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STOCHASTIC MODEL AND NUMERICAL SIMULATION FOR
DISCONTINUOUS JOINTED ROCK MASS USING 3D DEM

Wang Yuannian, Li Shihai
(Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080 China)

Abstract A stochastic model for discontinuous jointed rock mass is presented. In the model, according to the
statistical distribution function of structural surface, the spatial stochastic distribution of structural surface is
simulated on the assumption that the shape of structural surface is square. The implementation approach and
algorithmic reliability of the stochastic model are revealed. Through uniaxial compression simulation, the relation
between strength of jointed rock mass and its influence factors such as joint obliquity and connection rate is
studied under one set of diagonal joints. The computational results are compared with the theoretical value which
is deduced through limit equilibrium condition to validate the stochastic joint model, and the similarities and
differences between them are analyzed. Also the relationship between equivalent elastic modulus of discontinuous
rock mass and connection rate of joint is studied with their influencing relation presented.
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Table 1 Statistic results of random generation on a joint

face
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Fig.2 Sketch of connection area on a joint face
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Table 2 Physical parameters of contact element

; _ WA LI A it W] Py BEE S
Pefa o0 2 ,3 ;
/N *m /N *m /Pa /(%)
Gyl 1.5%x10° 1.0x10° 2.0x10* 20
Eayii 3.0x10"° 1.5x10" 2.0x10° 35
2.5
20F Vs
£l e WAL LR AR
= J —e— WAL 2051 4R
2 1ot J A LA 3B AR
&
0.5t
J
oot &
0.000 0005 0010 0015 0020 0.025

B8 B %
K6 AR FERY J)- WA 5 2k

Fig.6  Strain-stress curve under different stochastic process
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Table 4 Equivalent elastic modulus of jointed rock mass

under different connection rate

KBLES SEAE A/ GPa
0.9 4.68
0.8 7.92
0.7 11.02
0.6 13.68
0.5 15.24
0.4 17.98
0.3 22.97
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