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Fig. 1 Beam structure subjected to moving loads
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Fig. 2 Acceleration response
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DQ-PEM for non-stationary random vibration analysis

of beam structures under moving loads

ZHANG Qiong”', DU Yong-feng!?, ZHU Qian-kun'*
(1. Institute of Earthquake Protection and Disaster Mitigation, LLanzhou University of Technology,lanzhou 730050, Chinaj;
2. International Research Base on Seismic Mitigation and Isolation of Gansu Province,Lanzhou University of Technology,

Lanzhou 730050, China)

Abstract: The DQ -PEM method for non-stationary random vibration of beam structures subjected to
moving loads is proposed,which combines differential quadrature method and pseudo-excitation method.
Generally, the vibration control equation of beam structures subjected to moving loads is a partial
differential equation containing the Dirac function. First,the DQ-IQ hybrid method is used to transform
the equation into ordinary differential equations that do contain the Dirac function. Simultaneously, the
Dirac function representing the change of load position is also regarded as the non-stationary function of
moving loads. Then, combined with the pseudo-excitation method, the pseudo-response of a beam
structure subjected to a deterministic load can be obtained,and finally its non-stationary random response
can be obtained. The accuracy and validity of the method are verified by engineering examples. The
random vibration of beam structures subjected to moving loads at different velocities and boundary

conditions is further discussed.

Key words: beam structures; moving loads;pseudo-response;non-stationary random vibration; DQ-PEM
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