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SAFETY FILMS
08/09

**************************************************************************
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 Criteria 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 si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
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pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

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

ASTM INTERNATIONAL (ASTM)

ASTM C1036 (2021) Standard Specification for Flat 
Glass

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

ASTM D882 (2012) Tensile Properties of Thin Plastic 
Sheeting

ASTM D1044 (2019) Standard Test Method for Resistance 
of Transparent Plastics to Surface 
Abrasion by the Taber Abraser

ASTM D3330/D3330M (2004; R 2018) Standard Test Method for 
Peel Adhesion of Pressure-Sensitive Tape

ASTM E84 (2020) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2008) Glazing Manual

GANA Sealant Manual (2008) Sealant Manual

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

16 CFR 1201 Safety Standard for Architectural Glazing 
Materials

1.2   SYSTEM DESCRIPTION

**************************************************************************
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  
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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 
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   General Requirements

Apply clean fragment retention film  free of peeling, splitting, 
scratches, creases, wrinkles, discoloration, and foreign particles.  The 
film application must be free of air bubbles after 30 days.  Do not show 
signs of waviness and distortion at the time the work is accepted.  Make 
this determination by the unaided eye (except for corrective prescription 
glasses), when the film is viewed from a distance of  3 m  10 feet  from the 
interior room side at angles up to 45 degrees when looking at a clear or 
uniformly overcast sky.  Remove unacceptable fragment retention film 
applications in accordance with manufacturer's instructions and new film 
applied.

1.2.2   Other Submittals Requirements

Submit the following for fragment retention film:

a.  Manufacturer's data consisting of catalog cuts, brochures, 
circulars, and a list of glazing compounds and/or gaskets known to be 
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incompatible with the fragment retention film.

b.  Manufacturer's application and cleaning instructions for fragment 
retention film.

c.  A statement that the fragment retention film supplied was 
manufactured using the same materials and process as the material 
tested.  A statement that the adhesive contains ultraviolet inhibitors 
which limit ultraviolet transmission to not more than 8 percent of the 
radiation between 300 and 380 nanometers.  A statement that the film 
manufacturer or manufacturer's representative trained the personnel 
who will apply the film.

d.  A sample consisting of a minimum  200 by 275 mm  8 by 11 inch  
section of fragment retention film including the adhesive layer.

e.  Certified test reports including analysis and interpretation of 
test results.  Identify the manufacturer, the specific product name, 
the film thickness, the adhesive type and thickness, and the glass 
type and thickness. Identify the methods used and include the results 
recorded.

f.  On applications where the film will contact the glazing beads or 
gaskets, a certificate from the Contractor stating that the glazing 
compounds and gaskets are compatible with the fragment retention film 
and adhesive.

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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

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

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

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.

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

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

SD-03 Product Data

Fragment Retention Film

Cleaning

SD-04 Samples

Fragment Retention Film ; G[, [_____]]

SD-06 Test Reports

Fragment Retention Film

SD-07 Certificates

Fragment Retention Film

1.4   QUALITY ASSURANCE

The personnel applying the fragment retention film must be trained by the 
film manufacturer or manufacturer's representative.

1.5   DELIVERY, STORAGE, AND HANDLING

The Contractor is responsible for delivery of the fragment retention film 
to the appropriate location for application.  Deliver, store, and handle 
fragment retention film in accordance with the manufacturer's 
recommendations.  Store glass, including glass in windows or doors with 
factory applied film, in a dry location free of dust, water, and other 
contaminants.  Deliver, store, and handle glass with factory applied film 
so that the film is not damaged, scratched, or abraded and store in a 
manner which permits easy access for inspection and handling.  Provide 
each roll of film with a tamperproof label containing full details of the 
roll, the batch number, and sufficient information to enable the 
Contracting Officer to ensure that the correct film is supplied.

1.6   WARRANTY

Furnish a 5 year warranty for fragment retention film material, providing 
for replacement of film if cracking, crazing, peeling, or inadequate 
adhesion occurs.
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PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Provide fragment retention film which is the standard product of a 
manufacturer regularly engaged in the manufacture of such products and 
that essentially duplicate items that have been in satisfactory use for at 
least 2 years prior to bid opening.

2.2   FRAGMENT RETENTION FILM

**************************************************************************
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 
inch  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 
inch  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.

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

Provide fragment retention film consisting of polyester, polyethylene 
terephthalate, or a composite, optically clear and free of waves, 
distortions, impurities, and adhesive lines.  The film may be a single 
layer or laminated.  Laminate film at the factory of the fragment 
retention film manufacturer.  Include an abrasion resistant coating on the 
surface that does not receive the film adhesive.  Provide [clear] [tinted] 
[reflective] fragment retention film with a minimum thickness of  [0.10] 
[0.18] [0.25] mm  [0.004] [0.007] [0.010] inch .  Supply with an optically 
clear weatherable pressure sensitive adhesive.  The adhesive must contain 
ultraviolet inhibitors to protect the film for its required life and must 
limit ultraviolet transmission to not more than 8 percent of the radiation 
between 300 and 380 nanometers.  The adhesive must not be water 
activated.  A water soluble detackifier and/or release liner may be 
incorporated over the adhesive to facilitate film application.  The 
adhesive must be 90 percent cured within 30 days of installation.  Provide 
adhesives that are a minimum of  0.02 mm  0.0008 inch  thick on film 
thicknesses of  0.25 mm  0.010 inch  and greater.  Perform the following 
tests to indicate compliance with specified requirements by an independent 
testing laboratory, and have a responsible official of the laboratory sign 
the laboratory reports.
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2.2.1   Impact Performance

**************************************************************************
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 
exceeding  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 
si 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.

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

Test fragment retention film for impact in accordance with ANSI Z97.1  or 
16 CFR 1201 .  Conduct tests on fragment retention film applied to  3.1 to 
6.4 mm  1/8 to 1/4 inch -thick annealed flat glass which conforms to the 
requirements of ASTM C1036, Type I, Class 1, Quality q3.  Apply the tested 
film to the glass with a splice located at the midpoint of the specimen.  
Include sketches showing location and configuration of splice in submitted 
certified test reports.  After the impact portion of the test is 
conducted, determine satisfactory performance of the test specimens using 
ANSI Z97.1 , paragraph 5.1.3 or 16 CFR 1201 , paragraph 1201.4 
(e)--INTERPRETATION OF RESULTS.  To be qualified for use under this 
specification, provide a report that the fragment retention film 
satisfactorily performed in accordance with ANSI Z97.1 , paragraph 5.1.3 
(1), (3), or (4) or with 16 CFR 1201 , paragraph 1204.4 (e) (1) (i), (iv), 
or (v).  ANSI Z97.1 , paragraph 5.1.3 (2) or 16 CFR 1201 , paragraph 1204.4 
(e) (1) (ii) does not constitute passing criteria.

2.2.2   Tensile Strength

The fragment retention film samples tested must exhibit a minimum tensile 
strength at break of  172.4 MPa  25,000 psi  when tested in accordance with 
ASTM D882.  Use Method A, Static Weighing, Constant Rate of Grip 
Separation Test, to conduct this test.  Rate of grip separation exceeding  
0.2 mm/s  1/2 inch per minute  is not permitted.

2.2.3   Peel Strength

Conduct testing following 1,200 hours accelerated weathering exposure.  
The fragment retention film must exhibit a minimum peel strength of  930 N/m
 5.3 pounds/inch  for  0.10 mm  0.004 inch  thick film and  790 N/m  4.5 
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pounds/inch  for  0.18 mm  0.007 inch  thick and thicker film when tested in 
accordance with ASTM D3330/D3330M .  Use Method A to conduct the tests.  
Use a glass substrate and a maximum dwell time of 45 days is permitted.

2.2.4   Surface Abrasion

Exhibit a change in haze not to exceed 3.2 percent following 100 turns, 
using 500-gram weights on a CS 10F abrasive wheel when tested in 
accordance with ASTM D1044.

2.2.5   Flame Spread and Smoke Density

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

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

Exhibit a flame spread index not exceeding 25 and a smoke density index 
not exceeding 100 when tested in accordance with ASTM E84.  For the test, 
mount the specimen to  6.4 mm  1/4 inch  thick tempered glass which conforms 
to the requirements of ASTM C1048, Kind FT, Type I, Class 1, Quality q3.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Clean the glass surface, to which the fragment retention film is to be 
applied, of paint, foreign compounds, smears, and spatters.  After the 
initial cleaning, further clean the surface to receive the film in 
accordance with the film manufacturer's instructions.

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 si 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.

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

Provide fragment retention film on window and door glass where indicated.  
After surface preparation, apply the fragment retention film in accordance 
with the manufacturer's recommendations and instructions.  Apply film to 
the interior (room) side of the glass for both single and double glazed 
sheets, unless otherwise indicated.  Multiple applications of film to 
achieve specified thicknesses is not allowed.  Do not apply  film if there 
are visible dust particles in the air, if there is frost on the glazing, 
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or if any room condition such as temperature and humidity do not meet the 
manufacturer's instructions.  After film application, maintain room 
conditions as required by the manufacturer's instructions to allow for 
proper curing of the adhesive.

3.2.1   Application to New Glass Before Glazing

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

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

Apply fragment retention film so that it extends edge to edge of the glass 
sheet.  Then set the film reinforced glass into the frame with glazing 
compounds or gaskets as specified in Section 08 81 00  GLAZING.  Ensure 
compatibility when contact between the glazing compounds and/or gaskets 
and the film occurs.  Coordinate fragment retention film application and 
curing with the glass supplier and window or door manufacturer prior to 
glazing installation.

3.2.2   Application to Existing Glass Involving Dismantlement

**************************************************************************
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 the existing glazing compound, gaskets, and/or stops as required to 
expose the existing glass pane.  If necessary, remove the glass so that 
the film can be applied extending edge to edge of the glass sheet.  
Install existing gaskets and/or stops and replace any removed glazing 
compounds with new glazing compounds.  Scrap removed glazing compounds and 
do not reuse.  Provide glazing compounds in accordance with 
GANA Sealant Manual .  Perform glazing in accordance with 
GANA Glazing Manual .  Ensure compatibility when contact between the 
glazing compounds and/or gaskets and the film occurs.  Replace damaged or 
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broken glazing and gaskets and reinstall in kind.

3.2.3   Application to Existing Glass Without Dismantlement

**************************************************************************
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 cl 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.

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

Apply fragment retention film so that it extends to within  1.6 mm  1/16 inch , 
with a maximum of  [3] [5] mm  [1/8] [3/16] inch , of the edge of the visible 
glass area.

3.2.4   Application to Existing Glass and Frame Without Dismantlement

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

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

Apply fragment retention film past the edge of the visible glass and 
extend onto the frame.  Provide amount of film overlap, edge connection to 
the frame, and adhesive for adhering film to frame as recommended by the 
film manufacturer.  Ensure compatibility when contact between the glazing 
compounds and/or gaskets and the film occurs.

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
 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.

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

[Splices or seams in fragment retention film are not permitted.] [Splices 
or seams in fragment retention film are permitted only when a sheet of 
glass has a dimension exceeding  1.475 m  58 inches  in both directions.  
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Apply all seams with a minimum overlap of  6 mm  1/4 inch  unless submitted 
test reports indicate impact performance is not diminished when seam is 
applied with a different overlap or a gap.]

3.3   CLEANING

Clean the fragment retention film in accordance with the manufacturer's 
instructions.

        -- End of Section --
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