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Experimental Investigation on the Response of the
Diagonally and Spirally Reinforced Concrete Columns

. *1 . *2
by Kenzo Yoshioka Toshikazu Takeda

According to the current design code, reinforced concrete
columns have to be designed in order that the brittle failure may
not occur before the yielding of longitudinal reinforcements.
However, columns are frequently collapsed due to one of the
undesiable failure such as shear, bond-split and flexural compre-
ssion failures after longitudinal bars have yielded and before
displacement have become sufficiently large as required.

It has been proved by many recent investigations that the
strength and ductile response of column significantly depend on
the method of arrangement of both longitudinal and web reinforce-
ments. The behavior of column provided rectangular hoops envelop-
ing the longitudinal reinforcements in cross sections is not to be
ductile when the axial load applied is greater than 0.333 in the
rate of N/bDFc. In addition, the column is to cause the bond-
split failure when the retio of tensile reinforcements is approxi-
mately more than 0.6-1.0 percent.

The object of this experimental investigation is to find a design
method which prevents the reinforced concrete column from premature
brittle failure.

Two types of columns were tested, i.e., diagonally and spirally
reinforced columns.

It can be said by the test results obtained as

(1) Diagonally reinforced columns had sufficient ductility when
the axial stress coefficient N/bDFc was nearly equal to 0.2,
and when N/bDFc was equal to 0.333 sufficient ductility
factor more than 4 could not be obtained.

(2) Spirally reinforced columns with circular cross section had
enough ductility even when N/bDFc were in the range of O.5-
0.333.

(3) Diagonal reinforcements and spiral hoops were proved to have
a great role to avoid the premature bond-split failure
thoughout the cyclic loading.

Design formulas to ensure sufficient ductility for the above
two types of columns were proposed and oompared with the test
results.

* *
1Supervising Researcher and 2Manager of Structural Engineering
Laboratory, Technical Research Institute, Ohbayashi-Gumi, Ltd.



