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Fig.1 Stress-relative displacement of rock joints
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JRC JCS
1 12 JRC JCS =100.0 MPa
Table 1 Variation of harizontal displacement of points 1 and 2 with changing JRC mm
JRC 4.0 8.0 10.0 12.0 16.0 20.0
1 8.1286 13.2970 13.4570 13.2278 11.7280 10.0860
2 4.3183 8.6314 8.6315 8.7973 7.6323 6.3350
2 12 JCS JRC =10.0
Table 2 Variation of harizontal displacement of points 1 and 2 with changing JCS cm
JCS/MPa 10.0 20.0 40.0 60.0 80.0 100.0
1 4.1903 3.9451 3.3517 2.6535 1.9700 1.3457
2 3.3452 3.1134 2.5765 1.9759 1.3907 0.8632
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Fig.5 Slip region of rock slope
5

2 357~362

Morland L W. Continuum model of regularly jointed mediums.J Geophys Res 1974 79
- 1986 6 76~ 86

1

2 . .
3 Singh B. Continuum characterization of jointed rock mass. Int J Rock Mech Min Sci & Geomech Abstr 1973 10 311



27 5 33

4  Bandis S C Lumsden A C Barton N R. Fundamentals of rock joint deformation.Int J Rock Mech Min Sci & Geomech Abstr 1983 20 6
249 ~ 268
Michalowski R et al. Associated and nonassociated sliding rules in contact friction problems. Archives of mechanics 1978 30 259 ~ 276
Plesha M E. Constitutive modelling of rock joints with dilation. In Eileen Ashworth A A eds. 26th US Symp on Rock Mechanics.
Netherlands Balkema Publishers 1985.387 ~ 395

7 Cai M Horii H. A constitutive model of highly jointed rock masses. Mass of Materials 1992 13 217 ~ 246
Horii H Nemat-Nasser S. Overall moduli of solids with microcrocks.J Mech Phys Solids 1983 31 155 ~ 171

A Constitutive Model of Jointed Rock Masses and Its Finite Element Analysis

Sheng Jinchang Su Baoyu Zhan Meili
College of Water Conservancy and Hydropower Engineering Hohat Univ. Nanjing 210098

Abstract The mechanical behavior of joints is represented by the classical theory of elasto-plasticity . Based on this the
stress-strain relations of the jointed rock masses are formulated by taking the volume average of the stress and strain inside
a representative volume element where the evaluation of the relative displacement across the joints is required . The model
overcomes shortcomings of the strain superposition principle and predicts joint responses such as non-linearity and
dilatancy . The finite element code based on the model is established and applied to engineering problems. The model can

be directly applied to the coupled stress and fluid flow analysis for jointed rock masses.
Key words jointed masses constitutive model elasto-plasticity
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