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Abstract: To evaluate the safety of existing bridges quickly, the bridge influence line (BIL)

identification method based on multiple sources of measured information was studied. First, the
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measured information for the dynamic responses of the bridge and moving vehicle were used to
establish a mathematical model for the influence line identification. In the model, the Tikhonov
regularization method was used to solve the problem of an ill-conditioned matrix, and the penalty
function was established to identify a smooth BIL that would replicate the real BIL faithfully.
The influence line was then reconstructed using the basis function extension method, which uses
a linear combination of a series of cubic B-spline basis functions for the representation; thus, the
identification problem was transformed from solving for many influence line factors into a small
number of basis function weight coefficients. To verify the feasibility of the above method,
simulations were first conducted for the process where the loaded vehicle made of steel moved on
a reinforced concrete three-span continuous beam model. Based on the measured deflection and
strain response time history of the beam and the corresponding vehicle information, the deflection
and strain influence lines of different measurement points were identified. The experimental
results show that both the overall shapes and local peak values of the BILs are in good agreement
with the baseline solutions. Furthermore, this method was applied to a simply supported cast-in-
situ prestressed concrete box girder bridge. Based on the dynamic strain and deflection responses
measured at the mid-span of the beam, as well as the axle weight and real-time position of the
moving vehicle, the deflection and strain influence lines were accurately identified for different
lanes. By comparing the results of static load testing of the bridge and Bll.-based virtual loading,
it is found that the deviation of the absolute value is within 5% , which indicates that the influence
line identification method has high accuracy and good potential for engineering applications.

Key words: bridge engineering; influence line identification; Tikhonov regularization; bridge in-

fluence line; B-spline curve; experimental verification
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