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Research on Shear Resistance Test of SMA Connectors

in Steel-concrete Composite Structure
SUN Li',CUI Mengmeng' ,CUI Di* ,GAN Bo'

(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ; 2. Civil Technology and
Research and Development Center, Dalian University , Dalian, China,116622)

Abstract : To study the mechanical properties of SMA ( Shape Memory Alloy ) connectors ,the SMA
was made into bolt-type connectors and used in the steel-concrete composite structure. The influ-
ence of 4 factors on the bearing capacity of SMA connectors, including horizontal force, strength of
the concrete, the diameter of SMA connectors and whether the concrete was reinforced were stud-
ied by applying an improved method of the push-out test. The result showed that compared with
SP-1,the limit load of SP-2 was reduced by about 20% under the same relative slip,and when the
diameter of the SMA connector was increased from 6 mm to 8 mm, the limit load was increased by
90% and the yield load was increased by up to 110% , moreover, the yield load of SMA connector
was about 60% of the limit load and the yield slip was 34% of the limit slip. The conclusion was
as follows firstly , the existence of horizontal force would reduce the bearing capacity of SMA con-
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nectors , then , the influence of the diameter of SMA connectors on bearing capacity was quite sig-

nificant ,however, the influence of the strength of concrete was subtle, furthermore, the effect of

whether the concrete was reinforced on bearing capacity of SMA connectors was not obvious. At

the same time,the SMA connectors had good ductility and could be applied to the practical engi-

neering.

Key words : SMA connectors ; push-out test;limit load ; yield load ; ductility
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Table 1 Parameters of specimens
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i Y HA2/mm WE J1/kN
SP-1 C30 8 [L5%;ii 0
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SP-3 C30 6 [543 0
SP -4 20 6 [543 0
SP-5 C40 6 [543 0
SP-6 C30 6 ENLWi 0
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Fig.3 Schematic diagram of steel bar cage
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Fig.7 Load vs. slip curves of specimens
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Table 2 Load and displacement of SMA connectors

4 F/KN S,/mm F /KN S/mm F,/ F, S,/ S,

SP-1 53.60 1.750 28.38 0.872 0.53 0.50
SP-2 42.50 1.196 25.26 0.392 0.59 0.33
SP-3 28.20 1.506 15.48 0.368 0.55 0.24
SP-4 18.50 1.578 13.34 0.436 0.72 0.28
SP-5 32.20 1.400 22.52 0.434 0.70 0.31

SP-6 27.90 1.260 20.72 0.448 0.72 0.356
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