INSTITUTE OF ACOUSTICS: Meeting at the Halls of Residence,
University of Salford, on 25th=-26th Ootober 73.

NOISE AND LOUDNESS EVALUATION

Noigse and the Lorry Driver
D Williams and W Tempest

University of Salford, Salford MS 4WT, Lancashire, Enpland,

1, Introduction

In spite of the fact the data on the incidence of chnperous induge
trial noise have been collected (rather sporadically) for nearly
half a century, one area in which information is distinctly sparse
is that of noise exposure in transport. Such little data as is
available suggests cab levels in commercial road vehicles in the 80
to 100 dB(A) region, while our own measurements in passenper cars
(1) (and trains) have shown a wide incidence of intense infrasound
in various forms of travel,

It is well established {2) that exposure to intense noise causcs
damage to hearing, and there is some evidence that nnise can affect
task performance (particularly vigilance tasks){3) in a way which
could have an influence on road safety. Work on the effectr of
infrasoun Kﬁas shown that somé individuals may experience balance
disturbance, again suggesting an increased risk of accident.(4)

The research to be presented here comprises a small, but in the
authors' opinion representative, study of noise levels in a ranpe of -
lorry cab interiors, since the study aimed to provide as pood a
picture as possible of the noise hazard;all tests included mcasura-
wents of not only dR(A) and dB linear levels, but alao octave hands
from 4 Hz centre frequency upwards.

2, Instrumentation

A low frequency measuring system using a frequency modulator, sound
level meter and tape recorder was used for measurements up to 1 ki'z,
and a direct measurement using only a sound level meter, wvas used
for hipher frequencies. The tape was played back in real time,
using a demodulator and low frequency analyser. BRBecause nf the
fluctuations which occurred in the low freauency sound, and the
considerable amount of data to be analysed, a B and I level recorder
was used to record the output of the system, The level recorder tas
‘operated at a slow writing speed to ‘averape' the fluctuations and
the lowest frequency limiting of 2 llz enabled the octave centre
frequency of 4 Hz to be recorded without attenuation,

J. Resgults

Spectra shown in Figure 1 are typical of those obtained in new and
older vehicles, The new vehicles are, in peneral, quieter than the
older vehicles, averaging about 84 dB(A) compared with 88,5 dB(A),
The distribution of the spectra shows convergence in the infrasonic



repion vhilst the 'audible' repinn shows a much wider spread in the
noise levels, suppesting that the low frequencv infrasound is less
affected by the desipn difference and condition of the vehicle, The
conditions of the road surface is one pararmeter influencing cab
interior noise. I'riving a vchicle at 30 mph over a road surface
vhich changes from smooth tarmac to rousk cobbles produce a maximurm
increase in sound pressure level of 13 dR at 63 'z, Opening the
window 1 inch on the driver's side of the cab whilst the vehicle
travelled at 50" rph nroduced considerahle increases in the low
frequency sound pressure levels, The maximum measured increase
heing approxirately 9 dP at 4 Fz, vhilst the overall sound level
increased from 112 dG, 85 dB(A) to 118,5 dB, 85.6 dR(A),

Opening the windov of older vehicles produces less effect than in
the never vehicles, prohably due to disturbance of door seals,
prormets and ventilators of older vehicles with usape allewing an
air flow into the cabin,

Figure 2 compares the smectra ohtained in the driving and coasting
condition and sugpests that even with the engine switched off the
driver is exposed to high levels of infrasound, and noise in excess
of 82,5 dB(A). For this test the vehicle, fully ladened, was
accelerated in top pear to a sneed of 50 mph dovn a steady incline
and the engine was then switched off with the gear in neutral, The
heavy load, giving a gross vehicle wveight of 32 tons, made it
possible to maintain a constant speed of 50 mph for 14 minutes,

The peneral shape of all the spectra obtained are similar, falling
from over 100 dB in the octave centred at 2 Hz down to 80 dB in the

octave centred at 1 kliz,

4, The lazard to Learing

The measurements in heavy goods vehicles operating under normal
motorway conditions showed that the cab interior noise could be
between 79 dR(A) and 92 dR(A) depending on a number of factors among
ther being, lorry age, total mileage logged, acoustic treatment and
road surface, Inder current UK regulations a solo driver may drive
continuously for 5! hours, and with a co-driver he can he travelling
in the cab for a period of un to 14 hours, Figure3 shows that for
a continuous exposure of 51 hours the noise level should not exceed
92 dB (A) and for 14 hours the acceptable level is reduced to 87
dB(A). There is no doubt, therefore, that some drivers are exposed
to noise, which, over their normal working day, carries with it a
hearing damape risk.

5. The Fazards of Infrasound

The results also indicate that large differences exist between
measurements on the ‘'linear' and 'A' weighted sclaes of a sound

level meter, FExamination afFésmea of Fipure 1 shows that the
difference between the two scales averages at ahout 20 dB and
sugpests, therefore, that there is considerable energyv in the low
frequency region. This low frequency, defined as infrasound for
frequencies below 20 Hz, is the rajor component of the sound pressure
levels in the cabs, Although little is known of the auditory hazards
of infrasound, research is being carried ocut at two main centres in
this country and the results of their experiments suggests that the
infrasound in motor vehicles, by its effect on balance and
concentration, may represent a hazard to road safety,




"6, Conclusions

Details of typical results obtained in cabs of heavy ponds vehicles
have been shown and the work has added to the paol of Fnowledpe
~available on cormercial vehicle noise,

Although older vehicles are, predictably, noisier than those thich
have been in service for a shorter time, the low frequencv sound in
the octave bands centred at 4 I'z, B Hz and 16 Hz showed sirilarity
in all vehicles, The shape of the spectra follows a peneral
pattern falling from ‘above 100 dB at the lowvest frequency of 4 1z
dovn to 70 dB in the audible rangpe,

A number of operating narameters influence the noise levels, arong
ther being; the effect of opening the windov, road surface, road
speed and engine running condition., This paper does not Rtternt to
identify the various sources of vehicle noise but shovs that under
normal operating conditions drivers are exposed to noise levels,
subaudible and audible, vhich, is sustained for lonmp reriods, ray
endanger hearing and reduce road safety,
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