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Nonlinear seismic response analysis of a reinforced concrete bridge column by the fiber element
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The fiber element is an appropriate tool to idealize the hysteretic behavior ofthe flexural deformation
ofabridge columm subjected to a ground motion. However, it is ofien to have a peculiar response associated
with a large acceleration in vertical direction in a column even when the ground motion is applied only in
the lateral direction. This paper describes an analysis to clarify the large vertical response of a bridge in
which the plastic hinge is idealized by the fiber element. The equilibrium of forces supported by core concrete,
cover concrete and axial reinforcements in the fiber element was evaluated. It is found fom the analysis that
the high vertical acceleration response occurs at the moments when the curvature changes the sign. For
example, when the sign of curvature changes from negative to positive, the concrete fiber which shifts ffom
tension zone to compression zone suddenly starts to resist for further motion, and this results in a sharp
increase of stiffness ofthe fiber element. And this, in turn, develops the high vertical acceleration response.
The shape of hysteresis loop with emphasis on the unloading and reloading stiffness is also discussed.

Key Words: Fiber element, RC bridge pier, Moment-curvature relationship,
Stress-strain relationship, Seismic design
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