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Abstract: In order to accurately calculate the transverse load distribution of prefabricated T-beam bridge with
damage , and to accurately evaluate the damage situation of the bridge, a method for calculating the transverse
load distribution is proposed on the basis of the hinge-connected slab/beam method and the model updating
theory. First, a simplified model considering the effect of damages in beams and hinge-joint is established.
Taking the bending stiffness of the main beam K, and the stiffness of hinge joints K, as the parameters to be
updated, the corresponding stiffness reduction coefficients 7, and 7, are defined. Moreover, the objective
function based on the structure static response is established, which is optimized by the combination of

Levenberg — Marquardt algorithm and Gauss — Newton algorithm to obtain the stiffness reduction coefficients of
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the damaged bridge. The load transverse distribution coefficient considering the damage of beams and hinge
joints is acquired according to the updated stiffness parameters. A case study on a prefabricated T-beam
bridge in service for 15 years is conducted for verification of the proposed method. The stiffnesses of 3 beams
and 2 hinge joints with damage are adopted as the updating parameters, and the residual between the
calculated deflection and the measured deflection of the main beam is taken as the objective functions, the
actual service state of the bridge components can be reflected by continuously modifying the stiffness
parameters of damage model. The calculation result indicates that (1) with the proposed method, the
influence of structural damage on the stiffnesses of main beam and hinge joint can be quickly identified; (2)
the calculated deflection and load transverse distribution of main beam after model modification are in good
agreement with the measured values, while the calculated values before model modification are quite different
from the measured values; (3) the proposed method is suitable for identification of stiffness parameters and
calculation of the transvers load distribution on the damaged prefabricated hinge-connected T-beam bridges
and slab bridges, while the calculation model without considering damages is no longer suitable for calculating
the load effect of this kind of bridge.
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