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Weigh-in-Motion Data-driven Optimization of Bridge Fatigue Vehicle

Models
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Shanghai 200092, China; 4. Dalian University of Technology, Liaoning 116024, China]

Abstract: To enhance the accuracy of fatigue damage assessment for bridges under regional traffic differences, an
optimization method for fatigue vehicle models based on weigh-in-motion (WIM) data is proposed. In response to the
insufficient regional adaptability of the fixed parameter model in current standards, the fatigue damage ratio is
introduced as the core indicator. With the mid-span section as the key analysis position, an optimization function is
established with the goal of the fatigue damage ratio approaching 1. And through genetic algorithms, the parameters such
as the number of vehicle axles configuration, axle load ratio and wheelbase are collaboratively calibrated to construct a
3-axle / 4-axle regional adaptability model. Taking the half-year WIM data of a certain elevated bridge in Shanghai as a
case, the analysis shows that the fatigue damage ratio of the standard model Il is generally higher than 2.0, significantly
overestimating the actual damage. After optimization, the four-axle model stabilizes the fatigue damage ratio within the
range of 1.0 to 1.2. The conclusion confirms that this method can effectively reduce the model errors and provide the
precise theoretical support for the fatigue life assessment of bridges under regional differentiated traffic loads.

Keywords: weigh-in-motion (WIM) data; fatigue damage ratio; fatigue damage equivalence; vehicle load model; genetic
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