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[Abstract] This paper proposes a method for local refined finite element model updating of long—span hybrid
beam cable—stayed bridges based on surrogate models. First, an overall truss model of the bridge is established,
and local detailed sub—models are created for critical regions such as the steel—concrete composite sections. A
multi—scale model is then formed by combining node coupling with rigid domains, balancing computational
efficiency and local analysis accuracy. A Kriging surrogate model is introduced to replace repetitive finite
element calculations, enhancing the updating efficiency. The NSGA—II multi—objective optimization algorithm
is employed to refine structural parameters, minimizing discrepancies between measured and simulated responses.
The method is validated through static and dynamic load tests conducted on the Yachi River Bridge. Results
confirm that the proposed multi—scale modeling approach combined with Kriging—assisted multi—objective
parameter calibration is effective and holds practical engineering value.
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