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Review of principles and research on noise reduction technology for
dense-graded rubber asphalt pavements
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Abstract: Dense-graded rubber asphalt pavements are the new forms developed from low-noise
pavements. In order to promote the development of low-noise pavements, the generation and the
enhancement mechanisms of tyre/pavement noise were described, as well as the noise reduction
mechanism and the effect of dense-graded rubber asphalt pavements. Firstly, two types of noise
reduction asphalt pavements with large porosity and dense gradation and their noise reduction

mechanisms were introduced. The generation and the enhancement mechanisms of tyre/pavement
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noise were discussed. Secondly, the noise reduction mode, influencing factors of tyre/pavement
noise, and detection methods of dense-graded asphalt pavements were emphatically reviewed.
Finally, the development and the optimization directions of dense-graded low-noise asphalt
pavements were prospected. Most of the low-noise asphalt pavements are open-graded ones with
large porosity, while there are less researches on noise reduction mechanism and the realization
path of dense-graded asphalt pavements. When the pores are blocked, the noise reduction effect
decreases sharply and the blocked pores are difficult to recover, which restrict the wide application
of open-graded asphalt pavements with large porosity. In contrast, the dense-graded rubber asphalt
pavements usually rely on their own rich surface textures and the elasticity of rubber particles, so
as to achieve sound absorption damping and noise reduction, avoiding the above shortcomings.
Although the noise reduction effect of dense-graded rubber asphalt pavements is not as good as that
of open-graded pavements with large porosity, dense-graded rubber asphalt pavements have
excellent road performances and long-lasting noise reduction effects, thus becoming an important
choice for low-noise pavements in practical engineering applications. In order to better use dense-
graded rubber asphalt pavements with noise reduction effects, future researches should focus on
various important factors affecting the noise reduction factors of the pavements, such as the
incorporation of rubber particles, particle size, content and so on.

Key words: road engineering; noise reduction pavement; stone mastic asphalt (SMA) ; dense-

graded rubber asphalt pavement; noise reduction mechanism; noise detection
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Fig. 10 Factors affecting noise of dense-graded asphalt

pavements
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and AC asphalt mixtures with different rubber contents
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Fig. 12 Effect of different asphalt content on noise reduction

61
performance' ‘

3.2 EREZSHXTREE AR R R
321 AERE

2% B0 77 6 T T AR B ) (JTG F40—
2004) HLE , Wi T A BHR 4 R 42 25 BR AR A /o3
NI TF R P2 T BC Y, % AR
W IC 28 Y Gy Oy 4 S 4 I RN ) IR 4 e . G
L B IR ARG 25 BRI/ T 6% 3 TR L IR
BRI a8 BRI R KT 18% , 4 45 HE K 205 #E 2
FHEAK S 5 75 15 41 5 )2 (asphalt-treated permeable
base, ATPM) ; *f- FF L IR A B 19 25 B %8 6%~
129% , EEA WHF ARG

WF5E R W, 2 B A8 A 1 RO 8 Jifn /i ThT e Mg
TR AE T, AL [) B 3 i % T 7 300 AR A3 491 1) 1 i
ANES PR RE 2L T B . KNABBEN 450 fii
FHBRPTAE 220 0 I 5 IR 5 R R R P BE ), A BLIR
B RHAH B % 2 1 LB W P MR RE R R . 1R
S5O DA I MR 11 A R S L TAAY I T s R A A
U, B E R AR T 20% , B AE (E S 25%~30% -
H BT AR5 3R WY, BRI 25 I 3 A 52 1T LA B AR %
/5% THT 1) M P 7K AHL TR 28 B AR S AR
T P TR AP, 5007 255 5 D B T ) 0 A 44 15 e Mg
FiPE . SERNAS 81 1 4 FoAS /] 9 e 28 7 11
WA IRA R, K BRI 25 B 300 I 75 1R 6 R
WA ] S B RCR s 13 R . W13 FE
R AR B R, 1R AR R R A FRoRLAR
AR, LI P 28 SO (L — e o B R s BRI 7 TR S
¥l (betonbitumineuxtres mince, BBTM ) [1t) ¢ 75 £ 24
BOMA R e KA FRRLAR ) SMA BB R, ik 5
BBTM HA B 25 B R B G . R g =5 B

] A A I B SR IR RO ALk [ R Sl
P W ) AR R TR A S s B e Y B
REK, B RER AR L | BUs BR R, ™
HE AR IR P RN

0.60 -

—=—SMA 5 TM 0.53 034
osoL  —*SMABTM |
- —+—BBTM 5
—v—BBTM 8
0.40
ey
NS
7030
=
0.20
0.10
I
1 1 |
oo b v 1 L
1600
0 125 160 200 250 315 400 500 630 800 10001250 2000

ok /Hz
B13 FRZERREHEE R
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