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Steel Tube-Reinforced Concrete Composite Bridge Column (Part 2)

—This Study Consists of a Cyclic Flexural Loading Test of Beams
and a Pull-off Test of Splice Joints with Steel Tubes——

Kouichi Tanaka Motoyuki Okano

Hajime Ohuchi

Abstract

The ductility capacity and composite action between steel tubes and concrete was first studies using a beam
-type model specimen reinforced by ordinal reinforcement and combined with longitudinal steel tubes and with
lateral high-strength strand windings. As an economical and effective joint system for steel tube connection, a
new splice joint has been developed. Pull-off tests were conducted which focused on the bond stress transfer of
this joint.

The following results were obtained from the flexural loading test : @ Maximum loading capacity coincides
with the calculated value assuming perfect bond action between steel tubes and concrete. & Due to the existence
of spirally winding strands, a sufficient ductility factor greater than nine can be obtained. & The superposed
loading capacity is defined as the addition of those separately provided for the reinforced concrete section and steel
tubes, assuming that each tube is either in full plastic condition in tension or compression depending on its location.
This provides a rational loading value for the large displacement range which results from the current new column
types. ’

The following results were concluded from the pull-off test: @ Ultimate failure can be classified into three
modes, i. e. Yi: yielding of internal tube, Yo : yielding of external tube, and C : concrete failure. @ Bond strength
due to concrete failure (C mode) is provided as 85-95 kgf/cm? and 80 kgf/cm?, respectively, with and without
concrete filled into the internal tube. @ A rational design equation concerning tensile force is proposed with the
concrete-filled internal tube type.
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