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Abstract— A U-Shape six-story reinforced concrete building 

with and without shear walls have been analyzed using 

SAP2000, ETABS and ANSYS software packages under an 

excitation of El Centro earthquake. The analyses showed the 

torsional coupling effects that raised from the non-symmetrical 

horizontal plan of the building when it subjected to lateral 

excitation and then how to eliminate or minimize these effects by 

using proper shear walls of selected properties in specific 

locations of the building. The results of the first analyses of the 

MRF building without shear walls have shown that torsion is the 

dominant mode of vibration due to nonsymmetry of the 

building. The second analyses carried out after addition of 

selected shear walls in a manner to coincide the center of mass 

of the building on its center of rigidity have shown a great 

minimization of these torsional coupling effects under excitation 

of earthquakes. 
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I.  U1 BUILDING DESCRIPTION 

The U-Shape six-story reinforced concrete building of 
43.2×43.2m in plan and 24.5m in height is shown in Fig. 1. 
The height of the ground story is 4.5m and for the other five 
typical stories is 4.0m, measured from beams centers. The 
main horizontal span is 7.2m in both directions. All the 56 per 
story columns of 500×500mm cross sections, beams of 
600×300mm, and slabs of 200mm thickness. The building 
modeled as fixed supported at the base and the damping ratio 
considered as 5%. The material properties are summarized in 
Table I. 

 

 

 

 

Fig. 1. The 3D and plan views of the U1 building 
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