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Experimental study on seismic performance of frame-controlled rocking wall
structures using SMA devices

Dong Jinzhi'?  Li Xiangmin' Zhang Fuwen' Jiang Lixue' Jiang Lu' Xu Qingfeng'

(1. Shanghai Key Laboratory of Engineering Structure Safety, Shanghai Research Institute of Building Sciences, Shanghai 200032, China;

2. Tongji University, Shanghai 200092, China)

Abstract: A new type of controlled frame-rocking wall structure form was proposed, in which the restraints were
applied through SMA devices instead of the traditional implementation based on prestressing tendons. The
V-shaped hinged support was installed between the wall and the foundation to realize the wagging and vertical
support of the wall. Some energy-consuming connectors were installed between the rocking wall and the main
frame to enhance the energy dissipation capacity. The seismic performance, failure mode and self-centering
performance of compared frame structure and the frame-rocking wall structure using SMA device model were
carefully investigated through the pseudo-static loading tests. Results showed that the stiffness and the bearing
capacity of the controlled frame-rocking wall structure based on SMA device were improved significantly with
the amplitude of 150% and 103%, respectively. The energy-dissipation connectors played important role in the
ductility deformation, so that the hysteretic energy dissipation capacity of the structure was increased by 183%,
and damage of the beam ends, column ends and beam-column joints was reduced effectively. The SMA device
effectively achieved the preset working mechanism, which provided a certain restoring force for the resets of the
rocking wall. The parameter matching between the rocking wall, the energy-dissipation connector and the SMA
device needs further research.
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Table 3 Feature points on skeleton curves of specimens
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iEf 4825 4.50 186.66 54.17 225.20 110.45 191.42 202.65 3.74

CF 15.4
2l -47.35 -4.50 ~174.42 -52.16 -212.70  -109.15  -180.80  —204.80 3.93
Ef 69.92 2.25 387.55 62.47 460.26 149.75 350.89 224.90 3.60

FRW-SMA 38.7
21 =70.00 -2.25 -399.80 —64.06 -466.38  —149.69  -405.50  —180.30 2.81
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Fig.16 Stiffness degradation curves of specimens
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Fig.17 Energy dissipation coefficients at various stages of
displacement for the two specimens
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Table 4 Energy dissipation coefficients at various stages
of displacement for the two specimens

n#k RERAEI R

(R %! R CF A FRW-SMA el
1/550 0.637 1.176 2.85
1/400 0.477 0.987 2.07
1/300 0.431 0.916 2.12
1/200 0.429 0.979 2.28
1/100 0.621 1.129 1.82
1/67 0.686 1.341 1.95
1/50 0.900 1.786 1.99
1/40 0.986 1.850 1.88
1/30 1.297 2.106 1.63
1/25 1.373 2.032 1.48
1/20 1.536 2276 1.48
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Fig.18 Strain-displacement curves of SMA bar
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Fig.19 Deformation curves of SMA devices
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