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076) Self-centering technique for existing concrete bridge columns
using prestressed iron-based shape memory alloy reinforcement
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Fig. 2. Design details of original column specimen (All dimensions in mm).
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Fig. 3. Steps of proposed self-centering technique: a) existing column; b) concrete cover removal by hammering; c) drilling of holes; d) grouted longitudinal Fe-SMA
bars; e) installed helical Fe-SMA spirals; f) activation using gas torch; g) after shotcreting.
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Fig. 5. Behavior of Fe-SMA bars: a) tensile stress vs strain; b) stress vs temperature on thermal activation.
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077) From experimental testing to computational modeling: A
review of shape memory alloy fiber-reinforced concrete composites
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Straight SE SMA fiber, ST L-shaped SE SMA fiber, LS

N-shaped SE SMA fiber, NS Spearhead end SE SMA fiber, SH
(a) Different shapes of SMA fibers used.

Beam with spear-head shaped fibers

(b) Fracture propagation of SMA-fiber reinforced concrete beams.
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Fig. 15. Compressive failure modes for different fiber with varying volume ratios [22].
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Fig. 17. Piezoresistive experimental configuration with repetitive compressive stress (dimensions in mm) [24].
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Fig. 22. (a) RVE and coordinates diagram; stress concentration in the RVE domain for
f = 0 after the first normal-shear loading: (b) o..; (¢) o,,; (d) o4 [145].
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Fig. 23. (a) Geometry of homogenized and direct FEA models; (b) load-displacement
curves from the homogenized and the direct FEA [149].
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078) Multiphysical simulation of iron-based shape memory alloy
(Fe-SMA) activation embedded in concrete structures
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Fig. 1. (a) Fe-SMA strip and (b) concrete bar with Fe-SMA bar.
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Fig. 3. Stress-strain curve for the SMA in tensile loading (total) and individual stress—
strain components.
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Fig. 4. Loading and unloading of Fe-SMA in experimental investigation and multiphys-
ical simulation.
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079) Post-damage flexural self-strengthening response of iron-based
shape memory alloy fiber-reinforced concrete: Experimental and
numerical investigation
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Fig. 5. Determination of (a) flexural and (b) compressive strength of concrete based on EN 1015-11.
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(a) (b)
Fig. 15. Crack opening in a specimen with steel fibers: (a) before heating, (b)

after heating.

\

(a) (b)

Fig. 16. Crack opening in a specimen with Fe-SMA fibers: (a) before heating,
(b) after heating.
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Fig. 19. Recovery stress distribution in the Fe—-SMA fiber under activation, with encastre boundary conditions applied at supports (in MPa).

(b)

Fig. 20. Numerical model of the prism specimen: (a) concrete prism with randomly distributed Fe-SMA fibers embedded in the matrix, (b) meshed concrete
matrix with applied boundary conditions and traversing beam.
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080) Synergistic Effects of Fiber Inclination, Geometry, and Thermal
Treatment on Fe-SMA Fiber Pull-Out Resistance in High-
Performance Concrete
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(c) Specimens after flexural testing

Figure 10. Three-point bending flexural test: (a) prismatic 40 mm x 40 mm x 160 mm specimen
positioned on rolling supports prior to loading; (b) mid-span loading during the test; (c) fractured
specimens following completion of flexural testing.
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Figure 12. Mean load—displacement response of plain HPC at ambient temperature, 100 °C, and
200 °C: (a) flexural test on prismatic specimens; (b) compressive test on cubic specimens; (c) direct

tensile test on briquette specimens.
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