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Lateral reinforcement with 90-degree hooks is mostly used in reinforced-concrete columns in Thailand due
to the simplicity in construction. Experimental results related to confinement of reinforced-concrete columns with 90-
degree-hnokea lateral reinforcement are scarce. Consequently, the study of the biehavior of RC tied columns with 90-
degree hooks is necessary. So {ar, researchers have assumed the stress-strain relationship of longitudinal
reinforcement from bilinear model or a tensile test of longitudinal reinforcerient when determining the resisting force of
confined concrete. However, it has been known that the stress-strain beiavior of iongitudinal reinforcement in
compression is not similar to the assumed behavior due to buckling. Consequently, the resisting force of confined
concrete is affected by the assumed stress-strain behavior cf longitudinal reinforcement. in this study, the effect of
longitudinat reinforcement is eliminated Ly unbonding the iongitudinal reinforcement by wax cuating and the concrete
portion is compressed and the resisting force of confined concrete is measured directly. Totally, 12 specimens with a
cross section of 0.25 m x 0.25 m, a height of 0.9 m, and a gage length of 0.6 m were constructed with the variations in
concrete strengths (21 MPa and 45 MPa), volumetric ratios of lateral reinforcement (0.23%, 0.45% and 0.91%), and

hook patterns (90 and 135 duyrees).

From the expenment, it is found that unbonding can effectively eliminate the axial force in the longitudinal
reinforcement. The axial force is close to zero while the maximum bending moment among the whole specimens is
177 of ihe yieluing moment when the stress drops to 50% of the peak stress. Comparing the results from specimens
with 80-degree and 135-degree hooks, the peak stress of the specimens with 135-degree hooks are about 1% higher
than those with 90-degree hooks. The strain at peak stress of the spccimens with 135-degree hooks are about 17%
higher than those with 90-degree hooks. It is found that the slope of a descending branch of the specimens with 135-
degree hooks are about 16% higher than those with 90-degree hooks. The tendency is different from past
researchers’ test results. It may be due to the difference in failure modes of the specimens and the fact that the effect
of longitudinal reinforcement is eliminated. In the test, 30-degree hooks are not opened by the bucking of longituainal
reinforcement. Thus, more study on the slope of a descending branch is required. The axial force and bending
moment of lateral reinforcement are also investigated. At the peak stress, the average axial force is about 35% of the
yielding force and the average bending moment is about 4% of the yielding bending moment of lateral reinforcement.
The bending moment reaches the yielding moment when the axial stress of specimens drops to 30-40% of the peak
stress for the case of the volumetric ratio of latera! reinforcement of 0.91%. For the cases of the volumetric ratios of

lateral reinforcement of 0.23% and 0.45%, lateral reinforcement does not yield.



