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Effects of stochastic traffic flow on modal parameter
identification of beam type bridges
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Abstract: In the existing bridge modal parameter identification, the stochastic traffic flow is regarded as a part
of the ambient excitation, and the influence of additional mass of vehicles is ignored. The damage induced
changes in modal parameters will be masked by the changes induced by stochastic traffic flow, thus affecting
the accuracy of subsequent damage detection, In this paper, the cellular automaton model is used to simulate
the specific position of stochastic traffic flow on the bridge. The traffic flow information is loaded into finite
element model to calculate the dynamic response of the bridge. Then, taking simply supported beams and
continuous beams as examples, the stochastic subspace identification method is used to identify the modal pa-
rameters, and the differences in the vehicle-bridge system, bridge with local damage, and the undamaged
bridge are compared. The influences of stochastic traffic flow, parked vehicle and single moving vehicle on the
identification results of frequencies and mode shapes are investigated. The results indicate that both local dam-
age and stochastic traffic flow will reduce the identified frequencies and change the mode shapes, so it is essen-
tial to consider the influence of stochastic traffic flow and eliminate its effects in modal parameter identification
under ambient excitation.
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