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Installation of vibration control devices is a popular retrofit strategy for seismically-deficient RC buildings in Japan. This 
study proposes a practical retrofit design strategy for low-strength RC buildings in developing countries using elasto-plastic 
dampers, particularly Buckling Restrained Braces (BRB) and its effectiveness is discussed. 
  In Chapter 2, a system composed of a BRBs and elastic steel frames is introduced as an effective and easy in-plane retrofit. 
The supplementary steel frames prevent damage concentration and eases installation, while the BRBs provides damping and 
acts as a force limiting device, protecting the low-strength RC frame. To design the BRBs, the closed-form equivalent 
linearization method including the concept of steel frame is proposed. 
  In Chapter 3, a retrofit design method proposed to configure the BRBs to torsional vibration. This is based on a simple 
elastic kinetic model capable of capturing the torsional response. The proposed BRB design method is extended to include 
the proposed kinetic model and control the torsional response. 
  In Chapter 4, an optimization based design method with a hybrid genetic algorithm is introduced that uses nonlinear 
time-history analysis of a multi-degree of freedom model including higher modes and influence of various assumptions. The 
damper designs based on equivalent linearization method are compared with the obtained optimal design defined as the one 
satisfies the displacement criteria while using the minimum number of dampers. 
  In Chapter 5, the static loading tests results of full-scale single story RC frames retrofitted with the proposed additional 
retrofit frame is presented. The results of these tests are used to calibrate the material and component models in the proposed
retrofit design method and to validated the analytical findings. The composite effect of the frames is found to be an important
parameter and the equivalent strain energy of the elastic steel frames is modified to account for this effect. 
  In Chapter 6, the influence of composite action on the overall structural response is investigated numerically using 
time-history analysis.


