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Improve Hysteretic Response of Steel Coupling Beams between R.C. Shear Walls

Abstract

In comparison with individual shear walls, coupled reinforced concrete shear walls are
considered more efficient and economical. That's because the coupling beams between these
walls effectively increase the resistance and stiffness of the earthquake-resistant structural

system, and its ability to dissipate the energy transferred to the building.

For architectural or investment reasons, coupled shear walls can be linked by steel coupling
beams, especially where height restrictions do not permit the use of deep reinforced concrete
or composite coupling beams, or where the required capacity and rigidity can’t be developed

economically by those beams.

This thesis discusses how to improve the hysteretic response of the steel coupling beams
between reinforced concrete shear walls by conducting an analytical study using “ABAQUS”
software which is based on the finite element method (FEM), and by taking into consider the

material nonlinearity.

This research includes creating a numerical model by “ABAQUS” that simulates the
experimental model in the referential study, and calibrating this model to verify the results
accuracy. Then, defining parameters of the study which represents: the steel grade of the
coupling beam, the web depth of the steel coupling beam, the web thickness of the steel
coupling beam, and strengthening of the steel coupling beam damaged by the applied load.
And studying the effect of each parameter on the hysteretic response, stiffness characteristics,

and energy dissipation of the model under a cyclic load.

The research concludes that the use of enhanced steel grade for coupling beams results a
better performance of the model. Also, modifying either the web depth or thickness and
fixing the other affects in the web slenderness thus its buckling. Finally, strengthening of the
damaged coupling beam gives an effective solution to recovering the competence of the

coupled shear wall system after earthquake.
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