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Abstract

In building structure, the story height can be minimized by providing openings
in beams which serves for the utility equipments passing through.

The dead space in false ceiling thus put to economical use in the form of a
substantial reduction in materials and construction cost.

In the case of steel structure, there is no critical risk in the structural strength
because of reinforcing methods of stiffness and steel plate but in the case of
reinforced concrete structure, proper provision should be made in designing these
openings, otherwise there is a risk that these opening will possibly weaken the
structural strength of the building frame to a critical degree.

In this paper, for the numerical analysis of the reinforced concrete beams with
circular opening in the web, expecting stress concentration of the circular opening,
reinforcing methods were studied.

Twenty test pieces with each different reinforcing methods were tested and
their resisting forces were defined.

From the numerical analysis and test results, the followings were founded;D
high shear stress distributed around the openings reduce the shearing strength, @
from the numerical analysis, the maximum tensile stress occurred at opening nodes
1,7, these phenomena were agreed with the test results, reinforcing method
around openings have to carried out for stopping diagonal cracks, and @both, by

steel plate, and wire mesh, are effective reinforcing methods.
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