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An Analytical Study on the Shear Capacity of
Reinforced Concrete Member with Small Shear Span Ratio
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Abstract

In this study, an equation for modelling the shear strength of reinforced concrete member
with web reinforcement is proposed. Although the general formulas for shear strength of reinfor-
ced concrete member with small a /d are obtained based on the experimental results, the prop-
osed equation herein is derived from lower bound theorem of limit analysis.

The proposed model takes into account arch mechanism and truss mechanism, And it provides
the values of divided shear strength ratio of each mechanism as well as visual understanding of
the mechanism on how the given load is transfered to the support,

Also, the model takes into account the effect of a/d, longitudinal reinforcement ratio, and
web reinforcement ratio quantitively. Based on the comparisons of the result of this model with
previous test results, it shows good agreements,

keywords : shear capacity, arch mechanism, truss mechanism, web reinforcement, limit analy-
sis, plastic theory, lower bound theorem
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Fig. 1 Shear capacity of RC member
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Fig. 3 Detail and crack pattern at RC member
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Influence Factor Range
a/h 0.86~1.79
P 0.0218~0.0267
Py 0.00857~0.0186
f' (kg /cm?) 164~231
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Table 2 Mean value and variation coefficient of
various formula

Shear Capacity Eq. | Mean Value | Variation Coeff
the proposed Eq. 1.02 29.91
Mau's Eq. " 0.76 21.28
Nielsen’s Eq.'** 0.95 31.34
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Fig. 7 Comparison of proposed formula with tests
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