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Influence of coherent bridge deck excitation from different wheels of an

extra-heavy truck on random vibration of a cable-stayed bridge

CHEN Shui-sheng', ZHAO Hui'?, LI Jin-hua', ZHU Zhao-yang'
(1.School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;
2.College of Architecture and Civil Engineering, Xinyang Normal University, Xinyang 464000, China)

Abstract: In order to study the influence of the coherent bridge deck excitation on the vibration response of a cable-stayed bridge,
the power spectrum matrix of the coherent bridge deck excitations is derived and established according to the coherence function re-
lationship of the left and right wheels and the time lag relationship between the front and rear wheels. Based on the vehicle-bridge
coupled vibration theory and the pseudo excitation method, the influence of the coherent bridge deck excitation of each wheel of an
extra-heavy truck on the vibration response of a long-span cable-stayed bridge is analyzed. The results show that the vibration re-
sponse dispersion of the cable-stayed bridge is increased by the coherent deck excitation of each wheel of the extra-heavy truck. The
vibration response of the bridge increases with the increase of the coherence strength. Besides, different coherent function models
have little effect on the vibration response of cable-stayed bridge under coherent deck excitation. The discrete degree of the vibra-
tion response of the cable-stayed bridge excited by the coherent non-stationary bridge deck is greater than that excited by the coher-
ent stationary bridge deck. The maximum standard deviation of the bridge vibration response increases with the increase of vehicle
acceleration. Moreover, the vehicle induced vibration response of the cable-stayed bridge is very sensitive to multi-wheel and multi-
point coherent deck excitation, in which the dispersion degree of vibration response increases with the increase of the number of the

extra-heavy truck axles.
Key words: vehicle-bridge coupling; deck irregularity; all wheels coherent; pseudo excitation method ; extra-heavy truck

EHZ R kA (1968—) , 5, 4% , L AE S0, BL3% : 13907006807 ; E-mail : shschen@126.com.
BIIESE: B H(1982—), F , PFIli. % : 15098000301 ; E-mail: 2685803096@@qq.com .



