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Abstract

Reinforced concrete deep beam is considered as one of the most
important constructional parts, and the behavior of the reinforced concrete
depends on several factors; one of these factors is: location of the applied load and
whether it is centric or eccentric. But in practice as in the case of building, the
centrality of load is not guaranteed. Due to limited studies on these parts of
buildings under the influence of eccentric loads were considered here as an
incentive factor to choose and accomplished the present study.

The significant development in the method of finite elements in the
analysis of concrete structures, adoption of researchers in this way widely in
solving many complex issues and the abundance of software which adopts this
method in analysis, one of these software is ANSYS, which proved good
efficiency in the analysis of concrete structures, this was a motivation to use this
method in our current study.

Experimental results for deep beams under eccentric loads were
compared with results of computation work of ANSYS program to check the
validity of the numerical model in representing deep beams under eccentric loads.
After the numerical model was adopted, the computation work was carried out
using laboratory results of deep concrete beam with variable factors such as load
eccentricity, height of deep beam, ratio of vertical web reinforcement, concrete
compressive strength and yield strength of vertical web reinforcement.

Loads are applied at different distances from center of the deep beams.
The height of deep beams was gradually increased to reach a height equal to twice
the height of the experimental deep beams with applied eccentric load for each
increment in height. The ratio of vertical web reinforcement was also increased
for (2-2.25) times of the vertical reinforcement ratio of the laboratory model and
also exposure to eccentric load. The compressive strength of deep beams was
changed and subjected to centric and eccentric loads. The vertical web
reinforcement ratio of high-strength concrete deep beam was increased to (25%,
50%, 75%) respectively and subjected to centric and eccentric loads. The study
included the effect of yield strength of vertical reinforcement on the behavior and
failure load of the beam.

The results of the numerical analysis with the practical results showed a
good match between them. Numerical analysis of the deep beams under eccentric
loads shows that its failure loads depends mainly on the position of the load from
center and the failure rule is the compressive strength of concrete when the
eccentricity equal to 50 mm. As the height of the beam increased under eccentric
load the failure load decreases gradually with increasing load eccentricity till the



failure load become equal for the all beams that possess different heights. When
the ratio of vertical web reinforcement for beams was increased from 0.011 to
0.015 under eccentric loads it was noted that there was no significant effect on the
failure load. When the compressive strength of concrete was increased, the results
of numerical analysis showed that there was a significant increase in the failure
load under centric and eccentric load. As for the increase of the ratio of vertical
web reinforcement with ratios 25%, 50% and 75% it was observed that there was
no significant effect on the failure load. When the yield strength and the ratio of
vertical web reinforcement was increased an increase in load failure occur only at
50 mm eccentricity, eccentricity of 15 mm and 30 mm has no significant effect on
the failure load.
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