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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  t r anspar ent  f i l m at  l east  0. 10 mm 
0. 004 i nch t hi ck ( 4 mi l )  appl i ed t o t he i nt er i or  
s i de of  gl ass t o r educe spal l i ng and f r agment  
dispersal.

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) .

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

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 
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use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

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

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

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

ASTM I NTERNATI ONAL ( ASTM)

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

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 D1044 ( 2013)  Resi st ance of  Tr anspar ent  Pl ast i cs 
t o Sur f ace Abr asi on

ASTM D3330/ D3330M ( 2004;  R 2018)  St andar d Test  Met hod f or  
Peel  Adhesi on of  Pr essur e- Sensi t i ve Tape

ASTM D882 ( 2012)  Tensi l e Pr oper t i es of  Thi n Pl ast i c 
Sheeting

ASTM E84 ( 2018a)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Materials

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

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

GANA Seal ant  Manual ( 2008)  Seal ant  Manual

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. 2   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   Thi s speci f i cat i on shoul d be used when gl ass 
may be subj ect ed t o t he ef f ect s of  expl osi ves or  
pr oj ect i l es and when pr ot ect i on of  per sonnel  f r om 
t he r esul t i ng gl ass spal l i ng i s r equi r ed.   The f i l m 
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i s  most  ef f ect i ve when i nst al l ed on t he i nt er i or  
sur f ace of  t he gl ass.   Under  l ow bl ast  pr essur es or  
pr oj ect i l e l oads,  t he f i l m may not  pr event  t he gl ass 
f r om br eaki ng but  i t  hol ds t he gl ass f r agment s 
t oget her  and r educes t he dest r uct i ve capabi l i t y  of  
f l y i ng gl ass f r agment s.   Not e t hat  t est i ng has shown 
t hat  f r agment  r et ent i on f i l m wi l l  not  necessar i l y  
hol d gl ass f r agment s t oget her  when subj ect ed t o ver y 
hi gh bl ast  pr essur es,  and t he desi gner  may t her ef or e 
want  t o consi der  al t er nat e met hods f or  pr ot ect i on of  
per sonnel .   The appl i cat i on of  f i l m t o gl ass 
gener al l y al l ows pr oj ect i l es,  f r agment s,  or  bul l et s 
t o pass t hr ough;  however ,  t he f i l m does r educe 
spal l i ng of  t he gl ass associ at ed wi t h a pr oj ect i l e 
passi ng t hr ough t he f i l m.

The appl i cat i on of  f i l m t o gl ass pr ovi des some 
r esi st ance agai nst  i mpact s f r om hammer s,  r ocks,  
c l ubs,  or  t hr own obj ect s.   An i mpact  on t he f i l m 
r ei nf or ced gl ass cr eat es a hol e appr oxi mat el y t he 
s i ze of  t he i mpact i ng obj ect .   Ther ef or e,  sever al  
i mpact s ar e needed t o make a hol e l ar ge enough f or  
ent r y.   The use of  gr eat er  f i l m t hi ckness and/ or  
f act or y l ami nat ed f i l ms pr ovi des mor e r esi st ance 
agai nst  t hese i mpact s.

Ti nt s and r ef l ect i ve f i l ms can i mpr ove t he t her mal  
ener gy per f or mance of  a bui l di ng.   However ,  dar kl y 
t i nt ed and r ef l ect i ve f i l ms can cause i nt er nal  heat  
bui l dup and i nt er nal  st r esses i n t he gl ass r esul t i ng 
i n a weakened gl azi ng syst em.   I f  r ef l ect i ve f i l ms 
ar e used t o r educe vi s i bi l i t y  i nt o a f aci l i t y ,  al so 
pr ovi de cur t ai ns or  shades f or  ni ght  use because 
f i l ms ar e not  r ef l ect i ve when t he l i ght  l evel  on t he 
ext er i or  s i de of  t he f i l m i s l ess t han t hat  on t he 
i nt er i or  s i de.

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

1. 2. 1   Gener al  Requi r ement s

The appl i ed f r agment  r et ent i on f i l m shal l  be c l ean and f r ee of  peel i ng,  
spl i t t i ng,  scr at ches,  cr eases,  wr i nkl es,  di scol or at i on,  and f or ei gn 
par t i c l es.   The f i l m appl i cat i on shal l  be f r ee of  ai r  bubbl es af t er  30 
days.   Fr agment  r et ent i on f i l m shal l  not  show si gns of  wavi ness and 
di st or t i on at  t he t i me t he wor k i s accept ed.   Thi s det er mi nat i on shal l  be 
made by t he unai ded eye ( except  f or  cor r ect i ve pr escr i pt i on gl asses) ,  when 
t he f i l m i s v i ewed f r om a di st ance of  3 m 10 f eet  f r om t he i nt er i or  r oom 
si de at  angl es up t o 45 degr ees when l ooki ng at  a c l ear  or  uni f or ml y 
over cast  sky.   Unaccept abl e f r agment  r et ent i on f i l m appl i cat i ons shal l  be 
r emoved i n accor dance wi t h manuf act ur er ' s i nst r uct i ons and new f i l m appl i ed.

1. 2. 2   Ot her  Submi t t al s  Requi r ement s

The f ol l owi ng shal l  be submi t t ed f or  f r agment  r et ent i on f i l m:

a.   Manuf act ur er ' s dat a consi st i ng of  cat al og cut s,  br ochur es,  
c i r cul ar s,  and a l i s t  of  gl azi ng compounds and/ or  gasket s known t o be 
i ncompat i bl e wi t h t he f r agment  r et ent i on f i l m.

SECTI ON 08 87 23. 13  Page 4



b.   Manuf act ur er ' s appl i cat i on and cl eani ng i nst r uct i ons f or  f r agment  
r et ent i on f i l m.

c.   A st at ement  t hat  t he f r agment  r et ent i on f i l m suppl i ed was 
manuf act ur ed usi ng t he same mat er i al s and pr ocess as t he mat er i al  
t est ed.   A st at ement  t hat  t he adhesi ve cont ai ns ul t r avi ol et  i nhi bi t or s 
whi ch l i mi t  ul t r avi ol et  t r ansmi ssi on t o not  mor e t han 8 per cent  of  t he 
r adi at i on bet ween 300 and 380 nanomet er s.   A st at ement  t hat  t he f i l m 
manuf act ur er  or  manuf act ur er ' s r epr esent at i ve t r ai ned t he per sonnel  who 
wi l l  appl y t he f i l m.

d.   A sampl e consi st i ng of  a mi ni mum 200 by 275 mm 8 by 11 i nch sect i on 
of  f r agment  r et ent i on f i l m i ncl udi ng t he adhesi ve l ayer .

e.   Cer t i f i ed t est  r epor t s i ncl udi ng anal ysi s and i nt er pr et at i on of  
t est  r esul t s.   Each r epor t  shal l  i dent i f y t he manuf act ur er ,  t he 
speci f i c  pr oduct  name,  t he f i l m t hi ckness,  t he adhesi ve t ype and 
t hi ckness,  and t he gl ass t ype and t hi ckness.   Test  r epor t s shal l  
c l ear l y i dent i f y  t he met hods used and shal l  i ncl ude t he r esul t s 
recorded.

f .   On appl i cat i ons wher e t he f i l m wi l l  cont act  t he gl azi ng beads or  
gasket s,  a cer t i f i cat e f r om t he Cont r act or  st at i ng t hat  t he gl azi ng 
compounds and gasket s ar e compat i bl e wi t h t he f r agment  r et ent i on f i l m 
and adhesi ve.

1. 3   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 
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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 . ]  [ 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- 03 Pr oduct  Dat a

Fr agment  Ret ent i on Fi l m
Cleaning

SD- 04 Sampl es

Fr agment  Ret ent i on Fi l m;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Fr agment  Ret ent i on Fi l m

SD- 07 Cer t i f i cat es

Fr agment  Ret ent i on Fi l m

1. 4   QUALI TY ASSURANCE

The per sonnel  appl y i ng t he f r agment  r et ent i on f i l m shal l  be t r ai ned by t he 
f i l m manuf act ur er  or  manuf act ur er ' s r epr esent at i ve.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

The Cont r act or  i s  r esponsi bl e f or  del i ver y of  t he f r agment  r et ent i on f i l m 
t o t he appr opr i at e l ocat i on f or  appl i cat i on.   Fr agment  r et ent i on f i l m shal l  
be del i ver ed,  st or ed,  and handl ed i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons.   St or e gl ass,  i ncl udi ng gl ass i n wi ndows or  door s wi t h 
f act or y appl i ed f i l m,  i n a dr y l ocat i on f r ee of  dust ,  wat er ,  and ot her  
cont ami nant s.   Gl ass wi t h f act or y appl i ed f i l m shal l  be del i ver ed,  st or ed,  
and handl ed so t hat  t he f i l m i s not  damaged,  scr at ched,  or  abr aded and 
shal l  be st or ed i n a manner  whi ch per mi t s easy access f or  i nspect i on and 
handl i ng.   Pr ovi de each r ol l  of  f i l m wi t h a t amper pr oof  l abel  cont ai ni ng 
f ul l  det ai l s  of  t he r ol l ,  t he bat ch number ,  and suf f i c i ent  i nf or mat i on t o 
enabl e t he Cont r act i ng Of f i cer  t o ensur e t hat  t he cor r ect  f i l m i s suppl i ed.

1. 6   WARRANTY

Fur ni sh a 5 year  war r ant y f or  f r agment  r et ent i on f i l m mat er i al ,  pr ovi di ng 
f or  r epl acement  of  f i l m i f  cr acki ng,  cr azi ng,  peel i ng,  or  i nadequat e 
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adhesi on occur s.

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr ovi de f r agment  r et ent i on f i l m whi ch i s t he st andar d pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and t hat  
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  l east  
2 year s pr i or  t o bi d openi ng.

2. 2   FRAGMENT RETENTI ON FI LM

**************************************************************************
NOTE:   I ndi cat e wi ndows and door s r equi r i ng f i l m on 
t he wi ndow and door  schedul es or  wi ndow and door  
el evat i ons of  t he dr awi ngs.

The f i l m i s avai l abl e i n 0. 05 mm 0. 002 i n. ,  0. 10 mm 
0. 004 i n. ,  0. 18 mm 0. 007 i n. ,  0. 20 mm 0. 008 i n. ,  
0. 25 mm 0. 010 i n. ,  and 0. 30 mm 0. 012 i nch 
t hi cknesses.   A mi ni mum t hi ckness of  0. 10 mm 0. 004 
i nch f i l m i s accept abl e f or  f r agment  r et ent i on.   The 
use of  gr eat er  t han 0. 10 mm 0. 004 i nch f i l m 
t hi ckness and/ or  f act or y l ami nat ed f i l ms of  0. 10 mm 
0. 004 i nch or  gr eat er  may pr ovi de mor e pr ot ect i on 
f or  occupant s f r om f l y i ng f r agment s of  gl ass but  may 
not  be war r ant ed f or  l ow bl ast  pr essur e.   The 
desi gner  must  i nvest i gat e wi ndow f r ames and bui l di ng 
component s adj acent  t o t he gl azed openi ng f or  
t r ansf er  of  t he bl ast  l oad when usi ng 0. 18 mm 0. 007 
i nch and t hi cker  f i l ms.

The pr oper t i es of  f r agment  r et ent i on f i l m and/ or  t he 
adhesi ve may change over  t i me,  ef f ect i ng t he f i l m' s 
capaci t y t o r et ai n f r agment s.   Test i ng has shown t he 
f i l m r et ai ns f r agment s up t o 7 year s of  use.

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

Fr agment  r et ent i on f i l m shal l  be pol yest er ,  pol yet hyl ene t er epht hal at e,  or  
a composi t e,  opt i cal l y  c l ear  and f r ee of  waves,  di st or t i ons,  i mpur i t i es,  
and adhesi ve l i nes.   The f i l m may be a s i ngl e l ayer  or  l ami nat ed.   
Lami nat i on of  t he f i l m shal l  onl y occur  at  t he f act or y of  t he f r agment  
r et ent i on f i l m manuf act ur er .   The f i l m shal l  i ncl ude an abr asi on r esi st ant  
coat i ng on t he sur f ace t hat  does not  r ecei ve t he f i l m adhesi ve.   Fr agment  
r et ent i on f i l m shal l  be a mi ni mum t hi ckness of  [ 0. 10]  [ 0. 18]  [ 0. 25]  mm 
[ 0. 004]  [ 0. 007]  [ 0. 010]  i nch and shal l  be [ c l ear ]  [ t i nt ed]  [ r ef l ect i ve] .   
The f i l m shal l  be suppl i ed wi t h an opt i cal l y  c l ear  weat her abl e pr essur e 
sensi t i ve adhesi ve.   The adhesi ve shal l  cont ai n ul t r avi ol et  i nhi bi t or s t o 
pr ot ect  t he f i l m f or  i t s  r equi r ed l i f e and shal l  l i mi t  ul t r avi ol et  
t r ansmi ssi on t o not  mor e t han 8 per cent  of  t he r adi at i on bet ween 300 and 
380 nanomet er s.   The adhesi ve shal l  not  be wat er  act i vat ed.   A wat er  
sol ubl e det acki f i er  and/ or  r el ease l i ner  may be i ncor por at ed over  t he 
adhesi ve t o f aci l i t at e f i l m appl i cat i on.   The adhesi ve shal l  be 90 per cent  
cur ed wi t hi n 30 days of  i nst al l at i on.   Adhesi ves on f i l m t hi cknesses of  
0. 25 mm 0. 010 i nch and gr eat er  shal l  be a mi ni mum of  0. 02 mm 0. 0008 i nch 
t hi ck.   The f ol l owi ng t est s t o i ndi cat e compl i ance wi t h speci f i ed 
r equi r ement s shal l  be per f or med by an i ndependent  t est i ng l abor at or y,  and 
t he l abor at or y r epor t s shal l  be s i gned by a r esponsi bl e of f i c i al  of  t he 
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laboratory.

2. 2. 1   I mpact  Per f or mance

**************************************************************************
NOTE:   Ret ai n sent ences about  spl i ces when t he f i l m 
wi l l  be appl i ed t o sheet s of  gl ass wi t h a di mensi on 
exceedi ng 1475 mm 58 i nches i n bot h di r ect i ons.

Par agr aph 5. 1. 3 ( 2)  of  ANSI  Z97. 1 and par agr aph 
1204. 4 ( e)  ( 1)  ( i i )  of  16 CFR 1201 wi l l  not  be an 
accept ed f or m of  t est i ng gl azi ng f ai l ur e af t er  t he 
i mpact  t est  because t hese par agr aphs al l ow compl et e 
di s i nt egr at i on i f  f r agment  par t i c l es ar e smal l  
enough.   Compl et e di s i nt egr at i on of  t he gl azi ng i s  
unaccept abl e under  bl ast  l oadi ng because t he 
par t i c l es woul d be pr opel l ed i nt o t he bui l di ng and 
coul d ser i ousl y i nj ur e or  k i l l  t he occupant s.   
Desi gner s speci f y i ng f r agment  r et ent i on f i l m f or  use 
i n ot her  count r i es may subst i t ut e i mpact  t est  
r epor t s i n accor dance wi t h Br i t i sh St andar d ( BS)  BS 
6206 Cl ass B and Ger man St andar d DI N 5237,  whi ch use 
s i mi l ar  t est i ng met hods t o t he i mpact  t est s 
speci f i ed.   The desi gner  shoul d accept  but  not  
speci f y f i l ms t est ed and r ecei v i ng an A1 i mpact  
r esi st ance under  DI N 52290 or  f i l m whi ch has t est ed 
posi t i vel y i n accor dance wi t h BS 5544.   Do not  
speci f y t he f i l m t o be t est ed i n accor dance wi t h DI N 
52290 or  BS 5544 because r el at i vel y f ew f i l ms can 
pass t hese mor e st r i ngent  i mpact  t est s.

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

Fr agment  r et ent i on f i l m shal l  be t est ed f or  i mpact  i n accor dance wi t h 
ANSI  Z97. 1 or  16 CFR 1201.   Test s shal l  be conduct ed on f r agment  r et ent i on 
f i l m appl i ed t o 3. 1 t o 6. 4 mm 1/ 8 t o 1/ 4 i nch- t hi ck anneal ed f l at  gl ass 
whi ch conf or ms t o t he r equi r ement s of  ASTM C1036,  Type I ,  Cl ass 1,  Qual i t y 
q3.   The f i l m t est ed shal l  be appl i ed t o t he gl ass wi t h a spl i ce l ocat ed at  
t he mi dpoi nt  of  t he speci men.   Sket ches showi ng l ocat i on and conf i gur at i on 
of  spl i ce shal l  be i ncl uded i n submi t t ed cer t i f i ed t est  r epor t s.   Af t er  t he 
i mpact  por t i on of  t he t est  i s  conduct ed,  sat i sf act or y per f or mance of  t he 
t est  speci mens shal l  be det er mi ned usi ng ANSI  Z97. 1,  par agr aph 5. 1. 3 or  
16 CFR 1201,  par agr aph 1201. 4 ( e) - - I NTERPRETATI ON OF RESULTS.   To be 
qual i f i ed f or  use under  t hi s speci f i cat i on,  t he manuf act ur er  shal l  pr ovi de 
a r epor t  t hat  t he f r agment  r et ent i on f i l m sat i sf act or i l y  per f or med i n 
accor dance wi t h ANSI  Z97. 1,  par agr aph 5. 1. 3 ( 1) ,  ( 3) ,  or  ( 4)  or  wi t h 
16 CFR 1201,  par agr aph 1204. 4 ( e)  ( 1)  ( i ) ,  ( i v) ,  or  ( v) .   ANSI  Z97. 1, 
par agr aph 5. 1. 3 ( 2)  or  16 CFR 1201,  par agr aph 1204. 4 ( e)  ( 1)  ( i i )  shal l  not  
const i t ut e passi ng cr i t er i a.

2. 2. 2   Tensi l e St r engt h

The f r agment  r et ent i on f i l m sampl es t est ed shal l  exhi bi t  a mi ni mum t ensi l e 
st r engt h at  br eak of  172. 4 MPa 25, 000 psi  when t est ed i n accor dance wi t h 
ASTM D882.   Met hod A,  St at i c Wei ghi ng,  Const ant  Rat e of  Gr i p Separ at i on 
Test ,  shal l  be used t o conduct  t hi s t est .   The r at e of  gr i p separ at i on 
shal l  not  exceed 0. 2 mm/ s 1/ 2 i nch per  mi nut e.
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2. 2. 3   Peel  St r engt h

Test i ng shal l  be conduct ed f ol l owi ng 1, 200 hour s accel er at ed weat her i ng 
exposur e.   The f r agment  r et ent i on f i l m shal l  exhi bi t  a mi ni mum peel  
st r engt h of  930 N/ m 5. 3 pounds/ i nch f or  0. 10 mm 0. 004 i nch t hi ck f i l m and 
790 N/ m 4. 5 pounds/ i nch f or  0. 18 mm 0. 007 i nch t hi ck and t hi cker  f i l m when 
t est ed i n accor dance wi t h ASTM D3330/ D3330M.   Met hod A shal l  be used t o 
conduct  t he t est s.   A gl ass subst r at e shal l  be used and a maxi mum dwel l  
t i me of  45 days i s per mi t t ed.

2. 2. 4   Sur f ace Abr asi on

The f r agment  r et ent i on f i l m shal l  exhi bi t  a change i n haze not  t o exceed 
3. 2 per cent  f ol l owi ng 100 t ur ns,  usi ng 500- gr am wei ght s on a CS 10F 
abr asi ve wheel  when t est ed i n accor dance wi t h ASTM D1044.

2. 2. 5   Fl ame Spr ead and Smoke Densi t y

**************************************************************************
Not e:   The desi gner  may del et e t he r equi r ement  f or  
f l ame spr ead and smoke densi t y i ndex i f  not  r equi r ed 
by t he pr oj ect .

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

The f r agment  r et ent i on f i l m shal l  exhi bi t  a f l ame spr ead i ndex not  
exceedi ng 25 and a smoke densi t y i ndex not  exceedi ng 100 when t est ed i n 
accor dance wi t h ASTM E84.   For  t he t est ,  t he speci men shal l  be mount ed t o 
6. 4 mm 1/ 4 i nch t hi ck t emper ed gl ass whi ch conf or ms t o t he r equi r ement s of  
ASTM C1048,  Ki nd FT,  Type I ,  Cl ass 1,  Qual i t y q3.

PART 3   EXECUTI ON

3. 1   SURFACE PREPARATI ON

Cl ean t he gl ass sur f ace,  t o whi ch t he f r agment  r et ent i on f i l m i s t o be 
appl i ed,  of  pai nt ,  f or ei gn compounds,  smear s,  and spat t er s.   Af t er  t he 
i ni t i al  c l eani ng,  f ur t her  c l ean t he sur f ace t o r ecei ve t he f i l m i n 
accor dance wi t h t he f i l m manuf act ur er ' s i nst r uct i ons.

3. 2   APPLICATION

**************************************************************************
NOTE:   Gr eat er  pr ot ect i on f or  occupant s f r om f l y i ng 
gl ass caused by bl ast  l oads i s achi eved by appl y i ng 
f i l m such t hat  i t  ext ends edge t o edge of  t he sheet  
and i nt o t he bi t e of  t he f r ame.   Some gasket s and 
compounds can di ssol ve t he f i l m sur f ace,  t he 
adhesi ve,  or  t he met al l i c  coat i ng i nt er l ayer  of  
r ef l ect i ve or  t i nt ed f i l ms.   For  i nsul at ed gl ass 
uni t s,  appl y f i l m t o t he i nt er i or  ( r oom)  s i de onl y.   
Ot her  appl i cat i ons have not  been t est ed.   Test s show 
t hat  f i l m appl i cat i ons t o i nsul at ed gl ass uni t s 
of f er  mor e pr ot ect i on f or  occupant s t han 
appl i cat i ons on s i ngl e sheet s of  gl ass.   When mor e 
t han one t ype of  f i l m appl i cat i on i s used f or  a 
pr oj ect ,  i ndi cat e t he appl i cat i on t o be used on t he 
door  and wi ndow schedul es or  el evat i ons.

**************************************************************************
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Pr ovi de f r agment  r et ent i on f i l m on wi ndow and door  gl ass wher e i ndi cat ed.   
Af t er  sur f ace pr epar at i on,  appl y t he f r agment  r et ent i on f i l m i n accor dance 
wi t h t he manuf act ur er ' s r ecommendat i ons and i nst r uct i ons.   Fi l m shal l  be 
appl i ed t o t he i nt er i or  ( r oom)  s i de of  t he gl ass f or  bot h s i ngl e and doubl e 
gl azed sheet s,  unl ess ot her wi se i ndi cat ed.   Mul t i pl e appl i cat i ons of  f i l m 
t o achi eve speci f i ed t hi cknesses i s not  al l owed.   The f i l m shal l  not  be 
appl i ed i f  t her e ar e v i s i bl e dust  par t i c l es i n t he ai r ,  i f  t her e i s  f r ost  
on t he gl azi ng,  or  i f  any r oom condi t i on such as t emper at ur e and humi di t y 
do not  meet  t he manuf act ur er ' s i nst r uct i ons.   Af t er  f i l m appl i cat i on,  
mai nt ai n r oom condi t i ons as r equi r ed by t he manuf act ur er ' s i nst r uct i ons t o 
al l ow f or  pr oper  cur i ng of  t he adhesi ve.

3. 2. 1   Appl i cat i on t o New Gl ass Bef or e Gl azi ng

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when f i l m wi l l  be 
appl i ed t o t he gl ass bef or e gl azi ng.   Thi s may occur  
at  t he wi ndow or  door  manuf act ur er ' s shop or  i n t he 
f i el d.   Desi gner  wi l l  i nser t  a coor di nat i ng not e 
i nt o Sect i on 08 81 00 GLAZI NG,  i ndi cat i ng t hat  
f r agment  r et ent i on f i l m appl i cat i on i s a r equi r ement .

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

Appl y f r agment  r et ent i on f i l m so t hat  i t  ext ends edge t o edge of  t he gl ass 
sheet .   The f i l m r ei nf or ced gl ass shal l  t hen be set  i nt o t he f r ame wi t h 
gl azi ng compounds or  gasket s as speci f i ed i n Sect i on 08 81 00 GLAZI NG.   
Ensur e compat i bi l i t y  when cont act  bet ween t he gl az i ng compounds and/ or  
gasket s and t he f i l m occur s.   Coor di nat e f r agment  r et ent i on f i l m 
appl i cat i on and cur i ng wi t h t he gl ass suppl i er  and wi ndow or  door  
manuf act ur er  pr i or  t o gl azi ng i nst al l at i on.

3. 2. 2   Appl i cat i on t o Exi st i ng Gl ass I nvol v i ng Di smant l ement

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when f i l m i s t o be 
appl i ed t o exi st i ng gl azi ng wher e t he st ops,  
compounds,  and/ or  gasket s must  be r emoved t o appl y 
t he f i l m edge t o edge of  t he gl ass sheet .   
Di smant l ement  i s  r ecommended f or  gl azed openi ngs 
wi t h r emovabl e st ops and r emovabl e r eusabl e 
gasket s.   Removabl e gasket s i ncl ude vi nyl  and r ubber  
channel s or  beads and ext r uded al umi num beads.   
Di smant l ement  may be t oo expensi ve f or  openi ngs 
gl azed wi t h compounds.   Thi s expense i s due t o t he 
i ncr eased l abor ,  i ncr eased r i sk of  br eakage,  and 
i ncr eased cost  of  r epl aci ng compounds because most  
compounds ar e not  r eusabl e.   Compounds i ncl ude wet  
appl i ed or  semi - sof t  compounds such as seal ant ,  
put t y,  but y l ,  hypal on,  s i l i cone,  acr yl i c ,  
pol yur et hane,  pol ysul f i de,  and pr ef or med semi - sol i d 
t apes.   Al t hough exi st i ng gasket s ar e r eadi l y 
i dent i f i abl e,  det er mi ni ng t he composi t i on of  
exi st i ng compounds t o check compat i bi l i t y  wi t h t he 
f i l m i s mor e di f f i cul t  and coul d add expense t o t he 
project.

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

Remove t he exi st i ng gl azi ng compound,  gasket s,  and/ or  st ops as r equi r ed t o 
expose t he exi st i ng gl ass pane.   I f  necessar y,  r emove t he gl ass so t hat  t he 
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f i l m can be appl i ed ext endi ng edge t o edge of  t he gl ass sheet .   I nst al l  
exi st i ng gasket s and/ or  st ops and r epl ace any r emoved gl azi ng compounds 
wi t h new gl azi ng compounds.   Removed gl azi ng compounds shal l  be scr apped 
and not  r eused.   Gl azi ng compounds shal l  be i n accor dance wi t h 
GANA Seal ant  Manual .   Gl azi ng met hods shal l  be i n accor dance wi t h 
GANA Gl azi ng Manual .   Ensur e compat i bi l i t y  when cont act  bet ween t he gl azi ng 
compounds and/ or  gasket s and t he f i l m occur s.   Any damaged or  br oken 
gl azi ng and gasket s shal l  be r epl aced and r ei nst al l ed i n k i nd.

3. 2. 3   Appl i cat i on t o Exi st i ng Gl ass Wi t hout  Di smant l ement

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph f or  appl i cat i on wher e 
di smant l ement  i s  not  possi bl e or  i s  t oo expensi ve.   
When exposed t o t he ef f ect s of  expl osi ves,  f i l ms 
t hat  st op c l ose t o t he f r ame but  do not  ext end i nt o 
t he bi t e t end t o br eak al ong t he weak edge and 
di sengage compl et el y f r om t he f r ame.   Because t he 
di sengaged f i l m r ei nf or ced gl ass i s hel d t oget her  as 
a uni t ,  pr ot ect i on i s pr ovi ded f or  bui l di ng 
occupant s.   Thi s appl i cat i on i s s i mpl est  and t he 
l east  cost l y.   Al so,  coor di nat i on and compat i bi l i t y  
of  t he f i l m wi t h t he compounds and gasket s i s not  
necessar y because t hey do not  cont act .   I f  t he edges 
of  t he exi st i ng gl azi ng compounds ar e par t i cul ar l y  
i r r egul ar ,  t he desi gner  may speci f y t he f i l m 
appl i cat i on t o be wi t hi n a maxi mum of  5 mm 3/ 16 i nch,  
al t hough t he 3 mm 1/ 8 i nch maxi mum i s r ecommended.

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

Fr agment  r et ent i on f i l m shal l  be appl i ed so t hat  i t  ext ends t o wi t hi n 1. 6 mm
 1/ 16 i nch,  wi t h a maxi mum of  [ 3]  [ 5]  mm [ 1/ 8]  [ 3/ 16]  i nch,  of  t he edge of  
t he v i s i bl e gl ass ar ea.

3. 2. 4   Appl i cat i on t o Exi st i ng Gl ass and Fr ame Wi t hout  Di smant l ement

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph f or  appl i cat i on wher e 
di smant l ement  i s  not  possi bl e or  i s  t oo expensi ve.   
Al t hough t hi s appl i cat i on has not  been t est ed under  
bl ast  l oads,  sever al  manuf act ur er s r ecommend i t .   I n 
t hi s appl i cat i on,  t he f i l m i s l i kel y t o cont act  t he 
exi st i ng gasket s and compounds.   Tr i m or  a bat t en 
may be i ndi cat ed on t he dr awi ngs and/ or  added t o 
t hi s par agr aph t o hi de t he f i l m edge.

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

Appl y f r agment  r et ent i on f i l m past  t he edge of  t he v i s i bl e gl ass and ext end 
ont o t he f r ame.   Amount  of  f i l m over l ap,  edge connect i on t o t he f r ame,  and 
adhesi ve f or  adher i ng f i l m t o f r ame shal l  be as r ecommended by t he f i l m 
manuf act ur er .   Ensur e compat i bi l i t y  when cont act  bet ween t he gl azi ng 
compounds and/ or  gasket s and t he f i l m occur s.

3. 2. 5   Splicing

**************************************************************************
NOTE:   Over l aps of  0. 25 mm 0. 010 i nch t hi ck and 
t hi cker  f i l m ar e hi ghl y v i s i bl e and ar e not  
r ecommended.   I f  no gl azi ng has a di mensi on exceedi ng
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 1475 mm 58 i nches i n bot h di r ect i ons,  speci f y t hat  
t he f i l m may not  be spl i ced.

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

[ Spl i ces or  seams i n f r agment  r et ent i on f i l m ar e not  per mi t t ed. ]  [ Spl i ces 
or  seams i n f r agment  r et ent i on f i l m ar e per mi t t ed onl y when a sheet  of  
gl ass has a di mensi on exceedi ng 1. 475 m 58 i nches i n bot h di r ect i ons.   Al l  
seams shal l  be appl i ed wi t h a mi ni mum over l ap of  6 mm 1/ 4 i nch unl ess 
submi t t ed t est  r epor t s i ndi cat e i mpact  per f or mance i s not  di mi ni shed when 
seam i s appl i ed wi t h a di f f er ent  over l ap or  a gap. ]

3. 3   CLEANING

Cl ean t he f r agment  r et ent i on f i l m i n accor dance wi t h t he manuf act ur er ' s 
instructions.

        - -  End of  Sect i on - -
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