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ABSTRACT

In this research an experimental study has been carried out on the
behavior and strength of simply supported reinforced concrete (RC) and

composite encased (steel plate I-section) deep beams.

The experimental work consists of eight simply supported composite
deep beams (DB) which were constructed and tested under two symmetrical
point loads. Tested beams have the same overall span of 1400 mm, with a
cross section of 150 mm wide and 400 mm overall depth. The first deep beam
was reinforced with main tension steel bars of (3@16mm), the other seven
deep beams were reinforced by steel plates as | section shape, its top plate has
a thickness of 2 mm with 60 mm width and 1300 mm length, the bottom plate
has 6 mm thickness with 100 mm width and 1300 mm length which was
resulted from the equivalent amount of the tensile reinforcement bars of
(3@916mm). The study was performed on testing deep beams classified into
four groups. First group was to study the influence of steel reinforcing type
(steel bars reinforcing and steel plate reinforcing), second group was to study
the influence of the concrete compressive strength f.. (f.=24, 30 and 38 MPa).
Third group was to study the influence of shear-span/effective depth (a/d)
ratios (a/d=1, 1.2 and 1.4), and the last group was to study the influence of

steel plate web thickness (2, 3 and 4 mm).

The measurements made during the test of each beam, were: midspan
vertical deflections, support horizontal displacement, concrete surface strains

at different locations, flexural and inclined cracking and ultimate failure load.

The obtained experimental results demonstrate that when deep beam is
reinforced with steel plate, the ultimate strength decreased by 9.13% in

comparison with that reinforced by steel bars. When f¢ is increased from 24 to
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38 MPa the ultimate strength increased by 17.12%, and the final midspan
vertical deflection decreased by 1.83%. When a/d ratios increased from 1.0 to
1.4 the ultimate strength decreased by about 3.82%, while the ultimate
midspan vertical deflection increased by 50.57%. When the steel plate web
thickness increased from 2 mm to 4 mm the ultimate strength increased by
6.58 %, and the final midspan vertical deflection decreased by 15.89%. In
addition, the horizontal displacements are smaller than midspan vertical
deflection in all tests, and it is certain that no slip occurs between concrete and

steel section.
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