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Fig. 1 Moving eccentric load acting on box girder
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Fig. 2 Decomposition of vertical eccentric load
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Fig. 3 Additional deflection of box girder
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Tab.1 Geometric characteristic parameters
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Study on vertical vibration response of simply supported rectangular
thin-walled box girder subjected to uncertain moving eccentric load

HUANG Wen-jian, LIU Fang”, YANG Ming-fa, LI Chen-hui, DENG Rong
(School of Mechanical Engineering,Southwest Jiaotong University,Chengdu 610031, China)

Abstract; Aiming at solving the vibration problem of a thin-walled box girder subjected to an uncertain
moving eccentric load in engineering, a method based on interval process is proposed to determine the
vertical vibration response boundary of a simply supported rectangular thin-walled box girder structure.
Based on the modified Timoshenko beam theory, Umanskii’s second theory and box girder deformation
theory,the analytical solution of the forced vertical vibration of a simply supported rectangular thin-
walled box girder considering section torsion and distortion under a moving eccentric load is obtained.
The calculation process of vertical vibration response boundary of simply supported rectangular box
girder is derived by introducing interval process to describe the uncertainty of moving eccentric load,and
the influence of the correlation of uncertain parameters and load speed on the vertical vibration response
of the simply supported rectangular thin-walled box girder is analyzed. The correctness of the method in

this paper is verified by comparison with the calculation results of the finite element method.

Key words: simply supported rectangular thin-walled box girder;moving eccentric load;interval process;

vertical vibration;dynamic response boundary



