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Parameter identification of new elastoplastic damage
constitutive model for claystone
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Abstract: In order to depict the hardening and softening behaviours of clay, a new elastoplastic damage model with Mohr-Coulomb
criterion is presented in the framework of the irreversible thermodynamics and nonlinear continuum mechanics. Furthermore, damage
evolution equation is suggested based on the defined damage potential. Based on the developed numerical code, parameters for Boom
clay elastoplastic damage model are obtained according to undrained triaxial consolidation tests by back analysis. The numerical

simulation under various stress states shows that the proposed model is able to effectively depict the main features of mechanical

behaviors of Boom clay.
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Table 2 The stress and strain data of initial damage point
under different confining pressures
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Fig.3 The variation of elastic modulus during elastic
damage state
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Table 3  The stress-strain data of initial plastic damage
point under different confining pressure
Fil & EANPIE Al B AR mIvES RERIRAR
/ MPa / MPa /1% /1% / MPa'?
0.89 1.600 8 1.794 4 -0.862 8 0.3543
2.50 22457 22372 -0.818 5 04132
2.85 24632 1.661 8 -0.7522 03223
5.42 3.448 3 24323 -1.649 3 0.553 3
o A
O [—————
O ——— (<
Ey \\
E E()
& TlaT oy &
& | Ea 0./ By &
I

&
K5 BB R A
Fig.5 Variation of elastic modulus during plastic
damage developing
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Fig.6 The evolution curve of plastic damage
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Table 5 The results of unknown parameters by back analysis method under different confining pressures

c, E, [
Rk % i p /kPa 4 / MPa /)
0.89 1380 8 0.568 6 0.989 6 58.1320 0.608 3 774177 7.2899
25 0.859 8 0.5826 1.243 0 97.9459 0.404 2 95.593 4 2.501 4
2.85 0.9392 1190 4 1.8857 44399 4 0.693 2 66.269 8 0.804 3
5.42 0.589 8 2.008 1 0.950 9 49.007 9 0.699 7 117.195 8 0.9212
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