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Transmission Loss (d8)

Element veriler:

STC nec
Building Construction 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz _ Rating __ Rating?
Walls:4y
Monohthic:
1 3/8-n plywood (1 1b/#?) 14 18 2 20 2 26 22
2 26-gauge sheet metal (1.5 bllt'l 12 14 15 21 21 E 20
3 l/l-nmmloud| /1 15 20 25 n ] 27 28
4. 2layers 1/2-in gypsum board, lum
nated with joint compound (4 Ib/fi?) 19 26 30 22 29 3 -31
§. 1/32:in sheet laad (2 Ib/ft) 15 2 27 3 19 45 a
6. Glass-fiber roof fabric {37.5 oz/yd?) 6 9 " 16 20 25 16
Intenor
7 2 by 4 wood studs 16 in oc with 1/2-n
gypsum board both sides (5 Ib/ft?) ” n 13 40 £l 3 3
8. Construction no. 7 with 2-in glass-fiber
insulation n cavity 30 3 4 45 4 a7
9 2by 4 staggered wood studs 16 in oc
each side with 1/2-in gypsum board
both sides (8 Ib/N?) 2 28 38 46 54 4 )
10. lem:mm o mz 1/4-in glass-
fiber insula 1 4 52 58 50 a8
" zn«m-m Ilhuwlmlll-m
gypsum board both one side
acrewed 1o resilient
fiber nsulation In cavity (7 Ib/h?) 2 a2 52 58 53 54 52
12. Double row of 2 by 4 wood studs 16 in -
oc with 3/8-n gypsum
sides of construction. S-n glass-fider in-
sulation in cavity (4 Ib/h?) n 4 55 62 67 s 54
13 concrete block, 3 cells,
painted (34 b/hi) 37 % a2 49 55 58 45
" te block, 3 colls,
panted (38 b/h7) 40 4 49 59 64 49
15. Construction no. 14 with expanded mn-
eral loose fillin calls 40 48 52 L 86 51
16. Gin ight conerete block with
1/2+n gypsum board supported by re-
channels on one side, other
side painted (26 Ib/f7) s a2 50 84 6 6 5
17. 2 1/2-in steel channel studs 24 in oc
with 5/8-in gypsum bosrd both sides
(6 /h7) 2 a 47 £y 46 39
18 Camlmﬁm 1no. 17 with 2-in glass-fiber
in cavity 2% 4 52 54 45 51 a5
19. 3 l/lhmmuum 16 in oc
with 1/2-in gypsum board both sides
(5 Ib/ht) 26 £} a 51 4 4 4
20. meu:-mm, 19 with 3-in minera:
Insulation in 28 45 54 55 4 54 48
21 2 |/z~hmaehmxmuhu
‘with two layers S/8-in
one .nmmow-& (lwm) 28 Ell 46 51 5 47 a4
22. Couwcionm. 21 with 2-in glass-fiber
in cavity n 43 5 LR ] 51 51
2. : n/u\ steel channet studs 24 in oc
two layars 5/8-in gypsum board
both sides (11 /) 34 a1 51 54 a6 52 4
24. Construction no. 23 with 3-in mineral-
fiber insulation in cavity s 52 59 60 56 62 87
xtedior
25. 4 1/2+ face biick (S0 /M) 34 40 @ 5 61 a5
26. Two wythes of 4 1/2-in face bck, 2-in
arspace with metal ties (100 b/h?) kY k2 a 85 62 67 s0
27 Two wythes of plastersd 4 1/2-in brick,
2+in sirspace with glass-fiber insulation
n cavity 4 0 52 6 n 7 59
28. 2 by 4 wood studs 16 in oc with 1-in '
stucco on metal lath on outside and
1/2+0 gypsum board on inside (8
/) 21 k) a 4% 4 51 42
29. 6-in solid concrets with 1/2-in plaster
both sides (80 Ib/f?) 39 a2 50 58 84 67 53
23
30. 2 by 10 wood joists 16 in oc with 1/2-
in plywood subfloor under 25/32-in oak
on floor side, and 5/8-in gypsum board
naled to joists on ceding side (10
/) 2 a2 36 45 49 6 a7 2
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Transmission Loss (dB)

STC
Building Construction 125Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz _Rating n.a“ﬁ.u
31. Construction no. 30 with !Ilh gypsum
board scrawed 10 resilient m
spaced 24 in oc perpendicular 1o 20 3 4 50 54 60 o 29
2. Construction no. 31 nmunyn-—com
insulation in cavity 36 0 45 52 58 64 Ty a6
33. 4-in rewnforced concrete shab (54 Ib/h?) 48 a2 a5 56 57 66 P 25
34. 14-in pracast concrets tees with 2-n
concrete 10pping on 2-n slab (75
Ib/h) 39 45 50 52 60 68 54 24
35. 6rin reinforced concrae slab (75 b/h?) 38 43 52 59 67 72 5 3
6. s«u-mw:n concrete slab with 3/4-n
wood floonng on 1 1/2 by 2
uooﬂln battens floated on 1-in glass
fiber (83 Ib/h?) 38 a 52 55 60 3 55 57
37. 18-in stee jois
concrate on §/8-in
heavy carpet laid on pad. and 5/8-n
gypsum board attached to joists on
uinq side (20 Ib/K?) 27 37 as 54 60 85 Y] 62
Roofs?
38. 3 by 8 wood beams 32 In oc with 2 by
6 T&G planks, asphalt felt built-up
roofing, and gravel topping 29 1 n 44 55 63 43
8. Construction na. 38 with 2 by 43 16 In
o between baams, 1/2-n gypsum
board supported by matal channels an
ceifing side with 4-n glass-fiber insula-
tion in cavity 35 a2 a9 62 67 ” 53
c-wmd steel, 24 gauge with 1 3/8-
in sprayed cellulose insulation on celing
side (1.8 /%) ” 2 2 30 s 4 2 .,
41. 2 1/24ia 3and and gravel concrete (148
1b/f) on 28 gauge corrugatad steel
by 14-n-deep steel bar joists
with 1/2-in gypsum plaster on metal
lath attached 1o metal furring channels
13 1/2 in oc on celling side (41W/h") 32 4 a5 50 87 6 49
Doors?
42. Louvered door, 25 10 30% open 10 12 2 2 12 n 12
43 1 3/4-in hallow-core waod
gaskets, 1/44n 3ic gap at sl (1.5
b/h? 1 19 2 . " 2 19
44. Constuction no. 43 wath gaskets and
drop 18 2 2 19 20 2 2
45,1 J/wuﬁdmmm»«nw
kets and drop seal uamnl) 29 k1l n n 39 4 3
46. 13/4-n hollow-core 16 gauge
door, glass-tiber filled, with gaskets and
drop seal (7 B/h?) 23 28 3 « 39 4 »
Glass'?
7. |/|-| monolthic float glass (1.4
' 2 2% n an 2 2
48, \/44. manolithic float glass (2.9
25 28 n 34 30 kY an
4. uz-n insulated glass: 1/8- + lll;h’
double with 1/4-n awspace (3.
/R o ! 21 26 24 a3 a4 34 28
50. 1/4- + 1/8-n double glass with 2+n
airspace 1’ a 35 42 4 ) 3
§1. Construction no. 50 with 4-in sirspace 21 32 42 a8 a8 44 4
52 1/4-n laminated glass. 30-mil plastic in-
uCInw (36 bm"’u 2 2 k] 38 36 4 3
3. Dn-ﬂajm lmmwﬂuw \
with 2-in sirspace .
15.9 b/h?) gl 25 3 a4 a7 48 55 45
54. Double glass: uu. laminated + 3/16-
0 monolithic
(5.9 o/h) 3 37 a8 5 50 58 4
5. Double glass: 1/4-in laminated + 1/4-in i
laminated with 1/2-n sirspace (7.2 9
/Ry 2 30 0 a“ . 57 L

T £ 90 ibaratary repont 3ad Werasues from manutacturars

‘and comolete
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Voluntary Laboratory Program (NVLAP) accrediled laboratori is avaiable from NBS (order from
ol us. Office. w DC 20402)
\} -
Qka.m doxmd\ Jduvel i
. e o "9\ M -
Test Reference s b . 1 ¢ e ho *Jq g L 2’ thick fuzz ﬂ I 5 9 ap ~c
“Laboratory Measurement of Airbome Sound Transmission Loss of Bu'ldnq Partitions, 5 s (Friction fitted . ahs C"\A
ASTM E 90. Avaiiable from American Society for Testing and Materials (ASTM). 191 8’ thick brick 3 between furring) : dof? ~¢
Race Street, Philadeiphia, PA 19103. Wik Gl [ )-8 thick brick R
Yo ik furring T
Kayna k Y thm‘;:n;o gesilient’ metal esnel C
P g s ! airspace channel B metal bocv -~
1. “Acoustical Glazing Design Guide,” Saflex Interlayer, Monsanto Co., St. LD\‘I..MO.. : Yt Supsum board v |
1986. (Socﬂon\dwwnuusmdm'ormmumw-lcmmcm.) . 1Y have - \_\4/2 alq ; IC\IM
2. D, Berendt st a, " Guide to Aitoome, Impact, and Structure 8o Noise-Control Double Brick Wall | o< fy & Brick Wall (with resiliently Brick Wall |
in Multfamily Dwelings,” U.S. Department of Housing and Urban Development. 1 supported skin)
Washington, D.C., September 1967. .
3. R. B. DuPres, “Catalog of STC and IiC Ratings for Wall and Floor/Ceiling Asserm- ‘
m,'..omﬁmmd,ummommwmw,wkm, = C;'-F ka,‘,‘/' <
Calif., September 1981. R ,L -
4. “"Noise Control Manual,”” Owens-Corning Fiberglas Corp., Toledo, Ohio, November gog&eu}: er / 49§ la daver: .
1984. ri C
5. A, Ordubadi and . H. Lyon, “Elfect of Orthotropy on the Sound Transrission / B ounab o(qtll .
E » Ww'.,mo!mAcwsﬁdSowtyolmm,wa 2048 ) _ l c !
1979. R0 e Wi i destellenmig +vq (a1
6. H. S. Roller, "Design Data for Acousticians,” United States Gypsum Co., Chicago, / E:;‘;Ii:‘:tl:l aliViFar c
1985. :
i 3 i o - supported” skin =
7. A.C. C. Wamock, “Field Sound T Loss B
Rescarch Note 232, National Research Councl of Canada, June 1985. 5 of gypsum board : Il C
— —_
< : . » v kb kot toglale ¢
Note: For fire-resistance ratings of building constructions, refer to current editions of o 2 o
"Fire Resistance Index," available from Underwriters' Laboratories {UL), 333 Pfingsten P / // g;_ 4 ﬂ"u,‘,?f‘" duover c
Road, Northbrook, IL 60082 and *Fire Resistance Design Manual,” available from S =
Gypsum Association, 1603 Orrington Ave., Evanston, IL 60201. ﬁ c
c €
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Checklist for Achieving High TL with Gypsum Wallboard Constructions

1. Use heavy gypsum board constructions such as two layers of 5/8-in-thick
gypsum board on each side of studs {or an unbalanced combination of two
layers one side, one layer on the other) rather than one layer on each side.
The heavier the construction, the higher the STC. Doubling the weight by ad-
ding a layer to both outer wall surfaces can increase STC by more than 5.
Break the direct sound ission path b pposite sides of wall by
using staggeréd wood studs, double rows of wood studs, or resilient channel
supports on one side of studs. The TL of two decoupled gypsum board
layers, separated by an airspace, will be far higher than a monolithic construc-
tion of identical total weight.
Use light-gauge metal channel studs (25 gauge or lighter) which provide
highchTClbcuuntheymlsuaﬁﬂﬂmwoodoerybad—buﬁng
metal studs. Wider metal channel studs also can achleve greater TLs at low
frequencies.

[

w

»

. Place sound-absorbing blankets, at least 2 in thick, in the cavity between
studs. STChwovwmmbszmsfursw.woodnmdmmxdomu

:oamzsmamdmm‘msrcm-umm
lightweight, less stiff steel stud constructions than for heavy, stiffer steel stud
oonnmmbns.ﬂambh*mmh:nﬂsd(omputyfﬂcﬂonfub«wm
studs or with sufficient fasteners so they do not-sag. (Check also to be sure

fibrous insul does not ach y affect the fire resistance of an
assembly. )
Seal all cracks, joints, and penetrations. For example, at base of walls, seal pe-
rimeters of bottom runners and sole plates with continuous beads of

ing caulking (35 ) at edges on each side.
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Sound-Isolating
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’ Ie}-’m L j n J Improvement in TL (dB)
__ Airspace (in) 126 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz
oV Oy 2 5 7 19 25 30 30
s o%\uq 4 10 12 24 30 35 35

' Note: To achieve maximum TL improvement from double-wall constructions, be
sure airspace Is d ive (fibrous porous masonry surfaces) and
bridging is avoided (no rigid ties) . For ional data on TL imp refer to
R. B. Newman, “"Acoustics” in J. H. Callender (ed.). Time-Saver Standards for Ar-
¢hitectural Design Data, McGraw-Hill, New York, 1974, p. 709.
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EXAMPLE PROBLEM (DOUBLE-WALL TL)

Estimate the improvement in TL if a single 84n—lﬁick concrete block
wall can be installed as two 4-in-thick concrete block layers of identical
total weight, separated by a 4-in airspace, filled with glass-fiber insulation.

Transmission Loss (dB
125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz

Construction
8-in painted concrete block wall 36 41 49 56 60 63
with sand-filled cells
Improvement in TL 10 12 24 30 35 35
4-in concrete block + 4-in airspace 46 53 73 86 95 98

+ 4-in concrete block with 2-in
glass fiber in airspace

Note: In 1836 Professor Michael Faraday advised H.M. Commission of Prisons
(England) on how to achieve high TL performance between prison cells. The most
successful construction was two layers of 8-in brick (to be heavy) separated by
about 6 inches (to reduce stiffness) with sound-absorbing sailcloth to “deaden”
the airspace {(cf., W. Allen and R. Pocock, **Sound Insulation: Some Historical
Notes,” Joumal of the Royal Institute of British Architects, March 1946).
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Door Construction ZQP( E’apfs‘ Raﬁngs ;e er" 5
Louvered door (25 to 30% open area) : 5
1 3/4-in-thick wood hollow-core door 17 10 19

(1.5 Ib/ft?), no gasketing
1 3/4-in-thick wood solid-core door 2910 34

(4.5 Ib/ft?), with gasketing ;
-1 3/4- to 2 3/4-in-thick filled-metal 40 to 50

proprietary doors, with adjustable gasketing

Metalle dolducalmus

. Proprietary, filled- metal ta P
N door (with adjustable
gasketing )

ﬂ ?’lii;“or" :a.:d door Coﬂ+a la n Y
wi i
i S B heap Lap
2 /\/\/
~ 1248 p
s /\/\ LHallaw-cou wood door ‘kﬂ 3
: J Oyvklu ahsap B
® 6dB ; ¢
2 3 Lovvered door
£ s b
: e ke
= : \
Frequency (Hz) - :

Note: Be sure STC rated doors are tested according to the is f the |
adition of ASTM E 90, l¢] provisions of 1 latest
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Solid-core wood

—Hollow- core metal
door

(filled with fi
g:odr limlp ﬁ\n’&lro’al;b)mu‘ C‘Q(SV/

Cam rod (%o lower seal <7 Y

. when door closes ) A Ji
Neoprene strip seal $utl‘ mu hJ

Flush threshold

;i

o
goMV? O\f‘”\\Y
Complidnt, neoprene ™ \) \ ¥
oval seal (Yo block gap

12‘3 withstand repeated

Raised threshold < O;'_\/
(baed in mastic) °% )‘q )

«ldiiisa

)Gm\ef %)

(
Nanhlrdqnjng caulk . sHollow-core, filled- MUS‘- l/,qP
(%o seal joints !irtight) 3 metal door

. -Solid-core wood door \
[ Vah ahsap kap

Neopren oual Lilik

Neoprene ovel seal
Metal frame

Metal cerceve

\-—Heoprens oval seal OVal il
Metal frame

£
(fiber-or grout-filled)

Meta | gergevé

Plans

Checklist on How to Improve TL of Doors

1. Do not use louvered or undercut doors where sound isolation is needed.
2. Use solid-core wood doors or fiber-filled, hollow-cqre metal doors, gas-
keted to be airtight when closed. Frames should be filled with grout (or
packed with fibrous material) and caulked sirtight at wall. For high ST C re-
quirements, use proprietary hollow.metal doors that come with tpaclel
frames and a such as “refri type”
seals.
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sex-la\tdi Soundlock Ses kylidli

“Gound lock’ (with

absorbing csiling and walls) Srskapad miio cee

wood doors own SQF

LAF\

t(onh’o!

Odeg: foom.

i schla o

\—
\-—noubu glasing (to

provide high STC rating)
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pencere Ve Ceriler

A}C'_\j‘dc\:‘ teblo pencere yepilerin ses ilefim
verilerini gestermelyedirBn yilsek ses i\elimi
q[FJr cem Segesinde sejlenir Ferkll Lelili\erd
bol melerle desteblendizinde deha iy bir

Ve him 5<% le.n (7

Window Construction ~ Pencere YoaiS ! nﬂﬁg
1/8- + 1/8-in-thick double glass with 1/4-in airspace 26
1/4-in-thick glass set in caulking 30
1/4-in-thick laminated glass 34
1/4- + 1/8-in-thick double glass with 2-in airspace 39
1/4- + 1/8-in=thick double glass with 4 3/4-in airspace 43

'+ V" double_glass
‘/_H% sirspace) q-“g.). coum

ﬁ§
%’-«1“; !{_b‘ :ioul;le glass
oA irspace Cuﬁ+ com
Y] ﬁ / _ 2 beshlk
//
\§> § D // \—TL is low due to bongin
S 7 wave cojncidence effec "
A8 / ‘ Ses bavbl dasv
2 Va* glass Y T,
R ~~ : (single pane) \L\ ) :
3 ) 5Ime
’g < &TLM low dn;;a lf.n I e v Lam bom $
« resonance of glass pane, > =
3 Sealre dak Felels coym bolme velerl
Frequency (Hz) deﬁ‘y B

TL data for i ind i can vary widely from one
laboratory to another. Discrepencies can be due to variations in size and
shape of the panel being tested (glass dimensions affect resonant frequen-
cies), edge support conditions (Figid support stiffens panel thereby low-
ering TL), and other factors. The TL of a single layer of plastic is similar to
a single layer of glass of identical mass. - .
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