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A Theoretical-statistical M odel for Urban Road Traffic Noise Predic-
tion

LiBengang, Tao Shu, Cao Jun, Xu Fuliu(Department of U rban and Environmental Sciences, Peking Unt
versity, Beijing 100871, China)

Abstract: A theoretical-statistical m odel for road traffic noise prediction was developed based on basic mathem at-
ic forms and data measured in field. Because this m odel is based on chinese vehicles and field w ork is performed
follow ing chinese GB standards, it is m ore suitable for noise prediction in China. Equivalent traffic flow and e-
quivalent traffic speed are used to deal with m ixed vehicles flow. M ore accurate modeling of influences and
ground absorbtion on noise propagation is performed by detailing ground absobtion rate and using vegetation
covering rate. This m odel has m ore reasonable result in road traffic noise prediction in com parison w ith sim ilar
m odels used abroad.
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Fig. 1 Process for road traffic noise prediction 10m . 1.2m >
using mathem atic m odel 75km /h. «
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Table 1 Basic forms for road traffic noise prediction
L eq(1-hour) L 1o(1-hour)
Lo= A1+ AxX Igov Lo= Ay A
Ag= Asx 1gQ Ag= A2x 1gQ Lo
A= Asx lgo Ap= Asx lg(v+ 40+ 500/v) Q o
+ A lg(1+ 5% P/v) P
Ap= Asx lg(Do/D) Ap= Asx IgD Do
Ac= A¢X G A= A¢X G
Aoe= Asx lg(Do/D)* Ae= Asx lg(Do/D)* , @
Ao= F(®, ) A= 10x 1g(D/180) )
A= F(5, W) A= F(5)
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2 Lg= A+ Ayx (v- 50)+ Asx IgQ +
Table'2 Reference noise levels of three vehicle types Ayx lgo+ Asx lg(Do/D) (4)
(Lo) @ Lio= A+ Arx 1gQ+ Ayx
32§§§i iiiﬁi lg(v+ 40+ 500/v) + Asx gD (5)
71.6dBA 1.9dBA (R? ,S. E.
):

2.3 L= 55.7+ 0.12x (v- 50)+ 9.97x
FHW A - IgQ - 8.06x Igv+ 14.38x Ig(Do/D)
3 R*= 0.997 S.E. = 0.98 dBA  (6)

’ 3 Lio= 32.45+ 9.39x IgQ + 13.88x
CRTN lg(v+ 40+ 500/0) - 15.40% 1IgD
2 R*= 0.878 S.E. = 1.02dBA (7)
2.4
2 3 ,
Q= bix Qut box Qu+ Qi (1) - 0. 08
- Q > Qs Qv Qr , . FHWA
’ b , , 0.02
! b , 0.03 0.04 2dBA,
(b= 10" =10 =9.12), b: 0.05  0.06  3dBA, 0.07
! b S4B, . CRTNSS
(b= 10771700 0 = (30% G)dBA.
3.16). (9] ’ .
v=(9.12x QuXx wy+ 3.16x Qu X 0.08 . (98x G)dBA.,
out Qux 21)/Q (2) (56% G)dBA,
¢ R v (28x G)dBA, :
, . 3
b O o= (98% Qu+ 56% Qu+ 28x Qu) x

D= Dxx D¢ (3) G/(Qu+ Qu+ Qu) (3)
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Table 3 Comparison between predictions and measurements in 25 field points

v Lep Leq Leq Lo Lo Lo
Q/ * h'! D/m
/km* h™! /dBA /dBA /dBA /dBA /dBA /dBA
1 483 44.8 8.7 71.5 72.5 1.0 73.8 75.3 1.5
5315 39.9 11.5 75.6 76.1 0.5 77.5 78.4 0.9
2174 36.8 10.4 73.7 72.7 - 1.0 77.5 76.3 - 1.2
12319 36.0 12.7 78. 4 79.0 0.6 80.0 81.0 1.0
6712 37.1 10.8 78.1 77.4 80.0 79.6 - 0.4
5058 46.3 117 76.7 76.0 . 79.0 78.4 - 0.6
1 068 28.8 7.8 70.8 71.3 0.5 73.0 74.0 1.0
5690 40.8 9.5 77.0 77.6 . 79.8 80.0 0.2
3367 32.3 9.5 75. 4 75.1 - 0.3 78.0 77.5 - 0.5
10 614 66.1 23.8 74.8 75.9 76.3 77.6 1.3
10 461 56.2 18.0 77.0 77.0 79.0 78.9 - 0.1
13 958 38.2 29.4 74.6 74.3 76.0 76.0 0.0
11 652 58.1 26.8 75. 4 75.1 - 0. 76.8 76.8 0.0
9618 60.8 29.0 73.2 73.9 0.7 74.8 75.6 0.8
13 887 39.3 26.8 75.2 74.9 - 0.3 77.3 76.6 - 0.7
15 791 44.5 28.1 75.2 75. 4 0.2 77.0 77.1 0.1
6 072 47.1 21.4 74.1 73.1 1.0 75.5 75.1 - 0.4
6 344 46.8 27.7 72.1 71.6 - 0.5 73.5 73.6 0.1
5989 68.0 27.9 71.8 72.6 74.0 74.3 0.3
5 431 50.1 28.0 70.1 71.0 . 73.0 73.0 0
5177 42.9 29.6 70.9 70.2 - 0.7 72.5 72.1 -0
6 221 42.9 18.3 74.5 73.9 . 77.0 76.1 -0
5226 47.6 15.5 75.1 74.4 - 0.7 77.0 76.7 -0
2362 51.0 15.9 70.7 71.0 73.2 73. 4 0.
2163 39.6 15.9 69.3 70.1 72.5 72.5 0.
Z =0.8 Z =1.7
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