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Torsional Analysis od RC Beam Considering Tensile Stiffening of
Concrete
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Abstract

Nonlinear analysis of the reinforced concrete beam subjected to torsion is presented. Seventeen
equations involving seventeen variables are derived from the equilibrium equation, compatibility
equation, and the material constitutive laws to solve the torsion problem. Newton method was used to
solve the nonlinear simultaneous equations and efficient algorithms are proposed. Present model covers
the behavior of reinforced concrete beam under pure torsion from service load range to ultimate stage.
Tensile resistance of concrete after cracking is appropriately considered. The softened concrete truss
model and the average stress-strain relations of concrete and steel are used. To verify the validity of
present model, the nominal torsional moment strengths according to ACI-99 code and the ultimate
torsional moment by present model are compared to experimental torsional strengths of 55 test
specimens found in literature. The ultimate torsional moment strengths by the present model show good
results.

Keywords : Torsion, Average strain, Newton method, After cracking.
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Fig. 1 Space truss model Fig. 2 RC membrane elements subjected
to in-plnae stresses
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Table 1. Ratio of Nominal Torsional strengths compare to Test Strengths

Beam Mean Cov
ACI-99 1.048 0.087
Proposed Model 0.982 0.066
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