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An Elastic Plastic Analysis of a Longitudinal Steel Bar
in Failed Reinforced Concrete Members

Seiji Kokusho* Akira Wada** Hideyuki Kubota®#%

As we can find from the results of reinforced concrete experi-
ments and from damaged building structures subjected to severe
earthquake, there are many buckled longitudinal steel bars in the
failed reinforced concrete members.

Longitudinal steel bars can easily buckle, when these bars
bear compression forces after the reinforced concrete column or
girder loses 1its shell of concrete which is around the core
concrete and steel bars.

In order to clarify the buckling behaviour of longitudinal
steel bars profected by some lateral reinforcement in reinforced
concrete members, this paper deals with a nonlinear analysis
taking into consideraticn the nonlinearities due to the yield of
steel and based on the finite deformation theory.

A conclusion given from this analysis is shown as follows.
Case A <when / is relatively large>

The lateral reinforcements
cannot increase the buckling

load, but they prevent the ldngitudinal ba{f;:i;
reduction of postbuckling load. ~
by
L \/%
Case B <when [/ is relatively small> 1 //// \F\“‘l
The lateral reinforcements # ~ - lateri
; ; + reinforcements
increase thg buckling load ” N L
of longitudinal bars. l ~
w | st | 7]
Case C <when bar is at corner> ] //// N
A length of buckling mode of L,J ™~ ,//,{
a longitudinal bar is one \\//// !
space of the lateral

reinforcement <L>.

* Dr.Eng., Prof., Tokyo Institute of Technology.
** Dr.Eng., Assoc. Prof., Tokyo Institute of Technology.
#%#% Graduate Student, Tokyo Institute of Technology.
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