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Prediction of the Torsional Strength of RC Beams
Subjected to Pure Torsion
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ABSTRACT

The evaluation equation of torsional moment for reinforced concrete members in ACI 318-99 ignores
the contribution of concrete, T.. Several research indicates that the torsional moment of concrete is in
effect, specially for the members in which the longitudinal and transverse reinforcement content is
small.

This paper proposes an evaluation equation of torsional moment taking into account the contribution
of concrete. According to the comparison with the 66 test results, the torsion equation in ACI code
underestimated or overestimated the real torsional moment of reinforced concrete beams. On the other
hand, the proposed torsional equation is shown to be in a good agreement with experimental results.
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(a) Diagonal compressive stresses
acting at angle 6
(b) Longitudinal components
of diagoanl compression,
a/tna 8 per unit length

Inclined diagonal

Tension in compression
. longitudinal G 55\0“ (d) Equilibrium
reinforcement = AN/4 “\p‘q of corner
Shear flow, g per unit length A
around perimeter Po q /tan @

Fig. 1 Equilibrium conditions for cracked beam in torsion
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Table 1. Comparison of nominal torsional strengths
Ratio of experimental to analytical results
ACI 318-99] MCFT | RA-STM | T.+ Tae | T.+ a,T 4c}Proposed model
Average 0.968 0.881 1.587 0.768 1.106 0.957
Standard Deviation 0.198 0.151 0.339 0.105 0.123 0.095
Variation Coefficient 0.205 0.172 0214 0.137 0.111 0.099
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