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Introduction

• 2D-ABC model (Den Haan 2009) describes the
behaviour of soft soils by means of Maxwell
element. It was extended to general stress space.
The creep strain rate is time dependent.

• AEP model (Anisotropic Elasto-Plastic) model (based
on SClay1 (Sivasithamparam, 2012) is used to
predict the behavior of peat. Plastic strain rate uses
the plastic multiplier.

• B-AEP model (Bubble Anisotropic Elasto-Plastic)
model (based on B-SClay1) is presented.

• SSC model (Plaxis) is used for some comparisons.
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2D-ABC Model (Den Haan, 2009)



• Isotache model , in ABC model the total rate of strain is obtained by adding
the “elastic” rate of strain and “creep” or “viscoplastic” rate of strain

• ABC Isotache model represented as a Maxwell element
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Initial state Final state
Principle of the 2D-ABC model

• In 2D dimensions, 2D-ABC model
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• The stress-state ellipse is given by

• The creep strain rate is given by

• The plastic multiplier

• Rotational hardening parameter

• Parameters of 2D-ABC model
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• The equation of the yield surface is:

Deviatoric fabric tensor

Deviatoric stress tensor

A.E.P (Anisotropic Elasto-Plastic) model (based on SClay1
(Wheeler 1997, Sivasithamparam 2012)
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AEP Anisotropic Elasto-Plastic model

The yield function fy is given by

The potential function py is given by

Increment of plastic strain

plastic  multiplier
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Rotational hardening law, describes the changes in
orientation of the yield surface

First hardening law, describes the changes in size of the
yield surface

Hardening laws, AEP model

Hardening modulus H = H +  H0

  and : soil constants
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Elasto-plastic matrix [Dep] relates increments of strain to
increments of stress

When a strain increment
produces an elastic stress
outside the yield surface,
a plastic flow occurs

Increment of plastic strain

11

• Parameters of AEP model
Mc Me p p0 q0 d 0



SSC (Soft Soil Creep) model (Plaxis)

= + = -Aln( ln( Cln( )
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Results, Influence of M
A CRS Kn0 test was performed on peat,
Pm=13.5kPa, =0.15, = 0,2102 (Cc=0.484) ,  =0,03 (Cs=0.0345) ,
e0=0.5, cv=41°
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2D-ABC model
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2D-ABC model

The results from the model fit experimental data for Mc=2,2
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• When Mc decreases stresses decrease and (p,q) curves become wider and more deformations are
expected
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• Plastic deformation increases
when Mc takes lower values

2D-ABC model
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• Mc lower, more plasticity

0
0.1

0.2
0.3

0.4
0.5

0.6
0.7

-50 0 50

100

150

200

250

300

350

11, 11 ) AEP model Mc=1.2

0
0.1

0.2
0.3

0.4
0.5

0.6
0.7

-50 0 50

100

150

200

250

300

11, 11 ) AEP model Mc=1.1

AEP model

22



0 20 40 60 80 100 120 140 160 180
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

(t, p11 ) AEP model Mc=1.1
0 20 40 60 80 100 120 140 160 180

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

(t, p11 ) AEP model Mc=1.4

0 20 40 60 80 100 120 140 160 180
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

(t, p11 ) AEP model Mc=1.9

0 20 40 60 80 100 120 140 160 180
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

(t, p11 ) AEP model Mc=2.2

Plastic deformation p11 AEP model

23



• The smaller Mc ,  bigger plastic deformations
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• Lower values of Mc bigger plastic deformations
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11, 11 ) Experimental
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M=1,1 AEP model
M=2,2 2D-ABC model
M= 1,152 (SSC plaxis)
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SSC OCR 3.4
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SSC OCR 3.4
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SSC OCR 3.4
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p11 ,t)  AEP model Mc=2.94 p11 ,t) AEP model Mc=2.6

p11 ,t) AEP model Mc=2.4
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CSL

M
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qb

Bubble surface

Bounding surface

p’m

q

p’
Bounding surface and

bubble surface in the model

Equation of bounding surface

Equation of the bubble

B-AEP
(Bubble Anisotropic Elasto-

Plastic model
(based on B-SClay1S,

Sivasithamparam 2012)

R size of the bubble surface



40

Isotropic hardening rule

The flow rule:

Hardening laws, B-AEP model

  and : soil constants

The rotational hardening law, describes the changes in
orientation of the yield surface
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Translation of the bubble along the
vector

The translation rule describes the
bubble surface mouvement within
the bounding surface

Translation rule B-AEP model
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The translation of the bubble is defined as :

S scalar quantity

Hardening modulus H0b H Hb

R size of the bubble surface

parameter, real positve (>0)



• Example
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conclusion

• 2D-ABC model for soft soils was extended to
general stress space, and showed from
simulations the possibility to reproduce
correctly peat behavior . The AEP model uses
elasto-plastic deformations.  The parametric
study on M showed more plastic deformations
for small values of M.
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Thank you
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