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ABSTRACT

Braces are one of the structural elements used to withstand lateral forces and
provide ductility and stiffness in structures. However, due to the weaknesses of
conventional bracing systems such as deformation reduction, buckling under
compressive forces, and reduced energy dissipation capacity in cyclic loading, a
new generation of braces called shape memory braces has been introduced as a
replacement for conventional bracing systems. In recent years, innovative
materials such as iron-based shape memory alloys have been used in the
construction industry. As a result, a new generation of these alloys, known as
iron-based shape memory alloys, with features such -as weldability, high
formability, high rollability, and cost-effectiveness, has attracted the attention of
many engineers and researchers for use in structural components. Given that
shape memory alloys based on iron are almost the same price as steel, but have a
much higher fatigue life and post-yield stiffness than soft steel, their use in the
core of shape memory braces is justified. For this purpose, 4, 10, and 15-story
structures were modeled and designed with shape memory bracing with a core
made of soft steel and iron-based shape memory alloys, and their seismic
behavior was investigated by performing non-linear analyses in SeismoStruct
software using incremental dynamic analyses, the values of ductility coefficients,
additional resistance, and behavior coefficients in the two bracing systems were
evaluated and compared. According to the obtained results, the value of ductility
factor is 5.11, additional resistance factor is 1.76, behavior factor is 8.67 for
buckling bracing systems with steel core and for buckling bracing systems with
iron-based shape memory alloy core, the value of ductility factor is 4.69 the
added resistance coefficient was 2.29 and the behavior coefficient was 10.62.
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ID No. RSN Year Event Station My PGA L (82) PGV (cm/s)
1 953 1994 Northridge Beverly Hills - Mulhol 6.7 0.52 63
2 960 1994 Northridge Canyon Country-WLC 6.7 0.48 45
3 1602 1999 Duzce, Turkey Bolu 7.1 0.82 62
4 1111 1995 Kobe, Japan Nishi-Akashi 6.9 0.51 37
5 752 1989 Loma Prieta Capitola 6.9 0.53 35
6 767 1989 Loma Prieta Gilroy Array #3 6.9 0.56 45
7 1633 1990 Manyjil, Iran Abbar 7.4 0.51 54
8 725 1987 Superstition Hills Poe Road (temp) 6.5 0.45 36
9 829 1992 Cape Mendocino Rio Dell Overpass 7 0.55 44
10 1244 1999 Chi-Chi, Taiwan CHY101 7.6 0.44 115
11 1485 1999 Chi-Chi, Taiwan TCU045 7.6 0.51 39
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