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Abstract

This study proposes a finite element analysis method that can analyze the vibration of a beam by considering the inertia effect of moving

masses in a vertical direction. The proposed method is effective when a precise interaction analysis is not required. The inertial effects of the

moving masses are included in the equation of motion, and the interaction forces between the masses and the beam are considered only as

external loads. Time domain analyses were performed using Abaqus, a general-purpose finite element analysis software, and an implementation

method using multi-point constraints wais presented to link the displacements of the beam element nodes and moving rigid masses. The

proposed method was verified by comparing its solution with that obtained using an existing analytical method, and the analysis results for

continuous beam vibrations under dynamic gait loadings were used to examine the mass effect of pedestrians.

Keywords : moving mass, continuous beam vibration analysis, finite element method, pedestrian load, time-domain analysis
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Fig. 4 Natural frequencies and mode shapes of the two-span
continuous beam
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Table 1 Maximum deflections and accelerations at the center of
the first span for N pedestrians; A is the case with pedestrian
masses, and B is the case without pedestrian masses. The relative

difference is A (%) = B;A X 100.
N 1 2 5 10 20 50 100
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