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Axial Compression and Cyclic Loading Tests of

Precast 5-Spiral Rectangular SRC Columns
Student : J.M. Huang Advisor : Dr. C. C. Weng

Institute of Civil Engineering
National Chiao Tung University

Abstract
This study explores the feasibility of a new type of “5-spirals” applied in rectangular SRC

columns. The 5-spirals in this study are processed and produced by automatic machinery, highly
cost effective, and suitable for precast construction. In addition, the steel in the SRC column
works effectively in confining the reinforced concrete at the core of the SRC column and therefore
is helpful in reducing usage of confinement hoops for more economical design result. This thesis
consists of two topics, the axial compression test on the 5-spirals SRC short columns and lateral
cyclic loading test on the 5-spirals SRC long columns.

For the first topic, the axial compression test on 22 full-size columns was carried out in this
research. Primary parameters include the type and spacing of hoops, the steel ratio, the volume ratio
of the design for confinement hoops, etc. Generally speaking, the ductility of the test specimens,
the 5-spirals, was better than that of traditional rectangular hoops. Besides working better in
confining reinforced concrete than rectangular™hoops, the 5-spirals were free of the problem of
possible hook loosening at corners that 1s-typical of-«ectangular hoops. This study found that with
the same section size and total steel volume, the‘ductility of 5-spirals SRC columns were obviously
superior to that of traditional rectangular —hoop SRE€-columns and better than that of 5-spirals RC
columns with the same configuration, too.

For the second topic, the cyclic seismic load test was carried out on 4 full-size long columns.
Test results showed that the cyclic loading hysteretic loops of the SRC columns were all very stable,
with the interstory drift angle of all the four test specimens as high as 5.7% radians and the
strength of the SRC columns could last and be maintained steadily at a high level without any
obvious sign of decline. This phenomenon showed that under large deformation as high as 5.7%
radians, 5-spirals SRC columns continued to possess very stable strength and can effectively
withstand the lateral force caused by a major earthquake so as not to result in the quick collapse of
the main structure. The tests showed that plastic hinges at the bottom of the 5-spirals SRC
columns had exercised outstanding ductility. Only the protection layer on the surface of the
concrete in the area had spalled off. The concrete confined inside the 5-spirals had generally
remained in a good condition and the main reinforcing bar of SRC columns had shown no sign of
buckling.

Keyword: Steel Reinforced Concrete (SRC), rectangular columns, 5-spirals, precast construction,
axial compression test, cyclic loading test, confinement effect, strength, ductility,

cost-effectiveness.
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