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Fig.2 Diagram of beam structure with moving loads
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Tab.l Beam structure parameters and vehicle parameters
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A4=051x10" m’ ke =k =0.9015x10° N-m™
1=0.9448x 107 m* ks=kg=1.082x10° N-m™
E=1048x10" N-m™ a=0371m,5=0348 m
TH1 T 1
&=6=0 cn=ca=cg=c3=0
T#H2 T2
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Fig.3 Comparison of displacement impact
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Fig.4 Curves of the beam with two axis vehicles, and Fig.5 Contrast diagram between calculated results
ratio between maximum span vibration displacement in the paper and Henchi results in the beam with
and static displacement (condition 1) two axis vehicles
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Tab.2 Contrast table of displacement impact coefficient of the beam with mobile concentration force and

different calculating ways

¢ @ exact™ @ 1in® ® ansys @ fullsize ( modal method (&-DO)yD/%

0.100 1.050 1.053 1.076 1.065 1.057 0.667
0.500 1.250 1.252 1.251 1.256 1.254 0.320
1.000 1.707 1.705 1.692 1.703 1.702 -0.293
1.234 1.743 1.730 1.729 1.737 1.734 -0.516
1.500 1.710 1.704 1.686 1.695 1.695 -0.877
2.000 1.550 1.550 1.543 1.549 1.551 0.064
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Fig.7 Contrast diagram of central point vibration
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Tab.3 Parameters of equivalent two axis vehicle model
RS R

m,=1460 kg , m=m,=800 kg , my=m,=710 kg , m;=m=0.1 kg, [,=1516kg-m’ , I, =449 kg-m’
ky=k,=k,=k,=03351x10°N-m™" ,k,=k,=10"N-m™
k,=k,=k

sl s: 3

k,=0399%x10°N-m™, k =k, =10"N-m™"
a=0931m,b»=1729m, c=1.730m , B=1.5m, cy=cp=cs=cuy=800N-(s-m™)

ca=c9=232210N(s-m)™", c,=c,=5180N-(s-m)", cs=c=cs5=cs=0.00I N-(s-m™) , cy=c;=44.340N-(s-m™")
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Tab.4 Node displacement maximum of simply-supported board with two axis vehicle

vm-s" (D Henchi/mm @ full-size/’mm () modal method/mm (®-O)yD/%

0 — —-4.489 -4.499

8 -4.822 -4.856 -4.869 -0.970
20 -5.400 -5.401 -5.421 -0.389
40 -7.524 -7.571 -7.576 -0.689
80 — -7.094 -7.098 —
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Comparative Research on the Calculating Methods for Coupling Highway
Vehicle-bridge System

Chen Shuisheng

(School of the Civil Enginneering and Architecture, East China Jiaotng University, Nanchang 330013, China)

Abstract: According to the displacement continuum condition of the vehicle-bridge contacting point, the calcu-
lating models for bridges structure vibration and the vehicle structure vibration are established, by using the fi-
nite element method. Both of the full size method and modal general method are provided for coupling vehicle
and bridge vibration. Based on the coupling the vehicle and the bridges surface, the vibration system in which
the calculating of the bridge structure vibration responses is transformed into the elevating of the generalized co-
ordinate is obtained. And the Newmark -3 direct integration strategy is adopted to solve the coupling system. In
order to check the accurateness and effectiveness, some numerical examples are performed and the results are
well satisfied with other method. The research results demonstrate that the modal general method is effective
and accurate.

Key words: highway bridges; coupling vehicle-bridge ; vibration response ; comparative research
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