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ELASTIC-PLASTIC ANALYSIS OF BRACING
SYSTEMS BY PLASTIC HINGE METHOD

BY TAKAO YAMADA *
KOICHI TAKANASHI **

The objective of this paper is to present the
numerical analysis methods of bracing systems subjected
to repeated thrust loading by plastic hinge method.

In this analytical model, the brace is assumed to
remain piece-wise linear elastic straight member
approximately, whenever loaded in thrust except for a
central plastic hinge location.

The axial displacement of this model is the sum of
the elastic elongation of the brace, the displacement
due to the plastic axial deformation and hinge rotation,
and the displacement due to the elastic flexural
deflection of the brace, but limited to small geometric
effects.

This method is developed in linear analysis, so
axial force-deflection relationships is obtained in an
open form with stiffness K, therefore this can bhe
applicable to the direct stiffness matrix structural
analysis method,

Kinematic hardening and isotropic hardening rules
are applied to the plastic hinge and the plastic
deformation is decided by plastic potential theory,
using the appropriate yield function for the member
section.

An experimental study is carried out in order to
investigate hysteretic behavior of a steel bar subjected
‘to repeated axial tension and compression by other
researchers In the test program, all specimens are
simply supported at both ends and their slenderness
ratio varies from about 40 to 160.

The sclutions were compared with experimental
results. The analysis agreed with force-displacement
behavior of the bracein the engineering point of view.

* Nippon Kokan K.K.

*#% Prof., Ins.Ind.Sci., Univ. of Tokyo
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