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1. INTRODUCTION

The prediction of the noise level at a2 distance from a stationary source baged
on hemispherical spreading is well lmown and works well in most practical cases
over distances lesg than about 1000 m, The prediction of noise from moving
gources has been less well documented. Ome prediction techmiquel is based on
the integration of the point aource moving in a straight line at a steady
speed. Work carried cut by Wimpey Laboratories Limited under contract to the
Building Research Establishment involved the measurements of the received leq
due to a mwber of noise socurces wmoving over whort distances and ao the
cpportunity arose to compare the resulta of these measurements with various
theories.

2, THECRY

The Leq in a period T seconds due to a point source moving in a plane can be
expressed as!

lea = 10 log, {1012 AB vasssrsasnvssnrvsnvassannsaas (1)

where I is the average intensity received at that point. I can be expreassed
as:
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where I = 5= {3}
a2 bresetaesisernbbannnnn
where W = sound power of the source in watts

r = distance from the receiver in metres
Poth W and r can be functions of t.
If the locus of the point source ie known in terms of a set of rectangular co-

ordinates x and y centred on the receiver and if the wvelocity V (which may be
a function of t) is lmown then:

(a2 + &2 - vat (4)
and 2 = x4y ()
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if the locus is known then:
y = £(x)
and dy will be known in terms of dx

We have then, a set of differential equations for the received Leq from a source
of any given path at any apeed with any gilven varietion in power output. For
anything other than the most simple configurations an analytical solution is not
posgible and numerical methods of varying degrees of complexity must be used to
derive solutiomns. Ome of the simplest cases is shown below:
¢ L > eV
A " [ B

A point source movea contimually backwarde and forwards between points A and B
with speed V. Obviously the Leq for this traverse from the centre point to the
end point will equal the long term Leq. Let the length of the traverse be 2L.
For comparison with the measured resulte I wieh to express the theoretical
relationship finally in terms of the distance ratic D where:

1 = traverse le
~ distance of closest approach

2L
d

and the equivalent percentage ocn time P where:

P = Received average Iintensity 100
T Intensity due to source at distance d x

L
I3

were 12 = g
now, in this caese, using equations 2, 3, 4 and 5

equation of 2ocus y = 4
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Ve o dx o= Wt Ceox = Tt
r = x2+y2 = 2 +d% = 2.4 g2
W
I =378
I 1 Wat
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This is & standard integral
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substituting foxr P, D, and Id

P o= 200 tan—l E)L;
- Db 2

This is plotted in figure 1.
Fa MEASUREMENTS

The investigation of moving noise sources involved measurements of the Leg due to
mobile construction site plant. Twenty one days were spent on site medsuring
noige from moving plant, with sach individual item being studied for approx-
imately four hours. Where poseible, two items of plant were investigated during
each vieit and on some of the larger sitee where there were a mumber of act-
ivities, a second visit was made, In all 22 sets of plant were measured.

On each site visited, the measurement microphone was placed in a position where
the major influencing noise source was the mobile plant under consideration. On
several of the sites, additional items of mobile and atatic plant influenced the
noise environment at the monitoring position and consequently had to be consid-
ered.
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Continucus recordings of the noise prevalent at the monitoring pesition were
obtained over a representative period using a precision tape recorder. The
neasurament microphone was positiocmed 1.2 m above ground level with its dia—
phragm horizontal, and was covered throughout the measurement period by a foam
windshield. Analysis of these recordings resulted in traces showing the vari-
ations in sound level with time. The equivalent continucus sound lovels Ieq
over the pericds of interest were alsc measured.

Measurements were also made using a calibrated precision sound level meter to
obtain the A-weighted sound power level for the moving plant, The maximm
A-weighted sound power level of the moving plant was derived from a knowledge of
the average maximum A-weighted scund level and the associated distance between
the plant and monitoring position. Measurements were made on both sides of the
track during several pass~bys of the plant, ' )

4 distance ratio, D, was introduced into the assessment of noise from slow moving
plant operating over a relatively short traverse, sg loaders. The distance ratic
has been defined above. & genmersl relationship was subsequently obtained between
the equivalent percentage on time and the distance ratioc from the data collected
on Bite and this is showm in figure 1,

For the majority of cases the relationship was found to be accurate bo within

% 2 dB{A) although very few measurements were available for distance ratios
greater than 6. Therefore for larger ratios the equivalent percentage on time is
based on limited information. ‘

Figure 1 compares the measured relationship with the theoretical predicted curve.
It can be seen that there is poor sgreement, In order to try to improve agree—
ment calculations weore performed to derive a relationship for a neise source
vhich stopped at the end of each traverse. In this case the relationship is no
lenger independent of d and v therefore representative values had to be included.
A curve with @ = 5 m, v = 10 kph and a stop tims of 3 minutes in total at each
end of the traverse is shown on figure 1. The curve shows geod agreement for
higher values of D tut the stop time is already rather long. To improve agree-
ment for smaller values of D unrealistically long atop times have to be uged, If
the source is made to accolerate and decelerate at the start and finish of its
traverse this has little effect on the theoretical predictions., Purther work on
an improved theoretical model to fit the measured data is Progressing.

4. CONCLUSIONS

Limited work has been dome on the measured Leq due to meving neise sources par-—
ticularly as applied to construction sites. The practical measurements outlined
here indicate that the mctual Leq's are quite different from those which simple
theory would suggeat particularly for short traverses; thersfore this would seem
to be an area vhere predicted Leq's need to be based on empirical data.

A.3.1.4
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Flgure 1
Comparison of results with theory
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