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A STUDY ON THE ANALYSIS AND THE BEHAVIOUR OF

MULTI-STORIED FRAMES WITH CONCRETE SLAB
DURING A SEVERE EARTHQUAKE

YOSHIRO MUKUDAI* and AKIRA MATSUO¥*

“An adopted method of elastic-plastic analysis of frames in this
paper is based on the hybrid type Hellinger-Reissner's Principle.
An effective width of concrete slab as a composite beam is assumed
in Fig.l, and cyclic stress-strain relation of concrete is also
assumed in Fig.2. After a static analysis of full-scale 3-storied
steel frame and dynamic analyses of several types of frames

subjected to severe earthquakes, following conclusions are obtained.

1. The adopted method of elastic-plastic aﬁalysis gives good
approximation to the experimental data (not only displacement of
each story but also local strain at the end of the beam).

2. When 0.8<f<l.5, at most 15 is expected as an maximum strain
ductility factor at the end of the beam, which is one measure of
safty of welding seams at the connecting joint between beam and
column. And when 8<0.8, every strain ductility factor obtained
by these dynamic analyses of frames is less than 30.

3. Strain amplitude and its numbers of excursions, which is an-
other measure of safty of welding seams (against low cycle fatigue),
sometimes increase due to the effect of concrete slabs. Especially,
when 5;1.0, Damage Factors should be checked to the strain amplitude
and excursions which are shown in Fig.1l4.
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