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New Approach for Shear Capacity Prediction of High Strength
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ABSTRACT In the shear failure mechanism of a beam, beam and arch actions always exist simultaneously. According to the
shear span to depth ratio, the proportion between these two actions is varied and the contribution of these actions to shear capacity
is changed. Moreover, the current codes provide recommendations based on experimental results of normal strength concrete, so
the application range of concrete strength must be extended. Based on this mechanism and new requirement, a simplified analytical
equation for shear capacity prediction of reinforced high strength concrete beams without stirrups is proposed. To reflect the change
in the contribution between these actions, stress variation in the longitudinal reinforcement along the span is considered by use of
the Jenq and Shah Model. Dowel action with horizontal splitting failure and shear friction between cracks are also taken into
account. ize effect is included to derive a more precise equation. Regression analysis is performed to determine each variable and
simplify the equation. And, the formula derived from theoretical approaches is evaluated by comparison with numerous exper-
imental data, which are in broad range of concrete strength(especially in high strength concrete), shear span to depth ratio, geo-
metrical size and longitudinal steel ratio. It is shown that the proposed equation is more accurate and simpler than other empirical
equations, so a wide range of a/d can be considered in one equation.
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Fig. 1 Stress distribution in simply supported beam without
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Fig. 2 Relationship between N and a/d
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Table 2 Statistical results for comparison

Researcher Mean S.D. C.O.V. r
Bae & Yoon| 1.1455 0.2981 0.2602 0.9030
ACI 318-99 | 1.3964 0.4241 0.3037 0.8860
Kim & Kim
& White 1.0249 0.3246 0.3167 0.8550
Proposed eq.| 1.0292 0.2058 0.2000 0.9380
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