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1. |NTRODUCTION

The Building Research Establishment ha. over a number of years, established a substantial

database at inlormation on the sound insulation provided by a large number of ditlerent building

constructions. In order to update this inlormation. two contracts were awarded to thpey

Environmental in June 1995. The first (EMC 95/32 (1]) was to measure the sound insulation of

certain separating walls in recentty built dwellings. The second (EMC 95/83 [21) was to provide a

small number of 'one-otl' site visits tor sound insulation tests at separating walls and floors,

Consequently. over the past year. Wimpey Environmental ha tested over 100 individual walls and

floors in nearly 30 sets of sound insulation tests. Not surprisingly. many practical problems were

encountered during this work programme. This paper presents an overview ol the project.

highlights some of these problems and suggests some possible solutions

2. WORK PROGRAMME

The work programme for the two contracts was as tollows:

Wm!Insulation olsemting Walls in New Build Dwellings

Locate suitable dwellings tor sound insulation tests. Sites should be distributed throughout

England and Wales. Constructions sought are to be examples at Wall Types la. 10. 28 and 20

(as given in Approved Document E. 1992 [3]). Ensure that a range at housebuilders are included

in the test programme.

Obtain lull detail plans oi the building construction as approved by the Local Authority or Approved

Inspectort Confirm that critical site details are in accordance with these plans. In panicular. take

reasonable steps to oontinn the manufacturer. type and density oi masonry used in separating and

flanking walk. Provide details at any significant deviations from approved plans.

Carry out sound insulation tests in completed but unturnished dwellings. Room doors and

windows shall be closed. Doors to any titted backless cupboards shall be open. At each site a set

of 4 examples 0! one type of wall constmction shall be tested. Measurements shall be carried out

botween 4 pairs at rooms in at least 2 pairs at dwellings. In total. 5 sets of 4 examples at each of

Wall Types 18. 10.25 and 2D are required. re. 20 sets ol 4 examples ol the specified Wall Types.
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Oultine details of the site. contact names. addresses and other relevant information will be
provided.

Arrange sound insulation tests including access arrangements. Obtain full detail plans of the
building construction. Confirm that site details are in accordance with these plans and provide
details of any significant deviations from the plans.

Carry out sound insulation less. Dwellings may be furnished or unfurnished. occupied or
unoccupied. Up to to sets ol tests are required.

Sound n§ulatim fists

Separating walls - Tests shall be carried out to determine the standardised level differences (0",)
in accordance with BS 2750 : Part4 : 1980 [4]. Measurements must be made using one-third
octave bands and over the frequency rangem to 3150 Hz.

Separating floors - Tests shall be carried out to determine the standardised level differences (Dfl)
in accordance with BS 2750 : Part4 : 1980 and to determine the standardised impact sound
pressure levels [L‘fll in accordance with BS 2750 : Part7 : 1980 [5]. Measurements must be

made using one—third octave bands and over the frequency rangemin 3150 Hz.

Wherever possible. for each measurement:

the room size shall be a minimum at 25m”:
the common separating area for walk shall be a minimum ol 7m2;
do not use pairs consisting of a room and some other space:
take only one set of measurements between each pair of rooms.e

e
r
i
e

When measuring airborne sound transmission between a pair of rooms of diflerent size, the sound
source should be in the larger room. Impact sound transmission should be measured without
carpets.

At each site. and as appropriate. calculate:

a. for airborne sound insulation, the weighted standardised level ditterenoe (DH-W) in
accordance with 385821 : Part1 : 1984 [6]:

b. for impact sound transmission. the weighted standardised impact sound pressure
level (L'nT_w) in accordance with BS 5821 : Part 2 : 1984 [7].
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3. INSTRUMENTATION

One of the first problems was how to measure the sound insulation. Over 100 individual

measurements were required over the frequency range m to 3150 Hz. \Mmpey

Environmental's existing sound insulation instrumentation consisted ot a Brfiel and Kiaar Type 4418

Building Acoustics Analyser which can measure in one-third octave bands over the standard

trequency range 100 Hz to 3150 Hz in series. Each measurement lasts about 5 minutes, and it

was estimated that each set at measurements would theretore take about 8 hours to complete.

Fonunately, recent advances in digital signal processing have resulted in attordable real—time

trequency analysers. A GEL-593 Sound Levet Analyser was chosen to enable measurements in

one—third octave bands overrthe frequency range 50Hz to 3150 Hz in parallel. Each
measurement takes 15 seconds giving a total measurement time of 20 minutes per set. An

additional advantage was the corresponding decrease in the size and weight at the instrument.

However, the change from serial to parallel tillers presented a new problem: how to ensure enough

energy in each third—octave band to raise the source noise sutticienlty above the background. This

problem was solved by using a high power amplifier and speaker with e third-octave band graphic

equaliser to enable the energy distribution ol the source noise to be adjusted-to compensate for the

background noise.

4. ORGANISATION

The single most dittioult pan of the proiect was the organisation. Wimpey Environmental was

required to 'Iocate suitable dwellings', ‘obtain full detail plans' and 'oonfirm manutacturer, type and

density at masonry". In practice, these three requirements proved to be particularty difficult to

achieve.

' itable Ill 5'

A general letter was sent to 464 local housing associations asking them it they were building any of

the required wall h/pes and whether they would be prepared to participate in the project. Only 23

replies (5%) were received with 12 negative and 11 positive responses. from which 13 possible

sites (7 x 1B. 2 x 10.2 x 23 and 2 x 20) were identitied. However. many at these turned outto be

unsuitable.

A personal letter was subsequentty sent to the 23 largest housing associations. This time; 20

replies (87%) were received with 8 negative and 12 positive responses, trom which 19 possible

sites (8 x 13. 3 x 10. 5 1 2B and 3 x 20) were identitied. Again, many at these turned out to be

unsuitable.

Finally, a personal letter was sent to the 51 largest builders, and 17 replies (33%) were received

with 11 negative and 6 positive responses. Surprisingly: all at the 6 positive replies trorn the

builders daimed to use wall type 20. Once again. many at these turned Out to be unsuitable.
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11te main reasons that sites turned out to be unsuitable were as follows:

a. 'i'heywere already completed. sold and occupied;
b. ‘I'heyhednotbeen built yet;
c. Theylumed out to be a different well type;
d. The housing asociation/builder was not prepared to help.

Type 1 wells were less dilficult to locate. but type 2 walls (and in particular type 20) were much
more difficult.

.gmfl‘n E‘ D9131 Elam.

Once suitable sites had been identified, obtaining the appropriate plans was the next problem.

Because many of the sites were owned by housing associations, there were oilen three parties
involved inctuding the builder and the architect. and the housing association was sometimes
unsure who was responsible for the plars. In general, the architect was usually found to be the
bastcontmt.

 

The most reliable method of confirming the building materials was to view the site during
wrslrucfion. Failing th. the same problem with obtaining the plans was encountered. In this

case, the site foreman was tsually found to be the best contact.

other organisational diffimtties included complying with health and salety policies and ensuring
that access arrangements were carried out.

5. IMPLEMENTATION

The actual implementation of the sound insulation tests resulted in a curious mixture of on—site
problems. Many of these were to be expected. but some were surprisingly obscure.

W

Once on site. the single greatest problem with the call off centred was gaining access to the
properties. Unrestn'cted entry was required to at least two occupied dwellings and frequently four
or more. In practice. in order to minimise inconvenience. the tests had to be carried out within a
day, with little scope for repeat visits.

Access to the new build properties presented rather ditferent problems. ranging from carrying all ol

the equipment V4 mile item the nearest parking place to procuring carpetsl'mpers to ensure that

houses ready tor hand—ova remained clean. II is also worth noting that buildings under
construction rarely have operable lifts. Other diffiwlties included ersuring compliance with health
and safety polities and locating the correct front door keys.
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In occupied dwellings it was necessary to rely on the cooperation ot the occupants to empty the
test rooms as tar as possible. However. even in new build dwellings, the test conditions varied
enormously. ranging lrom a basic shell to a tulty carpeted show home. On a law occaions. doors
and windows were either missing or badly fitted, and a spare door handle was found to be a useful
accessory. At the other extreme. one builder would not allow testing until the final coat ot paint-had
been applied just in case it attected the results.

' ' oom ' teas Pairs cl ILings_'

Even it suitable wall types. availability and access had all been established. tests were not always
guaranteed. The restrictions on minimum room- volumes and shared party wall areas largely
restricted testing to lounges and main bedrooms. In addition. the source room was required to be
the larger at the two rooms and this required checking on—site. Handed pairs. where the room
layouts were reversed, resolved this situation. but were often built with the staire adjacent to the
party wall. At one development at eighty houses. only two were actually suitable tor testing.
Wherever possible. therefore. plans were carefully checked belore going on site.

i ‘lul r

In practice, it was not always possible to completely empty the contents of iumished rooms in
occupied dwellings, and compromises on mewurement positions sometian had to be made.
Several houses with white vinyl floor tiles were also tested where a sheet at A3 paper was tound to
be invaluable to avoid marking the floor.

Madeleine:

Because sound insulation tests are generally carried out in buildings. mains power is almost
always available. and is theretore clten taken tor granted. However. this was not the me for
many of the new build dwellings. Properties near to completion occasionally had mains power
connected. although not always switched on. but those still under construction did not In this case.
it was sometimes possible to run a short extension cable from the nearest mains supply it a
residual current breaker was used. Alternatively, it was clten necessary to step down from 240
volts to no volts. Battery power was not really a suitable alternative tor the high power amplifier
and speaker. and the last resort was lherelore a portable generator.

W

The range at unwanted external noise sources was vast. Some ol the more obvious examples tor
building sites were pneumatic drills. disc cutters and compactors. However, ordinary drilling.
hammering and sawing were equally disruptive. The noise at radios. tootsteps and slamming
doors also contributed to the problem. In order to minimise these intermittent noise sources.
testing was theretore confined to quiet periods such as lunch. tea and police breaks when;
possible. A more general unwanted external noise source was road traffic. This was a Mada,
problem at low Irequencies. and the use at the third-octave band graphic equaliser was found to
be invaluable, allowing the source noise to be 'tuned' to match the background noise.
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One of the most alarming problems encountered was a sudden or unanticipated drop in sound
transmission. Several possible causes were identified:

a. incorrect irstnrment settings:
b. equipment failure;
c. significant variation in wall construction;
d. the door to the source room had opened.

MW

Finally. there were two other rather engaging problems encountered during the contracts. The first
was being held up by people Mn were genuime interested in what was being done. The second
was a particular site where the perlorrnence ot the walls was so good that even with a quiet
background and the implementation of all of the above practical measures. it was still dittiwlt to
generate enough source noise to measure the sound transmission.

5. SUMMARY

Over the past year. Mmpey Environmental has tested over too individual walls and floors in nearly
30 sets of sound insulation tests tor the Building Research Establishment The right combination of
instrumentation. organisation and implementation enabled the project to be completed both
eltectively and economically. The results at the tests have been added to the BRE database of
information on the sound insulation provided by alarge number at ditlerent wall constructions.
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