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ABSTR.-A,CT 

Tests are reported on 18 reinforced rectangular 

concrete beams of depth width ratio 1.5 under pure 

torsion, torsion and bending and torsion, bending and 

shear. Ten beams were reinforced with only longitudinal 

steel and remaining eight beams were reinforced with both 

longitudinal and transverse steel. Beside these, use has 

been made of approximately 300 results published by other 

investigators and presented all in relation to the theory 

proposed to predict the failure. 

The behaviour of the beams and mechanism of the 

failure were carefully examined for various moment torque ratio. 

All beams having only longitudinal steel failed by crushing 

of concrete. 	The presence of the dowel force was 

observed perhaps for the first time through the strain 

measurements in beams having only longitudinal steel. The 

beams having both longitudinal and transverse steel failed 

either by crushing of concrete or by yielding of steel. 

An emperical equation based on observed data has been given 

to predict the inclination of crack on the faces of the 

beam. Using this equation a theory based on skewed bending 

concept and considering the equilibrium of all the forces has 

been developed to predict the ultimate strength of the beam 

having only longitudinal steel or having both longitudinal 



and transverse steel in combined loading. The theory gives 

the ultimate load for both the cases when either steel 

yields or concrete crushes, 

There is a certain amount of uncertainity when the 

dowel force plays a major role namel1y the cases when the 

failure is due to crushing of concrete. 

When the beams have no transverse steel, the Crushing 

of concrete seem to be inevitable. There are also instances 

of crushing of concrete vihen the transverse steel is too 

smell. Because of the uncertainity due to variation in 

concrete strength and the important role played by 

accompanying dowel force, the predicted results in such 

cases of failure through crushing of concrete show a 

considerable scatter. Since such cases are to be avoided 

in practice, the theory seems reasonably satisfactory. 

The I,C,L, 1900 computer was used for all 

computations, 
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