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1. INTRODUCTION

The 'Calculatlon of Fioad Traffic Noise"(CFlTN) method u], using a road
segment angle approach. has been developed in U. . where noise
sensitive receivers are basicallyalow rise. The road segment angle in the
method is defined in a horizon | plane level With the road regardless of
hei ht of the reception point. .

owever, high-rise reSIdential burldings (up to about 40 storeys) are
common in Hong Kong. In some extreme cases, the actual road segment
an les are much sma er than those defined in the horizontal planes. Use
of t e CRTN method might lead to an over-estimation of noise levels at
the reception points. in such cases. I I

This paper will give a brief discussion of the problem. In addition a
prelimina field study in Hon Kori will be presented. Results of the
study will 6 compared with t e CR N prediction to determrne whether
further studies are recommended to conclude if a correction factor in the
CRTN method, to allow for the‘ actual road segment angle, is required for
prediction of traffic noise level in the above extreme cases.

2. THE PROBLEM

Fig. 1. shows a reception point Fl and a road on the same level. Fl is at
a distance d from the road and has a road segment angle 8 limited by
lntenrening obstacles. The road segment anglelis reduced to B’ as the
reception oint moves horizontally to a greater distance d‘ from the road.
The OR N method allows for both the smaller 9’ correction =
10logI (676)) and the larger distance d' (correction = 10 og,°(d/d‘)) in
pmdchIng the difference in noise levels at R and Fl'. For an elevated
rece tion ornt Fin right above Ft, the road segment angle is reduced to 6,.
butt eC TN method only allows for the larger distance d" in predicting
the noise level difference in this case.

In U.K. where noise sensitive receivers are basically low rise,
difference between the road segment angle defined in the horizontal plane
and the actual road segment angle is ne Iigible even for a reception point
at an upper floor. In Hon ong, hig rise resrdential buidings are
common. The difference be een the road segment angle 8 defined in
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the horizontal plane and the actual road segment angle 8n is significant
in the extreme case that the reception point is located at an u per floor
of a skysora er which is close tot e road, and has a small roe segment
angle. As t e correction lactor 1010 .4940: for the much smaller 9" is
omitted in the CRTN method. use of he me hod tor predicting the neise
level at such a reception point might result in an over-estimation.
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Fig. 1

3. THE FIELD SURVEY

The Site
Fig, 2. is a plan showing the confi uration of the site. There was a two-
lanes-two-ways road lrontin a 7-store¥s re5idential building. The
highest floor was at about 00m above he road sudace. Reception
paints were selected at same locations on different floors. Each reception
point had a road so ment angle (defined in the CRTN method) of only
40“. The horizontal istance between the reception points and the centre
line of the road was 58m. Actual road segment angle changed from 39.1”
fgéhFefowest reception point (3/F.) to 20.4° at the ighest reception point
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Noise Measurement
The noise measurement was carried out with B&K 2231 sound level
meters. Field calibration using B&K 4230 calibrator was carried out
before and after the measurement.

Traffic Count
In addition to noise levels. the following data were also obtained in the
site survey for determinin the mean traffic speed traffic volume. and
percentage of heavy vehlc as which were reqUIred for notse calculation:
(a) gme taken for various types of vehicles travelling for a known

istance;
(b) number of light vehicles and number of hea vehicles in each

direction during each noise measurement perio .

Normallse’tlon ot' Measured Noise Levels
For ease of comparison, the measured noise levels were corrected to
allow for differences in traffic conditions in different measurement periods.
Bg doing so, the corrected noise. levels could be treated as results
0 tai e in one measurement period and corresponding to one set of
reference traffic conditions.

4. THE NOISE CALCULATION

Based on the reference traffic conditions noise levels in L (1-hour)
dB(A) were calculated at positions exactly the same as those o‘tothe noise
measurement points.

5. THE COMPARISON

As can be seen from Table 1., difference in the measured noise levels at
3/F. & 36/F. was 5.9 dB(A). The calcnlated counterpart was only 2.8
dB(A). The larger. measured difference might be due to an elevation
dependent factor. 1.9. the actual road segment angle, which was not
allowed for in the calculation.

Table 1

Noise levels (Lu7 dB(A))

Measured Calculated
(normalised)

  

An attempt was made to explain the above in introducing corrections to
allow for the actual road segment angles to t e calculated noise levels.
The corrections and a further comparison are shown in Table 2.
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6. DISCUSSION & RECOMMENDATION

It can be seen from Table 2. that with the corrections for the actual road
segment angles. differences between the calculated ncise levels and the
measured noise levels normalised) fall within a narrow range of 2.3 to 2.9
dB A) and are compara is to the rms error (difference between measured
an predicted noise levels) of 1.9 .dB(A) reportedlby Abbott and Nelson
[2] in UK. The narrow range of differences is believed a result of some
elevation independent factors such as traffic mix. road surface, and
reflection effect _of the building facades on the. two sides of the
measurement paints. The more Important observation is, however. that
the difference In the calculated noise levels (corrected) at S/F. & 36/F. is
5.6 dB(A) which agrees well with the measured difference of 5.9 dB(A).
These results. though not conclusive in view of the small sample, give an
initial indication that usmg the actual road segment angle in the calculation
may give a better prediction for the extreme case of an elevated reception
point which has a small angle of view on a road close to it.
d It is recommended to obtain more data to enable a conclusion to be
rawn.
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