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Thesis Abstract

Joints are considered some of the most important elements of reinforced-concrete
frames for resisting seismic loads, as their behavior under the effect of these loads has
implication in forming failure mechanisms of frames. One of these failure mechanisms
is shear failure. Thus, studying shear strength of concrete joints is considered one of
the most important works of behavior studying of these joints. As a result of that, it is
necessary to have relationships to calculate shear strength of reinforced-concrete
joints having a high degree of accuracy and taking into account more variables
influential in calculating this strength in comparison to relationships in codes that have

overlooked them.

The research aims to discover an accurate relationship for calculating the shear
strength of reinforced-concrete joints under the effect of seismic loads due to the high
importance of such matter in the behavior of joints taking into account most variables

really influential on joint shear strength.

To work on that, a large number of results of experiments carried out on wide cases of
joints in a group of researches to measure their shear strength under the effect of
seismic loads has been collected. Then these results have been analyzed by the
Bayesian method to extract an accurate relationship to calculate this strength that
takes into account most influential variables and gives results whose bias from
experiment is zero. This proposed relationship has lastly been compared with the shear

strength relationship in ACI 352R-02.

It has been shown through the Bayesian analysis that the variables differ in the order
of their influence on shear strength. Concrete compressive strength has been the most
influential then joint in-plane geometry. Joint transverse reinforcement has also had

an important influence on strength.

The proposed relationship includes the effect of more variables than the relationship
mentioned in ACI 352R-02 despite their sharing the importance of concrete
compressive strength. The bias of shear strength calculated by the proposed
relationship from that measured by experiment has been zero, whereas it has been
large for the ACI 352R-02 relationship though on the safe side. As for uncertainty, it
has been small in the proposed and ACI 352R-02 relationships but smaller in the first.
Consequently, the proposed relationship is better and more accurate than the ACI

352R-02 one.
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