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Multi-point wheel contact model and test verification
of vehicle-bridge coupling vibration
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Abstract; To address the inaccuracies and inefficiencies in current vehicle-bridge coupling simulation methods,
this study focuses on a simply-supported T-beam bridge and introduces a numerical simulation approach that
considers real pavement roughness. A multi-point contact model is developed by utilizing ABAQUS and its
accuracy is validated through comparison with millimeter-wave radar data. The impact of contact of the multi-
point and traditional single-point contact models is investigated using the measured deck roughness and four
levels of deck roughness in the code. Testing on a simply-supported hollow slab bridge confirms the effective-
ness and applicability of the multi-point contact model. The findings demonstrate that millimeter-wave radar
enables precise and convenient non-contact measurements and that the multi-point contact model outperforms
the single-point model in predicting vehicle-bridge interaction. Particularly, the multi-point model shows en-
hanced accuracy in the presence of severe deck roughness, with a maximum dynamic deflection error of 9. 59 %%
lower than that of the single-point model under class D pavement conditions. The results from the hollow slab
bridge test support the feasibility and utility of the multi-point contact model in accurately modeling vehicle-
bridge dynamics.
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