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ABSTRACT

The potential shear strength of reinforced concrete beams decreases after flexural yielding due to the decrease of
the effective compressive strength of concrete in plastic hinge zone. A truss model considering shear deterioration in
the plastic hinge zone was proposed in order to evaluate the ductile capacity of reinforced concrete beams failing in
shear after flexural yielding This model can determine the potential shear strength of the beam by using a truss
model. The potential shear strength gradually decreases as the increase of the axial strain of member. When the
calculated potential shear strength decreases up to the flexural yielding strength, the corresponding rotation angle is
defined as the ductile capacity of the beam. The predicted ductile capacity of reinforced concrete beams is shown to

be in a good agreement with experimental results.

Keywords : shear deterioration, ductility, axial strain, truss model, reinforced concrete beam
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beams failing after flexural vielding
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Fig. 3 Effective strength of concrete vs. principal
tensile strain of concrete
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Fig. 5 A truss model of reinforced concrete beam
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Table 1 Material properties of the specim

Speci men (MfP :3 ( "/‘(Z)w Concrete "l“ens;')laer long.
BAl 492.3 0.400
BA2 696.3 0.267 6-D13

BA3 8382 | 020 | fu=| (4-DI3 +
BA4 691.7 0.800  |29.3MPa 2-D13)

BA5 7315 0533
BA6 8755 0.400 fo=

BA7 581.9 0.200 3995 MPa
BAS 696.3 0.133
BA9 8382 | 0100 | fu= 0=
BAI0 691.7 0.600 |43.4MPa 1.45%

BAIL 7315 0.400
BAI2 838.2 0.300

fa’ compressive strength of concrete, f,,° yield

stress of stirrup, p,: shear reinforcement ratio ,
fw: yield stress of tensile longitudinal bar, ©,-
tensile longitudinal reinforcement ratio
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