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ABSTRACT 

Structural steel special moment resisting frames (SMRF), special 
concentrically braced frames (SCBF) and eccentrically braced 
frames (EBF) are designed as a part of building frames to control 
the damage during earthquakes. Choosing an appropriate 
lateral force resisting system (LFRS) is related to many 
parameters. The dynamic response of structural systems is 
affected by the flexibility of the foundation system adopted. 
This effect is referred to as soil structure interaction (SSI). 
Structural damping in nonlinear response history analysis 
(NLRHA) is routinely assumed to be elastic and viscous. The 
Rayleigh damping formulation is one common damping 
approach. Firstly, in this study, a nonlinear RHA simulation 
procedure was employed. Foundation flexibility with fully 
nonlinear SSI effects was incorporated in the NLRHA. In 
addition, the effect of various Rayleigh damping settings on the 
elastic and inelastic dynamic response of the structures was 
studied. Secondly, the performance levels of SMRF, SCBF and 
EBF systems were addressed, with and without the foundation 
flexibility. Thirdly, the simulation procedure was developed to 
incorporate the embedded depth in the analysis of the SMRF, 
SCBF and EBF structural systems. In the fourth part, the effect 
of the near foundation zone on the dynamic response of the 
SMRF with embedded depth was addressed, proposing a 
correlation to estimate the dynamic properties of the soil in the 
near foundation zones. Rayleigh damping approach was mainly 
affected by the flexibility of the foundation and led to a 
different dynamic compared to the fixed base condition, and 
the dynamic response of the special LFRS was significantly 
affected by the kind of the motion and the site properties. The 
existence of soft site condition in the near-foundation zone led 
to isolate the SMRF systems and change the performance level 
from “collapse” to “life safe”. 
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