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Vibration Response Analysis of Highway Cable-
Stayed Bridge under Stochastic Traffic Flow
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Abstract; This paper analyzed the influence of random traffic load on the vibration response of
highway cable-stayed bridge,and explored the vibration response law of longitudinal beam, tower
and stay cable of cable-stayed bridge. Based on the measured data of a highway dynamic weighing
system, a stochastic traffic flow model considering vehicle type,lane, speed, vehicle weight, vehicle
spacing and uneven deck was established. The vibration response of highway cable-stayed bridge
under stochastic traffic load was solved by MATLAB software programming. The stochastic traffic
flow model generated by Monte Carlo random sampling can reproduce the real traffic situation of
bridge. The vibration response of longitudinal beam, pylon and stay cable of cable-stayed bridge
increases with the increase of traffic density, and each heavy-duty vehicle passing through the
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bridge will arouse a peak value of bridge vibration response. The number of longitudinal stress
cycles increases with the increase of traffic density,and the longitudinal displacement response of
bridge tower increases with the increase of tower height. The axial vibration response of the stay
cable is greater than that of the in-plane vibration, while the out of plane vibration response is the
smallest. The axial vibration response increases with the increase of the cable length, and the in-
plane vibration response fluctuates greatly with the length of the cable. The vibration response of
cable-stayed bridge increases with the deterioration of road condition. The limited load of heavy
vehicles and regular maintenance of bridge deck can effectively reduce the excessive vibration
response of bridge.

Key words: cable-stayed bridge; stochastic traffic flow; vehicle-bridge coupling; irregularity of

bridge deck
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Table 1 The statistics information of vehicle

types and lanes
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A A R 5 77 AR/ mm
PR
BEER —WER WHEER
WBI18 3.542 2.264 1.588
WBS 3.174 2.021 1. 447
WZ18 5. 891 3.884 2. 606
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Table 6 Root mean square value of bridge vibration

response under different road conditions

5 B R 13 45 )7 MR/ mm
i H
e A% B%  C#
Y7 9.7 10. 8 11.9 14.7
I 5.6 7.4 8.94 10.7
Fr A 4.3 6.5 7.3 9.6
HrR AN 3.5 5.6 6.8 7.3
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