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Experimental study on performance of 14 mm reinforcement splices

confined by spiral stirrups in the composite concrete shear wall

JIANG Jiafei, LIAO Hao, XUE Weichen, SUI Kai
(College of Civil Engineering, Tongji University, Shanghai 200092)

Abstract: The pull-out test was carried out on 14 mm reinforcement splice specimens confined by spiral stirrups in
the composite concrete shear wall, and seven specimens were designed with the test variables of splice length
(0.251,, 0.451,, L, is the basic anchorage length), spiral ratio (0,0.8%, 2.8%, 3.1%), and concrete strength
(C45, C55). To avoid the eccentric loading, the specimens were designed as a double lapping configuration.
Among them, four specimens had the slotted reinforcement to investigate the bond stress distribution. The test
results of specimens with 0. 457, splice length showed that no splitting failure along the concrete interface was
observed in the specimens with spiral ratio of 0. 8%. The reinforcement was pulled out after yielding, and the peak
load and the corresponding slip increased by 27. 1% and 158. 4% respectively compared with those of specimen
without spiral stirrups. When the spiral ratio increased from 0. 8% to 2. 8%, the peak load and the corresponding
slip value of specimen increased by 2. 1% and 38.1%, and the reinforcement ruptured after it was pulled out. The
test with slotted reinforcement demonstrated that when the splice length was 0. 45/,, the bond stress distribution
was a multi-peak type. The maximum stress peak of the specimen without stirrups was close to the free end, and
the location of maximum stress peak of the specimen with 2. 8% stirrup ratio was close to the loaded end. The
maximum stress peak values of the two specimens were 20. 9 MPa and 20. 2 MPa respectively, with a difference of
3%. When the splice length was 0. 25 and the spiral ratio was 3. 1%, the bond stress distributions of two

specimens with different concrete strength were double-peak distribution, and the maximum stress peaks of two
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specimens were 17. 37 MPa and 17.5 MPa, respectively, with a difference of 1%.

Key words: reinforcement splice; spiral stirrups; pull-out test; splice strength; splice length; distribution of

bond stress
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Tab. 2 Mechanical properties of steel bars
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fy/MPa fu/MPa E./MPaXx10°

HRB400 474 673 2.06

HPB300 475 557 2.07

s K BHRRE/ /L BAER/ %
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L45R28C45-N 0. 45 2.8

B L45R0C45-Y 0. 45 0
L45R28C45-Y 0. 45 2.8
L25R31C45-Y 0.25 3.1
L25R31C55-Y 0.25 3.1
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