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Fig.1 Smart self-repairing concrete
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Fig. 2 Details of smart SMA wire and self-repairing fibre tubes in concrete beam
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Tab. 1 Basic characteristic of the specimens
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L1 100 400 2 5 — 4 2 3 50 —
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L3 100 400 2 5 — 4 2 3 50 4
L4 100 400 2 5 4% 4 2 3 50 4
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Fig. 3 Load versus mid-span deflection in specimen L1
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Fig. 4 Load versus mid-span deflection in specimen .2
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Fig. 5 Deflection reversion versus temperature

in specimen L1
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Fig. 6 Deflection reversion versus temperature

in specimen L2
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Fig.7 Heating time versus temperature in specimen L1
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Fig.8 Crack behavior of self-repairing in specimen L1
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Fig. 9 Load versus mid-span deflection in the

second testing
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Fig. 10 Cracks reopening in the second testing
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Load versus mid-span deflection in specimen L3
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Fig. 12 Load versus mid-span deflection in specimen L4
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Fig. 13 Crack propagation and repairing in specimen [.3
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Experimental study of self-repairing performance

of smart concrete beams

KUANG Ya-chuan™'*, OU Jin-ping"?®

( 1. School of Civil and Hydraulic Engineering, Dalian University of Technology. Dalian 116024, China;
2. School of Civil Engineering and Architecture, Central South University, Changsha 410075, China;
3. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China )
Abstract: Smart concrete beam is developed by embedding martensite SMA (shape memory alloy)
wires and fibers with adhesives into the tensile zone of concrete beams. The self-repairing performance
of smart concrete beams is investigated experimentally and the repairing mechanism of beams is
analyzed. Experimental results show that the deflections of beams are decreased and concrete cracks
are closed by the SMA wires contracting using electrically heating. The adhesives flow out from the
broken-open fibers into the concrete cracks. The strength of the cracked section is improved by the
adhesives. The repaired cracks remains closed and new cracks form during reloading for the smart

self-repairing concrete beams.

Key words: smart concrete beam; self-repairing; shape memory alloy; repairing fiber; adhesive



