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Study on Improving the Deformation Capability

of Concrete by Lateral Confinement

by Hiroshi Muguruma*, Fumio Watanabe**
Hitoshi Tanaka***, Kazuo Sakurai***
Eiichi Nakamura****

It has been recognized in past many experimental studies that the compressive
deformation capability of concrete can be improved by confining laterally with
hoop reinforcements, especially in case of spiral reinforcement. However, in
most studies the hoop reinforcement having relatively low yield strength had
been used for confining the concrete and as a result the yielding of hoop rein-
forcement had been taken place in an early stage of loadings.

In this study, to obtain the degree of confined effects of high tensile steel
hoop reinforcement the axial compressive loading tests were carried out on ¢l5cm
x 30cm concrete cylinder specimens confined laterally by ¢5mm or ¢6.4mm dia.
spiral hoops as well as 19.4 x 19.4 x 40cm concrete square columns with ¢7.3mm,
¢9mm or ¢9.2mm dia. square spiral hoops. 1In addition, eccentric loading tests
were also carried out on a part of latter specimens. The hoop reinforcements
having different yield strengths from 1640 to 14250 kg/cm? were used in each
size of specimens. The pitches of hoop reinforcements varied from 2.5 to 32cm.
The loading tests were carried out at the ages from 31 to 86 days. For measur-
ing the strain softening range in axial stress-strain curve of specimen special
load carrying device was combined with the ordinary compressive loading machine.
The concrete compressive strength were from 311 to 451 kg/cm2 at the age of
tests. In each specimen the strain of hoop reinforcements was measured by wire
strain gauge or by contact gauge for obtaining the lateral confining stress.

From the test results it can be seen that in the specimens confined laterally
by high yielding strength hoop reinforcement the confining stress in hoop rein-
forcement increases linearly with a little or without any decrease in axial
compressive stress of concrete even in the strain softening region of axial
stress-strain curve. On the contrary, in the specimens reinforced by low yield-
ing strength steel the yielding of hoop reinforcement takes place at relatively
early stage of loading, that is, at the concrete axial compressive strain of
0.2 ~ 0.3% in this study, which results in the rapid reducing of confining
effects in the strain softening region. To estimate the degree of improving
the compression ductility of concrete by hoop reinforcement the axial compressive
strain of concrete until which the surrounding area of stress-strain curve in-
cluding strain softening region becomes maximum is defined as the maximum limit
of effective compressive strain. These values obtained from the specimen con-
fined by high yielding strength hoop reinforcement become 2.5 to more than 4
times those obtained from low yielding strength hoop reinforcement in the cylin-
der column specimens and 1.2 to 1.6 times in the square column specimens.

Thus, it can be concluded that the use of high yielding strength hoop reinforce-
ment can be improved excessively the compression ductility of concrete even in
the square spiral hoop reinforcement. Also it can be recommended from the test
results that the use of steel having the yield strength, at least, more than
5000 kg/cm? is desirable as a hoop reinforcement from the view point of fully
improvement of compression ductility of concrete.

* Prof. of Kyoto Univ., = Assistant of Kyoto Univ., =x* Graduate Student of
Kyoto Univ., =xx» Under-graduate Student of Kyoto Univ.
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