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Consider the following elasto-plasticity model:

f (o) =[s|-F(1,)<0
Fe(ll): CZ+0(1— exp[ﬂll])
I, =tr(o)

s = dev(o)

s =(s:s)*

In the above equations, «, 3, 6 are al non-negative material strength constants. The elastic
response of the material model is assumed to be linear and isotropic and the plastic flow ruleis
associated.

For thismodel, please address the following:

a

b.

C.

Derive an expression for 7.

Derive an expression for the elastoplastic (continuum) tangent operator.

With all of the material constant values noted above chosen non-negative, can this material
model feature softening behaviour? (Please show why, or why not.)

Derive a complete and detailed backward Euler integration algorithm for this model.

For the special case when |1,| << 1, please show that:

1. F(l)=a-68,
2. For this special case show that no iterations are required in the plastic correction part
of the stress update.
For the general case, derive an expression for the consistent tangent operator for this model.
(That is, atangent operator that is consistent with the Backward Euler integration algorithm
employed). Asarough check on the consistent tangent expression, show that:
|jm Cconsiaent — Ccontinuum
7—0
Assume that the above material model is valid for frictional materials like portland cement

concrete.
1. How would you go about estimating the three strength parameters «, 3,0 ?

2. Briefly describe the physical effect associated with each of these three parameters.



