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Finite element analysis of anti-torsional performance ( behaviour) and bearing

(torsional ) capacity formula correction of reinforced concrete beam
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Abstract; The torsional behaviour of reinforced concrete beam at different ages was analysed by
ABAQUS finite element software under different strength grades. The concrete damaged plasticity
model was employed in constitutive relationship among different ages, while tensile fracture energy
was used as tensile indexes (indicators). The (finite element analysis) results indicate that the anti-
torsional capacity of reinforced concrete at different ages increases with the growth of ages. Further-
more, the torsional capacity of the reinforced concrete at the early age is mainly taken by concrete
and little by steel bar before it cracks. Meanwhile, the first three days is the fastest time for concrete
to increase torque capacity. The concrete’ s cracking torque and ultimate torque can reach 60% at 28
days. Finally, the improved cracking torque and ultimate torque formula of concrete beam at early a-
ges are also proposed based on available standards.
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Tab.1 Elasticity modulus of concrete
MPa

##¥1/d
3 7 14 28

1

C20 1.58x10* 2.16x10* 2.45x10* 2.55x10*
C30 1.99x10* 2.54x10* 2.74x10* 3.00x10*
C40 2.28x10* 2.66x10* 2.92x10* 3.25x10*
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Tab.2 Mechanical property of reinforced bar
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Fig.1 Sectional reinforcement drawing of con-

crete reinforced beam ( unit: mm)
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Tab.3 Cracking torque and ultimate torque of reinforced concrete beam at different ages
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Fig.11 Stress nephogram of reinforced bar before cracking
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