R/CR A o}HEA

gl 7123 A= 44

A Derivation of Shear Strength Equation based on Arch Action
in Reinforced Concrete Beams
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ABSTRACT

An equation is proposed to predict ultimate shear strength. The eqguation on ultimate
shear strength, which is purely based on analytical premises, 1s similar form to ACI
code (11-6) which is derived mainly from empirical approach. Furthermore, the strength
predicted by the proposed equation show better correlation with the tested values than

the values calculated by Zsutty's formula.
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(b) Beam action contribution to shear

(c) Arch action contribution to shear

Fig. 1 The principal mechanisms of shear
resistance
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Table 1 Statistical comparison of the

adequacy of Eq.(10) with ACI
and Zsutty's formula

measured v
calculated v,

l
Eq.(10) | ACI 318 | Zsutty

Mean 0.948 1.658 1.035

Standard

Deviation 0.245 0.989 0.266
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Fig. 3 Comparison of the adequacy of
Eq.(10) with various equations
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Fig. 4 Comparison of various equations
with respect to a/d
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Fig. 5 Comparison of various equations
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Table 2 Statistical comparison of Eq.(10)
and Zsutty's formula with
respect to a/d

Standard Deviation of

measured v,
calculated v,

Eq.(10) Zsutty

a/d < 25 0.335 0.402

a/d = 25 0.183 0.181
all over a/d 0.245 0.266
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Fig. 6 Comparison of various equations
with respect to Longitudinal
Reinforcement
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