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Abstract
The structural behaviour of reinforced concrete rectangular deep beams with web
openings under repeated loading is investigated. For the experimental part of the
work (17) models of the simply supported beams of the section (0.1x 0.4) m,
length (1.3 m), with four sets of variables are studies:- First: shape of the
openings. Second: the position of the openings. Third: openings reinforcement.
Fourth: shear span to effective depth ratio. The beams behaviour under different
load during the tests are monitored which are( first soft crack range, loads caused
plastic hinge range and the loads caused that end failure). The concrete strain,
midspan deflection, and crack width pattern are measured at this stage with these
ranges of loads. Numerical study was carried out using non-linear finite element
solutions. Eight nodded three-dimensional element called SOLID 65 available in
ANSYS version 11 program was used to model the reinforced concrete beams.
The results obtained by finite element solutions showed a good agreement with
experimental results. A comparison with literature for static load proved that the
repeated load caused reduction in shear strength while, caused increase in
deflection and crack width. The test results showed that repeated loads have a
significant effect on the behaviour of reinforced concrete deep beams at plastic
hinge range while have a little effect at soft crack range. These results also,
showed that the best position of the opening is just above the bottom main
reinforcement and inside shear path which gives reduction in ultimate strength for
beams with rectangular and circular openings by 15% and 13% respectively.
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