






































































When two layers of material such as wallboard are glued firmly together, they behave like a single 
thick layer with an associated lowering of the coincidence frequency. If the layers are only held 
together loosely (with screws for example) so that they can slide over each other to some extent 
during bending motions, then the coincidence frequency does not move to lower frequencies and the 
friction between the layers can introduce some extra energy losses. 

Double Layer Assemblies 

When lightweight construction and high STC values are desired, double layer constructions must be 
used. These can be very effective but introduce additional effects that must be appreciated if double 
layer designs are to be successful. Important factors, in addition to the masses of the component 
layers, are the depth of the air space, the use of sound absorbing materials within the air spaces, and 
the rigidity of the mechanical coupling between the layers. The ideal double layer assembly has no 
rigid mechanical connection between its two surfaces. 

In a double layer wall or floor the air trapped between the two layers acts as a spring and a 
resonance, called the mass-air-mass resonance, occurs at a frequency fmam given by: 

(3) 

where m 1 , m2 are the surface masses of the layers, kg/m2
; and D is the distance between the layers, 

mm. The larger the air space or the heavier the materials, the lower the frequency at which
resonance occurs. At frequencies below the resonance frequency, the layers are coupled by the air in
the cavity and the TL is that due to the sum of their masses. Close to the resonance frequency,
however, the transmission losses are usually lower than this. Above the resonance frequency, the
sound transmission loss increases much more rapidly than mass law predictions for the sum of the
masses. Figure 2 gives an example of the benefits to be obtained by increasing the air space
between the two layers of a wall. Generally, partitions should be designed so that the mass-air-mass
resonance is below 80 Hz.
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Figure 2. Effect of air space on ideal double walls with 0.5 mm steel on each face, sound absorbing 
material in the cavity and no rigid mechanical connections between the faces. A has an airspace of 
100 mm, a resonance dip at 135 Hz, and an STC of 29; B has an airspace of 5 mm, a resonance dip 
at 630 Hz, and an STC of 24. Curve C represents mass law predictions for a single 1 mm steel sheet 
and has an STC of 28. 

Standing wave resonances between the layers of a double layer wall or floor occur at relatively high 
frequencies and the sound transmission losses can be further reduced by them. The negative effects 
of most of these resonances can be reduced by the addition of sound absorbing material inside the 
cavities. For normal wall thicknesses (around 100 mm) the density and the thickness of the sound 
absorbing material is not a very important factor. Increasing the thickness beyond about 75 mm has 
little effect on the STC rating, although, for floors or walls that are significantly thicker than normal, it 
becomes more important to use thicker layers of glass fibre. The type of glass fibre or mineral wool 
insulation normally used for thermal purposes absorbs sound well and is quite adequate for use 
inside double layer walls as a sound absorbing material. 

Gypsum Board Walls 

The mechanical connection between the layers of wallboard can be reduced by the use of staggered 
wood studs, separate rows of wood studs, or a single row of wood studs with resilient metal furring 
strips to support the wallboard layers independently of each other. Non-load-bearing steel studs are 
usually resilient enough to provide adequate mechanical decoupling between the layers. Good results 
have also been obtained using 150 mm load-bearing steel studs in conjunction with resilient 
channels. Table 2 gives some representative STC values for typical constructions. The presence of 
the sound absorbing material increases the STC by about 8 points relative to the same wall without 
sound absorbing material. The thickness of the wallboard is not specified in the table since it is only a 
guide. Walls with 16 mm board would be better than those with 13 mm board by a few points. The 
table shows that STC values of 60 or more can be obtained if the air space is large enough and 



enough wallboard is used. Such values have been measured in buildings as well as in laboratories. 

Table 2. STC Ratings for Walls Formed From Two Layers of Wallboard* 

Wall construction 

--

38 x 89 mm wood studs with resilient steel channels on 
one side 

Staggered 38 x 89 mm wood studs 

Double row of 38 x 89 mm wood studs with small gap 
between them 

90 mm steel studs 

150 mm load-bearing steel studs with resilient metal 
channels on one side 

Number of Layers of Wallboard on Each 
Wall Surface 

1 +1 1+2 2+2 

48 52 56 
[40] [44] [52] 

50 53 55 
[41] [47] [52] 

57 60 63 
[46] [52] [57] 

45 49 56 
[39] [45] [50] 

58 60 63 

*Values not in brackets are for walls filled with sound absorbing material. Values in brackets are for
walls without sound absorbing material.

In contrast to the values in the table, the common internal partition used in single family homes with 
drywall attached directly to both sides of the wood studs has an STC rating of about 33. The addition 
of sound absorbing material in this wall increases its rating by about only 3 points, because the sound 
energy is transmitted directly from one layer of wallboard to the other through the studs. The sound 
absorbing material in the cavity is of much less benefit than it would be if the layers were decoupled, 
in which case most of the sound would be transmitted through the air in the cavity. Rigid mechanical 
connections are the acoustical equivalent of an electrical short circuit or a thermal bridge in an 
insulated wall and should be avoided. 

Concrete Block Walls 

Concrete block walls commonly have wallboard applied to each face as a finishing material. Resilient 
connections and sound absorbing material in cavities are as important in block walls as they are in 
wood or steel frame construction. The mass-air-mass resonance is also important. If the air gap 
behind the wallboard is too small, the sound transmission losses can be reduced relative to the 
unfinished wall. For a single layer of wallboard attached to a concrete block wall, the air space should 
be greater than 60 mm to meet the 80 Hz criterion previously noted. For a double layer of wallboard, 
the space may be as small as 35 mm. These air spaces are larger than those typically used in 
concrete block walls where relatively thin wood furring strips are often used to attach the wallboard. 
Even using adhesive to attach wallboard directly to concrete can result in a thin film of air a few mm in 
thickness trapped behind the wallboard and a deleterious mass-air-mass resonance. Reduced sound 
transmission losses caused by the mass-air-mass resonance are often the cause of a low STC for a 
potentially good concrete block wall. An increase in the air gap of just a few centimetres can increase 



the STC considerably. 

Some concrete blocks are slightly porous so that the effective thickness of the air layer behind the 

wallboard is greater than its physical dimensions and the mass-air-mass resonance is lower than 
expected. This characteristic can only be verified by acoustical testing, however. Sound transmission 
class ratings for some concrete block constructions can be found in references 2, 3 and 4. STC 
ratings of 60 or more can readily be achieved with a concrete block wall if it is correctly designed and 
constructed. 

Flanking Transmission 

In laboratory measurements of airborne sound transmission, the only significant sound transmission 
path between the test rooms is through the test partition or the test floor itself. In real buildings, 
however, sound travels between suites indirectly by way of the surrounding constructions as well as 
directly through the common wall or floor assembly. These less obvious paths for the sound are 
called flanking paths and, in a poor design, they can transmit more sound energy than the direct path 
through the common wall or floor. All of these paths comprise a system that must be considered as a 
whole so that assemblies built in the field can attain values close to those in laboratory tests. Floors 
are particularly prone to increased impact sound transmission because of flanking transmission 
through the supporting structure. Flanking transmission is beyond the scope of this Digest, however. 
If the physical factors that control the STC of partitions and floor assemblies are understood, the 
principles can be applied to all transmission paths. Further information can be found in reference 5. 
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