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ABSTRACT

Earthquakes are one of the most common natural disasters, which affect
both human life and property. To avoid negative effects of earthquake, the
nonlinear response of structures under dynamic loading should be accurately
modelled to investigate their actual behaviour under earthquake loading to ensure
safe and sound design. To yield proper results, accurate representative structural
models should be developed for the elements resisting lateral loading and
representative ground motions pertaining to the site should be employed. Then
relating such response to that of elastic behaviour should be conducted to correlate
response modification factors in design codes with actual response. The main
objective of the research is to study factors affecting response modification factor
for reinforced concrete shear walls such as vertical reinforcement ratios, aspect
ratios and levels of axial stress, and then comparing calculated response
reduction/modification factors for reinforced concrete shear walls with those

recommended in ECP and in international codes.

A total of 60 analytical models for RC shear walls structures analysis models using
push over analysis and time history analysis. The models were chosen to test the
effect of different parameters on the behaviour of the structure, namely, lateral load
eccentricity, wall arrangement and presence of walls orthogonal to the loading

direction. The software used in this study is Seismostruct 2016.

The research was carried out over three phases. The first was a review of previous
literature related to the focus of the study. This was carried out in order to have a

clear and broad understanding of the previous findings in this field.

During the second phase, a modelling technique for RCM/RC walls and buildings
was developed and verified against the experimental results of seven individual
walls and full structure available in literature. Some factors and recommendations
regarding the modelling of RCM/RC walls under lateral loading using Seismostruct
2016 were extracted from this phase. It was found that the devised technique could

be incorporated for the RC shear walls considered in the parametric study.



The results of the verification phase served as a basis for the last phase of the
research during which a parametric study was generated in order to investigate the
behaviour of the system level. The parameters tested were the aspect ratios, the
levels of axial stress and the vertical reinforcement ratios.. Throughout this phase,

it was found some results such as:

e The response reduction / modification factor (R) value is sensitive to the
variation in vertical reinforcement ratio more than the variation in level of axial
stress.

e By increasing the aspect ratio, the R-value decreases. As an example; from
WI1-3, WI1-6 to WI-12, R decreases with ratios of 10.1 % and 9.4 %

respectively.

e By increasing the aspect ratio, the V,-value decreases. As an example; from
WI1-3, W1-6 to W1-12, V, decreases with ratios of 46.3 % and 52.5 %

respectively.

e By increasing the aspect ratio, the A0.8u-value increases. As an example; from
W1-3, W1-6 to W1-12, A0.8u decreases with ratios of 170.9 % and 178.0 %

respectively.

e Increasing the vertical reinforcement ratio leads to lower p and then lower R-

value.
e Increasing aspect ratio leads to lower p, and then lower R-value.

e By increasing the vertical reinforcement ratio and the level of axial stress, the

structural stiffness increases.

e The R-values recommended in design codes are almost matching with the

calculated values for the R-factor.

e R-values calculated using non-linear time history is considered more accurate
than those calculated using pushover analysis as they don’t depend on any
assumption as R-value calculated bases on pushover analysis, that the R,

depends on the time period as suggested by New mark and Hall.
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