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ABSTRACT

An Arch beam made of a steel-concrete composite is utilized in
the field of civil engineering for carrying high loads, causing it to
convert bending strain energy to inplane strain energy also, it needs
larger loads to apply bending action and tension at the bottom. The
impact of the shear connector type on the behavior of such a beam with
normal concrete was the first parameter of this study, the experimental
test was carried out by adopting four types of shear connectors. a stud,

an angle, a perfobond, and a rebar connector.

The second parameter involved two different composite section
types: steel I-section-concrete composite arch members (SICM) and
steel plate-concrete composite arch members (SPCM). A total of eight
samples were prepared in two groups, the first group used the SICM
and four connector types to get four samples: stud (SI), angle (AI),
perfobond (PI), and rebar connector (RI). The second group used the
SPCM and the same connectors to get: (SP), (AP), (PP), and (RP),
respectively. All samples were tested under one concentrated load at the

top of the arch with two hinge at each side.

For all samples, the SICM introduces a higher ultimate load than
the SPCM. The SPCM is found easier to implement and can be utilized
for constructing low-load arch members at the lowest cost. The failure
shear crack in all samples appears at the top of the concrete in the arch
beam crown and extends to the bottom, making an angle between 30-
45 degrees. It was concluded that the main reason for the failure was
due to high vertical slips for the top connectors; therefore, the

connectors should be designed to resist high tensile forces. In
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comparison to other connectors, the stud connector (SI and SP)
increased the ductility index for both the SICM and SPCM samples.
For the SICM, the maximum load causing the first crack was
recorded at the RI sample and the minimum at the SI sample. Regarding
ultimate loads, all samples were close to each other, but the PI samples
recorded a maximum ultimate of 14.2% compared to the SI sample. The
maximum ductility index was recorded for the sample SI while the

lowest was for the RI sample.

For the SPCM, the minimum load causing the first crack was
recorded for the AP sample and the maximum for the PP sample. The
SP sample gave the maximum ultimate load and deflections while the
minimum ultimate load was for the RP sample. The maximum ductility
index value was introduced by sample SP, whereas the lowest was for

sample AP.

A push-out test for the four connector types was also conducted.
It is recorded that; the ultimate load was (103.4 KN) for the perfobond
shear connector while the minimum was for the angle connector (61.9
KN). The rebar connector introduced maximum displacement at the
ultimate load (6.9 mm) while the minimum was for the stud connector

(3.02 mm).
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