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Abstract

Natural frequency variations in a vehicle-bridge interaction system is examined. The interaction system is designed for a simple beam subject
to a moving vehicle. The equation of motion for the system is derived under the quarter—car condition, and numerical simulation is performed.
Frequency amplification ratio (FAR) is defined as a ratio between the initial and the varying natural frequency of the system; a discontinuity in
the FAR implies a resonance condition. Analysis is mainly focused on patterns, frequency variation characteristics, and discontinuity points of
the FAR under the vehicle mass and tire stiffness variations. The result reveals that the interactions between the system affects the natural
frequency of both the vehicle and the bridge in similar frequency regions that can be visually identified at the middle of the span using the FAR.
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Fig. 1 Geometry and coordinate of composite laminate plate
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Property Value Property Value
Sprung mass Suspension 6
(m.) 170ke | iffess (k) |><10 VM
Ui S i
nsprung mass ke uspension 00Ns/m

Vehicle (m,) damping(c,)

Tire stiffness . .
) 5-10x10°N/m | Tire damping(c;) | 700Ns/m
t
Velocity 1.39m/s
Length(L) 3m Density(o ) | 2400kg/m’
. Elastic Damping
B 1 P 29
ridge modulus(E) 00GPa factor(¢) %
Width (b) 65cm Thickness(t,) 2cm
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Fig. 3 Frequency variation of vehicle as mass increases
(k= 5%10°N/mm?)
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