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1 Smart Materials
2 Shape Memory Alloys (SMAs)

3 Nitinol = Ni and Ti are the atomic symbols for Nickel and Tita-
nium. The “NOL” stands for the Naval Ordinance Laboratory where
it was discovered.

4 Polymorphism
5 Austenite
6 Martensite
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Table 1. Mechanical properties of concrete
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Table 3. Mechanical properties of longitudinal and

transvers rebar utilized for the beams
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Fig. 4 Steel rebar stress-strain relationship in the
software
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Table 2. Parameters used to define the behavior of

concrete material in the software
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Fig. 3. Concrete stress-strain relationship in the

software
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Fig. 6. An example of a modeling beam in the ANSYS

software
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Table 4. Mechanical properties Nitinol wires
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Fig. 11. Loading method and support condition of

specimens in the experimental study
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Fig. 14 Mid-span load vs. deflection diagram of the test
beams rising the mid-span yield load
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Table 6. Deflection, capacity and increase in the
capacity of test beams in all four steps of loading
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Table 5. Norm of convergence values and selected step

size in ANSYS
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Table 8. The residual deformation of the modelling

beams
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Table 7. Absorbed energy and its percentage increase

for the specimens
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load vs. mid-span deflection of beam L2

(s 35 5

(o o) 01 i
() 20 (53w A0 digod (3100 yunti—g i daany Lo Y'Y JSU
L3 50 2pKuivk;l diged g

Fig. 22. The numerical and experimental compari-
son of load vs. mid-span deflection of beam L3
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