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Meso-parameter Inversion of Constitutive Model for Rockfill Materials

Based on Macro Experimental Data
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Abstract: How to precisely determine the meso-parameters of constitutive model for rock materials has become a key
problem affecting the development and practical applications of discrete element methods. This paper proposed a me-
so-parameter inversion method of constitutive model for rockfill materials based on response surface methodology.
The response surface function was set up to achieve the high precision nonlinear mapping between the deformation
data of rock specimen and the meso-parameters of constitutive model for rock materials by bridging the macro experi-
mental data and the model meso-parameters. Based on the macro experimental data and the response surface function
model , the meso-parameters of constitutive model for rockfill materials were determined by turning the inversion into
optimization algorithm. The results show that the meso-parameters of constitutive model for rockfill materials,inclu-
ding normal contact stiffness,tangent contact stiffness and friction coefficient,increase slightly as the confining pres-
sure rises,and that the normal contact stiffness and the tangent contact stiffness are approximately the same. With a
good agreement between the predicted and experimental deviatoric stress-axial strain curves,the effectiveness of the
proposed inversion method is validated by experimental data.
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tion algorithm;rockfill materials;constitutive model
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Fig. 1 DEM contact model(ball-ball)
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Tab. 1 Particle size distribution of rockfill materials
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Fig. 2 Specimen and PFC*” model Fig. 3 Deviatoric stress-axial strain curves in different normal
of rockfill materials stiffness for a confining pressure of 1200 kPa
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Fig. 4 Deviatoric stress-axial strain curves in different tangent Fig.5 Deviatoric stress-axial strain curves in different
stiffness for a confining pressure of 1200 kPa friction coefficient for a confining pressure of 1200 kPa
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Tab. 2 Initial calibrated meso-parametes of rockfill materials
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Tab. 3 Deviatoric stress computed by PFC?" for a confining pressure of 400 kPa kPa
k st 5% RS st s 58 s
1 419 447 408 422 408 416 410
2 785 841 761 785 760 790 747
3 1 080 1136 1061 1 096 1059 1106 1018
4 1 248 1409 1075 1283 1264 1311 1203
5 1482 1 604 1490 1472 1478 1561 1412
6 1688 1829 1675 1715 1706 1784 1608
7 1 859 1 980 1719 1812 1 851 2 004 1716
8 2 040 2 047 1793 1985 2033 2100 1872
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Tab. 4 Coefficients of response surface functions for a confining pressure of 400 kPa
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Tab.5 Inverted meso-parameters of rockfill materials
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Fig. 6 Comparison between experimental and predicted Fig. 7 Comparison between experimental and predicted

curves for a confining pressure of 400 kPa curves for a confining pressure of 600 kPa
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Fig. 8 Comparison between experimental and

predicted curves for a confining pressure of 1200 kPa
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