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Fig. 1 Test loading setup Fig.2  Specimen size and reinforcement in detail
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Tab. 1  Specimen reinforcement table
HERC AT i SMA Fic ¥ )
aveE o — — — R L W LA
£ N il 3 N BCAR (%)
XJD -1 4P16 P®10@ 80 T (4D10 YEHA) 0 0.3 2$10@ 80
SID -1 4916 ®10@80 4 EARH 10 mmSMA #fi 0. 65 0.3 2010@ 80
SID -2 4d16 ®10@80 4 HREAEN 12 mmSMA 0.94 0.3 2010@ 80
SJD -3 4916 ®10@80 4 EARN 12 mmSMA #fi 0.94 0.3 2010@ 50
F2 BELIAHTUER
Tab.2 The measurement results of concrete cubes specimens
o | )
S RZME
1 2 3 4 5 6
PUENFRIES) P, /kN 882.8 746 802. 8 847. 6 732 888 —
S — 810.6 — — 822.6 — 816.6
B SR B bR ifE £,/ MPa — 35.80 — — 36. 34 — 36.07

&3 WMIERELERR

Tab.3 The performance of reinforcement

WAL Hitk J G £,/ MPa W BREEEL £,/ MPa SRR E/MPa
HRB400 ®10 450 602.7 2.072 x10°
HRB400 P16 455.2 620.7 1.956 x 10°
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F4 Fe-Mn-Si BEG&HRHERE
Tab.4 Fe — Mn - Si based alloy material properties
HapE W/ (kg - m™2) KA/ (C)  BURIBRE/MPa  JEIRSREE/MPa HRKZE(%) WENAE(%) KN F1/MPa
Fe — Mn - Si %44 7 200 1315 700 330 28 <2 300
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Fig. 3 Schematic diagram of fiber

cross — section division
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Fig. 6 Reinforcement constitutive relationship
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Fig. 9  One — dimensional load — deformation

hysteresis model
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Resilient Performances Analysis of Fe — SMA Reinforced Frame Joints
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Abstract

The continuous accumulation of concrete frame structure beam — column joint residual deformations under
major earthquakes is one of the main causes for structural destructions. How to reduce residual deformations of the
beam — column joints under dynamic cyclic loading and improve their earthquake resilient performances ( ERPs)
is of great significance. Shape memory alloy (SMA) rebars with the superelasticity can replace ordinary rebars
in beam — column joints in concrete frame structures to greatly increase the ductility while maintaining high ener-
gy dissipation capacity and high ERPs. In order to systematically analyze the seismic resilient deformation per-
formance, the OpenSEES system platform is used to establish a finite element model (FEM) of corresponding
joints, numerically simulating internal forces and deformation laws of ordinary beam — column joints and iron —
based SMA beam - column joint under pseudo — static loading, and comparing with the test results. After the
model updating, the hysteresis performances of the novel joints under different parameters such as compression
ratios are further investigated, obtaining the law of the ultimate bearing capacity, stiffness, damping, residual
deformation, and the resilient deformation capacity. The results show that the established model can better reflect
the law of the hysteresis performances and resilient deformation capacity, and the proposed novel joint has better
seismic performances and resilient deformation capacity as well as obviously reduced residual deformation than
the normal joints.

Keywords: Fe — SMA frame joints; resilient performances; superelasticity; seismic performances; pseu-

do - static loading; residual deformation



