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Fig.1 Tire-rolling-down method test device
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Fig. 2 Sound pressure sensor
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Fig. 3 Dynamic signal analyzer
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Fig. 4 Gradation curve used in the test
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Tab.1 Variable control design scheme
SR ‘ TPS Btk VIS SN
EERE/ % BEIRE/ cm N B2 /mm

16 5 10 13
19 5 10 13
22 5 10 13
19 4 10 13
19 5 10 13
19 6 10 13
19 8 10 13
19 10 10 13
19 5 0 13
19 5 6 13
19 5 10 13
19 5 14 13
19 5 18 13
19 5 10 10
19 5 10 13
19 5 10 16

3 ALEREVH S Y

Xof SR £ 3 110 W 75 KRR AT A BT AL B L DLA
KR 2% (ABCA)) FIT 1/3 4% 45 A 45 3% (8] 1 A Mg
PERETEAN F8 b5, M2 A AU JE g 45 ik £ 7
0.5 dBCA) LA Yl 56 0 A3 8030 56, g B il 4k Al
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Tab. 2 A-weighted sound pressure level of porous asphalt

pavement with different parameters

s A HORE WK EE R /dBA) A AL R
1 2 3 %/dB(A)
16 95.1  95.2  95.1 95. 1
SR/ % 19 92. 2 92. 2 92. 2 92. 2
22 91.0  90.6  90.8 90. 8
4 94.3  94.4  94.2 94.3
e i 5 94.1  94.2  94.4 94. 2
SR/ 6 94.0  94.2  93.9 94. 0
cm 8 91.1  91.0  90.9 91.0
10 88.5  88.5  88.5 88.5
0 96.5  96.8  96.6 96. 6
TPS 6 95.4  95.1 95. 2 95.2
e 10 93.4  93.4  93.4 93.4
/% 14 92.6 92. 4 92.3 92. 4
18 90.8  90.8  90.8 90. 8
INFR B 10 92.1  92.3  92.2 92.2
Kkite/ 13 93.6  93.8  93.5 93.6
mm 16 91.6  91.5  91.6 91.6

L/dB(A)
3
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Fig. 5 1/3 Octave frequency spectrum of noise under

different void ratios
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Fig. 6 1/3 Octave frequency spectrum of noise under

different road thicknesses
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Fig. 7 1/3 Octave frequency spectrum of noise under
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different nominal maximum sizes
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Fig.9 Test data curve before dimensionless treatment
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Fig. 10 Test data curve after dimensionless treatment
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Tab. 3 Result of correlation coefficient

WY gk BRIEERE ABREOORAE  TPS sk

1 1 1 1 1

2 0.473 0.967 0.803 0.941
3 0.333 0.901 0.733 0.915
4 0.503 0.747 0.937 0.983
5 0.519 0.972 0.929 0.981
6 0.510 0.717 0.915 0.977
7 0.461 0.451 0.743 0.918
8 0.456 0.333 0.642 0. 875
9 0.501 0.968 0.335 0. 969
10 0.473 0.987 0.992 0.998
11 0. 465 0.944 0.333 0. 965
12 0.468 0.967 0. 814 0.333
13 0.432 0.922 0.733 0.578
14 0.439 0. 946 0.803 0.941
15 0.476 0.951 0. 887 0.539
16 0.469 0.914 0.772 0. 367
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Study of influence factors of noise performance
of porous asphalt pavement based on tire-rolling-down method

ZHANG Yiwen, HAN Sen”, LIU Yamin

( Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang'an University, Xi'an 710064, China )

Abstract: In order to simulate the mechanism of tire-road traffic noise efficiently, a laboratory test
method of tire-rolling-down is proposed. Based on this method, the effects of different factors (void
ratio, road thickness, nominal maximum size and TPS modifier dosage) on the noise performance of
porous asphalt pavement are studied. The results show that based on this laboratory test method the
noise main body is distributed in 400-5 000 Hz and the noise peaks are concentrated at 630-800 Hz for
porous asphalt pavement, which is consistent with the spectrum distribution of field traffic noise.
With the increase of void ratio, TPS modifier dosage and road thickness, A-weighted sound pressure
level decreases, the noise performance of porous asphalt pavement is improved significantly; but the
variation of sound pressure level caused by the change of nominal maximum size is not obvious. In
addition, the calculation result of grey relational grade shows that the influence degree of each factor
on noise performance is road thickness > TPS modifier dosage > nominal maximum size > void

ratio.

Key words: tire-rolling-down method; porous asphalt pavement; noise performance; grey relational grade



