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MODELING AND ANALYSIS OF AGING BEHAVIOR OF

CONCRETE STRUCTURES IN NUCLEAR POWER PLANTS
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Constitutive Modeling of the Rebar Phase

The rebar interaction with the surrounding concrete described above for the case of post-cracking shear behavior,
is generalized further to consider the effects of rebar-concrete bond behavior. The rebar sub-element stiffness is :
first derived in the usual way employing standard Jo-plasticity formulation and modified by a bond-slip model. Bond &
slip is treated by monitoring the concrete dilatational strain normal to the rebar, and then degrading the rebar's X
effectiveness by introducing a rebar yield-strength reduction factor, Figure 5, as a function of the dilatational strain
in the surrounding material; total bond loss occurs when the strain normal to the rebar reaches 0.1% or a
dilatational strain of 0.3%. For cyclic loading, the bond-slip model is used to modify the rebar hysteresis loop,
where the hysteresis loop is pinched as function of the dilatational strain, Figure 6, in the concrete material
surrounding the rebar. The modified rebar model was empirically calibrated to observed material data.
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