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Research on latticed long-stroke shape memory alloy restrainer

LI Yonghe', WANG Guoyan', DANG Xinzhi*, CAO Sasa'
(1. College of Civil and Transportation Engineering, Guangzhou University, Guangzhou 510006, China;
2. Department of Bridge Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to limit the excessive relative displacement between pier and beam, a latticed long-stroke
restrainer( LLSR) based on shape memory alloy (SMA) bar is proposed on the basis of single long-stroke shape
memory alloy restrainer (LSR). The device consists of SMA alloy bar with excellent superelasticity and re-centering
performance, MC nylon, steel pipes and strips or plates. SMA bars can consume ground motion energy and provide
re-centering capability. The MC nylon and steel pipe form an anti-buckling system to prevent the SMA bar from
buckling under pressure. Firstly, the structure and working mechanism of single long-stroke shape memory alloy
damper and lattice long-stroke shape memory alloy damper are described. Secondly, the tensile test of SMA bars
under different heat treatment temperature was carried out to determine the SMA bar with the best superelasticity,
which was then used as the inner core of the LSR. Then, the axial tension and compression experiment of a single
LSR was conducted to further study its mechanical properties. Finally, based on the experimental data of the LSR
and the finite element software of ABAQUS, the numerical analysis and parameter analysis of the LLSR were carried
out, and the corresponding design method was proposed according to the results of numerical analysis and parameter
analysis. The research shows that LLSR not only has stable energy dissipation capacity but also has good
re-centering ability.
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Table 1 LSR geometric dimensions mm
dbar D bar dplasti(‘ D tube Lex ler Llube
12 16 32 42 112.5 1 000 1 100

xR2 WEMMC RBENHRISEH

Table 2 Material parameters of steel pipes and MC nylon

pZp s FPERL B/ GPa %/ MPa TR L v P/ (kg/m*)
A36 200.0 300 0.30 7 800
TRRAENE 31.9 90 0.38 1150
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Fig. 10 Experimental setup Fig. 11 SMA bar tensile test
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Fig. 12 Stress-strain curves of SMA bar specimen



551 K], A5 AR ARAT R ARICL A B PR BT 67

R3 SMA HEMHSE
Table 3 Material parameters of SMA bars
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Fig. 13 LSR force-displacement curves
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Fig. 14 Damage situation
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Fig. 15 Variation of mechanical properties with the amplitude of applied displacement
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Fig.21 Comparison of hysteresis curves with different friction coefficients
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Fig.24 Changes of mechanical properties of LLSR under different friction coefficients
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