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Study and application of unstable traffic flow loads on rough pavement
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(1. High Performance Computing Center, Shanghai Jiaotong University, Shanghai 200030, China;
2. Institute of Geotechnical Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: The accidented pavements could bring displacement disturbance to the vehicles moving on them; and the irregular
disturbance caused the vibration of the vehicle, which made the vehicles produce additional dynamic loads on pavement during
vehicles running. The vehicle dynamic loads are the main reason that caused the pavement failure. The correlative studies
concentrated on the dynamic load of single vehicle on pavement, while the unstable traffic flow loads worked on pavement actually.
Aimed at the engineering problem, the car-following model was used to simulate the velocities and relative distances of every vehicle
on pavement. PSD (Power Spectral Density) was used to describe the stochastic characteristic of pavement roughness. Then, the
simulation model of the quarter vehicle vibration system was built using Simulink. The dynamic response analysis of cement concrete
pavement under traffic flow loads was processed; and some conclusions were drawn, that could provide references for the structural
design of pavement and vehicle, and the analysis of dynamic interaction between vehicles and pavements.
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Fig.1 The simulation model of microscopic traffic flow model
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Fig.2 The stability of traffic flow model
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Fig.3 The quarter vehicle vibration system
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Fig.4 The simulation model of vehicle vibration system
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Fig.5 Traffic flow loads on pavement
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Table1 The material parameters of pavement

G2 JEJ% /mm LA/ MPa TARALE
TRk TR 240 30000 0.15
HZ 150 500 0.20
HZ 200 200 0.30
L8 30 0.30
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Fig.6 Deflection values of pavement under traffic flow loads

5 4 @

ASCEET 14 TEifesh iRy, SR BRI
IR AT TR T, R R R
BRIMEEAT TS, #9207 UR 458

(1) XF B _E PR = e 2 AT LTI, 7
i RB SR SRS d P e vt 3 0 1 T B
T T R R T o I SR AR B AT 2 B B3 0 I (1]
T IRBME, A <0.5n i, FRBAERE

(2) JRLXS 5 FASFEZEEAE ] B R L B T
Wiy AT VST S, 25 PO AR A28 A F

BB, WIFUERW, ARSIk i s v 1
AR PP TR, RZ I IR O 2
R e T R L (R AN 0%

2 % 3 MR

[11 GB7031—86, Al N\ i 1R R T74[S].

[2] M H Huang, D P Thambiratnam. Deflection response of
plate on Winkler foundation to moving accelerated
loads[J]. Engineering Structures, 2001, 23: 1 134—1 141.

[3] Theodorakopoulos D D. Dynamic analysis of a poro-
elastic half-plane soil medium under moving loads[J].
Soil Dynamics and Earthquake Engineering, 2003, 23:
521—533.

[4] Shadnam M R, Rofooei F R, Bahman Mehri. Dynamics
of nonlinear plates under moving loads[J]. Mechanics
Research Communications, 2001, 28(4): 453—461.

[5] Lefeuve Mesgouez G, Le Houédec D, Peplow A T.
Ground vibration in the vicinity of a high-speed moving
harmonic strip load[J]. Journal of Sound and Vibration,
2000, 231(5): 1 289—1 309.

[6] Takabatake H. Dynamic analysis of rectangular plates
with stepped thickness subjected to moving loads
including additional mass[J]. Journal of Sound and
Vibration, 1998, 213(5): 829—842.

[77 Lu Sun. Optimum design of “road-friendly” vehicle
suspension systems subjected to rough pavement
surfaces[J]. Applied Mathematical Modeling, 2002, 26:
635—652.

[8] A& VRAEHRM] JE5t HUBC T AL, 2001,

[9] M4kl RERIRHM]. dbat: JbtE TR HARAL,
1996.

iR RS IR T

AFREER Ao
16 JT 470 T 288 T A5k fliffr: 56.00 7

2006 4 11 A HER

ISBN7-5629-2465-1

AP ARG G IR T RS GE B . TA . BORRUT RN HIK) T 220 SR A A I Rl LS e 45 4 1

R IR R AR AL SR R R B A5 I A AP RE
Wrosides BV TREMIIHT AT LU AR BELIE 2R 1K) TREN A5

RS ST I BRL . RhA e R AT R o)

BN G EARTRE B ROk TR LB TR TR MRS TR MUBCERE . BUE iR TR 5155

Corte-FH AR« BT ED



