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Failure state defined by ductility ratio of relative displacement of pier
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Fragility Analysis of the Round-ended Pier of High-speed Railway
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Abstract

The round-ended pier is widely used for high-speed railway bridges. In order to study its fragility subjected to
multi-dimensional ground motions, the finite element model of a typical three-span, continuous girder bridge of the
high-speed railway is performed based on OpenSees. Then, the relative displacement ductility ratio of the pier is
defined as the damage index, and its limit values for the damage state of each fixed pier are determined. Finally,
in the case of different angles of input ground motions, seismic responses of the fixed middle pier along the
longitudinal and the transverse directions are compared based on the vulnerability analysis method. Results show
that; (D The average peak displacement the fixed middle pier along the longitudinal direction is much larger than
that along of the transverse direction on condition of the same input angle; (2 On condition of the same PGA and
input angle, the failure probability of the fixed middle pier along the longitudinal direction is significantly higher
than that along the transverse direction. Therefore, the failure probability along the longitudinal direction should be
given priority in pier designing; 3 The fluctuation of the contour plots for the fragility of the fixed middle pier
along the longitudinal direction in different damage states is obviously higher than that along the transverse
direction. Hence the effect of the input angle of the ground motion on the fixed middle pier should be a matter of
concern.

Keywords: high-speed railway bridge; round-ended pier; seismic fragility; multi-dimensional ground

motions; relative displacement ductility ratio; input angle of the ground motion



