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1. INTRODUCTION
This is the second of two papers that consider the effect of 

resilient metal channels (RCs) on structure borne transmission from 
wood studs to gypsum board. Readers are referred to the first 
paper [1] for wall details, definitions, and measurement procedures. 
This paper examines several simplifications that might be used 
when creating a model for structure borne transmission from a 
wood stud to gypsum board that is mounted on RCs. Possible 
simplifications include assuming transmission is reasonably 
independent of the location of the RCs, but is dependent on the 
number, and that the total power transmission is simply the sum of 
transmission through individual RCs. The paper concludes with the 
reduction in radiated sound power velocity that might be expected 
if direct attached gypsum board is mounted on RCs.

2. EFFECT OF CHANNEL LOCATION
To estimate the variation in structure borne transmission due 

to a change in the location of the RC, a single RC was installed at 
each of the seven locations A-G shown in the insert to Figure 1 and 
the coupling loss factor (CLF) measured. Resilient pads supported 
the gypsum board at the bottom. The confidence intervals indicate 
that above about 400 Hz CLF does not change much with RC 
location. However, below 400 Hz the large confidence intervals 
indicate a significant variation in CLF with channel location.

Frequency, Hz

Figure 1: Mean CLF fo r a single RC installed at positions A 
through G, when the stud is excited by a single point force at D.

To gain some insight into why the CLF below 400 Hz is 
sensitive to RC location, Figure 2 shows the RMS velocity of the 
stud for 125 and 200 Hz when excited at position D. The figure 
shows the stud can only support low order modes in these 
frequencies and that the RMS velocity varies significantly with 
location. The horizontal lines indicate the location where the 
resilient channels would be attached and that some RCs will be 
located near antinodes while others will be located near nodes. 
More power will be transmitted by an RC located at an antinode 
than the same RC located at a node despite constant stud energy. 
This means statistical approaches (like SEA) cannot accurately 
predict the power flow through individual RCs where there are few 
modes because estimates of the mean energy in the stud might not

be highly correlated with the velocity of the stud at the RC. With 
several resilient channels spaced a significant distance apart and 
considerably more modes in the frequency band of interest, 
statistical approaches will have greatly improved accuracy, because 
the mean stud energy will be highly correlated with the mean of the 
stud velocities at the RCs. Finite Element or Modal Methods could 
have given more accurate estimates of low frequency transmission, 
if the boundary conditions of the studs and gypsum board are 
known. But, in reality the boundary conditions are not well known 
and will vary from one stud to the next because of workmanship 
and variations in material properties.

Figure 2: Stud vibration response at 125 and 200 Hz expressed as 
RMS velocity when excited by a point force applied at Position D.

3. APPROXIMATING TOTAL POWER FLOW
It is often assumed that the total power flow between systems 

coupled by a series of well-defined point contacts can be 
approximated by the sum of the power flow at each point. This 
implies that the motion of each fastener is incoherent such that each 
fastener appears to be an incoherent source and the powers simply 
add. This will not be the case when the spacing between the 
fasteners is such that the points are coherent which as some have 
suggested occurs when the spacing is less than half a wavelength.

To verify this assumption, the individual CLF’s obtained from 
the work described in Figure 1 were used to estimate the total CLF, 
and hence total power flow, that would be exist for an arbitrary 
number and distribution of RCs. If the points act incoherently then 
there will be good agreement between measured and summed 
CLF’s. Figure 3 shows results for the case where there are 7 RCs 
(A through G) and 3 RCs (A, D, and G). There is good agreement 
between the measured total CLF with 3 RCs and the estimate 
obtained from the sum of CLF’s. The agreement for 7 RCs is not 
as good. The sum of individual CLF’s slightly overestimates the 
total CLF. With 7 RCs, the spacing between the RCs is about 
400 mm and is small compared to the bending wavelength in the 
studs at low frequencies. Thus, the motion of the fastening points 
will not be fully incoherent and the total power flow will be less 
than that predicted from a simple sum. The cause for the 1-2 dB
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overestimation for frequencies above 315 Hz is not known. The 
effectiveness of RCs to attenuate structure borne transmission can 
be seen from Figure 3 by the significantly greater CLF for directly 
attached gypsum board.

Frequency, Hz

Figure 3: Comparison o f  measured CLF's and those computed by 
summing the CLF's fo r  the individual RCs.

4. RADIATION EFFICIENCY
It is possible that the radiation efficiency of gypsum board will 

be different when directly attached to the studs and when mounted 
on RCs. To evaluate this, the radiation efficiency [2] of the gypsum 
board for resonant motion was measured when a single stud was 
excited at position D by a point force. The gypsum board radiation 
efficiency did not have a systematic dependence on the number of 
fasteners when directly attached to the studs or when mounted on 
RCs. Figure 4 shows the means for 3, 5 and 7 fasteners or RCs. The 
95% confidence interval can be used to gauge the range of values. 
Below about 1250 Hz the radiation efficiency is between 5 and 10 
dB lower when the gypsum board is mounted on RCs.

Frequency, [Hz]

Figure 4: Estimates o f  radiation efficiency fo r  gypsum board that 
is directly attached and mounted on RCs.

This can be explained by recognising that the radiation 
efficiency of 16mm gypsum board below the critical frequency 
(~2500 Hz) is strongly affected by the aspect ratio. Because the 
studs are effectively line connected to the gypsum board below 
about 1250 Hz due to ill-defined contact points, the gypsum board 
is effectively divided into a series of high aspect ratio panels each

0.4x2.4m. However, when the same panel is resiliently mounted it 
acts like a single low aspect ratio 1.2x2.4m sheet.

5. SUPPRESSION OF RADIATED POWER
The ability of RCs to attenuate the sound power radiated by 

gypsum board when one or more studs are structurally excited is 
the combined effect of the change in velocity level difference, VLD 
(between stud and gypsum board) and the change in radiation 
efficiency. A rough estimate of VLD change can be obtained from 
Figure 3; by taking the difference in the CLFs. The change in 
radiation efficiency is given by the difference in the curves of 
Figure 4. The combination of these two differences is the change 
in radiated sound power for a structurally excited single leaf wall as 
shown in Figure 5. The figure indicates that resiliently mounting 
gypsum board can be a very effective method to control flanking 
transmission involving gypsum board surfaces because the path is 
attenuated by 10 to 20 dB throughout the building acoustics range 
(100-4000 Hz).

Frequency, Hz

Figure 5: Change in radiated sound power when direct attached 
gypsum board (seven screws) is mounted on five resilient channels.

6. DISCUSSION AND CONCLUSIONS
This paper showed that RCs attenuate both structure borne 

transmission and acoustic radiation. The result is a reduction in the 
radiated sound power of at least 10 dB for frequencies greater than 
100 Hz for structural excitation.

Parts 1 and 2 showed that above 400 Hz power transmission is 
almost entirely determined by stud translation (except at very high 
frequencies), is proportional to the number of RCs, and is 
independent of number and location of fasteners between gypsum 
board and RCs. These properties suggest in this frequency range it 
might be possible to use the mobility approach if  RCs can be 
approximated by a series of idealised springs located at points of 
intersection between stud and RCs. The dynamic stiffness of each 
spring would be equal to that of the RC at a stud. Because of the 
simplicity of this approach it is suggested for future work. Below 
400 Hz there are few modes and RC location becomes an important 
factor so a mobility approach would have significant errors.
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