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ABSTRACT

The use of self-connected concrete is a new technique of
composite beams where the concrete passed into both side of steel beam
through creating openings on the web of steel beams as a result its load
carrying capacity will increase. The primary goal of this study is to
create 3D non-linear finite element models of perforated and partially
encased composite steel deep beams using ABAQUS software and
validate the accuracy and reliability of these models against
experimental tests carried out by other authors. The work was done on
twenty-eight specimens under two concentrated loads with simple
support condition. All steel beams have the same dimensions of cross-
section (UB457x152x52) and span lengths of 2225mm. The specimens
have been separated into two categories. The first category comprised
fourteen steel profile specimens without encasing; two solid beams as
control specimens and others with different web openings shapes
(square and rectangle). The second category included fourteen partially
encased composite beams reinforced with same profiles in the first
category. In order to improve the self-connection for the composite
beams built utilizing steel profiles that had square openings arranged in
three rows along the depth of web, the stirrups were set passing through

the square openings and tied to the longitudinal reinforcement.

This study investigated the effect of three main parameters;
opening shape, web cutting ratio (22%, 34%, and 53%), and shear span
to depth ratio (1.2 and 1.8) on the performance of specimens, as well as
study the effect of concrete presence. The results showed that the
specimens with square openings were higher load carrying capacity

than those with rectangular openings and the load carrying capacity of



specimens decreases with web cutting ratio increase. All exposed
specimens with web openings failed due to web-post buckling between
the support and point load while those with concrete encasing failed by
flexural and shear failure. The load carrying capacity of specimens
increased with the shear span-to-depth ratio decrease. The composite
specimens reinforced with perforated steel profiles gave higher
composite action than those reinforced with solid profiles. Where the
bearing capacity enhancement due to concrete presence for specimens
with square openings ranging between (38.41%-190.53%) while for
those with rectangular openings, because they are the weakest in
exposed case, the concrete effect was higher than other specimens
where the enhancement ranged between (97.08%-340.97%). The top
and bottom flange axial stresses at mid span of composite beams were
higher than exposed steel beams due composite action and bending
mechanism. The concrete encasement has maintained the steel sections

from local buckling by about (0.086%-13.71%).
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