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THRESHOLD FOR VEHICLE-STRUCTURE COUPLED SYSTEM
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Abstract : The dynamics of high-speed vehicles
on structures is studied using a passive, multi-car
vehicle model, a random surface roughness model
and a linear elastic structure model. The vehicle
model is a three-car, 10 DOF system with a constant
velocity and four interfaces with the structure. The
roughness model is filtered white noise. The
structure model is defined in the modal domain by
natural frequencies, mode shapes and modal
damping values. The interface model is a simple
linear spring, always in contact with the rough
surface of the structure. All vehicle, roughness and
structure variables are nondimensionalized and the
equations of the coupled vehicle-structure system
are written in state variable form. The equations for
the evolutionary mean and covariance matrices of
the state vector are solved. All responses are
normalized by maximum static responses so that
evolutionary mean and variances of dynamic
amplification factors including their first derivatives
are determined. Finally, probability of responses

exceeding threshold can be obtained.
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