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Fige 6 Relation between the Stiffness Distribution

and the Concentration of Plastic Deformation
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CONCENTRATION OF PLASTIC DEFORMATION ON A SPECIAL STORY OF THE
MULTI-STORY SHEAR-TYPE STRUCTURES WITH BILINEAR HYSTERESIS

by Satsuya Soda*

Earthquake resistant design code of Japan, which is in force from lst of Jan.
1981, is characterized by the fact that it allows some plastic deformation in the
structure when it is subjected to strong ground motion, on condition that the
ultimate safety of it is assured by some method.

For frame structures, if the members will not show brittle fracture, calcu-
lation of the ultimate strength of the structure is not necessary required. In
that case, it is assumed that the stage of the development of plastic deformation
in each story is approximately the same and, claiming to ralize this assumption,
restriction to the stiffness distribution is imposed in the code. However, author
thinks that only the restriction to the stiffness distribution, which characterize
the elastic behaviour of the structure, is not sufficient but restriction to such
yielding strength distribution and yielding stiffness distribution, which charac-
terize the elastic-plastic behaviours of the structure, is necessary.

Based on such probabilistic method of vibration analysis as equivalent
linearization and digital simulation, the stochastic characters of concentration
of the plastic deformation on a special story of structure is examined and follow-
ing results are ohtained;

1) Amount of the concentration of the plastic deformation is mainly affected by
yielding strength distribution and the yielding stiffness distribution. Effect
of the initial stiffness distribution is comparatively small.

2) Not only the decrease of the yielding strength of some story causes the con-
centration of the plastic deformation on that story, but also the increase of
the yielding strength of some story may cause considerable amount of concen-
tration of plastic deformation on its neighbouring stories.

3) 1If the yielding stiffness is small, decrease of it also causes a concentration
of the plastic deformation.

In conclusion, in order to make good use of energy absorption due to the
plastic deformation in the aseismic design of the structure, it is necessary to
make it clear the definition of the yielding strength, yielding stiffness, initial
stiffness, etc. Based on these values, allowable stage of the development plastic
deformation should be decided to assure the stability of the vibration of the
structure.

* Faculty of Engineering, Chiba University
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