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Abstract

The present study is aiming to investigate the structural behavior of
simply supported composite beams, in which a ferrocement slab is
connected together with aluminum beam by adhesive epoxy layer.
Structural Aluminum Alloy sections (Box and I — section) produced by
Jordanian aluminum industry has been used in this investigation. Sikadur
31 thixotropic epoxy resin adhesive is used as shear connector layer,
which is a solvent-free, thixotropic, two component adhesive and repair
mortar, based on a combination of epoxy resins and specially selected
high strength fillers. It complies with ASTM C 881-78.The study consists
of two parts, the first part is the experimental work in which three push-
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out specimens and ten composite beams, designed to fail in bending,
were tested in additional to four aluminum beams and two ferrocement
slabs. A series of tests was conducted to investigate the effects of the
geometric dimensions of the aluminum section on the structural behavior
and strength of composite ferrocement aluminum beams. Nominal
strength aluminum alloy and nominal strength ferrocement slab are
adopted in this study. The composite beams specimens were subjected to
3-point loading. The load - deflection, load - slip and load - uplift
relationships were presented. Tests revealed that the proposed beams
(ferrocement aluminum composite beams) have a good loading capacity
relative to their weight. It was observed that using epoxy provides
adequate bond between the two components. Measurements also showed
that the connection could be considered to be perfect as the slip remains
very small during the test. It is evident from test results and test
observations that the composite system of ferrocement and aluminum 1s
efficient in increasing strength capacity. The composite system of
ferrocement and aluminum beams is efficient in eliminating local
buckling of aluminum beams.In the second part of the study, the tested
beams were analyzed using nonlinear three dimensional finite element
models. ANSYS 11 program code was used to analyze the three
dimensional model. Ferrocement was modeled by using the 8-noded
isoparametric brick elements (SOLID65), while the aluminum beam was
modeled as isoparametric brick elements (SOLID45) with 8-nodes.
Different models with different interface element types were used to
simulate the adhesive epoxy layer. Model COMPIN 14 spring element
gave closer results to experimental ones as well as less solution iterations
and so less solution time. The wire mesh reinforcement was modeled as a
volume ratio embedded within the ferrocement brick elements. The
adopted finite element models were found to predict the deflections,
strains, and slip distribution, in a reasonable agreement with the test
results. Also, the capacity resistance of studied sections is determined
using plastic analysis principles. The plastic analysis results depicted that
the ultimate strength capacity of ferrocement aluminum composite beams
can be efficiently estimated by using conventional equilibrium
procedures and the constitutive laws prescribed by Euro codes and
standard tests for the materials.
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