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Abstract

Lightweight Steel Frame (LSF) structures are made of cold formed steel and due to the high strength-to-weight ratio, they have been developed
rapidly. They are becoming more acceptable in housing industry; especially in low rise residential buildings. Some advantages of these structures are
lightness, being made of recyclable material and fast and easy installation. An important issue in the performance of these structures is their behavior
in the presence of seismic loads. These structures have the ability to be combined with other lateral resistant systems like Moment Resisting Frame
that operates as a dual system. LSF combined with steel frame as a dual system could reduce the construction limits like constructing stairs. In the
present study, nonlinear performance of the structures has been investigated by using nonlinear static analysis. In order to achieve this, forty different
3D models of two, three, four and five story buildings have been evaluated. In other words, ten different steel-to-LSF stiffness ratios are investigated
for each type. In this article, seismic parameters for each model have been determined and an optimal model is recommended for each type. Based on
the results obtained in this research, in the two-story structure, Resistance is about twice and behavior factor has been increased 18%. In addition, in
three-, four- and five-story buildings, this dual system has a good performance in strength and capacity and performance of ductility is increased.
Moreover, structural response curves in four and five-story buildings would be more nonlinear.
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Lightweight steel frame, Non-linear performance, Dual system, Ductility analysis, Non-linear static analysis
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Fig. 1 Steel Staircases in LSF
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Fig. 4 Section of structure in 3-story building
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Table 1 Name of models (two-story)

Slasis ISTINE
LSF+IPE14** S2MF1*
LSF+IPE16 S2MF2
LSF+IPE18 S2MF3
LSF+IPE20 S2MF4
LSF+IPB12 S2MF5
LSF+IPB14 S2MF6
LSF+IPB16 S2MF7
LSF+IPB18 S2MF8
LSF+IPB22 S2MF9
LSF+IPB24 S2MF10
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Table 2 Force and behavior factor ratio in two-story structures

ISTIRE FMOd/FLSF Ruod RMod/R
S2MFL 159 4.05 1013
S2MF2 176 417 1.043
S2MF3 146 4.07 1.018
S2MF4 163 3.54 0.885
S2MF5 151 450 1125
S2MF6 248 472 1.180
S2MF7 225 453 1133
S2MF8 246 4.14 1.035
S2MF9 2.66 3.46 0.865
S2MF10 4.75 391 0978
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Fig. 6 Capacity curve of two-story models
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Table 3 Force and behavior factor ratio in three-story structures

. . F, R
ISNE MOd/FLSF Ruod Mod/R
S3MF1 1.46 457 1.188
S3MF2 1.70 4.88 1.220
S3MF3 1.62 4.82 1.205
S3MF4 2.17 454 1.135
S3MF5 1.62 4.24 1.060
S3MF6 2.00 4,78 1.200
S3MF7 2.06 4.36 1.090
S3MF8 2.77 3.59 0.898
S3MF9 4.07 3.36 0.840

S3MF10 4.93 2.28 0.560
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Fig. 7 Capacity Curve and Idealized Diagram of S2MF6
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Fig. 8 Capacity curve of three-story Models
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Table .4 Force and behavior factor ratio in four-story structures

olupt  FMoa [pyer Romoa Rutoas
SBMF1 146 457 1188
S3MF2 170 488 1.220
S3MF3 162 482 1.205
S3MF4 2.17 454 1135
S3MF5 162 424 1.060
S3MF6 2.00 478 1.200
S3MF7 2.06 436 1.090
S3MF8 2.77 3.59 0.898
S3MF9 407 3.36 0.840
S3MF10 493 2.28 0.560
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Fig. 9 Capacity curve of four-story Models
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Table .5 Force and behavior factor ratio in five-story structures

ISTIRE FMOd/FLSF Ruod RMod/R
S5MFL 128 7.94 1.985
S5MF2 118 8.34 2.085
S5MF3 151 6.68 1670
S5MF4 171 4.23 1.058
S5MF5 179 5.14 1.285
S5MF6 1.90 5.32 1.330
S5MF7 191 4.99 1.248
S5MF8 260 3.84 0.960
S5MF9 3.70 4.61 1153
S5MF10 4.37 5.32 1.330
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Fig. 10 Capacity curve of five-story Models
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