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Abstract

Reinforced concrete masonry (RCM) shear walls are considered as an
effective lateral load resisting system (LLRS), many analytical and
experimental studies were conducted to survey the behavior of RCM shear
walls against lateral loading to help designers to predict their response under
the effect of severe ground motions. Analysis of structures using time
history method is considered one of the methods used for simulating the
response of structures subjected to seismic loading in order to predict the
behavior of these structures. In international codes, the value of reduction
factor was obtained by testing many types of walls under cyclic and dynamic
loading. Actually, codes don’t provide the configuration of tested walls, so
in this research will make an investigation on different wall configurations
and buildings exposed to dynamic loading.

This study was performed to have further insight on the behavior of RCM
individual shear walls and midrise buildings composed of these walls as
their main gravity and lateral load resisting system. A review of previous
literature was undertaken to have clear ideas of the previous findings related
to the point of study. After a review of literature this research was divided
into two phases:

The first phase of the study was to generate analytical models for RCM
individual shear walls with different configuration (rectangular, flanged and
end-confined) tested by Shedid et al (2010) and verify these results against
experimental results mentioned in literature. The softwares used in this study
are OpenSees, Response-2000 and Seismo Signal software. The second
phase was to generate a parametric study, where 27 specimen models for
individual walls were generated in order to study the value of response
modification factor (R) and deflection amplification factor (Cd). These walls
have different configurations (rectangular, flanged and end-confined),
reinforcement ratio and aspect ratio. Also, nine building models (symmetric
and asymmetric) were generated to evaluate the seismic performance of



structures composed of different RCM walls with respect to ultimate lateral
strength (Qu) and drift for each constitutive wall. All models were subjected
to actual earthquake records (ten records). During this study, all walls within
the building models were supported to be totally uncoupled.

Finally, the conclusions related to the RCM individual shear walls and
buildings are presented.

Conclusion related to RCM individual shear walls,

. Response modification factor (R) and deflection amplification factor
(Cd) are affected by aspect ratio, wall configuration and reinforcement ratio.

. R and Cd factors are sensitive to the variation in vertical
reinforcement and wall configuration more than aspect ratio (equal or
greater than 2).

. Walls with the same reinforcement ratio and same configuration but
different aspect ratio, for aspect ratio equal or greater than 2, there is no
significant change in value of R factor.

. According to the aspect ratio, the walls with lower aspect ratio (same
walls configuration) have R and Cd values lower than those walls with
higher aspect ratio.

. According to reinforcement ratio, the walls with higher
reinforcement (same wall configuration) have R and Cd values lower than
those walls with lower reinforcement ratio.

. According to wall configuration, rectangular walls have R and Cd
values less than flanged and end confined walls.

Conclusion related to symmetric and asymmetric buildings,

. The building strength decreases as the distance between center of
mass CM and center of rigidity CR increases.

. The building displacement increases as the distance between CM and
CR increases.



. The location of the CR is not constant over the loading history due
to the fact that not all walls lose their stiffness with the same rate.

. The location of the CR cannot be calculated based on the gross
stiffness or even uniformly modified stiffness of elements of the LLRS.

. The use of constant value for stiffness modifiers for different
elements of the structure to model its behavior under seismic loading, as
used by current design codes, is not a realistic method since, as presented in
this study, walls lost stiffness with different proportions.

Keywords: Time History Analysis, Response Modification Factor,
Analytical Models, Ground Motion, Dynamic Analysis.
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