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Fig. 1 Usual pre-stressed reinforcement shapes
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PKPM Satwe 1
Sap2000 Table 1 Analytic results of secondary torque and
shear forces of side beams
1. / kN m /kN
1
Satwe 92.8 92.8 6.4 6.4
Sap2000 91.6 91.7 6.3 6.3
2 Ny F
N pe F Table 2 Calculated results of secondary
Npe F torque ignoring N and F
2 1 5% / kN m
Ny F Npe F
Satwe 75.0 100.5
3 Sap2000 74.8 99.4
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0.4 PREC Table 3 Comparison of torsion-resistant results
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1.2
3 100 mm
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Torsion-resistant design of side beams in floors with prestressed secondary beams
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Abstract The secondary torque of side beams caused by the pre-stress in secondary beams was calculated using the
equivalent load method. When the reinforcement layout was symmetrical the equivalent load in the pre-stressed
secondary beams could be simplified by the transformed uniformly distributed load according to the principles of
equivalent bending moments at fixed ends. Accordingly the secondary torque of the side beams was approximately
calculated. The formulas of the transformed uniformly distributed load for usual reinforcement layout were deduced.
Through an engineering case the process of torsion-resistant design of the side beams was introduced. The calculated
results were compared and analyzed. The analysis indicates that the design value of the torque decreases by about 20%

when the secondary torque of the side beams is considered.
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