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BLAST RESI STANT TEMPERED GLASS WI NDOWS
08/11

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  bl ast  r esi st ant  t emper ed gl ass 
windows.

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:   Speci f i c  det ai l s  ar e expanded upon i n 
MI L- HBK- 1013/ 1,  Desi gn Gui del i nes f or  Physi cal  
Secur i t y of  Fi xed Land- Based Faci l i t i es.

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

**************************************************************************
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:

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

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

3.   Si zes and t ypes of  wi ndows;  met al  and wood 
subf r ames,  casi ngs,  or  st ool s,  i f  any;  and har dwar e.

4.   Si zes,  l ocat i on,  and swi ng of  vent i l at or s;  
di r ect i on of  s l i de f or  s l i di ng vent i l at or s;  l ocat i on 
and det ai l s  of  f i xed sash.

5.   Typi cal  wi ndow sect i ons and det ai l s .   Show gl ass 
t hi ckness.   Show speci al  gl azi ng,  i f  any.

6.   Met hod of  anchor i ng wi ndows;  s i ze and t ypes of  
c l i ps,  anchor s,  scr ews,  or  ot her  f ast ener s.

7.   Det ai l s  of  nonst r uct ur al  mul l i ons and mul l i on 
cover s;  det ai l  of  anchor i ng and r ei nf or c i ng 
nonst r uct ur al  mul l i ons at  wi ndows t o r ecei ve wi ndow 
cl eaner  anchor s.

8.   Number  of  wi ndow cl eaner  anchor s r equi r ed and 
locations.

9.  Locat i ons of  wi ndows desi gnat ed as f or ced ent r y 
r esi st ant ,  i f  any.

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

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.

ALUMI NUM ASSOCI ATI ON ( AA)

AA DAF45 ( 2003;  Reaf f i r med 2009)  Desi gnat i on Syst em 
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f or  Al umi num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 2603 ( 2017a)  Vol unt ar y Speci f i cat i on,  
Per f or mance Requi r ement s and Test  
Pr ocedur es f or  Pi gment ed Or gani c Coat i ngs 
on Al umi num Ext r usi ons and Panel s

AAMA 2604 ( 2017a)  Vol unt ar y Speci f i cat i on,  
Per f or mance Requi r ement s and Test  
Pr ocedur es f or  Hi gh Per f or mance Or gani c 
Coat i ngs on Al umi num Ext r usi ons and Panel s

AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 ( 2011;  Updat e 1 2014)  Nor t h Amer i can 
Fenest r at i on St andar d/ Speci f i cat i on f or  
Wi ndows,  Door s,  and Skyl i ght s

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 C1048 ( 2018)  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

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

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

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

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 
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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 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

Wi ndow uni t s;  G[ ,  [ _____] ]

  Submi t  dr awi ngs i ndi cat i ng el evat i ons of  wi ndows,  f ul l - s i ze 
sect i ons,  t hi ckness of  met al ,  f ast eni ngs,  pr oposed met hod of  
anchor i ng,  s i ze and spaci ng of  anchor s,  det ai l s  of  const r uct i on,  
compl et e det ai l s  of  set t i ng met hods and mat er i al s f or  each t ype of  
gl azi ng mat er i al ,  det ai l s  of  har dwar e,  [ mul l i on det ai l s , ]  [ met hod 
and mat er i al s f or  weat her st r i ppi ng, ]  [ suppor t  condi t i ons f or  t he 
gl ass, ]  [ mat er i al  and met hod of  at t achi ng subf r ames, ]  [ st ool s, ]  
[ casi ngs, ]  [ s i l l s , ]  [ t r i m, ]  [ wi ndow cl eaner  anchor s, ]  i nst al l at i on 
det ai l s ,  and ot her  r el at ed i t ems.

SD- 03 Pr oduct  Dat a

Wi ndow uni t s;  G[ ,  [ _____] ]

Hardware

Set t i ng mat er i al s

Weatherstripping

  Submi t  wi ndow f r ame dat a f or  each t ype and f i ni sh.
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SD- 04 Sampl es

Wi ndow uni t s

  Submi t  when f act or y- f i ni shed col or  coat i ng i s pr ovi ded.

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

Glass

  Submi t  gl ass manuf act ur er ' s i nst r uct i ons f or  set t i ng and 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  
specified.

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

Wi ndow uni t s,  Dat a Package 1;  ;  G[ ,  [ _____] ]

  Submi t  dat a package i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA.

1. 3   QUALI TY ASSURANCE

1. 3. 1   Label

Each pr i me wi ndow uni t  shal l  bear  t he AAMA Label  war r ant i ng t hat  t he 
pr oduct  compl i es wi t h AAMA/ WDMA/ CSA 101/ I . S. 2/ A440.   Cer t i f i cat es of  
Compl i ance at t est i ng t hat  t he pr i me wi ndow uni t s meet  t he r equi r ement s of  
AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 wi l l  be accept abl e i n l i eu of  pr oduct  l abel i ng.

1. 3. 2   Gl ass and Gl azi ng

Pr ovi de mat er i al s t hat  ar e cer t i f i ed t o meet  ANSI  Z97. 1 by an i ndependent  
t est i ng l abor at or y.

1. 3. 3   I ndependent  Test i ng

Test i ng shal l  be per f or med by an i ndependent  t est i ng l abor at or y ( cer t i f i ed 
by t he Cont r act i ng Of f i cer )  and t est  r epor t  shal l  be s i gned by a r egi st er ed 
pr of essi onal  engi neer  and shal l  i ncl ude r esul t s f r om t est s i n t he 
calculations.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

a.   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 '  name and br ands.   Del i ver  wi ndow 
assembl i es i n an undamaged condi t i on.   Exer ci se car e i n handl i ng 
and hoi st i ng wi ndows dur i ng t r anspor t at i on and at  t he j ob s i t e.  
St or e wi ndows and component s out  of  cont act  wi t h t he gr ound,  under  
a weat her t i ght  cover i ng,  so as t o pr event  bendi ng,  war pi ng,  or  
ot her wi se damagi ng t he wi ndows.

b.   Fi ni shed sur f aces shal l  be pr ot ect ed dur i ng shi ppi ng and handl i ng 
usi ng t he manuf act ur er ' s st andar d met hod,  except  t hat  no coat i ngs 
or  l acquer s shal l  be appl i ed t o sur f aces t o whi ch seal ant s,  
caul k i ng,  or  gl azi ng compounds must  adher e.
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1. 5   ENVI RONMENTAL CONDI TI ONS

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 appr oved pr ovi s i ons ar e made t o war m t he 
gl ass and r abbet  sur f aces.   Pr ovi de suf f i c i ent  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 i f  moi st ur e col l ect s on wi ndow assembl i es or  dur i ng 
r ai ny weat her .

PART 2   PRODUCTS

2. 1   WI NDOW UNI TS

Pr i med wi ndow f r ames shal l  conf or m t o AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 and t he 
r equi r ement s speci f i ed her ei n.   Pr ovi de wi ndows of  t ypes,  gr ades,  
per f or mance cl asses,  combi nat i ons,  and si zes i ndi cat ed or  speci f i ed.  
Pr ovi de wi ndows t o accommodat e har dwar e,  gl ass,  weat her st r i ppi ng and 
accessor i es.   Each wi ndow shal l  be a compl et e f act or y- assembl ed uni t  wi t h 
gl ass f act or y or  f i el d i nst al l ed.

2. 2   WEATHERSTRIPPING

Weat her st r i ppi ng shal l  conf or m t o AAMA/ WDMA/ CSA 101/ I . S. 2/ A440.

2. 3   GLASS

Use ASTM C1048 and ANSI  Z97. 1 Gr ade B ( t emper ed) ,  St y l e I  ( uncoat ed) ,  Type 
2,  Cl ass [ 1 ( t r anspar ent ) ]  [ 2 ( heat  absor bi ng) ] .

2. 4   SETTI NG MATERI ALS

Pr ovi de t ypes r equi r ed f or  t he appl i cabl e set t i ng met hod speci f i ed i n t he 
GANA Gl azi ng Manual ,  unl ess speci f i ed ot her wi se her ei n.   Do not  use met al  
sash put t y,  non- ski 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 
shal l  be [ gr ay, ]  [ bl ack]  or  neut r al  col or .

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

ASTM C920,  Type S or  M,  Gr ade NS,  Cl ass 12. 5,  Use NT.   Use f or  channel  or  
st op gl azi ng [ and]  [ met al ]  sash.   Seal ant  shal l  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.   Col or  of  seal ant  
shal l  be [ as sel ect ed]  [ gr ay]  [ bl ack]  [ whi t e]  [ _____] .

2. 4. 2   Seal i ng Tapes,  Beads or  Gasket s

Gasket s or  beads shal l  be at  l east  9. 5 mm 3/ 8 i nch wi de wi t h a Shor e " A"  
dur omet er  har dness of  50 and conf or m t o ASTM C509.

2. 4. 3   Set t i ng Bl ocks and Edge Bl ocks

Use neopr ene of  70 t o 90 Shor e " A"  dur omet er  har dness,  chemi cal l y 
compat i bl e wi t h seal ant s used,  and of  s i zes r ecommended by t he gl ass 
manufacturer.

2. 4. 4   Accessories

Use accessor i es as r equi r ed t o pr ovi de a compl et e i nst al l at i on,  i nc l 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 
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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   WI NDOW ASSEMBLI ES

Wi ndow uni t s shal l  conf or m t o AAMA/ WDMA/ CSA 101/ I . S. 2/ A440.

2. 5. 1   Pr ovi s i ons f or  Gl azi ng

**************************************************************************
NOTE:   Edge cl ear ances,  f ace c l ear ances,  and bi t es 
shal l  be mai nt ai ned as shown bel ow:

Mi ni mum Cl ear ance and Bi t e Requi r ement s

Glass 
Thickness 
(mm)

" A"  Mi ni mum 
Edge 
Clearance 
(mm)

" B"  Nomi nal  
Bi t e ( mm)

" C"  Mi ni mum 
Face Cl ear ance 
(mm)

6.0 6.0 13.0 3.00

8.0 8.0 13.0 4.75

10.0 8.0 13.0 4.75

12.0 9.5 13.0 6.00

16.0 9.5 13.0 6.00

19.0 9.5 13.0 8.00

22.0 13.0 16.0 8.00

25.0 13.0 19.0 9.50

Mi ni mum Cl ear ance and Bi t e Requi r ement s

Glass 
Thickness 
(in)

" A"  Mi ni mum 
Edge 
Clearance 
(in)

" B"  Nomi nal  
Bi t e ( i n)

" C"  Mi ni mum 
Face Cl ear ance 
(in)

1/4 1/4 1/2 1/8

5/15 5/16 1/2 3/16

3/8 5/16 1/2 3/16

1/2 3/8 1/2 1/4

5/8 3/8 1/2 1/4
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Mi ni mum Cl ear ance and Bi t e Requi r ement s

Glass 
Thickness 
(in)

" A"  Mi ni mum 
Edge 
Clearance 
(in)

" B"  Nomi nal  
Bi t e ( i n)

" C"  Mi ni mum 
Face Cl ear ance 
(in)

3/4 3/8 1/2 5/16

7/8 1/2 5/8 5/16

1 1/2 3/4 3/8

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

Pr ovi de wi ndows and r abbet s sui t abl e f or  speci f i ed gl ass t hi ckness.  
[ Mi ni mum edge cl ear ance shal l  be [ _____] .   Nomi nal  bi t e shal l  be [ _____] .  
Mi ni mum f ace c l ear ance shal l  be [ _____] . ]   Pr ovi de sash f or  gl azi ng and f or  
secur i ng gl ass wi t h [ met al  beads]  [ gl azi ng c l i ps]  [ gl azi ng channel s]  and 
gl azi ng compound.

2. 5. 2   Seal ant ,  Gasket s,  and Beads

Seal ant ,  gasket s,  and beads shal l  be cont i nuous ar ound t he per i met er  of  t he 
glass.

2. 5. 3   Weatherstripping

Pr ovi de f or  vent i l at i ng sect i ons of  wi ndows t o ensur e a weat her t i ght  seal  
meet i ng t he i nf i l t r at i on r equi r ement s speci f i ed i n 
AAMA/ WDMA/ CSA 101/ I . S. 2/ A440.   Pr ovi de f act or y- appl i ed weat her st r i ppi ng 
t hat  can be r epl aced by f i el d r epai r  mechani cs.   Use mol ded vi nyl ,  mol ded 
or  mol ded- expanded neopr ene f or  weat her st r i ppi ng f or  compr essi on cont act  
sur f aces.   Do not  use neopr ene or  pol yvi nyl  chl or i de weat her st r i ppi ng wher e 
i t  wi l l  be exposed t o di r ect  sunl i ght .

2. 5. 4   Fasteners

Pr ovi de f l at head,  cr oss- r ecessed t ype,  exposed head scr ews and bol t s wi t h 
st andar d t hr eads f or  use on wi ndows,  t r i m,  and accessor i es.   Scr ew heads 
shal l  f i ni sh f l ush wi t h adj oi ni ng sur f aces.   Sel f - t appi ng sheet - met al  
scr ews ar e not  accept abl e f or  mat er i al  mor e t han 1. 59 mm 1/ 16 i nch t hi ck.

2. 5. 5   Dr i ps and Weep Hol es

Pr ovi de cont i nuous dr i ps over  heads of  t op vent i l at or s.   Wher e f i xed 
wi ndows adj oi n vent i l at or s,  dr i ps shal l  be cont i nuous acr oss t ops of  f i xed 
wi ndows.   Pr ovi de dr i ps and weep hol es as r equi r ed t o r et ur n wat er  t o t he 
outside.

2. 5. 6   Combi nat i on Wi ndows

Wi ndows used i n combi nat i on shal l  be t he same gr ade and per f or mance cl ass 
and shal l  be f act or y assembl ed.   Wher e f act or y assembl y of  i ndi v i dual  
wi ndows i nt o l ar ger  uni t s i s  l i mi t ed by t r anspor t at i on consi der at i ons,  
pr ef abr i cat e,  mat ch mar k,  t r anspor t ,  and f i el d assembl e.
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2. 5. 7   Accessories

Pr ovi de wi ndows compl et e wi t h necessar y har dwar e,  f ast eni ngs,  c l i ps,  f i ns,  
anchor s,  gl azi ng beads,  and ot her  appur t enances necessar y f or  compl et e 
i nst al l at i on and pr oper  oper at i on.

2. 5. 8   Hardware

The i t em,  t ype,  and f unct i onal  char act er i st i cs shal l  be t he manuf act ur er ' s 
st andar d f or  t he par t i cul ar  wi ndow t ype and shal l  conf or m t o 
AAMA/ WDMA/ CSA 101/ I . S. 2/ A440.   Pr ovi de har dwar e t hat  f unct i ons af t er  t he 
wi ndow assembl y has wi t hst ood t he appl i cat i on of  t he desi gn bl ast  pr essur e 
causi ng t he devel opment  of  a st at i c desi gn r esi st ance,  r u,  uni f or mal l y 
appl i ed over  bot h gl azi ng and f r ame as def i ned i n par agr aph ent i t l ed 
" Cer t i f i cat es of  Compl i ance"  of  t hi s sect i on.   Equi p oper at i ng vent i l at or s 
wi t h a l ock or  l at chi ng devi ce whi ch can be secur ed f r om t he i nsi de.

2. 5. 9   Anchors

Pr ovi de conceal ed anchor s of  t he t ype r ecommended by t he wi ndow 
manuf act ur er  f or  t he speci f i c  t ype of  const r uct i on.   Anchor s and f ast ener s 
shal l  be compat i bl e wi t h t he wi ndow and t he adj oi ni ng const r uct i on.  Pr ovi de 
a mi ni mum of  t hr ee anchor s f or  each j amb l ocat ed appr oxi mat el y 150 mm 6 
i nches f r om each end and at  mi dpoi nt .

2. 5. 10   Wi ndow Cl eaner  Anchor s

**************************************************************************
NOTE:   Wi ndows havi ng s i l l s  mor e t han 13. 7 met er s 45 
f eet  above gr ade,  adj oi ni ng bal coni es,  or  adj oi ni ng 
r oof s shoul d be shown and speci f i ed as r equi r i ng 
wi ndow cl eaner  anchor s,  unl ess wi ndow cl eani ng 
met hods at  t he act i v i t y make use of  t hese anchor s on 
l ower  wi ndows.   Coor di nat e wi ndow cl eani ng 
pr ocedur es and r equi r ement s wi t h t he usi ng act i v i t y 
i n maki ng t he deci s i on as t o t he need f or  wi ndow 
cl eaner  anchor s.   No r emovabl e or  t i l t i ng- t ype sash 
may be pr ovi ded i nst ead of  t he anchor s.

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

Pr ovi de doubl e- head anchor s f or  wi ndows [ i ndi cat ed]  [ speci f i ed] .   Anchor s 
shal l  be st ai nl ess st eel  of  s i ze and desi gn r equi r ed f or  t he wi ndow t ype 
and appl i cat i on.   Pr ovi de t wo anchor s f or  each si ngl e wi ndow [ and each 
adj acent  gl ass wi ndow uni t ] .   Fast en anchor s 1120 mm 44 i nches above t he 
wi ndow si l l   ut i l i z i ng appr opr i at e met hods f or  t he wi ndow t ype and 
appl i cat i on i n accor dance wi t h i ndust r y saf et y st andar ds.

2. 5. 11   Finishes

**************************************************************************
NOTE:   Speci f y anodi c and or gani c coat i ngs as 
Cont r act or ' s opt i on when t hese f i ni shes ar e 
det er mi ned t o be economi cal l y compet i t i ve i n t he 
pr oj ect  ar ea,  unl ess t he pr oj ect  r equi r es use of  one 
or  t he ot her  t o mat ch an exi st i ng condi t i on.

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

Exposed al umi num sur f aces shal l  be f act or y f i ni shed wi t h an [ anodi c 
coat i ng]  [ or ]  [ or gani c coat i ng] .   [ Col or  shal l  be [ _____]  [ as i ndi cat ed] . ]  
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Wi ndows [ f or  each bui l di ng]  shal l  have t he same f i ni sh.

2. 5. 11. 1   Anodi c Coat i ng

**************************************************************************
NOTE:   Speci f y Ar chi t ect ur al  Cl ass I  f or  hi ghl y 
cor r osi ve i ndust r i al  at mospher es wher e dust ,  gases,  
sal t s,  and ot her  dest r uct i ve el ement s t hat  at t ack 
met al  exi st .   Speci f y Ar chi t ect ur al  Cl ass I I  f or  al l  
at mospher i c condi t i ons not  r equi r i ng Cl ass I .

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

Cl ean exposed al umi num sur f aces and pr ovi de an anodi zed f i ni sh conf or mi ng 
to AA DAF45.   Fi ni sh shal l  be [ _____] .

2. 5. 11. 2   Or gani c Coat i ng

**************************************************************************
NOTE:   When anodi c and or gani c coat i ngs ar e 
det er mi ned t o be economi cal l y compet i t i ve i n t he 
pr oj ect  ar ea,  speci f y baked enamel  f i ni sh ( AAMA 
2603)  as an opt i on t o Ar chi t ect ur al  Cl ass I I ,  anodi c 
coat i ng,  or  hi gh- per f or mance f i ni sh ( AAMA 2604)  as 
an opt i on t o Ar chi t ect ur al  Cl ass I ,  anodi c coat i ng.

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

Cl ean and pr i me exposed al umi num sur f aces.   Pr ovi de a [ baked enamel  f i ni sh 
i n accor dance wi t h AAMA 2603 wi t h t ot al  dr y f i l m t hi ckness not  l ess t han 
0. 02 mm 0. 8 mi l ]  [ hi gh- per f or mance f i ni sh i n accor dance wi t h AAMA 2604 wi t h 
t ot al  dr y f i l m t hi ckness of  not  l ess t han 0. 03 mm 1. 2 mi l s] .

2. 6   SOURCE QUALI TY CONTROL

2. 6. 1   Wi ndow Assembl y St r uct ur al  Test

2. 6. 1. 1   Test  Sampl e Number

At  l east  t wo sampl e wi ndow assembl i es f or  each t ype of  wi ndow pr ovi ded 
shal l  be t est ed,  under  an i ncr easi ng uni f or m st at i c l oad.    Number  of  
sampl es,  beyond t wo,  i s  l ef t  up t o t he vendor .   However ,  i t  i s  not ed t hat  
t he accept ance cr i t er i a encour ages a l ar ger  number  of  t est  sampl es.

2. 6. 1. 2   Test  Pr ocedur e

**************************************************************************
NOTE:   To assur e r ecei v i ng t he desi r ed bl ast  
r esi st ance pr ot ect i on,  wi ndow assembl i es pr ovi ded by 
Cont r act or  must  be exact l y as speci f i ed.   I f  
devi at i ons f r om t he speci f i ed r equi r ement s ar e 
sought  by t he Cont r act or ,  t he Cont r act or  must  
per f or m accept ance t est i ng f or  t he pr ovi ded bl ast  
r esi st ant  wi ndow assembl i es.

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

Test  wi ndows ( gl ass panes and suppor t  f r ame)  shal l  be i dent i cal  i n t ype,  
s i ze,  seal ant ,  gasket  or  bead and const r uct i on t o t hose f ur ni shed by t he 
wi ndow manuf act ur er .   The f r ame assembl y i n t he t est  set up shal l  be secur ed 
by boundar y condi t i ons t hat  s i mul at e t he adj oi ni ng wal l s of  t he st r uct ur e 
f or  i nt ended i nst al l at i on.   The s i mul at i on secur i ng boundar y condi t i ons 

SECTI ON 08 56 53  Page 12



shal l  be ver i f i ed and at t est ed by an at t endi ng Pr of essi onal  Engi neer .  Usi ng 
ei t her  a vacuum or  a l i qui d- f i l l ed bl adder ,  an i ncr easi ng uni f or m l oad 
shal l  be appl i ed t o t he ent i r e wi ndow assembl y ( gl ass and f r ame)  unt i l  
f ai l ur e occur s i n ei t her  t he gl ass or  f r ame.   Fai l ur e shal l  be def i ned as 
ei t her  br eaki ng of  gl ass or  l oss of  f r ame r esi st ance.   The f ai l ur e l oad,  
r f ,  shal l  be r ecor ded t o t hr ee s i gni f i cant  f i gur es.   The l oad shoul d be 
appl i ed at  a r at e of  0. 5 r u per  mi nut e wher e r u i s  t he st at i c desi gn 
resistance:

Gl ass Si ze St at i c Desi gn Resi st ance

[ _____]  by [ _____]  mm [ _____]  by [ _____]  
inch

[ _____]  kPa [ _____]  psi

2. 6. 1. 3   Accept ance Cr i t er i a

The st at i c l oad capaci t y ( r s)  of  a gl ass pane f or  t he speci f i ed accept ance 
t est  pr ocedur e i s:

r s = 0. 876 r u                                               ( 1)

The wi ndow assembl y ( f r ame and gl ass)  i s  consi der ed accept abl e when t he 
ar i t hmet i c mean of  al l  t he sampl es t est ed,  r -  such t hat :

r -  => r s pl us sA                                            ( 2)

wher e:  r s = st at i c l oad capaci t y of  t he gl ass pane f or  cer t i f i cat i on t est i ng
s = sampl e st andar d devi at i on
A = accept ance coef f i c i ent  ( Tabl e 1)

a.   Ar i t hmet i c mean/ st andar d devi at i on:   For  n t est  sampl es,  r -  i s  def i ned 
as:

r -  = sum f r om i  = 1 t hr u n f or  r f i  di v i ded by n             ( 3)

wher e r f i  i s  t he r ecor ded f ai l ur e l oad of  t he i t h t est  sampl e.

The sampl e st andar d devi at i on,  s,  i s  def i ned as:

s = t he squar e r oot  of  t he quant i t y of  t he sum f r om i  = 1 t hr u n f or  ( r f i  -  
r - 2)  di v i ded by ( n -  1)                                ( 4)

The mi ni mum val ue of  t he sampl e st andar d devi at i on,  s,  per mi t t ed t o be 
empl oyed i n Equat i on ( 2)  i s :

s = 0. 145 r s                                                ( 5)

Thi s assur es a sampl e st andar d devi at i on no bet t er  t han obser ved f or  t he 
gener al  popul at i on of  t emper ed gl ass.

b.   Addi t i onal  sampl ed det er mi nat i on:   The f ol l owi ng equat i on can be used 
by t est er  t o det er mi ne i f  addi t i onal  t est  sampl es ar e j ust i f i ed.   I f :

r -  =< r s pl us sB                                            ( 6)

t hen wi t h 90 per cent  conf i dence,  t he desi gn wi l l  not  pr ove t o be adequat e 
wi t h addi t i onal  t est s.   Obt ai n r ej ect i on coef f i c i ent ,  B,  f r om Tabl e 1.
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Tabl e 1.   St at i st i cal  Accept ance and
Rej ect i on Coef f i c i ent s

Number  of  
Window 
Assembl i es,  n

Acceptance 
Coefficient, 
A

Rejection 
Coefficient, 
B

2 4.14 .546

3 3.05 .871

4 2.78 1.14

5 2.65 1.27

6 2.56 1.36

7 2.50 1.42

8 2.46 1.48

9 2.42 1.49

10 2.39 1.52

11 2.37 1.54

12 2.35 1.57

13 2.33 1.58

14 2.32 1.60

15 2.31 1.61

16 2.30 1.62

17 2.38 1.64

18 2.27 1.65

19 2.27 1.65

20 2.26 1.66

21 2.25 1.67

22 2.24 1.68

23 2.24 1.68

24 2.23 1.69
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Tabl e 1.   St at i st i cal  Accept ance and
Rej ect i on Coef f i c i ent s

Number  of  
Window 
Assembl i es,  n

Acceptance 
Coefficient, 
A

Rejection 
Coefficient, 
B

25 2.22 1.70

30 2.19 1.72

40 2.17 1.75

50 2.14 1.77

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Met hod of  I nst al l at i on

I nst al l  i n  accor dance wi t h t he wi ndow manuf act ur er ' s pr i nt ed i nst r uct i ons 
and det ai l s .   Set  wi ndows at  pr oper  el evat i on,  l ocat i on,  and r eveal .   Br ace 
pr oper l y t o pr event  di st or t i on and mi sal i gnment .   Bed scr ews or  bol t s i n 
s i l l  member s,  j oi nt s at  mul l i ons,  cont act s of  wi ndows wi t h s i l l s ,  bui l t - i n 
f i ns,  and subf r ames i n mast i c seal ant  of  a t ype r ecommended by t he wi ndow 
manuf act ur er .   I nst al l  wi ndows i n a manner  t hat  wi l l  pr event  ent r ance of  
wat er .   Fast en har dwar e t o wi ndows.

3. 1. 2   Gl ass Set t i ng

I t ems t o be gl azed shal l  be ei t her  shop or  f i el d 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.   Pr epar at i on and gl azi ng,  
unl ess ot her wi se appr oved,  shal l  conf or m t o appl i cabl e r ecommendat i ons i n 
the GANA Gl azi ng Manual .   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 f ur ni shed wi t h i t ems t o be gl azed,  t o 
secur e gl ass i n pl ace.

3. 1. 3   Di ssi mi l ar  Mat er i al s

Wher e al umi num sur f aces ar e i n cont act  wi t h,  or  f ast ened t o,  masonr y,  wood,  
or  di ssi mi l ar  met al s,  except  st ai nl ess st eel  or  z i nc,  t he al umi num sur f ace 
shal l  be pr ot ect ed f r om di ssi mi l ar  mat er i al s as r ecommended i n t he Appendi x 
to AAMA/ WDMA/ CSA 101/ I . S. 2/ A440.   Do not  coat  sur f aces on whi ch seal ant s 
ar e t o adher e.

3. 1. 4   Anchor s and Fast eni ngs

Make pr ovi s i on f or  secur i ng uni t s  t o each ot her  and t o adj oi ni ng 
construction.

3. 1. 5   Adj ust ment s Af t er  I nst al l at i on

Af t er  i nst al l at i on of  wi ndows and compl et i on of  gl azi ng and f i el d pai nt i ng,  
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adj ust  vent i l at or s and har dwar e t o oper at e smoot hl y and t o pr ovi de 
weat her t i ght  seal i ng when vent i l at or s ar e c l osed and l ocked.   Lubr i cat e 
har dwar e and oper at i ng par t s as r ecommended by t he manuf act ur er .

3. 2   CLEANING

Cl ean i nt er i or  and ext er i or  sur f aces of  wi ndow uni t s of  mor t ar ,  pl ast er ,  
pai nt  spat t er i ng spot s,  and ot her  f or ei gn mat t er  t o pr esent  a neat  
appear ance,  t o pr event  f oul i ng of  weat her i ng sur f aces and weat her st r i ppi ng,  
and t o pr event  i nt er f er ence wi t h t he oper at i on of  har dwar e.   Remove 
st ai ned,  di scol or ed,  or  abr aded wi ndows t hat  cannot  be r est or ed t o t hei r  
or i gi nal  condi t i on,  and r epl ace wi t h new wi ndows.

3. 3   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  Engl i sh uni t  measur ement s,  and not  on met r i c measur ement s 
commonl y agr eed t o by t he manuf act ur er s or  ot her  par t i es.   The Engl i sh and 
met r i c uni t s f or  t he measur ement s shown ar e as f ol l ows:

Products Engl i sh Uni t s Met r i c Uni t s

Gaskets 3/ 8 i nch 9. 5 mm

Glass 1/ 4 i nch 6. 0 mm

5/ 16 i nch 8. 0 mm

3/ 8 i nch 10. 0 mm

1/ 2 i nch 12. 0 mm

5/ 8 i nch 16. 0 mm

3/ 4 i nch 19. 0 mm

7/ 8 i nch 22. 0 mm

1 i nch 25. 0 mm

        - -  End of  Sect i on - -
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