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Abstract

A method for calculating the allowable bending moment of RC beams is provided in the design standard.
The method assumes that the cross-section of RC beams will remain flat after bending. The standard provides an
example of calculating the allowable bending moment of RC beams with multi-layer reinforcement, and it is
commonly referred to in structural design. However, the example does not assume plane preservation of the cross
section, and the calculated allowable bending moment is probably incorrect.

In this paper, we propose a formula for calculating allowable bending moment by applying the assumption
of plane preservation to multi-layer RC beams. The stress distributions of the reinforcing bars are different
between the proposed method and the calculation example in the standard, and the obtained allowable bending
moments are different. The range of these differences in general cross-sectional shapes is described. In addition,
the calculation process of the proposed method is more complicated than the example calculation, and so a
method to simplify the calculation was considered. The differences between the proposed method and the

example are formulated and added to the equation of the example, and a simplified method is proposed.
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Fig. 1 Assumed stress distribution in cross section.
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Fig. 2 Cross section variable.
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Fig. 3 The resultant force assumed by the current method.
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Fig. 4 The resultant force assumed by the proposed method.
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Table 1 Analysis condition.
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