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Vehicle-Bridge Coupling Vibration Response Analysis of
Long-Span Continuous Girder Bridge with Elastic Support

Bai Qi', Deng Nianchun'*’

(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China;
2. Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education,
Guangxi University, Nanning 530004, China)

Abstract: In order to investigate the vehicle-bridge coupling vibration response of the beam bridge with
elastic support, a spring-damping element was used to simulate the bearing, a nine-degree-of-freedom three-axis
space vehicle model was adopted, and a three-span continuous box girder bridge was taken as the research
object. The vehicle-bridge coupling equation was established, and the secondary development language of
ANSYS software APDL was used for simulation analysis. The influences of support stiffness, road roughness,
speed and distance on vehicle-bridge coupling dynamic response of long-span continuous girder bridges under
elastic support were studied and analyzed. The results show that when the bearing stiffness is small, the
dynamic response of the bridge is greater, but when the bearing stiffness is large, the dynamic response of the
bridge is smaller. The lower the pavement level is, the more the vibration frequency of the bridge tends to be
low frequency. When it is close to the natural frequency of the bridge, the dynamic response is particularly
intense. Vehicle speed and distance have little influence on mid-span deflection, but have great influence on
impactcoefficient and acceleration amplitude. Controlling running speed and maintaining good distance can
effectively reduce vehicle-bridge coupling vibration response.

Key words: elastic support; finite element method; vehicle-bridge coupling vibration; dynamic response
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Nondestructive Control Standard and Application of Deck

Pavement for Suspender Replacement of Tied Arch Bridge
Zhang Zhiguo, Wang Jingpeng

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The non-destructive control standard of bridge deck in the process of suspender replace-
ment of tied arch bridge was studied. Based on the bridge design load standard, a simplified calculation
formula of the maximum rotation angle of bridge deck pavement was established by using the displace-
ment influence matrix and the rotation angle influence matrix. An optimization algorithm was proposed
to control the maximum displacement control standard under the condition that the bridge deck pave-
ment was not damaged. Combined with the actual arch bridge suspender replacement project, using the
method of this paper, it was concluded that the elevation control standard to ensure that the bridge deck was
not damaged during the suspender replacement was not more than 7. 2 mm, and this was used as the construc-
tion control condition. Through the construction verification, the control standard could ensure that the bridge
deck pavement was not damaged during the replacement process, and the expected goal was achieved.

Key words:tied arch bridge; suspender replacement; bridge deck pavement; non-destructive; con-

trol standard; influence matrix



