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Finite Element Analysis of Inelastic Behavior of
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ABSTRACT

In the design of bridge piers in seismic area, the ductility requirement is orie of the most
important design criteria. In order to enhance the seismic performance of RC columns, it is
necessary to make the ductility of columns larger by covering RC columns with steel tubes
or confining RC columns by arranging transverse reinforcement such as hoop ties closely.
Concrete encased composite columns can be utilized for bridge piers especially in seismic
area. In this paper, finite element analyses are performed to study the nonlinear behavior of
concrete encased composite columns with single core steel or multiple steel elements under
static and quasi-static loads. The cross—sections of these specimens are composed of
concrete-encased H-shaped structural steel columns and a concrete-encased circular tube
with partial in-filled concrete. Test parameters were the amount of the transverse
reinforcement, encased steel member, and loading axis. Through the comparison between FE
analyses and test results, adequate material models for confined concrete and unconfined
concrete are investigated. After getting the proper analysis models for composite columns,

several parameters are considered to suggest design considerations on the details of

composite piers.
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Yield Ultimate Displacement

Load Displacement Load Displacement Ductility

(kN) (mm) (kN) (mm)
QSHS-BA 209.60 24.73 208.21 131.64 5.32
QSHS-SR 197.74 21.89 199.79 121.66 5.56
QSHS-WA 22321 27.64 218.31 104.54 3.78
QSCT-BA 227.29 13.49 234.40 130.67 9.69
QSCT-SR 206.93 16.43 200.47 38.73 5.40
QMHS-BA 339.47 26.05 329.78 159.89 6.14
QMHS-HS 316.48 24.28 314.02 145.45 6.00
QMCT-BA 24459 20.41 245.32 134.76 6.60
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