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Sound insulatien in office. and domestic building -

by P Lord, University of Salford

Although the basic problems of scund insulation of walls, fleors,
windows, doors etc., are similar in both office building and in
private housing the availability of money influences the approach
to the solution at leaat ifi the two instances about which I want
to talk. .

In this particular case I am not concerned with office noise in the
form of business machines and the general clatter of the typing poel
but & situstion which can arise in domestic building as well and -
that is of requiring high airberne and impaet insulation between

ad jacent spaces, the sort -of room which may be' occupied by a
Diractor and his Secretary and the corrider which passes his door.

I am not deeling with a hypothetical situation but one which exists
and where we heve-had-the good fortune to accompany the performance
of cur experimental designa with the final comstruction.

It was neceasary to provide executive office accommodation on one
steelwork had been erected before the sound insulation problems
had been apprecimted = high floor loading was not permissible and
hence lightweight construction was eassential.

A floating box principle wae adopted. The experimental versicn of
the offices consisted of two full sige 'boxea' made with walls and
ceiling of 2" woodwool cement slebs and prestressed concrete floor
slabs which rested on neopreme. There wes no mechanical contact
between the walls or floors or betiween the office floors and
corridor. Windows were provided which in the final building would
form s double glased system along with the windowe of the curtain
wall with & very large air space. The results of the experimental
part of this work have been published elsewhers {1). However, the
meagurements obtained onm the sectual building have not and as much
of the intereat lies in what happens in paasing from exper1mant to
reality the results are summarised here in figure (1). -

Figure 1 shows the scund insulaticn attained by the dividing wall
between officea prior to the introductiom of a door, then with the
door. The figure also showas the effect of short-circuiting the
resilient neoprene mounting proving that even the airborne aound
inpulation owes much “to the mechanical ieolation of the two offices.

Figure 2. is a summary of the messurements taken in the real office
and shows a slight deterioraticn from the conditions in figure 1.
This is almost certainly due to a change 1ln the arrangement of the
partitionsso that they short-circuit to some extent the mechanical
isolation provided by the necpreme. The airborne insulation is
still quite high for a 1ightwalght vall with a guperficial weight

around 12 lb/ft2



In domestic housing, end here I am really referring to modern
torraced houses, very high insulation is only required between
dwellings and modest insulation between inside end out and within
the house. The latter, however, becomes more important as the’
houss gets smaller and privacy for children doing homework becomes
increasingly difficult to achieve., The'floating hox'principle
although not impossible for domestic building appears at least in
Britain o be too expensive and so more attention has to be paid to
wall, floor, ceiling, door and windou .conatruction.

An experiment hes been carried out on a real building site and
modifications have been incorporated at the deaign stage with
.conaiderable improvement to the general acoustic environment of
-the house. In addition to the modifications listed in table T.
considerable attention was paid to¢ the re-routing of the ducting
to the warm air system so that walb were not simply short-circuited
and an abmorbent lining was introduced to reduce transmisaion along
the duct. - Double glazing wag intrdduced.to. reduce the dngress |
of noime, ailent ball valves and plaatie piping were used wharever
-poaaibla to reduce plumbing noises.

Figure 3 compares the insulatiod. achievéd betwaen two adjacent '
bedrooms as an example. -

The important point to notice here ia that the polutione are not-
"highly sophisticatéd;, nor particularly sxpensive although some
incresse in ¢cost 1le inevitable, hut they are based on what might
be called scoustic common sense. For instance,. a single sheet of
plasterboard 1" thick would have a coincidence plateau right in the
range 100 to 3200 He because of its high bending stiffness whereas
two piacea-ﬁ" thick only lightly bonded will have the saeme mass
btut.a stiffness only slightly higher than & single i" sheet.
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Component Basic House Modified House

‘Bxternal | Prefabricated storey height

walls timber frame c¢omponents
2"x4" CIS timber members at .

16" centres clad externally as for basic
with " plywoed, internally
lined with plasterboard.
3" skin coat finish.
Internal | As for extermal wells but ) For example -
walls lined on both faces with Bedroom 1/bedroom 3
C 4" plasterbosrd finished further +" plasterboard
with §" skim coat. on both sides
' :  Bedroom '1/lending
furthet " plasterboard
. . on hoth-gides
Ceilings | 10", x 2" CLS jolats spaced 2" mineral wool between
. | at 16" centres having " joists above plesterboard.
| plywood sheathing and lined | Extra %" plasterboard over
to ceiling with %" plaster- | dining and kitchen area

. ‘ board ARTEX finish. ) only -

Windows Single glaszing in 32 oz Double glazing in 32 oz
‘glass with eliding glass with 4" spacing
components - ‘with sliding components

|Docrs Hollow cored Solid cored
Co Phosphor Bronze sealing
gtrip.Hardwood threshold
and expanded soft rubber.
draft excluder. '
Rising hinges
Party Twin storey height timber ]
wall . -| ecmponents spaced coverall
T 11 13" each component Only modification
replacement of
containing mineral wool (37 + 3). plasterboard
quilt between studs, both | 1. "1, ;P%ﬂ3+ ingar
components lined on room -
side with 13" (3" + 4")
finished with ¥" akim
coat of plaater
Table T
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