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Nonlinear Dynamic Analysis of RC Shear Walls using Damage
Mechanics Approach Considering Bond-Slip Effects

N. Davoodi and J. Moradloo”
Department of Civil Engineering, University of Zanjan
Abstractin this research, nonlinear dynamic analysis of concrete shear wall using a new nonlinear model based on damage

mechanics approach and considering bond slip effects is presented. Nonlinear behavior of concrete is modeled by a rotational
smeared crack model using damage mechanics approach. The proposed model considers major characteristics of the concrete
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subjected to two and three dimensional loading conditions. These characteristics are pre-softening behavior, softening initiation
criteria and fracture energy conservation. The model was used in current research analysis after verification by some available
numerical tests. Reinforcements are modeled by a bilinear relationship using two models: Discrete truss steel element and
Smeared model. In Discrete model the effects of bond-slide between concrete and rebar is mentioned using the bond-link element
model concept. Based on the presented algorithms and methodology, an FEM code is developed in FORTRAN. The validity of the
proposed models and numerical algorithms has been checked using the available experimental results. Finally, numerical
simulation of CAMUS | and CAMUS 11 reinforced concrete shear walls is carried out. Comparisons of deduced results confirm
the validity of proposed models. The obtained results, both in the expected displacements and crack profiles for the walls, show a
good accuracy with respect to the experimental results. Also, using discrete truss element model with respect to the smeared steel
model leads to increasing the accuracy of maximum displacement response to 7% in analysis.

Keywords: Reinforced concrete wall, damage mechanics, smeared crack, bond-slip, nonlinear dynamic analysis.
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1. international atomic energy 6. smeared crack
agency (IAEA) 7. interaction

2. strain softening 8. elasto-brittle

3. bond-slip (EDM)

4. interlock 9. interface

5. bond link element 10. cyclic
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