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" Introduction

Over tha past tuwo years the Grester London Council and the Transpart and Road
Research Laboratory haue been collaborating in a study of vibration in dwellings
caused by road traffic. The aimg of the current phass of the project sre ta
ptudy the subjective response to vibration in dwellinge and to relate thie
reeponse to physical messurements. TRRL have carried vut a social survey and
have made 24-hout measurements of externsl low frequency nolse and traffic
volumes. The GLC contribution to the project coneisted of short-term messure-
ments of vibration in esch of the areas where the socisl survey wae coerried out.
Additionsl measurements of low frequency nolise and traffic parameters were made
as & control to ensure that the sets of deta from the two estebliehments were
congistent. This peper reporta the measurements and discusses the relationship
between vibration, low fraquency noise and traffic parameters. At a later
stage it is hoped to relate these measuremente to the soclel survey respongses.

Selection of Sitea

The aim of the socisl survey was to esteblish the response of similar popula-
tions to a8 wide range of traffic conditions and resulting nolse and vibration
environments. The range of varisbles likely to affect the subjective responses
and physical measures of noise and vibration wes reducad by selecting survey
sreas that al)l had similar types of property adjacent to the road. The dwellings
werd all two storeys high, built during the inter-war psriod and were mosetly

of the semi~detsched type. In all 14 survey areas were selected. All of these
were within the Greester London area, mainly in the northern and western suburbe,

The vibration measurements were made in the front ground floor room of one
typical dwelling in each of the social survey areess. The decision to mekse

the measurements in occupied bwildings created its own set of problems, aince
many of thea houesholds visited included young children and it proved virtuslly
impopsible to persuade .children of pre-school age to remain still and sflent
for e period of 20 minutes. Although this and other activities within the
dwellings caused much higher vibration levelse than thoss induced by the traffie,
the duration of thess unwanted signals was very short, being largely: impulsive
in nature. At the tima of measurement it wae coneldered that these traneients
woyld have relatively little effect on time averaged unita guch as Lyg and Laq.

Measurements

The measurement and snelysis techniques employed in this study were developed
in an earlier phase of the work and have already been reported in detall (ref.q)
so this paper includes only a brief description of the methods udseed-
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Floor vibration in the verticel plane was measured using a piezoelectric
accelerometer attached directly to the centre of the timber floor span about

2 — 3 metras from the window. The horizontal vibration in the window was
monitored by mcunting en accelerometer to the centre of the window pane using
beeswax A condenser microphong mounted 1 metre from the faceds was used to
measure the external low freguency noisa. All three of these slgnals were
recorded simultaneously for & period of 20 minutes onh en FM tepe recorder.

The microphone channel was calibrated using an sudic frequency calibrator while
an inrasert voltage system was used for the vibratiom transducsrs.

Ouring the recording period the total numbers of light and heavy vehicles
passing the duwellings were noted. Recardas were aleo kept of the major
dimegnsions of the room and of ths distances to ths kerb and centreline of the
road. :

Anglysis

A real time analyser with a nominsl integration time of 1 second was used to
obtaln % octave band RMS levels of both low freguency noige and vibration. At
this stage the analysis has been limited to the freguency range 25 - 500 Hz
although the recorded desta covers 8 wider bandwidth. A small computer was
usaed to calculate the common percentile levels pesk level and equivalant
continuous level in each % octave band. Linear levels over the whole of this
frequency ranga were aleso computed and in the case of the external low fredquency
noise the dB(A) levels were included.

Because of the unwanted lewels of vibration caused by tha building occupents it
was considered inapproprista to use the peak, 1% or 5% lavels for Further study.
"As in the eariier phases of this study (refs 1 & 2) L1g, Ls0, Logg end Lgq at

any particular site all yislded spectra of almost identicel shape but at varying

levels. Legg lovels have been arbitrarily chosen for the presentation of
results in the remainder of this paper.

Results

The external low freguency noiss levels exhibited a variastion in overall level
but a strang similerity in the shape of the freguency spectrum at esch of the
14 aites. As expected these spoctra showed peeks in the 50 - 100 Hz regien
corresponding with the vehicle exhaust noige emission freguencies. Figure 1
gives the mean Leq level * 1 standard deviation for the frequency range 25 =
500 Hz. dH(A) levels over the range 25 - 2000 Hz are also presented.

The levels of floor vibration did not follow the same consistent pattern; each
site gave a8 different frequency spectrum. This appeared to be at wvariance
with the obeervation mede on mite that as the noise level rose, the level af
vipration in the floor also increased. However, these veriations in the
spectra could be attributed to resonance effects within the dwellings which
varied with room and window dimensions. when the mean valuwges of Lgy ecceler-
ation for all the sites ere plotted {fig.2) a frecuency responee emerges which
is very similar to that for the external low freguency noise slthough the
standatrd devistions ere substantially greater. At this stage no detasiled
enalysis of the window vibraetion date has been carried out.
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The traffic volumes at the sites produced an evén distribution over the renge
170 - 2800 vehicles per hour with the percentage of heavy vehicles ranging from
9 - 41%. Correlstions betwsen these traffic parameters and the levels of noise
and vibretion sre wesk with low levels of significance (typieally, r = D.4
significant at the 10% level), although some improvement may be achieved when
the low freguency nolse data is corrected for variation In distance from the
road.

- ‘iIn-view of these results it do&s not appear possible at this stoge .to baso &

reliable prediction method for'?lnq;-uiﬁration lavels in dwellings on treffic
parameters alone. The similarity between the mean Lggq level spectra for low

- frequency noise and for vibraticen is encouraging but ?or individual sites the
variation 1n vibration level due to room resonances is graster than the veriation
induced by the low frequency noise. Analysis technigues that will ellow -the
individual sites to be normallized are currently being developed.
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