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Abstract: Skew bridges have complex dynamic characteristics and a variety of earthquake damage. It
is of vital importance to evaluate the seismic response of skew bridges accurately. It is necessary to an-
alyze the nonlinear seismic response based on the three-dimensional refined model of skew bridges, es-
pecially in the performance-based seismic design of bridges. A three-dimensional refined finite element
model of a single-span skew bridge considering nonlinear characteristics of skew-angled abutments and
the pounding effect between the superstructure and the abutments was established. Nonlinear time his-

tory analyses were performed to investigate different transversal restraint models of the abutment on
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the seismic response of sewed bridges under horizontal near-fault ground motion. The influence of
skew angles on the nonlinear seismic response of the bridge was analyzed using seven sets of horizon-
tal two-way near-fault ground motions. The results show that the transversal restraint models of the
abutment have a significant effect on the seismic response of skewed bridges, which should be reason-
ably considered in the performance-based seismic design of bridges. The pounding effect between the
deck and abutments both in transverse and longitudinal directions can change the rotation response ob-
viously, and the impact also makes the abutment backfill at the obtuse corner and abutment shear keys
at the acute corner fail easily. The pounding force of skewed bridges is higher than that of the straight
bridge and the displacement in the longitudinal direction and the rotation response increases with the in-
crease of the skew angle apparently.

Keywords: skewed bridges; seismic response; transverse constraint of abutment; bi-directional

pounding; skew angle
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Table 1 Parameter values for various analytical models
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Table 2 Selected earthquake recorders
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Fig.9 Seismic response of bridges with various skew angles under the Imperial Valley ground motion
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Fig.10  Seismic response of single-span bridges with various skew angles
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