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1. Introduction

One of the sections contained in The Building Btandarda (Scotland)(Consolida-
tion) Regulations 1971 concerns the resistance to the tranpmisaion of sound in
buildings. This section, Part H, along with Bchedule 10 which contains the
Decmed to Satiefy Specifications, ensures that variocus types of well and floor
conatruction comply with the regulationa as regarda their sound insulation
qualities. Thia paper is concerned with the transmission of sound through walls
conatructed between two adjoining houses,

The Building Regulattons recommend that the measpurement of sirborne sound
transmission be carried out in accordance with B.8. 2750:1988.. From this B.5.
the formula for calculsting the sound reduction index, also known 8e the trans-
wiselon loss, is given as

R = Ll - l.z + 10 Loslo (B/A)
vhere L = D, the sound pressure level difference between the scurce room
and the racagvlug room. In this paper the effect that the aromn of the separa-
ting wall (8 in the above formula) has on the noipe reduction between the roowns
under test will be discuesed end resuits from a model astudy and from fleld
measurements will be compared, Consideration is given to the effect of stagger-
ing the layout of houses both in the horizontal and vertical plenes.

3. Model Hiudy

The effect ol a staggered housing layout on the transmission of sound through
tha peparating walls was studied in the leboratory using a 1/6th scale model
of two terraced houses. Figure 1 shows the layout of the model.

Room A Room B House 1

Room D
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Fig. 1 Layout of Model Houses.
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The diagram showa the model representing two houses end evach house contains two
rooms. Rooms A and B of house 1 were conatructed on a fixed base whilst roome
C and D of the 2nd house were built onto a movable framework. Both sets ol
roomp ware mounted on golid rubber blocks. The separating wall between the two
houses was solidly screwed to house 1 and extended beyond room B so that house
2 could be moved along the well to simulate varying amounts of aet-back, House
2 was tightly clamped to roome A and B at all times during the measursments.
Throughout the study room A was the source room and the others all recelving
rooms. Because a large number of readings were made in each room for each set-
back, the envirommental corditions in the surrounding epace were conatantly
monitored.

Figure 2 shows the nolse reduction for the separating wall between room A end
room C directly opposite. Four curves ore shown representing different amounts
of oet-backs, at Omm, 200mm, 400mm and 600mm nll measured from the left hand
side of the model. These pomitions are marked on the diagram of the model. As
expected, there was an increase in the overall noise reduction except for a
plight variation at the lower frequencien.
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Fig. 2 Noise Reduction st Different Set-backe

However, figure 3 shows that the mesgured results from the model do not agree
with predicted figures. The graph shows the difference in the transmission loss
for various amounts of off-set. The tranamission loss should be independent of
area but it can be seen that this is not so. Agreement at the lower freguencies
is alightly better than that at the higher frequenclea, This lerge discrepancy
is mainly caused by the effect of flanking tranemission.

The results from the model study of two housea indicate that etaggering houees
to obtain a higher degree of sound insulation between dwellings is not as
puccessful as expected,

3. Field M emants
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Fig. 3 Diffevences in Transmission Loss Along Wall,

Staggered housing layouta are quite a common occurrence in wmodern housing
davelopnonts ospecially where the site is sloping or is restricted in sige, Of
course, this 15 not a new practice as many flats, houses, tenementa ete, were
constructed in this manner many years ago. In order to compare the model results
with field measurementa, tests wers carried out in a number of small housing
developments. Bome of the teat houses had no stagger whilst others were stegg-
ered in both the horigental and verticel planea. Again measurements were made
to see the effect of the 10 Log8 correction. Sound pressure levels were
meagursed in the source room and in the receiving rooms and the reverberation
times of the various rooms under test were meassured.

Figure 4 shows the results of measurements carried out on the same eeparating
wall between iwo ndjoining housesa. Pour mets of rooma were tested having
different separating wall areas.

As can be Been there is very little difference between the top three curves

even although there 18 a reduction in their areas correspending to 3 4B and

4 dB, probably ceused by messurement error. The lowest curve represents the
transmission lose between two rooms with an area reductlon corresponding to

13 dB, Thia, in fact, agreea with the model results. In theory the trans-
misgion losa should be constant but in practice it is often lower where there 1is
a stagger in the horizontel and/or verticel plane. This reductior is due to
flanking transmission. Similar results were obtained from other tests carried
out on houses which had s staggered layout.
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Fig. 4 HNoise Reduction + 10 Log8 for Four Test Rooms
with Different Separating Wall Areas,

4. Conclusion

Regults from both the model ptudies and the field tests have indicated that
increages in perty wall sound insulation by virtue of steggering the conetrua-
tion are less then that predicted by theory.

B. Relerences

1. 9.8, 2750:1956 Recommendations for Field and Laboratory Measurement of
Airborne and Impact Bound Transmiesion in Buildings.

1n




