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This thesis discusses the effectiveness and reliability of a macroscopic modeling approach in predicting the hysteretic response of reinforced concrete structural walls. Past research identified that analytical models based on a macroscopic approach can be efficiently incorporated into nonlinear wall analysis; however, commonly used approaches neglect important features of observed behavior such that a reliable model for practical analysis of RC structural walls is not available. The Multi-Component-in-Parallel Model (MCPM) was reviewed in this study and found to provide a flexible approach to reliable model the nonlinear hysteretic behavior of structural walls. The model was calibrated with experimental data from cyclic tests on reinforced concrete walls. Comparison of the analysis and experimental results were made to study the physical phenomena underlying the response of the model to quasi-static loading. Sensitivity studies of the response to several modeling parameters were conducted. The MCPM was found to be effective in predicting the cyclic load-displacement wall response. Cyclic characteristics of the observed behavior, including stiffness degradation, hysteresis shape, residual displacements, and pinching behavior were clearly represented by the model. The initial pre-cracked lateral stiffness of the wall model was overestimated by a factor of approximately 40%. It was concluded that the results of the analytical model were reasonable, and that the influence of cracking on lateral stiffness occurs earlier than predicted.

