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Abstract

The nonlinear behavior of concrete brick walls resting on reinforced
concrete beams under loading in-plan has been studied in this research
through experimental tests and by numerical analysis using finite element
method. The Experimental work included testing of five wall-beam
composites with various wall height resting on reinforced concrete
beams. Another one reinforced concrete beam without upper wall is
studied as a control case. In all cases, the wall-beam composite is not
provided with any type of plastering. The wall-beam composites are
subjected to two-point load. The main variable in the experimental study
is wall height/beam span ratio (h/L). Also, experimental work included
uniaxial compressive tests on (120 x 230 x 60 mm3) concrete brick
masonry prisms to evaluate the stress-strain relationship of concrete brick
panel.

In the numerical part , nonlinear finite element analysis was carried out to
study the behavior of all concrete brick wall-beam composites. The finite
element analysis were carried out using the software (ANSYS V11.0).

From the experimental and theoretical tests found that all the wall-beam
composites develop an increase in the stiffness when increasing (h/L)
ratio. The increase in the stiffness is very significant below the ratio (h/L)
= 0.53. Beyond this ratio, the increase in the stiffness is not that much
significant. On other words, beyond the (h/L) ratio of 0.53, the arch
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action inside the wall develops and most of the load goes to the supports.
It was also found that the mid-span deflection of the wall-beam
composite greatly decreases with the increasing in the (h/L) ratio. This
happened for all cases of (h/L) less than 0.53. Beyond this ratio, the wall-
beam composite exhibits very minor reduction in the mid-span deflection
with a further increasing in the (h/L) ratio (cases of h/L = 0.7 & 0.83).
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