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Abstract: In order to explore the feasibility of carrying out bridge static load test under traffic
excitation, taking the Longshan bridge.a skew simply supported hollow slab bridge, as the study
object, the calculation accuracy of applying static load test based on modal deflection method to
the bearing capacity evaluation of skew slab bridge was studied. Firstly, the modal parameters of
the bridge under the operation state were obtained by using environmental excitation. Then the
modal shapes of the bridge were normalized by using the additional mass method, and the
displacement compliance matrix of the bridge was calculated. Finally the modal deflection of the

bridge was calculated by using the displacement compliance matrix and the equivalent load
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distribution method. The finite element beam lattice calculation model of Longshan bridge was
established. According to the load test method, two loading conditions of static load test and
eccentric load were designed. The displacement flexibility matrix was calculated by using the first
fifth modal parameters of Longshan bridge. The modal deflections of each control section of the
bridge under the two loading conditions were predicted, and compared with the calculated
deflection of the finite element model and measured deflection. The results show that, compared
with the calculated deflection, the error of the medium load condition is less than 5% and the
maximum calculation error of the control section is 3. 55%. Compared with the calculated
deflection, the error of the partial load condition is less than 6%, and the maximum error of the
control section is 5. 15%, which can meet the engineering precision requirements. The modal
deflection can effectively replace the measured static deflection of bridge static load test,and it is

effective and feasible to use modal deflection to evaluate bridge bearing capacity.

Key words: modal deflection; skew bridge; error analysis; displacement flexibility matrix; static
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Fig. 2 Finite Element Model of Longshan Bridge
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Fig.3 Time Domain Spectrum of Gaussian White Noise
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