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Deformation Characteristic of Concrete Beams Embedded
Superelastic Shape Memory Alloy
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Abstract: Taking advantage of the superelasticity effect of shape memory alloy (SMA) and the
characteristic of applying large forces on the resisting member in the transformation of SMA when
restoring, smart concrete beam was developed by embedding superelastic SMA into the tensile
zone of concrete beams during concrete casting. Deformation behavior and influence of factors on
the deformation characteristic of SMA smart concrete beam were investigated experimentally.
Self-restoring mechanism of SMA smart concrete beam embedded superelastic SMA was
analyzed. Experimental results show that SMA significantly increases structural survivability and
allows structure to recover from residual deformation by damaged earthquake and typhoon; the
crack almost closes completely when unloading after generating a large deflection in the beams.
Increasing the consumption of superelastic SMA can significantly improve the capacity of self-
restoration of SMA concrete beams, but the steel main bars play a very negative role in reducing
residual deformation.
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Fig. 2 Relation of Stress and Strain of

Superelastic SMA Wire
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Fig.3 Smart Concrete Embedded SMA
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Fig. 6 Relation of Load and Mid-span

Deflection in Specimen L2
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Fig. 9 Variation of Crack Width of Specimen L2
L3 L1 Z 2 MEd. 7 L4 5 L1 MaeiRE
HFELHE SR ERARLL O 5 RERS mmi &
G2z, 10,11 23 50 i fF L3 L4 78 id 2
W - BE h BR EE h 2. HERCE 5,10, 11 WL 3
AR 22 (9 A8 T 7 A e R — B0 0 5 AT I 35 1)
Rtk EV B LS R B AR A X R BIERIC
124 4 W9 B0 RIELAR 1A R/ X 2 9 2 JE B [l A 4
R/ AH 2 G AR B T B I R T
W 36 . S RE R 52 B 2 B ff 2k, RS R ERE N
7.5 mmi R L1 BTk 7. 411 kN L3 fY
N 9. 283 kN M fF L4 7285 52 4 mm
B 47 275 35 10. 806 kN,
2.2 ERiEZEeSRELZEMNERANX

WAF LS 5 L1 B G & AR K 58 e M IR . H

WPF LS 5 L1 AT OR . 720 L1 P &
G 22 5 IR BE L 2 A B B A L A < T O IR A il [ T
G v B A A L 5 TR B b [R) A 5 i AR K LS
A2 SIRE AR, AL LS
REE T IEE TAE. Pk L5 Algm g R WIA 12, M
Bl 12 r LA 2 R B RIT RS L B R e




% 34 BR#t L F L BARITIL A 23 R AR MR £ R0 T A e 5

i BU/KN

3 6 8
B % /mm
B 10 e L3 MEE-ERRELR
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