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ABSTRACT. Sixteen high-strength plain concrete deep beams were tested
under pure torsion. The variables were the span/depth and the depth/width
ratios. Concrete strength of about 67 MPa (9700 psi), span/depth ratios var
ying from 1 to 4 and depth/width ratios ranging from 2 to 5 were used. Test
results showed that high-strength plain concrete deep beams under torsion
failed suddenly and violently along a smooth surface, and the inclinations of
the failure surfaces were influenced by both span/depth and depth/width
ratios. The torsional capacity gradually increased as the span/depth ratio
decreased from 3 to 1. The increase of span/depth or depth/width ratio re
duced the beam stiffness and increased the angle of twist and the energy ab
sorbed. The torsional strength of the test beams were also predicted using
some of the theoretical equations available in the literature and were com
pared with the experimental values.

1. Introduction

Over the last decade, the application of high-strength concrete, i.e., concrete with
compressive strength in excess of 41 MPa (6,000 psi), has gained wide acceptance in
construction industry and is currently being used in many parts of the world. Recent
developments in material technology and the apparent advantages of high-strength
concrete have encouraged engineers to produce and use concrete of high strength.
However, adequate investigations on the aspects of its behavior in structural mem
bers are yet to be done. Therefore, a sufficient research data in this area is lacking.
The ACI Committee 318[1] has formulated design recommendations for normal
strength concrete shallow beams under both pure torsion and torsion with combined
loading conditions. Engineers rely on these guidelines for the torsion design of deep
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