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Table 1 Tire parameter table

Model 10.00R20
pressure/kPa 830
Outer circumference/mm 3303
External diameter/mm 1052
Section width/mm 273
Tire cross section height/mm 272
Grounding length/mm 256
Grounding width/mm 202
Ground area/mm? 39075
Average ground pressure/kPa 752.4
Hardness coefficient 0.91
Grounding coefficient 1.27
(3) B
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Fig.1 Heavy vehicle model
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Fig.2 Adams vehicle bridge model

12 H&WARTER

SR ABAQUS % 37 Hh 28 JE A A Y, A5 G2
s B EWE 3 R R EK R 125.6m, 71
P51 25. Im (5 ) , 32428 160m, S JAEAL 24 3R
FARAE [ 7 B8 R ] 37 R

AT S8 S5 R 8.35m, SEHJEJE 0.2m; JIK
WPESE 5.55m, JB R 0.25m ; B EAAEHK 1.4m.



2 B N

CEN

2020 555 18 %

35

505 :{ 330
= 1 e
— ]
= 160 ==3
!
25 i
¥
140 50 455 S0 140
555

K3 FEAEAT RO 4] (AL om)

Fig.3 Cross section of box girder bridge (unit; cm)
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Fig.4 Model structure of curved bridge before deformation

deformation
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Fig.5 Force and deformation diagram of curved bridge
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Fig.6 First ten order frequency diagram of curved bridge
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Fig.9 Influence of vehicle speed on dynamic response

of curved box girder bridge
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Influence of vehicle load on dynamic response

of curved box girder bridge
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Fig.12  Influence of different curvature radius on dynamic response
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Table 2 Contrast before and after applying lateral load

Response Vertical ~ Vertical direction+ Growth
maximum direction Transverse rate
Vertical displacement/mm  —0.4466 -0.4686 4.92%
Lateral displacement/mm  0.0106 0.0122 15.09%
Bending moment/N - m 555973 565000 1.62%
Support reaction/N 23094 23849.1 3.27%
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DYNAMIC RESPONSE OF CURVED GIRDER BRIDGE
UNDER RANDOM VEHICLE LOADS
Liu Xing' Li Shaohua"*" Si Chundi"? Ren Jianying'
(1.Shijiazhuang Tiedao University, School of Mechanical Engineering, Shijiazhuang 050043, China)
(2. Traffic Safety and Conirol Key Laboratory of Hebei Province, Shijiazhuang 050043, China)
Abstract When a vehicle crosses the curved bridge, the vibration of the curved bridge is mainly caused by

three-direction traffic loads and bending-torsion couplingeffects. In this paper, the finite element model of a five-

span continuous curved box girder bridgewas establishedby employing ABAQUS, and a full vehicle model of the

three-axle heavy-duty truck was established by using Adams. Six tire forces under different working conditions

were calculated, applied onto the curved bridge by developing two subroutines DLOAD and UTRACLOAD . The

vibration responses of the curved girder bridge with different curvature radius were calculated under different vehi-

cle speeds, traffic loads and road irregularities. The results showed that with the increase in the curvature radius,

the transverse displacement of the bridge at midspan decreases slightly, while the vehicle speed has a significant

impact on the transverse displacement and support reaction. Moreover, the higher the grade of road roughness is,

the greater the vertical deflection and bending moment of the bridge are.
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