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ABSTRACT

The purpose of this study is to investigate the influence of moving mass on the vibration charac-

teristics and the dynamic response of the simply supported beam. The three types of the moving

mass(moving load, unsprung mass, and sprung mass) are applied to the vehicle-bridge interaction

analysis. The numerical analyses are then conducted to evaluate the effect of the mass, spring and

damper properties of the moving mass on natural frequencies and dynamic responses of the simply

supported beam. Particularly, in the case of the sprung mass, variations of the natural frequency of

simply supported beam are explored depending on the position of the moving mass and the fre-

quency ratio of the moving mass and the beam. Finally the parametric studies on the resonance phe-

nomena are performed with changing mass, spring and damper parameters through the dynamic inter-

action analyses.
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Table 1 Natural frequency of dimensionless simple

beam
Mode no. Natural frequency
1 9.87
2 39.5

Table 2 Dimensionless parameter for moving mass

Dimensionless parameter Value
Moving mass m,* 0.05
Spring constant k&, * 0.5

Damper constant c,* 0.1
Interval of moving load d,* 0.8
Number of moving mass N 3

N
NRNNE BT

UYWAY
\/ \/ unsprung mass

----- unsprung mass (Li,2003)
sprung mass M
---- sprung mass (Li,2003)
92 i i
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1stnatural flequency(w;)

9.4

9.3

Fig.4 1st natural frequency of beam subjected to
moving mass
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