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Study of Higher Mode Effects and Lateral Load Patterns in
Pushover Analysis of steel frames with steel shear wall

"6 2956 Gen B Sgib Aemo (518395 ¢ (e oo
Ol gl Cxio 9 ple oIRLID (Ul yos (wligo 0USKLID oo Cdud gias )
Olpl Cxio g ple olRL1S 0 il—Ol yos (6 5570 (Soxiilas -Y
Ol o § ol SIEEHS 0 3lum O3l o )l iyl 1

Abstract
When an earthquake occurs, the structure will enter into a nonlinear stage; therefore, new approaches based

on nonlinear analysis are needed to flourish with purpose of more realistic investigations on seismic
behavior and destruction mechanism of structures. According to the modern philosophy, "Performance-
based Earthquake Engineering" is formed in which simple nonlinear static analyses are mostly used in order
to determine the structure behavior in nonlinear stage. This method assumes that the structure response is
only controlled by main mode and the shape of this mode will remain the same while it enters the nonlinear
stage. Both of these assumptions are approximate, especially in high buildings which have long period. It
seems that constant load pattern used in these methods can not consider all of the effects properly. In this
paper, it is tried to study the accuracy of these methods in comparison to nonlinear dynamic analysis, by
considering various load patterns existing in FEMA, also load patterns proportional to higher modes in
nonlinear static method, and employing approximative method of MPA modal analysis, study the accuracy of
these methods in comparison to nonlinear dynamic analysis. For this purpose, three steel frames of 4, 8, and
12 stories with steel shear wall have been studied.
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