cat ed basi c or  enhanced pr ot ect i on 
t est i ng r equi r ement s i n ASTM E1996 f or  [ Wi nd Zone 1]  [ Wi nd Zone 2]  [ Wi nd 
Zone 3]  [ Wi nd Zone 4]  when t est ed accor di ng t o ASTM E1886.   Test  speci mens 
must  be no smal l er  i n wi dt h and l engt h t han gl azi ng i ndi cat ed f or  use on 
Pr oj ect  and must  be i nst al l ed i n same manner  as gl azi ng i ndi cat ed f or  use 
on Pr oj ect .

a.  Ref er  t o dr awi ngs f or  c l assi f i cat i on of  t ower  cab r equi r i ng basi c or  
enhanced pr ot ect i on.

[ b.  Lar ge- Mi ssi l e Test :  For  gl azi ng l ocat ed wi t hi n 9. 1 m 30 f eet  of  gr ade.

][ c.  Smal l - Mi ssi l e Test :  For  gl azi ng l ocat ed mor e t han 9. 1 m 30 f eet  above 
grade.

] ] 2. 1. 6   Tower  Cab Gl ass Locat i on and Si zes

Ref er  t o Dr awi ngs f or  l ocat i on,  s i ze i nt ent ,  and geomet r y of  t ower  cab 
gl ass uni t s.

2. 1. 7   Tower  Cab Gl ass Sl ope

Pr ovi de out war d s l ope i ndi cat ed on t he dr awi ngs f or  t ower  cab gl ass.

2. 2   GLASS MATERI ALS

**************************************************************************
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NOTE:  I nsul at ed gl ass syst ems shoul d be used wher e 
r equi r ed f or  t her mal  i nsul at i on or  condensat i on 
cont r ol .   Use ai r -  or  i ner t  gas- f i l l ed i nt er space 
f or  i nsul at ed gl ass onl y.

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

Tower  cab gl ass t hi cknesses shown on t he Dr awi ngs or  speci f i ed her ei n ar e 
mi ni mums.  Manuf act ur er  must  cer t i f y  t hat  gl ass can wi t hst and al l  f or ces 
specified.

a.  The t hi ckness of  t he t ower  cab gl ass must  be det er mi ned t he Gl ass 
Engi neer  compl yi ng wi t h ASTM E2461 f or  a pr obabi l i t y  of  br eakage of  1 
l i t e per  1000.

**************************************************************************
NOTE:  " Pr obabi l i t y  of  Br eakage f or  Sl oped Gl azi ng"  
Subpar agr aph bel ow i s mor e conser vat i ve t han ASTM 
E1300 and t he I BC,  whi ch ar e based on a pr obabi l i t y  
of  br eakage of  8 l i t e per  1000.   

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

b.  No on- si t e gr i ndi ng or  buf f i ng of  t he gl ass i s al l owed.  Gl ass edges must  
be c l ean cut ,  undamaged,  and f l at  gr ound.

c.  Pr obabi l i t y  of  Br eakage f or  Sl oped Gl azi ng:  For  gl ass sur f aces s l oped 
f r om ver t i cal ,  t he t hi ckness of  t he t ower  cab gl ass must  be det er mi ned 
by ASTM E2461 f or  a pr obabi l i t y  of  br eakage not  gr eat er  t han 1 l i t e per  
1000 at  t he f i r s t  occur r ence of  t he desi gn wi nd l oadi ng.

d.  Gl ass subj ect  t o acci dent al  human i mpact  must  be gl azed wi t h l ami nat ed 
saf et y gl ass i n accor dance wi t h 16 CFR 1201 and ANSI  Z97. 1.

2. 2. 1   Anneal ed Gl ass

**************************************************************************
NOTE:  Tower  cab gl azi ng r ecommended f or  ai r  t r af f i c  
cont r ol  t ower s i s l ow- i r on c l ear  f l oat  gl ass.   
St andar d c l ear  gl ass i s not  r ecommended because of  
l ower  v i s i bl e l i ght  t r ansmi ssi on compar ed t o 
l ow- i r on gl ass.   However ,  wher e new gl ass i s t o 
mat ch exi st i ng adj acent  gl ass t hat  i s  not  l ow- i r on 
t he Cont r act i ng Of f i cer  may el ect  t o appr ove 
st andar d gl ass.  Ti nt ed gl ass i s not  al l owed f or  cab 
gl azi ng.   

Heat  st r engt hened,  t emper ed,  and chemi cal l y 
st r engt hened gl ass i s not  al l owed f or  cab gl azi ng 
because of  opt i cal  di st or t i ons cr eat ed by t he 
st r engt heni ng pr ocess.   Gl ass c l ad pol ycar bonat e i s 
al so not  al l owed.

Coor di nat e wi t h user  and mechani cal  engi neer  i f  a 
Low- E coat i ng i s  t o be appl i ed t o gl ass t o i mpr ove 
t he gl ass uni t ' s  t her mal  pr oper t i es.   The Low- E 
coat i ng has some af f ect  on t he v i s i bl e l i ght  
t r ansmi ssi on,  t hough t hi s i s  consi der ed an 
accept abl e t r ade- of f  because of  t he i ncr eased 
comf or t  l evel s f or  t he cont r ol l er s i n t he t ower  cab.
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Sel ect  one of  t he f l oat  gl ass pr oduct s bel ow as t he 
t ower  cab gl ass.   Ret ai n or  modi f y f ol l owi ng 
sub- par agr aphs as r equi r ed.

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

Low- i r on anneal ed f l oat  gl ass must  be ASTM C1036,  Type I ,  Cl ass I  ( Cl ear ) ,  
qual i t y  q3;  and wi t h v i s i bl e l i ght  t r ansmi ssi on of  not  l ess t han 91 per cent  
and sol ar  heat  gai n coef f i c i ent  of  not  l ess t han 0. 90 f or  6 mm 1/ 4 i nch
t hi ckness wi t h t he f ol l owi ng quant i t i es:

a.  Al l owabl e scr at ches:  None.

**************************************************************************
NOTE:   Sel ect  one of  t he f ol l owi ng par agr aphs bel ow 
based on consul t at i on wi t h gl ass manuf act ur er  on 
r ecommended gl azi ng f or  t ower  cab.   Wi nd desi gn 
cr i t er i a devel oped by st r uct ur al  engi neer ,  s i ze of  
gl ass uni t s,  and cab gl ass f r ami ng syst em wi l l  
di ct at e r equi r ed assembl y of  cab gl ass.

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

[ 2. 2. 2   I nsul at ed Gl ass

I nsul at i ng- gl ass component s must  be as r equi r ed t o f act or y- assembl e gl ass  
uni t s wi t h her met i cal l y  seal ed dehydr at ed i nt er space,  qual i f i ed accor di ng 
to ASTM E2190.

**************************************************************************
NOTE:   Base sel ect i on of  seal i ng syst em of  i nsul at ed 
gl ass uni t s on compat i bi l i t y  wi t h ot her  gl azi ng 
mat er i al s.   For  exampl e,  gl azi ng syst ems i nst al l ed 
wi t h s i l i cone gl azi ng seal ant s gener al l y  r equi r e t he 
same mat er i al  f or  secondar y seal i ng of  
i nsul at i ng- gl ass uni t s.

I nsul at i ng gl ass uni t s i nner  and out er  l i t es may not  
r emai n par al l el  i f  f abr i cat ed at  one el evat i on l evel  
and t r anspor t ed or  i nst al l ed at  hi gher  el evat i ons.   
Pr ovi de gr ade el evat i on of  ATCT above sea l evel  
ei t her  on dr awi ngs or  i n speci f i cat i ons.

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

a.  Seal i ng Syst em:  Uni t s must  be doubl e seal ed.  Pr i mar y seal  must  be 
pol y i sobut yl ene;  secondar y seal  must  be s i l i cone.

**************************************************************************
NOTE:   Spacer  must  be st ai nl ess st eel  f or  t he 
f ol l owi ng r easons,  st r onger  and keepi ng her met i c 
seal s i nt act  dur i ng i nst al l at i on,  and bet t er  t her mal  
per f or mance t han ot her  spacer  mat er i al s.

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

b.  Spacer :  St ai nl ess st eel .

c.  Desi ccant :  Mol ecul ar  s i eve or  s i l i ca gel ,  or  a bl end of  bot h.

**************************************************************************
NOTE:   Br eat her  t ubes must  not  be al l owed f or  
i nsul at ed gl ass uni t s.   Coor di nat e wi t h manuf act ur er  
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t he need f or  capi l l ar y t ubes onl y i f  use i s appr oved 
by t he Cont r act i ng Of f i cer  and onl y i f  use does not  
l i mi t  war r ant y cover age.      

Capi l l ar y Tube -  Typi cal l y  0. 25 t o 0. 50 mm 0. 01 t o 
0. 02 i nch i nsi de di amet er  st ai nl ess st eel  t ubes,  
appr oxi mat el y 305 mm 12 i nch l ong,  and ar e l ef t  open 
af t er  i nst al l at i on.   Capi l l ar y t ubes ar e used i n l ow 
humi di t y mount ai nous ar eas of  t he count r y t o 
equal i ze pr essur e.   The 305 mm 12 i nch l ong t ube 
mi ni mi zes moi st ur e ent er i ng uni t ,  but  i n smal l  gl ass 
uni t s,  t hi s can st i l l  be s i gni f i cant  amount  of  
moisture.

Br eat her  Tube -  Typi cal l y  3 mm 1/ 8 i nch i nsi de 
di amet er  al umi num t ubes,  75 t o 150 mm 3 t o 6 i nches 
l ong t hat  ar e seal ed af t er  i nst al l at i on.   Br eat her  
t ubes ar e used t o al l ow f or  pr essur e di f f er ent i al s  
dur i ng shi ppi ng.   Concer n i s wi l l  humi di t y ent er  
dehydr at ed i nt er space dur i ng manuf act ur i ng and 
shi ppi ng.   Some manuf act ur er s wi l l  not  honor  
war r ant y i f  gl ass uni t  has br eat her  t ube.

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

NOTE:   Ant i t er r or i sm per f or mance r at ed gl ass,  
wi ndbor ne debr i s  r egi on r at ed gl ass,  and saf et y 
gl ass ar e r equi r ed t o be l ami nat ed gl ass.   One or  
al l  of  t hese r equi r ement s may appl y t o t he t ower  cab 
gl ass desi gn.

**************************************************************************
][ 2. 2. 3   Lami nat ed Gl ass I nt er l ayer s

Lami nat ed gl ass must  compl y wi t h t he GANA Lami nat e Manual  and i nt er l ayer  
must  compl y wi t h ASTM C1172.   Use mat er i al s  t hat  have a pr oven r ecor d of  no 
t endency t o bubbl e,  di scol or ,  or  l ose physi cal  and mechani cal  pr oper t i es 
af t er  f abr i cat i on and i nst al l at i on.

a.  I nt er l ayer  Mat er i al :  [ Pol yvi nyl  but yr al  ( PVB)  i nt er l ayer ]  [ I onomer i c 
pol ymer  i nt er l ayer ]  [ or ]  [ Cast - i n- pl ace and cur ed- t r anspar ent - r esi n 
i nt er l ayer ]  used i n compl i ance wi t h t he i nt er l ayer  manuf act ur er ' s 
wr i t t en i nst r uct i ons.

b.  I nt er l ayer  Thi ckness:  Pr ovi de t hi ckness not  l ess t han t hat  i ndi cat ed and 
as needed t o compl y wi t h engi neer ed r equi r ement s.

c.  I nt er l ayer  Col or :  Cl ear .

][ 2. 2. 4   Interspace

The i nner  and out er  l i t es of  i nsul at ed gl ass uni t s  must  be separ at ed by a 
12. 7 mm 1/ 2- i nch mi ni mum her met i cal l y  seal ed i nt er space.   The ent r apped ai r  
or  gas must  be dehydr at ed by a dr y i ng agent .   Tower  cab gl ass must  be 
f abr i cat ed f or  use at  t he i nst al l at i on’ s el evat i on above mean sea l evel  
( AMSL) .   Uni t s must  be f r ee of  any opt i cal  di st or t i on at  t he t i me of  
installation.

] 2. 3   TOWER CAB GLASS ASSEMBLI ES

**************************************************************************
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NOTE:  Requi r ement s f or  cont r ol  t ower  cab gl azi ng ar e 
f or  t he s i zes and det ai l s  on t he cur r ent  st andar d 
cont r ol  t ower  dr awi ngs.   Any modi f i cat i on f r om 
st andar d wi l l  be made onl y wi t h t he appr oval  of  t he 
Cont r act i ng Of f i cer .  

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  
al so be added:   When uni t s f r om ot her  t han a 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 gl azi ng uni t s i n ai r cr af t  cont r ol  t ower  
cabs t o t he Cont r act i ng Of f i cer .

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

Tol er ances and c l 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 met al  f r ames t o t he gl ass under  al l  desi gn 
condi t i ons.   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 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.

**************************************************************************
NOTE:   For  bet t er  t her mal  per f or mance,  a 
Low- Emi ssi v i t y ( Low- E)  coat i ng on gl ass i s 
r ecommended f or  most  l ocat i ons.   Low- E coat i ng 
sel ect i on must  have mi ni mal  i mpact  on t he v i s i bl e 
l i ght  t r ansmi t t ance,  as t he i mpor t ance of  v i s i bl e 
t r ansmi t t ance of  l i ght  i s  cr i t i cal  t o t he cab 
oper at i on.   Coor di nat e wi t h gl ass manuf act ur er ,  
Cont r act i ng Of f i cer ,  and mechani cal  engi neer  
r egar di ng sel ect i on of  Low- E coat i ng.

For  i nsul at ed gl ass uni t s,  Low- E coat i ng shoul d be 
on one of  t he gl ass sur f aces f aci ng t he i nt er space;  
on t he i nt er i or - s i de sur f ace i n heat i ng- domi nat ed 
bui l di ngs and on t he ext er i or - s i de 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.   ( The number  one ( 1)  sur f ace of  t he gl ass 
i s al ways t he ext er i or  f ace of  t he gl ass assembl y;  
sur f aces ar e count ed on each pl y of  gl ass wi t h t he 
hi ghest  number ed sur f ace f aci ng t he i nt er i or  of  t he 
building.

When sel ect i ng gl ass and a coat i ng,  ver i f y wi t h 
manuf act ur er / f abr i cat or  i f  Low- E coat i ng i s ei t her  
pyr ol yt i c  or  vacuum appl i ed t o gl ass.   Be awar e t hat  
cur r ent l y appl y i ng Low- E coat i ng t o gl ass t hi cker  
t han 6 mm 1/ 4 i nch i s pr obl emat i c .   I f  r equi r ed on 
gl ass t hi cker  t han 6 mm 1/ 4 i nch consi der  usi ng 
l ami nat ed gl ass.   Coor di nat e wi t h gl ass 
manufacturer/fabricator.

Pyr ol yt i c  coat i ngs ( har d coat )  ar e appl i ed by gl ass 
manuf act ur er  dur i ng t he manuf act ur i ng pr ocess and 
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ar e i nt egr al  t o t he gl ass.   Pyr ol yt i c  coat i ngs ar e 
mor e dur abl e t han vacuum deposi t .   Easi er  t o shi p,  
handl e,  and i nst al l .   Thi s Low- E coat i ng i s used on 
s i ngl e panes of  gl ass wher e Low- E coat i ng i s 
exposed.   ( Ver i f y i f  sel ect i ng l ami nat ed gl ass,  i f  
l ow- E i s r equi r ed t o be pyr ol i t i cal l y  appl i ed. )
Vacuum deposi t  ( Sput t er )  coat i ngs ( sof t  coat )  can be 
appl i ed by ei t her  manuf act ur er ,  or  f abr i cat or  of  
gl ass.   Vacuum deposi t  coat i ngs r equi r e speci al  
handl i ng and st or age t o pr ot ect  t he coat i ng.   
Typi cal l y  onl y used i n i nsul at ed gl ass uni t s,  as 
coat i ng r equi r es pr ot ect i on.   Vacuum deposi t  of f er s 
mor e coat i ng opt i ons and i mpr oved sol ar ,  t her mal ,  
and l i ght - t o- sol ar  gai n opt i ons t han t he pyr ol i t i c  
process.

Coor di nat e wi t h gl ass manuf act ur er ' s and 
f abr i cat or ' s t her mal  per f or mance of  gl ass assembl y.

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

**************************************************************************
NOTE:  The use of  Low- E coat i ng on t he gl ass i s
r ecommended f or  most  c l i mat es,  however  caut i on 
shoul d be used.   I t  i s  pr obl emat i c t o appl y t o gl ass 
t hi cker  t han 6 mm 1/ 4 i nch.   I f  t he gl ass l ayup i s  
r equi r ed t o be t hi cker ,  t hen i t  i s  possi bl e t o use 
mul t i pl e l ayer s of  l ami nat ed gl ass ( i . e. ,  6 mm 1/ 4 
i nch gl ass pl us 1. 52 mm 0. 060 i nch i nt er l ayer  pl us 
12. 7 mm 1/ 2 i nch gl ass pl us 1. 52 mm 0. 060- i nch 
i nt er l ayer  pl us 12. 7 mm 1/ 2 i nch gl ass)  wi t h t he 
Low- E on t he 6 mm 1/ 4 i nch l i t e when r equi r ed.

Use gr eat er  i nt er l ayer  t hi cknesses f or  i mpr oved 
i mpact  and bl ast  r esi st ance as det er mi ned by t he 
gl ass engi neer .   I t  i s  not  r ecommended t o use 
t hi ckness l ess t han 1. 52 mm 0. 060 i nch.

**************************************************************************
[ **************************************************************************

NOTE:   The assembl y of  l ami nat ed gl ass can be done a 
number  of  di f f er ent  ways.   I t  can be wi t h or  wi t hout  
a Low- E coat i ng.   I t  can be assembl ed i n t wo,  t hr ee,  
or  mor e pl i es of  var yi ng gl ass pl y t hi cknesses or  
t he same t hi cknesses.  Modi f y f ol l owi ng par agr aphs as 
necessar y f or  sel ect i on of  t hi s cab gl azi ng.

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

][ 2. 3. 1   Lami nat ed Anneal ed Gl ass Uni t s

Gl ass Type:  Low- i r on c l ear  l ami nat ed gl ass wi t h no l ess t han t wo pl i es of  
l ow- i r on anneal ed f l oat  gl ass.

**************************************************************************
NOTE:  Pr ovi de over al l  uni t  t hi ckness mi ni mum based 
on concept  desi gn and i ncl udi ng t ot al  gl ass 
t hi ckness and i nt er l ayer  t hi ckness.   These wi l l  be 
mi ni mums as del egat ed gl ass engi neer i ng may 
i ncr eases uni t  t hi cknesses.

**************************************************************************
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a.  Over al l  Uni t  Thi ckness:   [ _____]  mm [ _____]  i nch mi ni mum.

b.  Mi ni mum Thi ckness of  Each Gl ass Pl y:  3 mm 1/ 8 i nch.

c.  I nt er l ayer  Thi ckness:  1. 52 mm 0. 060 i nch mi ni mum each.

][ 2. 3. 2   Low- E Coat ed Lami nat ed Anneal ed Gl ass Uni t s

Gl ass Type:  Low- i r on c l ear  Low- E l ami nat ed gl ass wi t h [ t wo]  [ _____]  pl i es 
of  l ow- i r on anneal ed f l oat  gl ass.

a.  Over al l  Uni t  Thi ckness: [ _____]  [ _____]  mm [ _____]  i nch mi ni mum.

b.  Mi ni mum Thi ckness of  Each Gl ass Pl y:  3 mm 1/ 8 i nch.

c.  I nt er l ayer  Thi ckness:  1. 52 mm 0. 060 i nch mi ni mum each.

**************************************************************************
NOTE:   Wher e l ow- e coat i ng i s r equi r ed at  l ami nat ed 
uni nsul at ed gl ass,  pr ovi de pyr ol i t i c  har d coat  at  
ext er nal  sur f ace when appr oved by t he Cont r act i ng 
Of f i cer  or  on sur f ace appr oved or  pr ovi de appr oved 
l ow- e f i l m bet ween t wo pl i es of  i nt er l ayer s.

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

d.    Low- E Per f or mance:  [ Pyr ol yt i c  har d coat  on f i r st  sur f ace ( out  of  f our  
sur f aces t ot al ) ]  [ Pyr ol yt i c  har d coat  on f our t h sur f ace ( out  of  f our  
sur f aces t ot al ) ]   [ Low- E f i l m bet ween t wo pl i es of  i nt er l ayer ] .

e.    Wi nt er  Ni ght t i me U- Fact or :  [ _____]  maxi mum.

f .    Summer  Dayt i me U- Fact or :  [ _____]  maxi mum.

g.    Vi s i bl e Li ght  Tr ansmi t t ance:  [ _____]  per cent  mi ni mum.

h.    Sol ar  Heat  Gai n Coef f i c i ent :  [ _____]  maxi mum.

][ 2. 3. 3   I nsul at ed Lami nat ed Anneal ed Gl ass Uni t s

Gl ass Type:  I nsul at i ng l ami nat ed l ow- i r on c l ear  anneal ed f l oat  gl ass.

a.  Over al l  Uni t  Thi ckness:  [ _____]  mm [ _____]  i nch mi ni mum.

b.  Out door  Li t e:  Low- i r on c l ear  l ami nat ed gl ass wi t h t wo pl i es of  l ow- i r on 
anneal ed f l oat  gl ass.

1)  Mi ni mum Thi ckness of  Each Gl ass Pl y:  3 mm 1/ 8 i nch.
2)  I nt er l ayer  Thi ckness:  1. 52 mm 0. 060 i nch mi ni mum each.

c.  I nt er space Cont ent :  [ Ai r ] [ Ar gon] .

d.  I ndoor  Li t e:  Low- i r on c l ear  l ami nat ed gl ass wi t h t wo pl i es of  l ow- i r on 
anneal ed f l oat  gl ass

Mi ni mum Thi ckness of  Each Gl ass Pl y:  3 mm 1/ 8 i nch.
2)  I nt er l ayer  Thi ckness:  1. 52 mm 0. 060 i nch mi ni mum each.

e.  Wi nt er  Ni ght t i me U- Fact or :  [ _____]  maxi mum.
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f .  Summer  Dayt i me U- Fact or :  [ _____]  maxi mum.

g.  Vi s i bl e Li ght  Tr ansmi t t ance:  [ _____]  per cent  mi ni mum.

h.  Sol ar  Heat  Gai n Coef f i c i ent :  [ _____]  maxi mum.

][ 2. 3. 4   Low- E Coat ed I nsul at ed Lami nat ed Anneal ed Gl ass Uni t s

Gl ass Type:  I nsul at i ng l ami nat ed Low- E coat ed l ow- i r on c l ear  anneal ed f l oat  
glass.

a.  Over al l  Uni t  Thi ckness:   [ _____]  mm [ _____]  i nch mi ni mum.

b.  Out door  Li t e:  Low- i r on c l ear  l ami nat ed gl ass wi t h t wo pl i es of  l ow- i r on 
anneal ed f l oat  gl ass.

1)  Mi ni mum Thi ckness of  Each Gl ass Pl y:  3 mm 1/ 8 i nch.
2)  I nt er l ayer  Thi ckness:   1. 52 mm 0. 060 i nch mi ni mum each.

c.  I nt er space Cont ent :  [ Ai r ] [ Ar gon] .

d.  Low- E Coat i ng:  [ Pyr ol yt i c  on f our t h]  [ Pyr ol yt i c  on f i f t h]  [ Sput t er ed on 
f our t h]  [ Sput t er ed on f i f t h]  sur f ace ( out  of  ei ght  sur f aces t ot al ) .

e.  I ndoor  Li t e:  Low- i r on c l ear  l ami nat ed gl ass wi t h t wo pl i es of  l ow- i r on 
anneal ed f l oat  gl ass

1)  Mi ni mum Thi ckness of  Each Gl ass Pl y:   3 mm1/ 8 i nch.
2)  I nt er l ayer  Thi ckness:   1. 52 mm0. 060 i nch mi ni mum each.

f .  Wi nt er  Ni ght t i me U- Fact or :  [ _____]  maxi mum.

g.  Summer  Dayt i me U- Fact or :  [ _____]  maxi mum.

h.  Vi s i bl e Li ght  Tr ansmi t t ance:  [ _____]  per cent  mi ni mum.

i .  Sol ar  Heat  Gai n Coef f i c i ent :  [ _____]  maxi mum.

] 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 a dar k col or  t o mat ch mul l i ons.

2. 4. 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 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.   For  l ami nat ed gl ass t he seal ant  must  be compat i bl e 
wi t h i nt er l ayer .   Seal ant  col or  must  be as sel ect ed f r om manuf act ur er ' s 
samples.

2. 4. 2   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 pr oj ect  speci f i c  condi t i ons.
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2. 4. 3   Seal i ng Tapes

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 seal i ng t ape 
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. 4   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  of  90.   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. 5   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. 6   Gl azi ng Accessor i es

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 ant i cor r osi on 
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   FABRICATION

Pr ovi de gl azi ng uni t s r equi r ed t o f i t  gl azi ng openi ng s i zes and shapes and 
out war d s l ope i ndi cat ed on t he const r uct i on document s and as ver i f i ed i n 
t he f i el d wi t h edge and f ace c l ear ances,  edge and sur f ace condi t i ons,  and 
bi t e compl yi ng wi t h wr i t t en i nst r uct i ons manuf act ur er ,  f abr i cat or  and 
r ef er enced gl azi ng publ i cat i ons,  t o compl y wi t h syst em per f or mance 
requirements.

PART 3   EXECUTI ON

3. 1   GLAZI NG,  GENERAL

Compl y wi t h combi ned r ecommendat i ons of  manuf act ur er s of  gl ass,  seal ant s,  
gasket s,  and ot her  gl azi ng mat er i al s,  except  wher e mor e st r i ngent  
r equi r ement s ar e i ndi cat ed,  i ncl udi ng t hose i n r ef er enced gl azi ng 
publications.

I nst al l  t ower  cab gl ass at  out war d s l ope i ndi cat ed on t he dr awi ngs.

Gl azi ng channel  di mensi ons as i ndi cat ed on Dr awi ngs pr ovi de necessar y bi t e 
on gl ass,  mi ni mum edge and f ace c l ear ances,  and adequat e seal ant  
t hi cknesses,  wi t h r easonabl e t ol er ances.  Adj ust  as r equi r ed by Pr oj ect  
condi t i ons dur i ng i nst al l at i on.

Pr ot ect  gl ass f r om edge damage dur i ng handl i ng and i nst al l at i on as f ol l ows:

a.  Use a r ol l i ng bl ock i n r ot at i ng gl ass uni t s t o pr event  damage t o gl ass 
cor ner s.  Do not  i mpact  gl ass wi t h met al  f r ami ng.   Use suct i on cups t o 
shi f t  gl ass uni t s wi t hi n openi ngs;  do not  r ai se or  dr i f t  gl ass wi t h a 
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pr y bar .  Rot at e gl ass l i t es wi t h f l ar es or  bevel s on bot t om hor i zont al  
edges so edges ar e l ocat ed at  t op of  openi ng,  unl ess ot her wi se 
i ndi cat ed by manuf act ur er ' s l abel .

b.  Remove damaged gl ass f r om Pr oj ect  s i t e and l egal l y di spose of  of f  s i t e.  
Damaged gl ass i s  gl ass wi t h edge damage or  ot her  i mper f ect i ons t hat ,  
when i nst al l ed,  weaken gl ass and i mpai r  per f or mance and appear ance.

Appl y pr i mer s t o j oi nt  sur f aces wher e r equi r ed f or  adhesi on of  seal ant s,  as 
det er mi ned by pr econst r uct i on seal ant - subst r at e t est i ng.

I nst al l  el ast omer i c set t i ng bl ocks i n s i l l  r abbet s,  s i zed and l ocat ed t o 
compl y wi t h r ef er enced gl azi ng st andar d,  unl ess ot her wi se r equi r ed by gl ass 
manuf act ur er .   Set  bl ocks i n t hi n cour se of  compat i bl e seal ant  sui t abl e f or  
heel  bead.

Do not  exceed edge pr essur es st i pul at ed by gl ass manuf act ur er s f or  
i nst al l i ng gl ass l i t es.

Pr ovi de spacer s f or  gl ass as f ol l ows:

a.  Locat e spacer s i nsi de,  out s i de,  and di r ect l y opposi t e each ot her .  
I nst al l  cor r ect  s i ze and spaci ng t o pr eser ve r equi r ed f ace c l ear ances,  
except  wher e gasket s and gl azi ng t apes ar e used t hat  have demonst r at ed 
abi l i t y  t o mai nt ai n r equi r ed f ace c l ear ances and compl y wi t h syst em 
per f or mance r equi r ement s.

b.  Pr ovi de manuf act ur er ' s r ecommended mi ni mum bi t e of  spacer s on gl ass and 
use t hi ckness equal  t o seal ant  wi dt h.   Wi t h gl azi ng t ape,  use t hi ckness 
s l i ght l y l ess t han f i nal  compr essed t hi ckness of  t ape.

Pr ovi de edge bl ocki ng t o compl y wi t h r equi r ement s of  r ef er enced gl azi ng 
publ i cat i ons,  unl ess ot her wi se r equi r ed by gl ass manuf act ur er .   Pr event  
shi f t i ng of  gl ass uni t s wi t hi n t he mul l i on r abbet s whi ch coul d cause l oss 
of  r equi r ed bi t e.

3. 2   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 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 .

**************************************************************************
NOTE:   Ret ai n f ol l owi ng par agr aph i f  t he speed of  
const r uct i on of  t he ai r  t r af f i c  cont r ol  t ower  i s not  
of  t he essence.   The cab gl azi ng and st r uct ur al  
f r ami ng syst em di mensi ons can somet i mes be di st or t ed 
by wei ght  of  cab r oof  assembl y or  t emper at ur e/  sol ar  
heat  gai n wher e r adi ant  ener gy of  t he sun causes 
some openi ng s i zes t o var y dur i ng i nst al l at i on 
process.

**************************************************************************
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[ Wher e t ower  cab gl ass mul l i ons al so st r uct ur al l y  suppor t  t he t ower  cab r oof  
and pent house,  t he f ul l  dead l oad of  t he t ower  cab r oof ,  not  i ncl udi ng t he 
t ower  cab cei l i ng gr i d and panel s,  must  be appl i ed bef or e t aki ng f i nal  
measur ement s of  t he t ower  cab gl azi ng openi ngs.   The t ower  cab gl ass must  
t hen be f abr i cat ed t o f i t  t hose act ual  di mensi ons.

] I nspect  gl azi ng uni t s t o l ocat e ext er i or  and i nt er i or  sur f aces.   
Tempor ar i l y  l abel  or  mar k uni t s as needed so t hat  ext er i or  and i nt er i or  
sur f aces ar e r eadi l y i dent i f i abl e.   Do not  use mat er i al s t hat  l eave v i s i bl e 
mar ks i n t he compl et ed Wor k.

Cl ean gl azi ng channel s and ot her  f r ami ng member s r ecei v i ng gl ass 
i mmedi at el y bef or e gl azi ng.   Remove coat i ngs not  speci f i ed as per manent l y 
bonded t o subst r at es.

Ensur e t hat  gl azi ng f r ami ng weep syst em must  not  be obst r uct ed dur i ng 
i nst al l at i on of  gl azi ng.   Coor di nat e i nst al l at i on wi t h gl azi ng f r ame 
manuf act ur er ' s i nst r uct i ons,  and r equi r ement s.   

3. 3   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.   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. 3. 1   Manuf act ur er ' s I nst r uct i ons

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.   Conf i r m 
t hat  addi t i onal  speci f i ed r equi r ement s ar e accept ed by t he manuf act ur er  i n 
wr i t i ng.   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 5 mm 3/ 16 i nch.   The 
gl ass must  be edged,  t op and bot t om,  wi t h 5 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 or  met al  bar s.   
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  whi ch must  be submi t t ed and appr oved pr i or  t o shi ppi ng t he 
t ower  cab gl ass.

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 i s not  
permitted.

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

**************************************************************************
NOTE:   Del et e f ol l owi ng par agr aph i f  cab gl ass uni t s 
ar e not  i nsul at ed gl ass uni t s.

**************************************************************************
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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 i s not  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. 3. 4   Sei smi c I nst al l at i on 

**************************************************************************
NOTE:   Del et e f ol l owi ng par agr aph i f  cab gl ass uni t s 
ar e not  bei ng i nst al l ed i n hi gh sei smi c ar ea.

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

Compl y wi t h t he f ol l owi ng r equi r ement s f or  sei smi c i nst al l at i on.

a.  Gl ass Cor ner  and Edge Cushi oni ng:  Paddi ng consi st i ng of  50- 70 shor e 
dur omet er  har dness mat er i al  shoul d be pl aced i n t he gl azi ng channel  or  
on t he gl ass edges/ cor ner s t o avoi d any gl ass t o f r ame cont act .

b.  Gasket  Per f or mance:  Gasket  shoul d have a posi t i ve l ock- i n met hod so t hat  
gasket  wi l l  not  di sengage f r om met al  f r ami ng syst em dur i ng up and down 
and si de- t o- s i de movement .

c.  Set t i ng Bl ocks and Suppor t s:  Per manent l y mount  set t i ng bl ock and 
suppor t s t o f r ame usi ng a compat i bl e seal ant .   Use ant i - wal k bl ocks.

] 3. 3. 5   Lami nat ed Gl ass Uni t s

**************************************************************************
NOTE:  Del et e f ol l owi ng par agr aph i f  cab gl ass uni t s 
ar e not  l ami nat ed gl ass.

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

Fr ames 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 pr event  wat er  col l ect i on i n channel s or  r abbet s.

3. 4   CLEANING

Fol l ow r ecommendat i ons of  GANA Gl azi ng Manual  and t he gl ass manuf act ur er .  
Cl ean gl ass and met al  f r equent l y dur i ng const r uct i on.   Cl ean gl ass sur f aces 
and r emove l abel s,  pai nt  spot s,  and ot her  def acement  as r equi r ed t o pr event  
st ai ni ng.   Gl ass must  be c l eaned wi t h a sof t ,  c l ean,  gr i t - f r ee c l ot h,  mi l d 
soap,  det er gent ,  or  s l i ght l y aci di c c l eani ng sol ut i on.   Ri nse i mmedi at el y 
af t er  c l eani ng wi t h wat er  and pr ompt l y r emove excess r i nse wat er  wi t h a 
c l ean squeegee.   Razor  bl ades or  ot her  shar p obj ect s must  not  be used t o 
c l ean gl ass sur f aces.   Gl ass must  be c l ean at  t he t i me t he Wor k i s accept ed.

3. 4. 1   Cl eani ng Pr i or  t o Fi nal  I nspect i on

Cl ean gl ass at  l east  one day pr i or  t o f i nal  i nspect i on.  Fi nal  i nspect i on 
wi l l  be per f or med dur i ng t he day and at  ni ght .   I nspect i on at  ni ght  i s  
r equi r ed ver i f y i ng t hat  t he gl ass does not  have opt i cal  di st or t i ons t hat  
causes ghost i ng/ doubl e i mages.   No addi t i onal  wor k wi l l  be per f or med i n 
t ower  cab by t he cont r act or  af t er  f i nal  i nspect i on wi t hout  per mi ssi on of  
cont r act i ng of f i cer .

3. 5   PROTECTION

Gl ass wor k must  be pr ot ect ed i mmedi at el y af t er  i nst al l at i on.   Gl azed 
openi ngs must  be i dent i f i ed 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 i ve mat er i al  must  be 
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pl aced 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.   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 must  be r emoved and r epl aced wi t h new uni t s .

Fol l ow r ecommendat i ons of  GANA Gl azi ng Manual  and t he gl ass manuf act ur er .  
Pr ot ect  t he gl ass f r om wel d spl at t er  by usi ng pl ywood or  heavy t ar paul i ns.  
Do not  pl ace i nsul at i on over  t he gl ass f or  pr ot ect i on or  keep shadi ng 
mat er i al  on t he gl ass because excess t her mal  bui l dup coul d r esul t  i n gl ass 
br eakage.   Do not  al l ow mat er i al s  t o be st or ed or  pl aced i n cont act  wi t h 
t he gl ass.  

3. 6   WASTE MANAGEMENT

**************************************************************************
NOTE:   Fl oat  gl ass cannot  be r ecycl ed wi t h 
bever age- cont ai ner  gl ass.   Di ver t i ng wast e f r om t he 
l andf i l l  cont r i but es t o t he r equi r ed LEED MR 
cr edi t .   Coor di nat e wi t h Sect i on 01 74 19 
CONSTRUCTI ON AND DEMOLI TI ON WASTE MANAGEMENT.   
Desi gner  must  ver i f y t hat  i t ems ar e abl e t o be 
di sposed of  as speci f i ed.

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

Di sposal  and r ecycl i ng of  wast e mat er i al s,  i ncl udi ng cor r ugat ed car dboar d 
r ecycl i ng,  must  be i n accor dance wi t h t he Wast e Management  Pl an.   Cl ose and 
seal  t i ght l y al l  par t l y  used seal ant  cont ai ner s and st or e pr ot ect ed i n 
wel l - vent i l at ed,  f i r e- saf e ar ea at  moder at e t emper at ur e.

3. 7   MAI NTENANCE MANUALS

Pr ovi de pr oduct  manuf act ur er ' s publ i shed and wr i t t en i nst r uct i ons f or  bot h 
t he mai nt enance and cl eani ng of  t he t ower  cab gl ass assembl i es as i nst al l ed 
i n t he f or mat  compl i ant  wi t h t he pr oj ect  r equi r ement s and as appr oved by 
t he Cont r act i ng Of f i cer .

       - -  End of  Sect i on - -
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