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Effective Stiffness of Circular Reinforced Bridge Columns
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ABSTRACT

The objectives of this study are to investigate effective stiffness of circular reinforced bridge
columns and to provide reasonable effective stiffness equations for seismic design to the current
Korean Bridge Design Standard. The material nonlinear analysis was conducted for 5184 columns
of which variables were the concrete compressive stress, the steel yielding stress, the longitudinal
steel location parameter, the longitudinal steel ratio, the axial load level, and the diameter of section.
The current Korean Bridge Design Standard generally used the gross section stiffness because of
unclear provision, it may be non-conservative because of being evaluated greater design seismic
force and less design displacement than those of the abroad provision. Therefore, the proposed
effective stiffness equations include three variables such as : the longitudinal steel location
parameter, the longitudinal steel ratio, and the axial load ratio. Two equations of effective
stiffness are proposed which may be used for earthquake force estimation and for earthquake

displacement estimation, respectively.
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Caltrans(1998) Bridge Design Specification Manual, California Department of Transportation, Division of
Structures, Sacramento, California, USA. .
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