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INTRODUCTION

Complaints from residents about excessive airborne sound transmission between
vertically disposed dwellings in a purpose built development of flats and
maisonettea led to an investigation of the alleged problem. Measurements of
sound insulation were conducted. in a large proportion of the dwellings to
ascertain the degree and nature or any shortcomings, and a scheme or works
was devised with I. View to effecting a eignfl‘ioant improvement in sound insu-
lation within the practical constraints imposed in an existing building. He-
.testing in a sample of dwellings following completion or the works demon—
strated that a satisfactory outcome wasachieved.

INITIAL INVESTIGATIONS

Following the receipt of residents' complaints, the developer was keen to
identify and minimise any sound insulation problem and accordingly initiated
some measurements which were carried out by others. These sound insulation
tests indicated that the performance was quite variable but genersllybelow
that required by The mlding Regulations 1976 [1] . Also. a "three storey"
test showed on}: 3. small improvement in sound insulation compared with a
normal two storey test. Ms, together with disappointing results from a.
trial substitution of a floating screed for the original timber platform,
pointed towards flanking transmission as having a major influence on the sound
insulation characteristics in these Hate. The developer‘s early attention
was fomsed on the possibility of sound. transmission via the external wall
cavity, n.3, between closers and lintsls at the window openings. but without
obtaining snur improvements. '

mmmmomm

1230 was asked to Appraise the situation with a View to establishing whether
it was i‘essihle to obtain improved sound insulation sad, if so, by what means.

who original specification for the separating floor comprised 1a m tongusd.
and grooved chipboard on polythene sheeting on 4.0 mm flooring grade tanned
polystyrene over a150 mm concrete been and hollow block structural floor.
The ceiling finish was lightweight plaster. The inner leaf of the external
wells was constructed of 100 m lightweight concrete blockwork with a 25 mm
thermal board dry lining made up of plasterboard on s polystyre hsoking.

0n reviewing the earlier resentment data we noted the already mentioned ins
dications of flanking trsnsnission, which were corroborated by observing a
tendency towards s worse result where two external walls were involved. Le.
a gable and situation. It was also evident that the largest deviation from
the party floor grade consistently occcned in the regon of 250 Hz.
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The floor specification ueefl did not meet any or the construction deignetd

in Schedule 12 of The Building hegulatiohe 1976 by virtue of the use of 130137h

styrene as the resilient layer and. a. wooden platfom es the floating membrane.

Our owngeneral eccperience of the use ofpolystyrene from laboratory and field

measurements suggested that it is too stiff as. medium to set effectively 3.: a

resilient layer in may type of separating floors. 01’ the various grades

available, the specially lire—compressed variety is the only one which is re—

3mm as possibly suitable and even this needs to be adequately loaded to ob-

tain effective isolation. We formed. the opinion that the use of polystyrene

under e liatweiglt platform audit be expected to exhibit a resonance at fre-

quenoiee well with the lower part of the normal measurement range at 1003:: to

315035, and thus contribute towards the noted shortfall in performance around

2503.2.

In order to check whether the direct transmission through the floor: was in

£ect as important as the flanking paths, mo crannieth a. comparative test on

one separating floor where ite Bound insulation was measured as built and.

again when overlaid with 75 on mineral wool and. 22 m chipboard. The results

of this exercise are shown on Figure 1 where it can be seen that a. significant

improvement was obtained. over the lower half of the test frequency range. the

Aggregate Adverse Deviation MD) being reduced from 56 to 23 on the basis of

The milding Regulations 197 . Using the rating scale of the maheequent 1985

Regulations [2] the IDA-1|," improved. from 4.5 to so (335321=1954 [31 ).

Figure 1 60
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This test appeared to confine our belief that there were in fact overlapping
effects of both direct sound transmission via the floor itself, predominantly
in. the low to middle frequencies, and flanking transmission via the blockwcrk
inner leaf of the external wall, extending acroes the frequency range but pre—
domth in the middle frequencies. We postulated that the flanking trans-
mission was attributable to the lightweight blockwofis which had been used. not
helped. by the application of a stiff facing, and that it was possible that the
flanking problem may have been exacerbated. if perimeter infill blocks had been
omitted where floorbeams lie parallel and close to the flanking walls, thus
giving rise.tc inadequate bonding. We famed the view that in order to effect
a significant overall improvement in sound insulation it would be necessary to
tackle both aspects of the problan simaltsnecusly in an appropriate programs
of works.

SPECIFIGLEIDH (I? THE MOW WEB

The first stage of the write specification was to discard the original float-
ing floor and wall linings and, having- ezposed the structural elements. to
make good any defects in. the sub-floor and walls with mortar or grout. In
principle our objective was to introduce a fairly heavy floating membrane laid
upon a. properly resilient interlayer. Realising that there could be problems
regarding room heiyxts, near lcadius and wet trades in existing occupied
huldinga, we discounted the possibility of laying thick concrete screeds
either on the sub-floor or as a floating element. is we wished to have auni-
form bearing surface for the new floating floor a thin levelling screed was
specified which would also have the benefit of sealing the sub-floor surface.
a late: based material was selected for this moss having the attributes of
ease of application and fairly rapid. hardening. Our specification for the
floating floor comprised a 25 mm resilient layer of mineral wool of density
64 lag/m overlaid with a composite platform of 19 mm plasterboard. with taped
Joints and 22 mm tongued and grooved chipboard, stuck together with resilient
wellbcsrd adhesive dabs at 500 m centres. The usual precautions were taken
to avoid bridging the resilient layer through contact of the floating elassnt
with the perimeter walls. To inhibit the radiation of sound from the external
walls these were to be re—lined with panels of 10 m plasterboard laminated to
appromatsly 30 mm of mineral wool or glass fibre. These linings were enti-
cipated to offer similar thermal properties as the original wall linings but,
because of their more resilient hacking, a much greater decoupling of the
plasterboard room surface from the blockworl: walls. It use decided to imple-
ment these impromte, end a program of malice was instigated which. aimed
to complete the exercise with the minimum of distu-bance to residents but with
strict control over the quality of worlnssnship which cm often have anim-
portant bearing on could insulation.

Ehe volts programs went aheadsmoothly and incidentally provided the oppon-
tlmity of inspecting the exposed structural elements. It was found, for
ample, that some of the hollow floor blocks were cracked but more important-
1y several instances were discovsred where the specified solid floor perimeter
blocks had been omitted. It will be re-ceJled that this had been postulated
as a contributory cause to the sound insulation problems.  Proc.l.O.A. Vol8 Peru (1986) I 75
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MEASURING-TEE Mom

With a View to monitoring the improvamurt works, mo measured the ound. in—

sulation performance of 92 of the separating floors and. associated structures \

prior to the work being implemented. using a standard measurameut procedure ‘

[4] . Of these. 27 were re—taated in the same manner upcn camplatiqn cf the

programme and. a. marked. impmvammt in sound. insulation was found to have been

achieved. This can be seen frum Figure 2 which compares the mean reatflta Of

all the before and after treatment mammta, shaving animprovmnt fram

an AAD of 66, to 8, and. from gang", of 46 1:0 54.

Figure 2

  

before traaimmt

   

-——' after treatment
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Table 1 below elmarises the improvements in sound. insulation by comparing
the measured. values of weighted standardised. level difference (DnT,w) in the
particular cases of the 27 pairs of flats-which were tested both before and
after the improvement works were carried out.

Table 1. 81mm of test results in 27 pairs 'of flats
monitored before and after improment wonks

Condition ' Weidated standardised Level Difference (13%,)
Mean Standard Deviation Range

Before Improvement 45 2 _ 40-48

After Improvement 54 2 50-59

11.3. 'Ehe Building Regulations 1985 require the Dam," of each
floor to he at least 48 and the mean of eidat or more
measurements to be at least 51.

CONCLUDINGm

It can be seen from the above results, and hearing in mind the current hench-
mafl: of l'he Building Regulations 1965, that a satisfactory standard of separa-
ting floor sound insulation was attained. as a result of the works. Indeed,
the poet improment results would surpass the more stringent requirements set
down in the Regulations for separating wells, and. feedback from the residents
has substantiated the marked. improvunsnt waved.
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