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Fig.1 Three views of heavy duty vehicle
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Tab.1 The property of suspension
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AT B 2RI EE K,/ (Nemm ) 300
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PR ESNIE K/ (N'-mm ) 1000
R EZEMJE C,/(Nesemm ) 15
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(a) The property of cartesian
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Fig.2 The property of connector
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(b) The property of hinge
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Fig.3 The three-dimensional finite model of tire
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Tab.2 Mechanical parameters of rubber materials

Mooney-Rivlin # # Z: 4§

Fp 2k
o/(ttmm™?) Cy Co D,
i} 1.112X107° 05792  0.1448  0.04
Hatk 1.101X10°  0.6159  0.154 0.03
2 1.144x10°°  1.0848  0.2712 0.02
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Tab.3 Mechanical parameters of reinforcement ma-

terials
L 44 B o/(tsmm?) E/MPa p
R R 2R 7.804X 107" 110 530 0.4
JiG A A7 2k 1.251X10°° 2710 0.4

BRERA R / mm
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i / kN
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Fig.5 Tireload-radial eformation curve
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Tab.4 Pavement materials’ parameters
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(a) Carcass cord grid
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Fig.4 Tire meshing
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(b) Belt grid
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Fig.6 Meshing of the pavement
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Fig.7 Grade B pavement unevenness
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Tab.5 Truck parameters of three-axis Hongyan Kingkan

ZH B fE
SR/t 42.34
S0 i et A /¢ 10.62
S JS Al /¢ 31.72

1275X2450X1700
5125X2450X1 800

223 (K X B8 X i)/ mm
ZEJR (X B8 X )/ mm

Hh & 3
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Fig.8 Longitudinal shearstrain at bottom of asphalt layer
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Fig.9 Time history curve of tire angular velocity

K10 o %8 i 55 o 4 fik g i R 2 . fl 810
AR SR TR AR T 1) A g R ) = 1) g 4 fi
AR, W sh AT = ] % fik ) 2K T % g iE
Ao o Al B 1) 1 ik T KR o B A Bl
FE 28 YN 1) 35 fk 3 JU-F- 2 05 4 40 20 48 3 1) 4% fgh ) 1E
TSR, B Bl 1 43T 1] 2 Mk g JLF- JC A2 A 5 A6 17 42 fih
T L . P11 R B 2R i R 2k . nT L,
Fsh B E T 5 a2 T e TR TR
S, s BB 5 e ) B SE A Bl fH
LG

6.2 BT Bh 7S M K2
Wi T 45 2 9N 1) 5 Ja) KR m) N il 2k a0 A



TR A e 5 R R S A T D T B v 8 2 i i 635

e AR / kN

0.06
0.03
0
-0.03
-0.06

0098 —

— BahlEEk

0 0.25 0.50 0.75 1.00 1.25 1.50

t/s

() ¥N65 BT A Hefh )

(a) Longitudinal contact force between tire and pavement
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(c) Lateral contact force between tire and pavement
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Tab.6 Maximum longitudinal compressive stress ofas-

phaltpavementeach layer

& KY\ 1 JE B F1/MPa
T 25 4 )2 — : /%
G ASIRIEE =7 5 3 3
AR 0.356 0.423 18.8
i J2 0.263 0.294 11.8
T2 0.163 0.175 7.4
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(a) Elastic time history curve of rear axle suspension
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(b) Damping force time history curve of rear axle
suspension
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Fig.11 Suspension force time history curve of vehicle
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Fig.12 Longitudinal stress of asphalt pavement each layer
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Tab.7 Maximum vertical compressive stress of asphalt

pavement each layer
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e 2 0.380 0.453 19.2
= 0.275 0.331 20.4
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Tab.8 Maximum transverse compressive stress of asphalt

pavement each layer

e R\ 1] JR 3 3 /MPa

% THT 45 4 )2 Pr— e wRE/%
A= 0.303 0.334 10.20
)2 0.256 0.268 4.69
T2 0.194 0.198 2.10

F P 14 R AD s AR AR 2 2 R I A% A A R
B 1) 137 7 KT Bl A 485 iR 7 A b B
L R AR R ) N R TR AR R L e R 1 )
JUF- AR R 5 B4 T e, 3 i 2% 254 J2 7 A — 8 o0
[ I8 7, AR KRBT /N T o T o

1) 38 f 5506 X5 b, 10 7 I 1A 45 A8 J2 9 1) 5 )i
A EAE SRR 2E R 5.74% , UL = i 4 4 -4
i I T 559 R A A A LA — e mT

2) # G5 AL T I m Y\ B ) = )
fleREE EW S BAER T = h KRB EhER, Ei
B = m )& FE SR s E [ E Y E Wi
TER T 22877 B TR TR ahfE

3) EEMAmARMEM T, Lo N E R
] e 07 7 A% 2 6 48043 1 K 18.8 6, 11.8 %6 A 7.4 %4
SN LN DS NS DA AN A 2SI R %0 8 N
18.9%,19.8% #120.4% 5 b . T 112 77 A g K
] e o7 ) LS Bl HE 243 51 K 10.296,4.69 %0 2.1 % .

z % x #

(1] A, 0GR T KL 4 B A E AR T A 90 0% 0 1 2 8 5
ATFELT]. ksl 5 vk, 2018,37(6) :77-81.
LI Qian, LIU Junqing. Asphalt pavement evenness de-
terioration analysis based on the vehicle-pavement inter-
action [J]. Journal of Vibration and Shock, 2018,
37(6): 77-81. (in Chinese)

(2] VFiEss  ATIRA TR . 22 AR A 250 U 7 TR G e %
T A2 T8k i3 b [T 4 % 2S8R, 2017,
34(12): 16-22.



55 4 3] FEREA A TR SRR G R S VR T W 7 I 1 0 2 o i 687
XU Hailiang, HE Zhaocai, HE Lian. Analysis on as- (in Chinese)
phalt concrete pavement deformation characteristics [10] E£4 . ZA5EN HEM T W #4145 5 [D].
time-domain considering vehicle-pavement coupling ef- deat: Jbatagim Ry, 2017,
fect [J]. Journal of Highway and Transportation Re- [11] W4 . REFTLERIRDESFEEARAR[D].
search and Development, 2017, 34(12):16-22. (in Chi- demt: Witk R, 2015.
nese) [12] JE4FE R ARG M. dbaT: JE 0 B TR % i

[3] XK, MURE, Wit, % . EWMZR3HBEN TR #, 1995: 127.

% T 2y 1y g o oz L)L R A A A, 2017, 30(11) [13] “BIAL, £4 8 . ABAQUS A FRITTE % 1 45 14 73 4 i
36-44. (0 LML UM VTR 2 ik, 20162 181-187.
LIU Dawei, DAI Zonghong, CHEN Yang, et al. Dy- [14] B3, HF, PR, % T ARATHRES TR
namic stress response of flexible pavement under multi- % TR 42 Ny g e 1 AIF ST LT]. 4 % R, 2018, 43(6) -
ple wheel dynamic loads of vehicle[J]. China Journal of 147-150.

Highway and Transport, 2017, 30(11): 36-44. (in Chi- DONG Cheng, ZHOU Lun, CHEN Liping, et al.
nese) Study on the stress response of tire-pavement based on

(4] P, W/ANE, SRR, & Ry MAES A aE different driving conditions [J]. Highway Engineering,
BRAE R U T T ) 22 0 AR [T, IR v 2k 2018, 43(6): 147-150. (in Chinese)

(HERFHERR) L 2016, 44(5) :740-746. (15] PEFes, BORET, 8, 4% AV 0F T B4
DONG Zejiao, PAN Xiaokang, SHAO Xianzhi, et al. BAT PRI #R3h K 512 Wi, 2018, 38(4) :
Dynamic response analysis of asphalt pavement due to 793-876.

combined non-uniform moving load and temperature dis- SHEN Yupeng, WEI Qingchao, HAN Hao, et al. Ve-
tribution[J]. Journal of Tongji University (Natural Sci- hicle smoothness through highway bridge approach un-
ence), 2016, 44(5):740-746. (in Chinese) der condition of pavement roughness[J]. Journal of Vi-

[5] MCGOVERN M E. BUTTLAR W, REIS H. bration, Measurement & Diagnosis, 2018, 38(4): 793-
Evaluation and life extension of asphalt pavements using 876. (in Chinese)
rejuvenators and noncollinear ultrasonic wave mixing: a (16] BEOK A, A0, RS R 1L TR BT 4 1 48 4 ik
review [J]. Journal of Nondestructive Evaluation, ELLIVRSUE S S U RN S N PN o
2018, 1(1): 011002. 2018, 35(5): 27-34.

(6] ZIARIH, ALIHA M R M, MONIRI A, et al. Crack CHEN Shuisheng, FU Le, GUI Shuirong. Study on
resistance of hot mix asphalt containing different vehicle-bridge coupled vibration response and impact co-
percentages of reclaimed asphalt pavement and glass efficient for the Ganjiang bridge in Fushan[J]. Journal
fiber [J]. Construction and Building Materials, 2020, of East China Jiaotong University, 2018, 35(5) :27-34.
930 1-10. (in Chinese)

[7] WU S H, MUHUNTHAN B. A mechanistic-empirical (X7) R, U2 i, 55 O A A A R 5 B SRAE AL
model for predicting top-down fatigue cracking in an FHBRSEILREL)]. o B A B4, 2018, 31(7):38°55.

. DENG Lu, HE Wei, YU Yang, et al. Research prog-
asphalt pavement overlay [J]. Road Materials and ) o i ) ;
. ress in theory and application of highway vehicle-bridge
Pavement Design, 2019, 20:1322-1353. . . . . .

(8] N W . S P R R coupling vibration [J]. Chm'a Jﬂou‘mal Highway Trans-
ey IR e ports 2018, 317+ 5555, (in Chinese)

M), 2017, 47(5): 1020-1025. E—{EEMA AL 19724F 2 1

LIU Xiuyu, CAO Qingqing, ZHU Shengze, et al. Nu- A B W S0 L

merical simulation of tire critical hydroplaning speed on AN EN DL w2

asphalt pavement [J]. Journal of Southeast University (Research on mesoscopic response of as-

(Natural Science Edition) , 2017, 47(5) : 1020-1025. phalt pavement structure under vibration

(in Chinese) load) ( {Shock and Vibration) 2019, Vol.
(91 ZRpsie, wEIGe I . A 1) 2 Al TR R - S TR 0 A i K R 2019,No. 1) &F8 3,

BE AR T]. R R i (AR B RO,
2016,46(6) : 1296-1300.

ZHU Shengze, HUANG Xiaoming. Numerical simula-
tion of tire hydroplaning speed on transverse grooved
concrete pavements[J]. Journal of Southeast University
(Natural Science Edition) , 2016, 46 (6) : 1296-1300.

E-mail: yanzhanyou@163.com

BEEFEN RKED, L, 197446 H
AL RO . F BRSO 1) D TR A%
B2 3 I DA s
E-mail:921895690@qq.com



