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1. in t r o d u c t io n

T h is  p ap er focuses on  tren d s  ob serv ed  in the  sound 

transm ission  results from  a re sea rch  p ro jec t tha t studied  

b o th  sound and fire res istance  o f  w all a ssem blies  in tended  

fo r m ulti-fam ily  residentia l bu ild ings . T h e  N ational 

R esearch  Council led the co n so rtiu m  p ro jec t, w ith  support 

from  C M H C , C anad ian  W o o d  C ouncil, F o rin tek  C anada, 

G y psu m  M anufacturers C anada, O n tario  M in. o f  H ousing, 

O w ens C om ing , R oxul, an d  C an. H o m e  B u ild e rs ’ A ssoc.

T h e  series o f  70 w all assem b lies  w ere  all load-bearing  

constructions w ith g yp su m  b oard  surfaces, but they  varied  

in o the r details. A pprox im ate ly  h a l f  had  fram ing  o f  16-20 

g auge  steel; the o thers w ere  fram ed  w ith  w oo d  studs p lus a 

shear-bracing  layer to  increase the rack ing  strength  o f  the 

w all. T o  provide a basis fo r assessing  the range o f  

constructions in co m m on  use, the  study  inc luded  typical 

v ariations o f  com ponent m aterials , as ind ica ted  in F igure 1.
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Figure 1: Horizontal cross-section through the wall assemblies.

A ssem blies are iden tif ied  in cap tions using a short hand 

cod ing  for com ponents. For surfaces, ‘n ’ layers o f  G ypsum  

b o ard  ‘xx ’ m m  th ick  is denoted: nG xx. C orresponding  

codes for O riented S trand B oard  and  P lyw ood are O SB xx  

and PLY xx respectively. F or fram ing  m em b ers  ‘x x ’ m m  

deep spaced ‘ss ’ m m  apart on centre, W Sxx(ss), SSxx(ss),  

and R Cxx(ss) denote W o o d  Studs, Steel Studs, and 

Resilient metal C hannels . Insulation in in ter-stud  cavities is 

deno ted  GFB xx, M F B xx , o r  C F L xx for G lass Fibre Batts, 

R ock Fibre Batts, o r  C ellu lose  F i b r e ‘x x ’ m m  thick. For 

th is  key, all d im ensions are rounded  to the nearest mm ; for 

exam ple  12.7 mm gypsum  bo ard  is listed as G 13.

T h e  d iscussion o f  fac tors con tro lling  the sound transm ission  

loss (TL) focuses first on fac tors con tro lling  airborne

transm ission , and  su b se q u en tly  o n  s truc tu re -re la ted  aspects.

2. FACTORS FOR AIRBORNE TRANSMISSION

D en sity  o f  the su rface  layers  is the single  m o s t im p o rtan t 

p aram eter. A s sh o w n  in  F igure  2, the  typ ica l im p ro v em en t 

in tran sm ission  loss (an d  S T C ) is 4-5  dB  w h e n  the  n u m b e r  

o f  layers o f  g y p su m  b o a rd  (an d  hence  the  m ass) is  d o u b le d  

o n  one side o f  the  w all. S im ila r  changes are  o b se rv ed  w ith  

b o th  w o o d  and  steel studs.
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Figure 2: Adding layers o f  gypsum board to wall construction 
nG16_SS92(406)_GFB92_RC13(610)_mG16.

A d ding  cav ity  abso rp tio n  im p rov es  the T L  above 80 Hz, bu t 

the effect is sm a lle r  at th e  lo w  frequencies  th a t con tro l ST C  

for these  w alls . T h e  ty p e  o f  in su la tion  has a sligh t in fluence. 

D ata in F igure  3 su g g es t th a t  fo r frequencies  abo v e  400  Hz,
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Figure 3: Varying the cavity insulation for wall constructions 
G 16_OSB 13_WS89(406)_xxx89_RC 13(610)_2G16.
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the airflow resistance of the fibrous insulation in the cavity 
controls the ranking of the walls’ transmission loss. The 
additional mass and any damping introduced by heavier 
fibrous materials in contact with the surfaces may also 
contribute. At low frequencies (where the STC tends to be 
determined and reproducibility is worse) the trend is much 
less clear. For the few cases with partly-filled cavities, the 
TL is lower than those shown in Figure 3, but the type of 
insulation seems less significant.

3. EFFECT OF STRUCTURAL ELEMENTS

Structural elements affect both structure-borne transmission 
and airborne transmission (via panel boundary conditions).

Frequency, Hz

Figure 4: Changing resilient channel spacing in constructions 
G16_C)SB13_WS89(406)_GFB89_RC13(xxx)_2G16.

Resilient metal channels are used to reduce structural 
transmission in these walls. As shown in Figure 4, the TL 
rises with greater inter-channel spacing (or equivalently, 
with fewer channels) approaching a limit as the structural 
transmission becomes negligible at very large spacing.

Figure 5: Effect of changing stud type, in wall constructions 
2G13_stud(406)_MFB90_RC13(xxx)_2G13.

Because these steel studs are more compliant than wood 
studs of the same nominal depth, they give slightly greater

TL at the lower frequencies, as shown in Figure 5. 
Regression analysis confirms this trend in STC versus stud 
type. The lower TL for 16 Gauge steel framing above 1 kHz 
is unexplained, and may be due to a construction anomaly.
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Figure 6: Adding shear bracing to 20 gauge steel-framed wall 
G13_SS92(406)_MFB90_RC13(404)_2G13.

A major focus of this project was the effect of shear bracing 
on sound transmission. Figure 6 shows that blocking and/or 
cross-bracing straps have little effect on TL of these steel
framed walls. Adding an OSB layer gives the highest TL, 
mainly due to increased surface weight.

Shear Membrane Type and Thickness

/ X *  n  D / S
V f Û

■  12.7 mm OSB (7.8 kg/m2), STC 55

•  11 mm OSB (6.7 kg/m2), STC 55 

a  13 mm Plywood (5.6 kg/m2), STC 55 

□  9.5 mm Plywood (4.5 kg/m2), STC 56 

—  Maximum with 16 mm gypsumboard

—  Minimum with 16 mm gypsumboard
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Figure 7: Replacing G16 with shear membrane in wood-framed 
wall G16_xx_WS89(406)_GFB89_RC13(404)_2G16.

Adding a shear membrane to a wood-framed wall also 
increases the TL. As shown in Figure 7, the four walls with 
wood-based shear membranes have quite similar TL. When 
the plywood or OSB layer is replaced with gypsum board 
(11 kg/m2), the TL changes slightly. The increase in surface 
weight should increase TL by ~2 dB at all frequencies, if 
behavior matched that in Figure 2. This expected increase is 
apparent below 500 Hz, but at higher frequencies specimens 
with the (lighter) shear membranes consistently exhibit 
higher TL, presumably due to typical stiffness and damping.
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