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Development of a Reinforcing Method for RC Beams with Large Openings
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In this paper, the development of a reinforcing method for RC beams with large openings having diameters of one half of the
beam depth is reported. This method is characteristic of using K-shaped reinforcement bars. From the experimental result of four
specimens varying in the quantity of reinforcement bars, the performance of structure and the applicability of the existing ultimate
shear strengthen formula were confirmed. The following conclusions were drawn from the experiments.

1) The ultimate shear strength and the deformation capacity improved, so that there was much quantity of reinforcement bars.

2) The diagonal bars of K-shaped reinforcement bars were working effectively.

3) The quantity of reinforcement bars had a linear relation to the ultimate shear strength, and it was shown that the existing ultimate
shear strengthen formula underestimated this experimental result.

Moreover, the results of finite element analyses varying in the angles of diagonal bars of K-shaped reinforcement bars showed
that the ultimate shear strength decreased, so that the angles were small.
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