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Summary:  
 

Seismic design has undergone a remarkable development during the past decades. A 

simple approach may be established using equivalent static load method. A more elaborate 

modelling may be achieved by a dynamic time history analysis to improve the judgment on 

structures behavior during earthquakes. A parametric study was conducted for different (RC) 

structures. These structures were firstly designed according to the (IBC) code requirements, and 

then were evaluated using performance based method by subjecting them to earthquake ground 

motions to come up with conclusions to be taken into consideration during the design process. 
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Abstract 

 

Structures seismic design has undergone a remarkable development during the 

past decades. A simple approach may be established using equivalent static load method. 

This approach was improved by utilizing the response spectrum method, and introducing 

the response modification factor (R) to capture the structure ductility and inelastic 

behavior, where structure can dissipate the absorbed energy from earthquakes via 

concrete cracks and yielding of reinforcement. A more elaborate modelling may be 

achieved by a dynamic time history analysis to improve the engineering judgment on 

structures behavior during earthquakes. The current design philosophy, included in the 

majority of international codes as well as the Egyptian code for loads, was based on the 

"force based approach" in which the design safety is reached when the requirements of 

resistance, ductility and equilibrium limit state conditions are achieved. Serviceability 

limit state conditions of deformations and drifts are checked at the end of the design 

process. 

  

Recently, in an attempt to reach a more realistic design, another design 

philosophy called "Performance based approach” was introduced. Performance based 

approach focuses on the structural performance during earthquake. One of the major 

benefits of the performance based approach is achieving the uniform risk principle in 

structures seismic design, which is not provided by implementing the traditional force 

based approach. This research includes evaluation of seismic behavior of two types of 

reinforced concrete high rise buildings: one of them is shear wall system and the other 

one is dual system comprised of shear walls in addition to ordinary reinforced concrete 

moment resisting frames.  A detailed parametric study was conducted for these different 

lateral load resisting systems. These structures were firstly designed according to the 

international building code (IBC) requirements, and then their performance was checked 

by subjecting them to three earthquake ground motions as will be fully described in the 

research methodology. Final conclusions will be highlighted based on a full sets of results 

and discussion. 


