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What is Concrete damaged plasticity (CDP)?

The model is a continuum, plasticity-based, damage model for concrete. It assumes

that the main two failure mechanisms are tensile cracking and compressive crushing

of the concrete material.

« E, = (undamaged) elastic stiffness of the
material

« The damage plasticity constitutive model was
based on the following stress—strain
relationship:

o= (1- dc)ac + (1 —d;)o;

» The total strain tensor € was comprised of the
elastic part e®‘and the plastic part !

g = g + gP!
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What do we need as an input for concrete?
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Flow rules:

The plastic-damage model assumes non-associated potential flow, which means that the yield functionality and plastic potential does not

occur at the same time. The flow potential G chosen for this model is the Drucker-Prager hyperbolic function:

Dilation Angle
Dilation angle, v, in the p—q plane. (The horizontal axis, p, indicates the mean stress,
while the vertical axis, g, indicates the deviatoric stress).

Eccentricity

Flow potential eccentricity (¢). The eccentricity is a small positive number that defines
the rate at which the hyperbolic flow potential approaches its asymptote. The default
value is e = 0.1.

fb0O/fcO
the ratio of initial equibiaxial compressive yield stress to initial uniaxial compressive
yield stress. The default value is 1.16.

k

k., the ratio of the second stress invariant on the tensile meridian,qr,, to that on the
compressive meridian, q.y , at initial yield for any given value of the pressure invariant
p such that the maximum principal stress is negative, g,,,,. It must satisfy the condition
0.5 < k. < 1.0. The default value is 2/3.

Viscosity Parameter

Viscosity parameter, u, used for the visco-plastic regularization of the concrete
constitutive equations in Abaqus/Standard analyses. This parameter is ignored in
Abaqus/Explicit. The default value is 0. (Units of .)
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How to find these parameters?
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Model the following laboratory tests are necessary (Ref [1]):

the uniaxial compression,

the uniaxial tension,

the biaxial failure in plane state of stress
the triaxial test of concrete




Simplified CDP model (SCDP):

1. Milad Hafezolghorani (PhD Candidate), Farzad Hejazi (Senior Lecturer), Ramin Vaghei (PhD), Mohd
Saleh Bin Jaafar (Prof.) & Keyhan Karimzade (Msc) (2017) Simplified Damage Plasticity Model for
Concrete, Structural Engineering International, 27:1, 68-78, DOI: 10.2749/101686616X1081
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