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SECTION 09 51 00

ACOUSTICAL CEILINGS
08/20

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  convent i onal  and i mpact / abr asi on 
r esi st ant  acoust i cal  cei l i ng t i l e and panel s,  uni t  
acoust i cal  absor ber s,  hanger s,  and suspensi on syst em 
gr i d f or  i nst al l at i on i n commer ci al - t ype wor k.

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

**************************************************************************
Not e:   Pl ast er  or  gypsum wal l boar d cei l i ngs,  met al  
f aced or  cer ami c- bonded mi ner al  f i ber  acoust i cal  
cei l i ngs shoul d be used i n l i eu of  mi ner al  f i ber ,  or  
f i ber gl ass base acoust i cal  cei l i ng syst ems,  i n wet  
ar eas such as shower s and bat hr ooms or  ar ound 
gr i l l s ,  i n k i t chens,  and si mi l ar  f aci l i t i es wher e 
gr easy vapor s ar e a pr obl em.   Be al er t  t o t hi s f act ,  
however ,  gypsum boar d made i n ot her  count r i es may 
cont ai n asbest os whi ch,  of  cour se,  i s unaccept abl e.

Dr awi ngs shoul d i ndi cat e t he f ol l owi ng:
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a.   Locat i on of  acoust i cal  syst ems.   Ar r angement  of  
acoust i cal  uni t s,  panel s,  l i ght  f i x t ur es,  and 
di f f user s,  ot her  penet r at i ons and exposed suspensi on 
grids.

b.   Locat i on of  syst ems r equi r ed t o have cei l i ng 
at t enuat i on c l ass ( CAC) .

c.   Locat i on of  cont i nuous or  common acoust i cal  
cei l i ngs t hat  span or  cover  mor e t han one r oom,  so 
adequat e det ai l i ng can be addr essed on t he dr awi ngs 
t o coor di nat e r equi r ement s bet ween CAC and STC 
ratings.

d.   Locat i on and det ai l s of  syst em r equi r ed t o have 
a f i r e r esi st i ve r at i ng.

e.   Locat i on and det ai l s and mat er i al  of  f i r e st ops 
above suspended cei l i ngs.

f .   Locat i on and det ai l s of  access panel s and 
maxi mum spaci ng of  suspensi on member s f or  conceal ed 
gr i d suspensi on syst ems.

g.   Locat i on of  each di f f er ent  col or  and pat t er n 
when mor e t han one t ype acoust i cal  uni t  i s  speci f i ed 
f or  a pr oj ect .   Det ai l s of  speci al  or  pat t er ned 
panel s i f  necessar y t o descr i be adequat el y.   I f  mor e 
t han one syst em i s used,  key t o l ocat i ons by usi ng 
symbols.

h.   Wher e acoust i cal  cei l i ngs ar e pr ovi ded i n 
conj unct i on wi t h t her mal  i nsul at i on beneat h vent ed 
at t i c  spaces,  car ef ul  at t ent i on shoul d be gi ven t o 
f ur ni shi ng t he appr opr i at e t ype cei l i ng t i l e,  
adequat e det ai l s on t he cont r act  dr awi ngs,  and t o 
i ncl udi ng appr opr i at e sect i ons i n t he 
speci f i cat i ons.   Det ai l s on t he dr awi ngs wi l l  cover  
such f eat ur es as suppor t  of  i nsul at i on at  
f l ush- mount ed l i ght  f i x t ur es,  condui t ,  acoust i cal  
uni t s,  suspensi on syst em component s,  heat i ng and 
ai r - condi t i oni ng uni t s,  and ot her  ut i l i t i es.   
I nst al l at i on of  i nsul at i on over  t he suspensi on 
syst ems,  l i ght  f i x t ur es,  and ot her  cei l i ng 
penet r at i ons wi l l  be coor di nat ed wi t h Sect i ons 
06 10 00 ROUGH CARPENTRY and 07 21 13 BOARD AND 
BLOCK I NSULATI ON,  and manuf act ur er ' s l i t er at ur e.

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

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.
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Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a 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 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.

ASTM INTERNATIONAL (ASTM)

ASTM A167 (2011) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A489 (2018; E 2018) Standard Specification for 
Carbon Steel Eyebolts

ASTM A580/A580M (2018) Standard Specification for 
Stainless Steel Wire

ASTM A641/A641M (2019) Standard Specification for 
Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM A653/A653M (2020) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A1008/A1008M (2021a) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy, High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardenable

ASTM B633 (2019) Standard Specification for 
Electrodeposited Coatings of Zinc on Iron 
and Steel

ASTM C423 (2009a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM C635/C635M (2017) Standard Specification for  
Manufacture, Performance, and Testing of 
Metal Suspension Systems for Acoustical 
Tile and Lay-In Panel Ceilings

ASTM C636/C636M (2013) Standard Practice for Installation 
of Metal Ceiling Suspension Systems for 

SECTION 09 51 00  Page 6



Acoustical Tile and Lay-In Panels

ASTM C834 (2017) Standard Specification for Latex 
Sealants

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

ASTM E119 (2020) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E413 (2016) Classification for Rating Sound 
Insulation

ASTM E580/E580M (2020) Standard Practice for Installation 
of Ceiling Suspension Systems for 
Acoustical Tile and Lay-in Panels in Areas 
Subject to Earthquake Ground Motions

ASTM E795 (2016) Standard Practices for Mounting 
Test Specimens During Sound Absorption 
Tests

ASTM E1111/E1111M (2014) Standard Test Method for Measuring 
the Interzone Attenuation of Open Office 
Components

ASTM E1264 (2019) Acoustical Ceiling Products

ASTM E1414/E1414M (2021a) Standard Test Method for Airborne 
Sound Attenuation Between Rooms Sharing a 
Common Ceiling Plenum

ASTM E1477 (1998a; R 2017; E 2018) Standard Test 
Method for Luminous Reflectance Factor of 
Acoustical Materials by Use of 
Integrating-Sphere Reflectometers

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

CDPH SECTION 01350 (2010; Version 1.1) Standard Method for 
the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor 
Sources using Environmental Chambers

GREEN SEAL (GS)

GS-36 (2013) Adhesives for Commercial Use

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SCS Global Services (SCS) Indoor Advantage

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications

SECTION 09 51 00  Page 7



U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01 (2019, with Change 1, 2022) Structural 
Engineering

UNDERWRITERS LABORATORIES (UL)

UL 2818 (2013) GREENGUARD Certification Program 
For Chemical Emissions For Building 
Materials, Finishes And Furnishings

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 ,  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 
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-02 Shop Drawings
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Approved Detail Drawings ; G[, [_____]]

SD-03 Product Data

Acoustical Ceiling Systems ; G[, [_____]]

Fire Resistive Ceilings ; G[, [_____]]

[ Recycled Content for Type III Ceiling Tiles ; S

][ Recycled Content for Type IV Ceiling Tiles ; S

][ Recycled Content for Type IX Ceiling Tiles ; S

][ Recycled Content for Type XII Ceiling Tiles ; S

][ Recycled Content for Suspension Systems ; S

] Acoustical Performance ; G[, [_____]]

SD-04 Samples

Acoustical Units ; G[, [_____]]

Acoustical Ceiling Tiles ; G[, [_____]]

SD-06 Test Reports

Fire Resistive Ceilings ; G[, [_____]]

SD-07 Certificates

[ Indoor Air Quality for Type III Ceiling Tiles ; S

][ Indoor Air Quality for Type IV Ceiling Tiles ; S

][ Indoor Air Quality for Type V Ceiling Tiles ; S

][ Indoor Air Quality for Type VI Ceiling Tiles ; S

][ Indoor Air Quality for Type VII Ceiling Tiles ; S

][ Indoor Air Quality for Type IX Ceiling Tiles ; S

][ Indoor Air Quality for Type X Ceiling Tiles ; S

][ Indoor Air Quality for Type XI Ceiling Tiles ; S

][ Indoor Air Quality for Type XII Ceiling Tiles ; S

][ Indoor Air Quality for Impact/Abrasion Resistant Ceiling Tiles ; S

][ Indoor Air Quality for Humidity Resistant Ceiling Tiles ; S

][ Indoor Air Quality for Adhesives ; S

][ Indoor Air Quality for Sealants ; S

SECTION 09 51 00  Page 9



] 1.3   CERTIFICATIONS

1.3.1   Indoor Air Quality Certifications

1.3.1.1   Ceiling Tiles

Provide products certified to meet indoor air quality requirements by 
UL 2818  (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or 
provide certification or validation by other third-party programs that 
products meet the requirements of this section.  Provide current product 
certification documentation from certification body. 

1.3.1.2   Adhesives and Sealants

Provide products certified to meet indoor air quality requirements by 
UL 2818  (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or 
provide certification or validation by other third-party programs that 
products meet the requirements of this Section.  Provide current product 
certification documentation from certification body.  When product does 
not have certification, provide validation that product meets the indoor 
air quality product requirements cited in this Section.

1.4   DELIVERY, STORAGE. AND HANDLING

Deliver materials to the site in the manufacturer's original unopened 
containers with brand name and type clearly marked.  Carefully handle and 
store materials in dry, watertight enclosures.  Immediately before 
installation, store acoustical units for not less than 24 hours at the 
same temperature and relative humidity as the space where they will be 
installed in order to assure proper temperature and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

Maintain a uniform temperature of not less than  16 degrees C  60 degrees F  
nor more than  29 degrees C  85 degrees F  and a relative humidity of not 
more than 70 percent for 24 hours before, during, and 24 hours after 
installation of acoustical units.

1.6   SCHEDULING

Complete and dry interior finish work such as plastering, concrete and 
terrazzo work before ceiling installation.  Complete mechanical, 
electrical, and other work above the ceiling line; install and start 
operating heating, ventilating, and air conditioning systems in order to 
maintain temperature and humidity requirements.

1.7   WARRANTY

Provide manufacturer's warranty to repair or replace defective materials 
and workmanship including but not limited to, sagging and warping of 
panels and rusting and of grid systems, for a period of [ten 
years][_____][years] from date of final acceptance of the work.

[ 1.8   EXTRA MATERIALS

**************************************************************************
NOTE:   I n or der  t o assur e mat chi ng acoust i cal  uni t s 
t hat  may become damaged and r equi r e spot  
r epl acement ,  a suppl y of  ext r a t en per cent  of  uni t s 
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i n t he or i gi nal  pat t er n i s r ecommended i n or der  t o 
pr event  l at er  r epl acement  of  t he cei l i ng i n an 
ent i r e r oom because of  mi smat ched uni t s.   However ,  
t he Gover nment  f aci l i t y  shoul d be consul t ed t o 
ensur e t hat  adequat e war ehousi ng and pr ot ect i on i s 
avai l abl e f or  t hese ext r a uni t s.

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

Furnish spare tiles, from the same lot as those installed, of each color 
at the rate of [_____] [5] tiles for each 1000 tiles installed.

] PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION
**************************************************************************

NOTE:   When r ef l ect ed cei l i ng pl ans showi ng cei l i ng 
penet r at i ons ar e i ncl uded i n t he pr oj ect  dr awi ngs,  
i t  may not  be necessar y f or  t he Cont r act or  t o 
r e- dr aw and submi t  as a shop dr awi ng;  i n such cases,  
del et e t he r equi r ement  f r om SD- 02.   Det ai l s not  
appl i cabl e t o t he pr oj ect  shoul d al so be del et ed.   
On si mpl e pr oj ect s wher e manuf act ur er ' s st andar d 
pr i nt ed dat a ar e suf f i c i ent ,  omi t  t hi s submi t t al  
cat egor y f r om SD- 03.

Wher e many di f f er ent  cei l i ng syst ems ar e used,  i t  
may be mor e conveni ent  t o schedul e acoust i cal  
per f or mance r at i ngs,  f i r e r at i ngs,  panel  and 
suspensi on t ypes on t he dr awi ngs,  keyed t o f i ni sh 
schedul es,  r at her  t han t o i ncl ude t hi s dat a i n t he 
specification.

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

Provide sound controlling units mechanically mounted on a ceiling 
suspension system for acoustical treatment.  Provide the unit size, 
texture, finish, and color as specified.[  The Contractor has the option 
to substitute inch-pound (I-P) Recessed Light Fixtures (RLF) for metric 
RLF.  If the Contractor opts to provide I-P RLF, then provide I-P products 
for other ceiling elements like acoustical ceiling tiles, air diffusers, 
air registers and grills.]  Coordinate the entire ceiling system with 
other details, like the location of access panels and ceiling 
penetrations, for instance, shown on the drawings.  The Contractor is 
responsible for the final assembly and performance of the specified work[ 
and products if I-P products are used].  Provide the location and extent 
of acoustical treatment as shown on the approved detail drawings .  Submit 
drawings showing suspension system, method of anchoring and fastening, 
details, and reflected ceiling plan.[  Coordinate with paragraph 
RECLAMATION PROCEDURES for reclamation of mineral fiber acoustical ceiling 
panels to be removed from the job site.]

2.1.1   Fire Resistive Ceilings
**************************************************************************

NOTE:   Cer t i f i ed l abor at or y t est  r epor t s f or  f i r e 
r esi st ance r at i ng cannot  be obt ai ned f or  cei l i ng 
assembl i es whi ch ar e nonst andar d wi t h t he 
manuf act ur er .   Ther ef or e,  wher e a f i r e r esi st ance 
r at i ng i s necessar y,  do not  speci f y a nonst andar d 
cei l i ng assembl y.   Ref er  t o dat a i n t he UL Fi r e 
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Resi st ance Di r ect or y f or  det ai l s.

For  Navy pr oj ect s,  del et e t hi s par agr aph when f i r e 
separ at i on i s not  r equi r ed by UFC 3- 600- 01,  Fi r e 
Pr ot ect i on Engi neer i ng f or  Faci l i t i es.   Wher e 
r equi r ed,  r at i ng appl i es t o t ot al  f l oor - cei l i ng or  
r oof - cei l i ng assembl y,  i ncl udi ng 
mechani cal - el ect r i cal  el ement s,  penet r at i ons,  
st r uct ur al  syst em,  and deck.   I f  syst em i s r equi r ed 
t o be f i r e- endur ance r at ed,  show det ai l s of  r ecessed 
f i xt ur e encl osur es and ot her  penet r at i ons on 
drawings.

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

Rate acoustical ceiling systems , indicated as fire resistant, for fire 
endurance as specified when tested in accordance with ASTM E119.  Test 
suspended ceiling with a specimen [roof][floor] assembly representative of 
the indicated construction, including mechanical and electrical work 
within ceiling space openings for light fixtures, and air outlets, and 
access panels.  Provide ceiling assembly rating for [[1][1-1/2][2][3][4] 
hour [concealed grid system][exposed grid system]][as shown on drawings].  
Provide acoustical units with a flame spread of 25 or less and smoke 
development of 50 or less when tested in accordance with ASTM E84.

Submit manufacturer's catalog showing UL classification of fire-rated 
ceilings giving materials, construction details, types of floor and roof 
constructions to be protected, and UL design number and fire protection 
time rating for each required floor or roof construction and acoustic 
ceiling assembly.

Submit reports by an independent testing laboratory attesting that 
acoustical ceiling systems meet specified [fire endurance] [and] [sound 
transmission] requirements.  Data attesting to conformance of the proposed 
system to Underwriters Laboratories requirements for the fire endurance 
rating listed in UL Fire Resistance may be submitted in lieu of test 
reports.

2.1.2   Acoustical Performance

2.1.2.1   Ceiling Sound Transmission

**************************************************************************
NOTE:   I n open spaces wi t hout  par t i t i ons and ar eas 
wher e encl osed r ooms have par t i t i ons t hat  ext end 
f ul l  hei ght  t o t he f l oor  or  r oof  above,  Cei l i ng 
At t enuat i on Cl ass ( CAC)  i s not  appl i cabl e and shoul d 
not  be speci f i ed unl ess r equi r ed by an acoust i c i an.   
Wher e encl osed r ooms do not  have f ul l - hei ght  
par t i t i ons,  t he sound t r ansmi ssi on pat h t hr ough t he 
pl enum coul d pr event  acoust i cal  pr i vacy bet ween 
r ooms.   Ensur e t he CAC r at i ng of  t he acoust i cal  
cei l i ng syst em,  i ncl udi ng al l  bui l di ng ser vi ces 
component s,  i s  equi val ent  t o t he STC r at i ng of  t he 
par t i t i ons.   I t  i s  i nef f ect i ve f or  t he acoust i cal  
cei l i ng t o have a CAC r at i ng t hat  i s l ower  or  hi gher  
t han t he STC r at i ng of  t he par t i t i on.   Penet r at i ons 
t hr ough t he acoust i cal  cei l i ng f or  l i ght  f i x t ur es,  
ai r  t er mi nal s,  et c.  can decr ease t he CAC r at i ng of  
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t he cei l i ng syst em bel ow t hat  of  t he cei l i ng panel  
by 10 poi nt s.   Ver i f y t hat  ot her  speci f i cat i on 
sect i ons and t he dr awi ngs i ncl ude appr opr i at e noi se 
cont r ol  measur es such as l i ght  f i x t ur e cover s,  a 
duct ed r et ur n ai r  syst em,  r et ur n ai r  gr i l l e 
s i l encer s,  et c.  so t he penet r at i ons do not  degr ade 
t he CAC r at i ng bel ow t he STC r at i ng of  t he 
par t i t i on.   Speech pr i vacy bet ween r ooms t ypi cal l y 
r equi r es par t i t i ons wi t h STC r at i ngs of  40- 50.   
Li mi t ed acoust i cal  cei l i ng panel s can achi eve CAC 
r at i ng above 40 and t hese panel s of t en do not  compl y 
wi t h t he speci f i ed sound absor pt i on r at i ngs.   
Li ght wei ght ,  acoust i c,  pl enum bar r i er s or i ent ed 
ver t i cal l y over  t he par t i t i ons can i ncr ease t he CAC 
r at i ng of  t he acoust i cal  cei l i ng syst em f r om CAC 
20- 35 t o CAC 40- 50 so t hat  i t  mat ches t he acoust i cal  
per f or mance of  t he par t i t i on.   Expect ed speech 
pr i vacy l evel s wi t h speci f i c  const r uct i ons:   STC/ CAC 
40 mi ni mal ;  STC/ CAC 45 -  accept abl e;  STC/ CAC 50 -  
opt i mal .   Speech pr i vacy shoul d not  be expect ed f or  
const r uct i on bel ow STC/ CAC 40.   Some hi ghl y 
conf i dent i al  r ooms may r equi r e f ul l  hei ght  wal l s 
wi t h STC r at i ngs above 50.

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

Provide ceiling systems with the specified Ceiling Attenuation Class (CAC) 
ratings as determined in accordance with ASTM E1414/E1414M  and ASTM E413.  
Provide sound attenuators over light fixtures, air terminals and other 
ceiling penetrations, provide acoustical blanket insulation on top of the 
ceiling or adjacent to partitions to provide lightweight acoustical plenum 
barriers above partitions as required to achieve the specified CAC 
ratings. Provide test ceiling continuous at the partition and assembled in 
the suspension system in the same manner that the ceiling will be 
installed on the project.

2.1.2.2   Ceiling Sound Absorption

**************************************************************************
NOTE:   Cei l i ng panel  sound absor pt i on can be 
speci f i ed usi ng Noi se Reduct i on Coef f i c i ent  ( NRC)  or  
At t enuat i on Cl ass ( AC) .   NRC i s mor e common and used 
when t he concer n i s gener al  r ever ber at i on,  l oud 
occupant  noi se l evel s or  speech i nt el l i gi bi l i t y  
i nsi de encl osed r ooms.   AC i s somet i mes used i nst ead 
of  NRC when t he concer n i s speech pr i vacy i n most l y 
open ar eas,  par t i cul ar l y open of f i ces.   The t wo 
met r i cs ar e hi ghl y cor r el at ed.

Cei l i ngs i n r ooms and ar eas t hat  ar e nor mal l y 
occupi ed by peopl e shoul d have a mi ni mum NRC of  
0. 70.   Thi s l evel  of  absor pt i on i s appr opr i at e f or  
encl osed r ooms wi t h one per son and no ( or  l i mi t ed)  
noi sy equi pment .   Cei l i ngs i n encl osed r ooms wi t h 
mul t i pl e peopl e or  wi t h noi sy equi pment  shoul d have 
a mi ni mum NRC of  0. 80.   Cei l i ngs i n open ar eas,  
especi al l y t hose wi t h hi gh densi t y occupancy shoul d 
have a mi ni mum NRC of  0. 90 ( or  AC of  180) .

**************************************************************************
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Determine the Noise Reduction Coefficient (NRC) in accordance with 
ASTM C423.  Determine Articulation Class (AC) in accordance with 
ASTM E1111/E1111M .

2.1.3   Light Reflectance

Determine light reflectance factor in accordance with ASTM E1477 test 
method.

2.2   ACOUSTICAL UNITS

**************************************************************************
NOTE:   Col or ,  c l ass,  pat t er n,  NRC,  LR coef f i c i ent ,  
CAC,  and t ype of  acoust i cal  cei l i ng uni t s must  be 
shown,  as r equi r ed,  on t he dr awi ngs when mor e t han 
one t ype acoust i cal  uni t  i s  speci f i ed f or  a pr oj ect .

Col or  and pat t er n must  be coor di nat ed wi t h t he 
dr awi ngs,  and t hi s sect i on when mor e t han one t ype 
acoust i cal  uni t  i s  speci f i ed f or  a pr oj ect .

When a speci f i c  pat t er n,  as shown i n ASTM E1264 i s 
r equi r ed,  speci f y t he appl i cabl e one and del et e 
ot her  pat t er ns;  ot her wi se,  speci f y al l  pat t er ns as 
Cont r act or ' s opt i ons.   Ascer t ai n t hat  a speci f i c  
pat t er n r equi r ed i s commer ci al l y avai l abl e i n t he 
t ype uni t  speci f i ed s i nce some t ype uni t s ar e 
avai l abl e onl y i n cer t ai n pat t er ns.   Speci al i zed 
pat t er ns must  be descr i bed i n det ai l  wi t hi n t he 
br acket ed bl ank space.

Acoust i cal  uni t s wi l l  be l i mi t ed gener al l y t o Types 
I I I  and I V and Type XX ( st one wool ,  f i ber gl ass) .   
Met al - f aced uni t s ( Types V,  VI ,  VI I ,  and VI I I ) ,  and 
f abr i c f aced over l ay ( Type XI ) ,  because of  t he 
hi gher  cost  f act or ,  wi l l  not  nor mal l y be consi der ed.

Composi t i on uni t s wi t h pai nt  f i ni sh ar e l owest  i n 
cost  and avai l abl e i n wi dest  var i et y of  pat t er ns.   
Types I I I  and I V ar e avai l abl e i n t hr ee f or ms:   For m 
1 ( nodul at ed,  cast ,  or  mol ded)  i s appr opr i at e f or  
hi gh qual i t y ar eas such as conf er ence r ooms,  and 
of f i cer s di ni ng f aci l i t i es.   I t  i s  mor e cost l y t han 
f or ms 2 ( wat er - f el t ed)  and 3 ( dr y- f el t ed) .   Type XX 
i s avai l abl e i n a wi de pr i ce r ange.   Al l  opt i ons 
have smoot h,  non- f i ssur ed sur f aces.

Type I  -  Cel l ul ose composi t i on wi t h st andar d 
washabl e pai nt ed f i ni sh ( not  l i s t ed as an opt i on i n 
t hi s speci f i cat i on)

Type I I  -  Cel l ul ose composi t i on wi t h pl ast i c 
membr ane- f aced over l ay ( not  l i s t ed as an opt i on i n 
t hi s speci f i cat i on)

Type I I I  -  Mi ner al  composi t i on wi t h st andar d 
washabl e pai nt ed f i ni sh

Type I V -  Mi ner al  composi t i on wi t h pl ast i c 

SECTION 09 51 00  Page 14



membr ane- f aced over l ay

Type V -  St eel  f aci ngs wi t h mi ner al  composi t i on 
absor bent  backi ng

Type VI  -  St ai nl ess st eel  wi t h mi ner al  composi t i on 
absor bent  backi ng

Type VI I  -  Al umi num wi t h mi ner al  composi t i on 
absor bent  backi ng

Type VI I I  -  Cel l ul ose composi t i on wi t h scr ubbabl e 
pi gment ed or  c l ear  f i ni sh ( not  l i s t ed as an opt i on 
i n t hi s speci f i cat i on)

Type I X -  Mi ner al  composi t i on wi t h scr ubbabl e 
pi gment ed or  c l ear  f i ni sh

Type X -  Mi ner al  composi t i on wi t h pl ast i c/ al umi num 
membrane

Type XX -  St one wool  or  f i ber gl ass composi t i on wi t h 
membr ane- f aced over l ay and pai nt ed f i ni sh.

Type XI  -  Mi ner al  composi t i on wi t h f abr i c over l ay

Type XI I  -  Gl ass f i ber  composi t i on wi t h 
pl ast i c/ c l ot h over l ay

Type I I I  or  I V uni t s shoul d be used except  when any 
of  t he f ol l owi ng condi t i ons exi st ,  one of  t he t ypes 
l i s t ed bel ow shoul d be speci f i ed:

Hi gh Humi di t y -  Al umi num or  st ai nl ess st eel  pans 
wi t h mi ner al  wool  pads.   Humi di t y r esi st ant  mi ner al  
composi t i on uni t s.

St ai ni ng or  Heavy Soi l i ng -  Composi t i on uni t s wi t h 
pl ast i c f i l m f ace.   Met al  pan uni t s.   Met al  f aced 
composi t i on uni t s.

I mpact  Abr asi on -  Met al  pan uni t s.   I mpact  r esi st ant  
composi t i on uni t s.   Met al  f aced composi t i on uni t s.

Met al  pan uni t s wi t h pads cannot  be used when space 
above t he cei l i ng i s used as an ai r  pl enum f or  
heat i ng,  vent i l at i ng or  ai r  condi t i oni ng syst ems.

Pat t er n -

A.   Per f or at ed,  r egul ar l y spaced l ar ge hol es 
perforated
B.   Per f or at ed,  r andoml y spaced l ar ge hol es
C.   Per f or at ed,  smal l  hol es
D.   Fi ssur ed
E.   Li ght l y t ext ur ed
F.   Heavi l y t ext ur ed
G.   Smoot h
H.   Pr i nt ed
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I .   Embossed
J.   Embossed- i n- r egi st er
K.   Sur f aced Scor ed
L.   Random Swi r l
M.   Ot her  pat t er ns ( speci f y)

Mi ner al  f i ber  Type I I I ,  I V,  I X,  and XI  acoust i cal  
cei l i ng uni t s of f er  a combi nat i on of  r at ed f i r e 
r esi st ance,  f l ame spr ead cl assi f i cat i on,  acoust i cal  
per f or mance,  and desi gn ver sat i l i t y .   Uni t s ar e 
avai l abl e i n a var i et y of  conf i gur at i ons r angi ng 
f r om f l at  panel s wi t h s i mpl e t ext ur ed sur f aces t o 
panel s wi t h det ai l ed edges or  car ved pat t er ns and 
mot i f s.   Cost  gener al l y i ncr eases wi t h t he 
compl exi t y of  desi gn and i ncr ease of  t hi ckness 
and/ or  uni t  wei ght .

Fi ber gl ass Type XI I  acoust i cal  cei l i ng uni t s ar e 
avai l abl e c l ot h- f aced and vi nyl - f aced.   The 
f i ber gl ass uni t s have hi gh acoust i cal  per f or mance,  
t her mal  i nsul at i on val ue,  and moi st ur e r esi st ance 
r at i ngs.   The cl ot h f aced uni t s ar e good f or  
open- of f i ce i nst al l at i ons and ar eas such as 
l i br ar i es t hat  r equi r e hi gh acoust i cal  absor pt i on.   
The vi nyl - f aced f i ber gl ass uni t s,  because of  t hei r  
washabl e v i nyl  f ace,  ar e good f or  use i n bui l di ngs 
wi t h suppl y and r et ur n- ai r  duct s i n t he cei l i ng.

Li ght  Ref l ect ance -  A l ower  l i ght  r ef l ect ance may be 
speci f i ed when desi r ed f or  speci al  ar chi t ect ur al  or  
l i ght i ng ef f ect s.   The avai l abl e LR ( l i ght  
r ef l ect i on f act or )  ar e LR- 1 ( 0. 75 mi ni mum) ,  LR- 2 
( 0. 70 mi ni mum) ,  LR- 3 ( 0. 65 mi ni mum) ,  LR- 4 ( 0. 60 
minimum).

Edge Det ai l  -  Rabbet ed edges may be speci f i ed t o 
per mi t  f ace of  panel s t o pr oj ect  bel ow sur f ace of  
exposed gr i d syst em.   St r ong si del i ght i ng at  l ow 
angl e of  i nci dence i n conceal ed suspensi on syst ems 
wi l l  gr eat l y exagger at e sur f ace i r r egul ar i t i es;  
bevel ed edge t i l es ar e suggest ed f or  such l ocat i ons.

Revi ew manuf act ur er ' s l i t er at ur e and edi t  t he 
f ol l owi ng par agr aphs.

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

Submit samples of each type of acoustical unit and each type of suspension 
grid tee section showing texture, finish, and color.  Conform acoustical 
units to ASTM E1264, Class A, and the following requirements:

2.2.1   Units for Exposed-Grid System [A] [_____]

**************************************************************************
NOTE:   I n f aci l i t i es wher e sever al  di f f er ent  NRC 
val ues ar e speci f i ed,  c l ear l y i ndi cat e whi ch r oom or  
ar eas shoul d r ecei ve l ay- i n panel s of  a speci f i c  NRC 
value.

**************************************************************************
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2.2.1.1   Type
**************************************************************************

NOTE:   Use mat er i al s wi t h r ecycl ed cont ent  wher e 
appr opr i at e f or  use.   Ver i f y sui t abi l i t y ,  
avai l abi l i t y  wi t hi n t he r egi on,  cost  ef f ect i veness 
and adequat e compet i t i on ( i ncl udi ng ver i f i cat i on of  
br acket ed per cent ages i ncl uded i n t hi s gui de 
speci f i cat i on)  bef or e speci f y i ng pr oduct  r ecycl ed 
cont ent  r equi r ement s.  A r esour ce t hat  can be used t o 
i dent i f y pr oduct s wi t h r ecycl ed cont ent  i s t he 
" Compr ehensi ve Pr ocur ement  Gui del i nes ( CPG) "  page 
wi t hi n t he EPA' s websi t e at  ht t p: / / www. epa. gov.   
Ot her  pr oduct s wi t h r ecycl ed cont ent  ar e al so 
accept abl e when meet i ng al l  r equi r ement s of  t hi s 
speci f i cat i on.   

Wher e mi ni mums ar e st at ed,  r esear ch shows t he 
pr oduct  i s avai l abl e among US nat i onal  manuf act ur er s 
above t he mi ni mum r ecycl ed cont ent  of  t he f i r st  
br acket .   Some manuf act ur er s and r egi ons have hi gher  
per cent ages.  I f  desi r ed,  i nser t  hi gher  per cent ages 
i nt o t he second set  of  br acket s.  

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

[III (non-asbestos mineral fiber with painted finish).[  Provide Type III 
Acoustical Ceiling Tiles  containing a minimum of 30 percent recycled 
content.  Provide data identifying percentage of recycled content for Type 
III ceiling tiles .  Provide certification of indoor air quality for Type 
III Ceiling Tiles .]]

[IV (non-asbestos mineral fiber with membrane-faced overlay).[  Provide 
Type IV Acoustical Ceiling Tiles containing a minimum of 60 percent 
recycled content.  Provide data identifying percentage of recycled content 
for Type IV ceiling tiles .  Provide certification of indoor air quality 
for Type IV Ceiling Tiles .]]

[IX (mineral fiber with scrubbable finish).[  Provide Type IX Acoustical 
Ceiling Tiles containing a minimum [50][_____] percent recycled content.  
Provide data identifying percentage of recycled content for Type IX 
ceiling tiles .  Provide certification of indoor air quality for Type IX 
Ceiling Tiles .]]

[X (mineral composition with plastic membrane).[  Provide certification of 
indoor air quality for Type X Ceiling Tiles .]] 

[XI (mineral fiber with fabric faced overlay).[  Provide certification of 
indoor air quality for Type XI Ceiling Tiles .]] 

[XII (fiberglass base with membrane-faced overlay).[  Provide Type XII 
Acoustical Ceiling Tiles containing a minimum of [25][_____] percent 
recycled content.  Provide data identifying percentage of recycled content 
for Type XII ceiling tiles .  Provide certification of indoor air quality 
for Type XII Ceiling Tiles .]]

2.2.1.2   Flame Spread

Class A, 25 or less
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2.2.1.3   Pattern

[A] [B] [C] [D] [E] [F] [G] [I] [J] [K] [_____]

2.2.1.4   Minimum NRC

[_____] when tested on mounting Type E-400 of ASTM E795.

2.2.1.5   Minimum Light Reflectance Coefficient
[LR-1, 0.75 or greater] [_____]

2.2.1.6   Nominal Size

[600 by 1200][600 by 600][_____] mm [24 by 48][24 by 24][_____] inch

2.2.1.7   Edge Detail

[Square] [Reveal] [Trimmed and butt] [Beveled] [Tegular] [_____]

2.2.1.8   Finish

Factory-applied standard finish.  See paragraph COLORS AND STANDARDS.

2.2.1.9   Minimum CAC

[_____]

2.2.2   Units for Concealed-Grid System [A] [_____]

2.2.2.1   Type
**************************************************************************

NOTE:   Use mat er i al s wi t h r ecycl ed cont ent  wher e 
appr opr i at e f or  use.   Ver i f y sui t abi l i t y ,  
avai l abi l i t y  wi t hi n t he r egi on,  cost  ef f ect i veness 
and adequat e compet i t i on ( i ncl udi ng ver i f i cat i on of  
br acket ed per cent ages i ncl uded i n t hi s gui de 
speci f i cat i on)  bef or e speci f y i ng pr oduct  r ecycl ed 
cont ent  r equi r ement s.   

Wher e mi ni mums ar e st at ed,  r esear ch shows t he 
pr oduct  i s avai l abl e among US nat i onal  manuf act ur er s 
above t he mi ni mum r ecycl ed cont ent  of  t he f i r st  
br acket .   Some manuf act ur er s and r egi ons have hi gher  
per cent ages.  I f  desi r ed,  i nser t  hi gher  per cent ages 
i nt o t he second set  of  br acket s.  

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

[III (non-asbestos mineral fiber with painted finish).[  Provide Type III 
Acoustical Ceiling Tiles containing a minimum of 30 percent recycled 
content.  Provide data identifying percentage of recycled content for Type 
III ceiling tiles .  Provide certification of indoor air quality for Type 
III Ceiling Tiles .]]

[IV (non-asbestos mineral fiber with membrane-faced overlay).[  Provide 
Type IV Acoustical Ceiling Tiles containing a minimum of 60 percent 
recycled content.  Provide data identifying percentage of recycled content 
for Type IV ceiling tiles .  Provide certification of indoor air quality 
for Type IV Ceiling Tiles .]]
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[IX (mineral fiber with scrubbable finish).[  Provide Type IX Acoustical 
Ceiling Tiles containing a minimum of [50][_____] percent recycled 
content.  Provide data identifying percentage of recycled content for Type 
IX ceiling tiles .  Provide certification of indoor air quality for Type IX 
Ceiling Tiles .]]

[X (mineral composition with plastic membrane).[  Provide certification of 
indoor air quality for Type X Ceiling Tiles .]]  

[XI (mineral fiber with fabric faced overlay).[  Provide certification of 
indoor air quality for Type XI Ceiling Tiles .]] 

[XII (fiberglass base with membrane-faced overlay).[  Provide Type XII 
Acoustical Ceiling Tiles containing a minimum of [25][_____] percent 
recycled content.  Provide data identifying percentage of recycled content 
for Type XII ceiling tiles .  Provide certification of indoor air quality 
for Type XII Ceiling Tiles .]]

2.2.2.2   Flame Spread

Class A, 25 or less

2.2.2.3   Pattern

[A] [B] [C] [D] [E] [F] [G] [I] [J] [K] [_____]

2.2.2.4   Minimum NRC

[_____] when tested on mounting Type B or Type E-400 of ASTM E795

2.2.2.5   Minimum Light Reflectance Coefficient

[LR-1, 0.75 or greater] [_____]

2.2.2.6   Nominal Size

[300 by 300][600 by 600][600 by 1200][_____] mm [12 by 12][24 by 24][24 by 
48][_____] inch

2.2.2.7   Edge Detail

[Manufacturer's standard] [Beveled] [Square]

2.2.2.8   Joint Detail

[Kerfed and rabbeted] [Tongue and grooved] [Butted]

2.2.2.9   Finish

Factory-applied standard finish.  See paragraph COLORS AND PATTERNS.

2.2.2.10   Minimum CAC

[_____]
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2.2.3   Metal Pans [A] [_____]

2.2.3.1   Type

[V, steel.[  Provide certification of indoor air quality for Type V 
Ceiling Tiles .]] 

[VI, ASTM A167 stainless steel.[  Provide certification of indoor air 
quality for Type VI Ceiling Tiles .]] 

[VII, aluminum perforated pans with acoustical, non-asbestos, insulation 
backing.[  Provide certification of indoor air quality for Type VII 
Ceiling Tiles .]]

2.2.3.2   Flame Spread

Class:  A, 25 or less

2.2.3.3   Pattern

[A] [C] [I] [_____]

2.2.3.4   Minimum NRC

[0.75] [_____] in open office areas; [0.60] [_____] in conference rooms, 
executive offices, teleconferencing rooms, and other rooms as designated; 
[0.50] [_____] in all other rooms and areas when tested on mounting Type 
E-400 of ASTM E795.

2.2.3.5   Minimum Light Reflectance Coefficient

[LR-1, 0.75 or greater] [_____]

2.2.3.6   Nominal Size

[600 by 600][600 by 1200][_____] mm [24 by 24][24 by 48][_____] inch

2.2.3.7   Edge Detail

[Manufacturer's standard] [Square] [Reveal] [_____].

2.2.3.8   Joint Detail

[Beveled] [_____]

2.2.3.9   Finish

Factory-applied standard finish.  See paragraph COLORS AND PATTERNS.

2.2.3.10   Pads

[Completely enclosed, of material and thickness required for acoustical 
and fire test ratings] [_____].

2.2.4   Impact/Abrasion Resistant Units

2.2.4.1   Type

Non-asbestos mineral composition with a hardened mineral surface and 
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factory applied white paint finish.  Provide a surface resistant to impact 
and abrasion.[  Provide certification of indoor air quality for 
Impact/Abrasion Resistant Ceiling Tiles .]

2.2.4.2   Flame Spread

Class A, 25 or less

2.2.4.3   Pattern

[_____]

2.2.4.4   Minimum NRC

[_____] when tested on Mounting Type E-400 of ASTM E795.

2.2.4.5   Minimum Light Reflectance Coefficient

[LR-1, 0.75 or greater][_____]

2.2.4.6   Nominal Size

[600 by 600] [600 by 1200] [_____] mm [24 by 24] [24 by 48] [_____] inch

2.2.4.7   Edge Detail

[Manufacturer's standard] [Square] [Beveled]

2.2.4.8   Joint Detail

[Trimmed and butted] [Kerfed and rabbeted]

2.2.4.9   Finish

Factory-applied standard finish.  See paragraph COLORS AND PATTERNS.

2.2.5   Humidity Resistant Composition Units

2.2.5.1   Type

Non-asbestos mineral or glass fibers bonded with ceramic, moisture 
resistant thermo-setting resin, or other moisture resistant material and 
having a factory applied white paint finish.  Provide panels that do not 
sag or warp under conditions of heat, high humidity or chemical fumes.

[Provide certification of indoor air quality for Humidity Resistant 
Ceiling Tiles .]

2.2.5.2   Flame Spread

Class:  A, 25 or less

2.2.5.3   Pattern

[_____]

2.2.5.4   Minimum NRC

[_____] when tested on Mounting Type E-400 of ASTM E795.
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2.2.5.5   Minimum Light Reflectance Coefficient

LR-1, 0.75 or greater

2.2.5.6   Nominal Size

[600 by 600][600 by 1200][_____] mm [24 by 24][24 by 48][_____] inch

2.2.5.7   Edge Detail

Square

2.2.5.8   Finish

Factory-applied standard finish.  See paragraph COLORS AND PATTERNS.

2.2.6   Metal Faced Composition Units

2.2.6.1   Type

[Type V (Steel facings with non-asbestos mineral composition absorbent 
backing).[  Provide certification of indoor air quality for Type V Ceiling 
Tiles .]]

[Type VI (Stainless steel facings with non-asbestos mineral composition 
absorbent backing).[  Provide certification of indoor air quality for Type 
VI Ceiling Tiles .]]

[Type VII (Aluminum facings with non-asbestos mineral composition 
absorbent backing) with [anodized] [baked enamel] [acrylic] finish color 
[white] [_____].[  Provide certification of indoor air quality for Type 
VII Ceiling Tiles .]]

2.2.6.2   Flame Spread

Class:  A, flame spread 25 or less

2.2.6.3   Pattern

[_____]

2.2.6.4   Minimum (NRC)

Base the tested NRC value on Mounting Type E-400 of ASTM E795.

2.2.6.5   Minimum Light Reflectance Coefficient

LR-1, 0.75 or greater

2.2.6.6   Nominal Size

[600 by 600][600 by 1200] mm [24 by 24][24 by 48] inch

2.2.6.7   Edge Detail

[Manufacturer's standard][Square][Beveled]
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2.2.6.8   Joint Detail

Trimmed and butted

2.2.6.9   Finish

Factory-applied standard finish.  See paragraph COLORS AND PATTERNS.

2.2.7   Unit Acoustical Absorbers

**************************************************************************
NOTE:   Uni t  acoust i cal  absor ber s shoul d be used i n 
hi gh noi se ar eas such as bowl i ng al l eys,  i ndust r i al  
ar eas or  i n ot her  l ocat i ons when r ecommended by an 
acoust i cal  consul t ant .   Quant i t y and spaci ng shoul d 
be shown on t he dr awi ngs.

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

Provide individually mounted sound absorbing plaques composed of glass 
fibers or non-asbestos mineral fibers and having a NRC range of not less 
than 0.60 - 0.70 when tested in accordance with ASTM C423 and reported as 
a 4 frequency average.

2.3   SUSPENSION SYSTEM

**************************************************************************
NOTE:   I f  mor e t han one t ype of  acoust i cal  uni t  i s  
r equi r ed,  a separ at e par agr aph f or  t hat  t ype uni t  
wi l l  be used.   Each uni t  t ype wi l l  be desi gnat ed 
wi t h a l et t er  or  number  symbol ,  such as A,  B,  et c.   
Use t he same l et t er s or  number s t o key uni t  t ypes t o 
l ocat i ons l i s t ed or  shown on t he dr awi ngs and i n 
Section 09 06 00 SCHEDULES FOR FI NI SHES.

Each di f f er ent  t ype of  suspensi on syst em must  be 
shown on t he dr awi ngs.

Gener al l y,  l ay- i n panel s suppor t ed by exposed gr i d 
suspensi on syst em pr ovi de most  economi cal  
i nst al l at i on and al l ow gr eat est  access t o space 
above cei l i ng.   Wher e l ay- i n panel s ar e subj ect  t o 
di spl acement  by bui l di ng occupant s or  wher e cei l i ng 
must  be di r ect l y at t ached t o under si de of  st r uct ur al  
syst em,  conceal ed f r ami ng syst em may be mor e 
appr opr i at e.   I n l obbi es,  audi t or i ums,  chapel s or  
c l ubs wher e a monol i t hi c appear ance may be desi r ed,  
gr eat er  expense of  conceal ed suspensi on syst em may 
be j ust i f i ed.   Downwar d access conceal ed syst ems 
shoul d not  be speci f i ed i n ar eas of  hi gh sei smi c 
activity.

An i nt er medi at e- dut y suspensi on syst em shoul d be 
speci f i ed when t he mi ni mum l oad- car r y i ng capaci t y of  
t he mai n r unner  i s 175 N per  m 12 pounds per  l i near  
foot  on a s i mpl e span of  1200 mm 4 f eet  wi t hout  t he 
mi d- span def l ect i on exceedi ng 1/ 360t h of  t he span.   
I nt er medi at e- dut y syst ems ar e used pr i mar i l y f or  
or di nar y commer ci al  st r uct ur es wher e some cei l i ng 
l oads,  due t o l i ght  f i x t ur es and ai r  di f f user s ar e 
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anticipated.

A heavy- dut y suspensi on syst em shoul d be speci f i ed 
when t he above descr i bed mi ni mum l oad- car r y i ng 
capaci t y i s 230 N per  m 16 pounds per  l i near  f oot .   
Heavy- dut y syst ems ar e used when cei l i ng l oads ar e 
gr eat er  t han or di nar y commer ci al  const r uct i on.   See 
ASTM C635/ C635M f or  l oad t est i ng met hods f or  met al  
suspensi on syst ems f or  acoust i cal  t i l e and l ay- i n 
panel  cei l i ngs.

Sel ect  c l assi f i cat i on r equi r ed t o suppor t  cei l i ng 
l oad i ncl udi ng acoust i cal  uni t s,  l i ght s and ot her  
i t ems suppor t ed by suspensi on syst em.   Li ght  dut y 
shoul d be speci f i ed f or  r esi dent i al  const r uct i on 
onl y.   Load car r y i ng capaci t i es based on 1200 mm ( 4 
f oot )  hanger  spaci ng:

Classification kg/meter l b/ Li near  Foot  of  Mai n Runner

Di r ect  Hung I ndi r ect  Hung Fur r i ng Bar

Li ght  Dut y 7. 44 5. 0 2.98  2. 0 6.7  4. 5

I nt er medi at e Dut y 17.86  12. 0 5.21  3. 5 9.67  6. 5

Heavy Dut y 23.81  16. 0 11.91  8. 0 -

Cor ner  caps ar e not  avai l abl e i n al l  t ypes of  wal l  
mol di ngs and ar e an ext r a cost  i t em when avai l abl e.

Pr ovi de sei smi c det ai l s,  i f  a Gover nment  desi gner  
( ei t her  Cor ps of f i ce or  A/ E)  i s t he Engi neer  of  
Recor d,  and show on t he dr awi ngs.   Del et e t he second 
br acket ed phr ase,  i n t he l ast  sent ence,  i f  no 
sei smi c det ai l s ar e pr ovi ded.

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

Provide [[standard] [fire-resistive] [snap-in metal pan]] [ [exposed-grid]  
[indirect hung concealed H and T or Zee] [direct hung, concealed, downward 
access] [direct hung, concealed, upward access] ] [[standard width flange] 
[narrow width flange] [narrow width slotted flange]] [as indicated] 
suspension system conforming to ASTM C635/C635M [for intermediate-duty 
systems] [for heavy-duty systems].  Provide surfaces exposed to view of 
[aluminum or steel with a factory-applied [white] [black] [color] 
baked-enamel finish] [aluminum with a clear anodized finish] [aluminum 
with colored factory-applied vinyl paint finish].  Provide wall molding 
having a flange of not less than [ 24 mm 15/16 inch ] [_____].  Provide 
[inside and outside corner caps] [[standard] [overlapped] [mitered] 
corners].  Provide a suspension system with a maximum deflection of 1/360 
of the span length capable of supporting the finished ceiling, light 
fixtures, air diffusers, and accessories, as shown.[  Conform seismic 
details [to the guidance in UFC 3-301-01  and ASTM E580/E580M ] [as 
indicated].]

[Provide Suspension System containing a minimum of 15 percent recycled 
content.  Provide data identifying percentage of recycled content for 
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suspension systems .]

2.4   HANGERS

**************************************************************************
NOTE:   Const r uct i on dr awi ngs shoul d i ncl ude a det ai l  
dr awi ng showi ng spl ayed and count er spl ayed 
suspensi on syst em hanger  wi r es.

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

Provide hangers and attachment capable of supporting a minimum  1334 N  300 
pound  ultimate vertical load without failure of supporting material or 
attachment.

2.4.1   Wires

**************************************************************************
NOTE:   Sel ect  st ai nl ess st eel  or  ni ckel  copper  al l oy 
wi r e f or  f aci l i t i es wher e hi gh humi di t y can be 
expect ed such as l ar ge ki t chens,  di shwashi ng ar eas,  
or  i ndoor  swi mmi ng pool s.   Sel ect  z i nc- coat ed st eel  
wi r e f or  ot her  l ocat i ons.

When spaci ng of  hanger  wi r es exceeds 1219 mm 4 f eet  
or  when heavy l oads ar e suppor t ed,  3. 25 or  2. 59 mm 8 
or  10 gauge wi r e shoul d be speci f i ed.

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

Conform wires to [ ASTM A641/A641M , Class 1,  [2.0] [_____] mm  [0.08 inch 
(12 gauge)] [[_____] inch]  in diameter.] [ ASTM A580/A580M , composition 302 
or 304, condition annealed stainless steel, [2.0] [_____] mm  [0.08 inch 
(12 gauge)] [[_____] inch]  in diameter.]

2.4.2   Straps

**************************************************************************
NOTE:   Nor mal l y wi r e hanger s shoul d be used.   I f  t he 
pr oj ect  i s  i n an ar ea subj ect  t o v i ol ent  st or ms,  
st eel  st r aps or  r od hanger s shoul d be speci f i ed.

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

Provide straps of  25 by 5 mm  1 by 3/16 inch  galvanized steel conforming to 
ASTM A653/A653M , with a light commercial zinc coating or ASTM A1008/A1008M
with an electrodeposited zinc coating conforming to ASTM B633, Type RS.

2.4.3   Rods

**************************************************************************
NOTE:   Nor mal l y wi r e hanger s shoul d be used.   I f  t he 
pr oj ect  i s  i n an ar ea subj ect  t o v i ol ent  st or ms,  
st eel  st r aps or  r od hanger s shoul d be speci f i ed.

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

Provide  5 mm  3/16 inch  diameter threaded steel rods, zinc or cadmium 
coated.

2.4.4   Eyebolts

Provide eyebolts of weldless, forged-carbon-steel, with a straight-shank 
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in accordance with ASTM A489.  Provide minimum [_____]  [6] mm  [1/4] inch , 
[zinc coated][cadmium plated] eyebolts.

2.4.5   Masonry Anchorage Devices

Comply with [ ASTM C636/C636M] [_____] for anchorage devices for [eyebolts] 
[machine screws] [wood screws].

2.5   ACCESS PANELS

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph onl y when access 
panel s ar e speci f i ed i n par agr aph t i t l ed SUSPENSI ON 
SYSTEM.   Del et e i dent i f i cat i on code number s and 
syst ems not  appl i cabl e t o t he par t i cul ar  pr oj ect  and 
add addi t i onal  numer i cal  codes and syst em 
descr i pt i ons i f  necessar y.   Code number s and 
cor r espondi ng syst em descr i pt i ons must  r emai n 
unchanged,  i . e. ,  i f  " spr i nkl er  syst em"  i s omi t t ed,  
t he code number  " 6"  wi l l  al so be omi t t ed f r om t he 
listing.

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

Provide access panels that match adjacent acoustical units, designed and 
equipped with suitable framing and fastenings for removal and replacement 
without damage.  Size panel to be not less than  300 by 300 mm  12 by 12 inch
 or more than  300 by 600 mm  12 by 24 inch .

a.  Attach an identification plate of  0.8 mm  0.032 inch  thick aluminum, 19 
mm 3/4 inch  in diameter, stamped with the letters "AP" and finished 
the same as the unit, near one corner on the face of each access panel.

b.  Identify ceiling access panel by a number utilizing white 
identification plates or plastic buttons with contrasting numerals.  
Provide plates or buttons of minimum  25 mm  1 inch  diameter and 
securely attached to one corner of each access unit.  Provide a 
typewritten card framed under glass listing the code identification 
numbers and corresponding system descriptions listed above.  Mount the 
framed card where directed and furnish a duplicate card to the 
Contracting Officer.  Code identification system is as follows:

(1)  Fire detection/alarm system

(2)  Air conditioning controls

(3)  Plumbing system

(4)  Heating and steam systems

(5)  Air conditioning duct system

(6)  Sprinkler system

(7)  Intercommunication system

[ (8)  Nurse's call system

][ (9)  Pneumatic tube system
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][ (10)  Medical piping system

] (11)  Program entertainment

(12)  Telephone junction boxes

[ (13)  Detector X-ray

] (14)  [_____]

2.6   ADHESIVE

**************************************************************************
NOTE:   Ti l es l ar ger  t han 300 by 600 mm 12 by 24 i nch 
shoul d not  be at t ached by adhesi ve met hod.

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

**************************************************************************
NOTE:   For  pr oj ect s wher e t hese pr oduct s ar e l ocat ed 
on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de 
of  t he weat her pr oof i ng syst em) ,  i ncl ude t he 
br acket ed sent ences bel ow r equi r i ng pr oduct s wi t h 
i ndoor  ai r  qual i t y cer t i f i cat i ons as def i ned i n Par t  
1 of  t hi s speci f i cat i on.

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

Use adhesive as recommended by tile manufacturer.  [Provide non-aerosol 
adhesive products used on the interior of the building (defined as inside 
of the weatherproofing system) that meet either emissions requirements of 
CDPH SECTION 01350  (limit requirements for either office or classroom 
spaces regardless of space type) or VOC content requirements of 
SCAQMD Rule 1168 .  Provide aerosol adhesives used on the interior of the 
building that meet either emissions requirements of CDPH SECTION 01350  
(limit requirements for either office or classroom spaces regardless of 
space type) or VOC content requirements of GS-36.  For products located on 
the interior of the building (inside of the weatherproofing system), 
provide certification or validation of indoor air quality for adhesives .]

2.7   FINISHES

Use manufacturer's standard textures, patterns and finishes as specified 
for acoustical units and suspension system members.  Treat ceiling 
suspension system components to inhibit corrosion.

2.8   COLORS AND PATTERNS

**************************************************************************
NOTE:   Edi t i ng of  col or  r ef er ence sent ence( s)  must  
be coor di nat ed wi t h t he Gover nment .   Gener al l y 
Section 09 06 00 SCHEDULES FOR FI NI SHES or  dr awi ng 
i s used when t he pr oj ect  i s  desi gned by an ar chi t ect  
or  i nt er i or  desi gner .   Col or  must  be sel ect ed f r om 
manuf act ur er s '  st andar d col or s or  i dent i f i ed as a 
manuf act ur er ' s col or  i n t hi s speci f i cat i on onl y when 
t he pr oj ect  i s  ver y s i mpl e and has mi ni mal  f i ni shes.

When t he Gover nment  di r ect s t hat  col or  be l ocat ed i n 
t he dr awi ngs a not e must  be added t hat  st at es:   
" Wher e col or  i s shown as bei ng speci f i c  t o one 
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manuf act ur er ,  an equi val ent  col or  by anot her  
manuf act ur er  may be submi t t ed f or  appr oval .   
Manuf act ur er s and mat er i al s speci f i ed ar e not  
i nt ended t o l i mi t  t he sel ect i on of  equal  col or s f r om 
ot her  manuf act ur er s.   The wor d " col or "  as used 
her ei n i ncl udes sur f ace col or  and pat t er n. "

Pr i or  t o speci f y i ng a cust om col or  f i ni sh,  r esear ch 
t o det er mi ne i f  addi t i onal  cost  and l ead t i me i s 
f easi bl e.   Not e t her e i s of t en a mi ni mum or der  
r equi r ement ;  t hi s r equi r ement  wi l l  al so af f ect  
f ut ur e or der s.

When a manuf act ur er ' s name,  st ock number ,  pat t er n,  
and col or  i s used,  be cer t ai n t hat  t he pr oduct  
conf or ms t o t hi s speci f i cat i on,  as edi t ed.

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

Use colors and patterns for acoustical units and suspension system 
components [as specified in Section 09 06 00  SCHEDULES FOR FINISHES][as 
indicated; colors listed are not intended to limit the selection of equal 
colors from other manufacturers].

2.9   ACOUSTICAL SEALANT
**************************************************************************

NOTE:   For  pr oj ect s wher e t hese pr oduct s ar e l ocat ed 
on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de 
of  t he weat her pr oof i ng syst em) ,  i ncl ude t he 
br acket ed sent ences bel ow r equi r i ng pr oduct s wi t h 
i ndoor  ai r  qual i t y cer t i f i cat i ons as def i ned i n Par t  
1 of  t hi s speci f i cat i on.

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

Conform acoustical sealant to ASTM C834, nonstaining.  [Provide sealants 
used on the interior of the building (defined as inside of the 
weatherproofing system)][in accordance with requirements of Section 
07 92 00  JOINT SEALANTS.][ that meet either emissions requirements of 
CDPH SECTION 01350  (limit the requirements for either office or classroom 
spaces regardless of space type) or VOC content requirements of 
SCAQMD Rule 1168 .  For products located on the interior of the building 
(inside of the weatherproofing system), provide certification of indoor 
air quality for Sealants .]

PART 3   EXECUTION

3.1   INSTALLATION

**************************************************************************
NOTE:   Adhesi ve met hod of  appl i cat i on shoul d not  be 
used f or  new const r uct i on.   I t  may be used f or  
appl i cat i on t o exi st i ng cei l i ng sur f aces i n r emodel  
work.

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

Do not install building construction materials that show visual evidence 
of biological growth.

Examine surfaces to receive directly attached acoustical units for 
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unevenness, irregularities, and dampness that would affect quality and 
execution of the work.  Rid areas, where acoustical units will be 
cemented, of oils, form residue, or other materials that reduce bonding 
capabilities of the adhesive.  Complete and dry interior finish work such 
as plastering, concrete, and terrazzo work before installation.  Complete 
and approve mechanical, electrical, and other work above the ceiling line 
prior to the start of acoustical ceiling installation.  Provide acoustical 
work complete with necessary fastenings, clips, and other accessories 
required for a complete installation.  Do not expose mechanical fastenings 
in the finished work.  Lay out hangers for each individual room or space.  
Provide hangers to support framing around beams, ducts, columns, grilles, 
and other penetrations through ceilings.  Keep main runners and carrying 
channels clear of abutting walls and partitions.  Provide at least two 
main runners for each ceiling span.  Wherever required to bypass an object 
with the hanger wires, install a subsuspension system so that all hanger 
wires will be plumb.

3.1.1   Suspension System

Install suspension system in accordance with ASTM C636/C636M and as 
specified herein.  Do not suspend hanger wires or other loads from 
underside of steel decking.

3.1.1.1   Plumb Hangers

Install hangers plumb and not pressing against insulation covering ducts 
and pipes.  Where lighting fixtures are supported from the suspended 
ceiling system, provide hangers at a minimum of four hangers per fixture 
and located not more than  152 mm  6 inch  from each corner of each fixture.

3.1.1.2   Splayed Hangers

**************************************************************************
NOTE:   The desi gner  wi l l  add a det ai l  t o t he 
const r uct i on dr awi ngs det ai l i ng t he pr oper  met hod of  
spl ayi ng and count er spl ayi ng hanger s when hanger s 
must  be spl ayed ( s l oped or  s l ant ed)  ar ound 
obstructions.

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

Splay (slope or slant) hangers around obstructions, offsetting the 
resulting horizontal force by bracing, countersplaying, or other 
acceptable means.

3.1.2   Wall Molding

Provide wall molding where ceilings abut vertical surfaces.  Miter corners 
where wall moldings intersect or install corner caps.  Secure wall molding 
not more than  76 mm  3 inch  from ends of each length and not more than  406 
mm 16 inch  on centers between end fastenings.  Provide wall molding 
springs at each acoustical unit in semi-exposed or concealed systems.

3.1.3   Acoustical Units

**************************************************************************
NOTE:   I n ar eas wher e t he cei l i ng wi l l  be subj ect  t o 
i mpact  or  wher e l ay- i n cei l i ng uni t s ar e subj ect  t o 
pr essur e di f f er ent i al s bet ween t he ai r  pl enum above 
t he cei l i ng and t he space bel ow,  uni t s wi l l  be 
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speci f i ed t o be hel d i n pl ace wi t h manuf act ur er ' s 
st andar d hol d- down cl i ps.

I f  t he cei l i ng has a f i r e endur ance r at i ng or  t he 
panel s wei gh l ess t han 4. 9 k i l ogr ams per  squar e met er
 1. 0 pound per  squar e f oot ,  hol d down cl i ps ar e 
r equi r ed.   Hol d down cl i ps may al so be speci f i ed 
wher e f r equent  c l eani ng i s r equi r ed t o pr event  
di spl acement  dur i ng c l eani ng.

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

Install acoustical units in accordance with the approved installation 
instructions of the manufacturer.  Ensure that edges of acoustical units 
are in close contact with metal supports, with each other, and in true 
alignment.  Arrange acoustical units so that units less than one-half 
width are minimized.  Hold units in exposed-grid system in place with 
manufacturer's standard hold-down clips, if units weigh less than  4.9 
kg/square meter  1 psf  or if required for fire resistance rating.

3.1.4   Acoustical Sealant

**************************************************************************
NOTE:   Speci f y acoust i cal  seal ant  onl y when t he 
space above t he cei l i ng wi l l  be used as an ai r  
pl enum,  or  when r equi r ed t o r educe sound 
t r ansmi ssi on bet ween r ooms.

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

Seal all joints around pipes, ducts or electrical outlets penetrating the 
ceiling.  Apply a continuous ribbon of acoustical sealant on vertical web 
of wall or edge moldings.

3.1.5   Adhesive Application

**************************************************************************
NOTE:   Adhesi ve met hod of  appl i cat i on shoul d not  be 
used f or  new const r uct i on.   I t  may be used f or  
appl i cat i on t o exi st i ng cei l i ng sur f aces i n r emodel  
wor k.   Ti l es l ar ger  t han 300 by 600 mm 12 by 24 i nch 
shoul d not  be at t ached by t he adhesi ve met hod.

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

Wipe back of tile to remove accumulated dust.  Daub acoustical units on 
back side with four equal daubs of adhesive.  Apply daubs near corners of 
tiles.  Ensure that contact area of each daub is at least  51 mm  2 inch  
diameter in final position.  Press units into place, aligning joints and 
abutting units tight and uniform without differences in joint widths.

3.2   CEILING ACCESS PANELS

Locate ceiling access panels directly under the items which require access.

3.3   CLEANING

Following installation, clean dirty or discolored surfaces of acoustical 
units and leave them free from defects.  Remove units that are damaged or 
improperly installed and provide new units as directed.
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[ 3.4   RECLAMATION PROCEDURES

**************************************************************************
NOTE:   I f  t he j ob r equi r es r emoval  of  acoust i cal  
cei l i ng syst ems,  or  acoust i cal  uni t s ar e l ef t  over  
f r om new const r uct i on,  t he deci s i on t o r ecycl e must  
be wei ghed agai nst  t he cost  of  packagi ng and 
t r anspor t at i on,  especi al l y i n r emot e ar eas.   Most  
mi ner al  f i ber  and f i ber gl ass cei l i ngs can be 
r ecycl ed.   The f ol l owi ng cei l i ng t i l es cannot  be 
r ecycl ed:   1)  Faced mat er i al s ( v i nyl  f aced,  myl ar ,  
met al  f aced) .   2)  Mol ded or  cast  cei l i ng pr oduct s 
and gl ue up cei l i ng t i l es ( ei t her  300 by 300 mm 12 
by 12 i nch or  300 by 600 mm 12 by 24 i nch panel s) .   
3)  Fi ber gl ass panel s.   4)  Cer ami c based t i l es.   5)  
Some pr opr i et ar y pr oduct s.

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

Neatly stack completely dry ceiling tile, designated for recycling by the 
Contracting Officer, on  1219 by 1219 mm  4 by 4 foot  pallets not higher than
 1219 mm  4 foot .  Shrink wrap and symmetrically stack pallets on top of 
each other without falling over.

]         -- End of Section --
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