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points. Also when changing the type of predicate from (RHR) to (HRH,
HHH), we notice an increase in the failure load of the opening . The
presence of opening in the beams has a clear and important effect on the
behavior and behavior of the beams, especially when the opening is
located in the shear zone, which leads to the loss of the beam for part of
the failure load, while the presence of the opening in the middle of the
space between the bracket or between the imposed loads does not affect
the amount of the applied loads due to its occurs outside the shear zone.
Also, when observing the failure patterns that occur in the beams, as the
crack width increases with the increase in the size of the opening located
within the shear zone of the beam, and the greatest width of the crack is
in the upper corner of the aperture. Also, the fall of the supports has a
clear effect on the failure load of the beams. A stiffness value of the
support settlement (K) was used, ranging from (0-700) kN/mm with an
increase of 100 kN/mm, as the failure load gradually increases as the
stiffness value of the support settlement increases. The largest value of
the support settlement occurs at the stiffness value of the support
settlement (K) ranging between (0-100) kKN/mm,. Also, when conducting
the numerical analysis of the continuous deep beams and comparing the
results obtained with the results of the analysis using the(strut and tie
method) , it was found that there is a clear agreement of the results and it
was concluded that both the numerical analysis method and the strut and
tie method are reliable in the study of continuous deep concrete beams.



included a study of the change in the shear span to depth ratio, the height
of the beams, the ratio of horizontal and vertical reinforcement, different
support conditions, support settlement and location of the openings in the
beams and the extent of the impact that occurs In the behavior of those
deep continuous beams .

The ratio of the shear span to depth was changed from 0.5 to 1
with the stability of the beam height by 400 mm, then the height was
increased to 600 mm and the height of the beams was changed by
amounts (400,600,720) mm while keeping the horizontal reinforcement
steel ratio for the beams fixed with the ratio of shear space to depth
(1,0.5) . Also, the crushing stiffness factor of concrete (CSTIF) changed
by (0.01,0.1,0.2, 107°), and the type of supports for the beams changed
with the change of the crushing stiffness factor of concrete (CSTIF) from
(RHR) to (HHH, HRH, HRR) and compare the results with the (ATENA
3D) program [37] , also the effect of the presence of openings with
dimensions (120 * 120) mm in the shear span of the beam and in the
middle of the span between the supports and under the loads and increase
in the horizontal reinforcement ratio by (75,50,25) % , Adding vertical
reinforcement by 0.0062 and increasing the proportion of vertical
reinforcing steel by (50%). The comparison of the design of continuous
deep concrete beams by the( strut and tie method) with the results of the
numerical analysis.

Through the numerical analysis of the beams and obtaining the
results, it was found that there is a good agreement between the
experimental results with the results of the numerical analysis of the
beams. When increasing the ratio of shear span to depth from (0.5) to (1),
it was found that the failure load was reduced by 50% at a height of 400
mm, and when the height was increased to 600 mm, it was found that the
failure load was reduced by 32%. When the height of the beams increases
with the stability of the horizontal reinforcement ratio, the failure load
decreases due to the occurrence of crushing of the concrete, and so the
ruling criterion for failure is the compressive strength of the concrete for
the beams. It was found that the concrete crushing stiffness factor
(CSTIF) has a clear effect on the failure load and is very important for
obtaining stability in the numerical analysis of the beams in the case of
the spread of cracks and crushing that occurs to concrete at the integration



Abstract

Reinforced continuous deep beams are one of the important
structural elements in buildings, and they are characterized by having a
relatively large depth compared to the span of the beam . Behavior of
these beams depends on many factors and influences, the most important
of which is the change in the shear span to depth ratio, the height of the
beams, the ratio of horizontal and vertical reinforcement, different
support conditions, support settlement and location of the openings in the
beams. Given the lack of laboratory and theoretical studies and research
on the continuous deep reinforced concrete beams, this was an important
incentive to study some variables that have a clear impact on the
behavior of the reinforced continuous deep beams.

In view of the great progress in the use of the finite element
method in the numerical analysis of concrete structures, and the large
spread of ready-made programs that adopt this method of analysis and its
widespread use by researchers in solving many complex problems, one of
these programs is the ANSYS program, which has proven highly
effective in numerical analysis. For concrete structures, this was an
impetus to use this method in our current study. reinforced concrete was
represented by using the brick element (SOLID65) and the steel plates by
using the brick element (SOLID185), while the steel reinforcement were
represented by using the steel reinforcement element (LINK180) and the
flexible supports were represented by the element (COMBIN14). The
non-linear behavior of concrete and steel reinforcement was taken into
account, and (Willam-Wranke 1975) criterion was used to describe the
non-linear behavior of concrete under the influence of different stresses.

The laboratory results that were studied by previous
researchers for continuous deep beams under the influence of loads were
compared with the results of numerical analysis using (ANSYS) program,
in order to find out the percentage of congruence between them. And to
test the efficiency of the numerical model in representing continuous deep
beams under the influence of applied loads . After the adoption of the
numerical model, a numerical study was conducted on laboratory results
for continuous deep reinforced concrete beams with variables that
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