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Load Distribution Ratios of Indeterminate Strut-Tie Models for Simply
Supported RC Deep Beams - (I) Proposal of Load Distribution Ratios
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Kim, Byung Hun * Yun, Young Mook

Abstract

The ultimate strengths of reinforced concrete deep beams are governed by the capacity of the shear resistance mechanism
composed of concrete and shear reinforcing bars, and the structural behaviors of the beams are mainly controlled by the
mechanical relationships according to the shear span-to-effective depth ratio, flexura reinforcement ratio, load and support
conditions, and material properties. In this study, a smple indeterminate strut-tie model reflecting all characteristics of the ulti-
mate strengths and complicated structural behaviors is presented for the design of simply supported reinforced concrete deep
beams. In addition, a load distribution ratio, defined as a magnitude of load transferred by a vertica truss mechanism, is pro-
posed to help structural designers perform the design of simply supported reinforced concrete deep beams by using the strut-tie
model approaches of current design codes. In the determination of a load distribution ratio, a concept of balanced shear rein-
forcement ratio requiring a simultaneous failure of inclined concrete strut and vertical steel tie is introduced to ensure the duc-
tile shear failure of reinforced concrete deep beams, and the prime design variables including the shear span-to-effective depth
ratio, flexura reinforcement ratio, and compressive strength of concrete influencing the ultimate strength and behavior are
reflected upon based on various and numerous numerical analysis results. In the companion paper, the validity of presented
model and load distribution ratio was examined by employing them to the evaluation of the ultimate strengths of various sim-
ply supported reinforced concrete deep beams tested to failure.

Keywords : reinforced concrete deep beam, indeterminate strut-tie model, load distribution ratio, ultimate strength
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