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A PROPOSAL FOR CHECK OF ULTIMATE EARTHQUAKE RESISTANCE OF PARTIALLY
CONCRETE-FILLED COMPOSITE STEEL BRIDGE PIERS

PRI - ARG - & B
By Tsutomu USAMI, Moriaki SUZUKI and Hanbin GE

This paper is to present a practical method for the check of ultimate earth-
quake resistance of partially concrete filled bridge piers. The procedure starts
with performing an elasto-plastic large-displacement analysis to compute the load-
displacement relation of the column. The column is assumed to fail when either
the average concrete strain along a certain column length (termed as an effective.
failure length) reaches the specified failure strain or the average strain in the flange
plate along the effective length in the hollow section reaches the specified failure
strain of a stiffened plate.
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Fig. 1 Flow chart
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Fig. 2 Stiffened box columns
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Fig. 3 Stress-strain relation of steel in tension and compression
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Fig. 4 Stress-strain relation of concrete in compression
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Fig. 5 Effective failure lengths
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Fig. 6 Failure strain of stiffened plates (S5400 steel)
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