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Fig.1 Applying displacement load in both sides of

the rock sample
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Table 1 Statistical means of material parameters of the rock

Modulus of  Poisson’s Compressive Tensile Internal Shear Strain hardening
elasticity & ratio y strength S, strength S friction angle ¢  strength C parameter H'
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Fig.2 Stress-strain diagram in uniaxial compress state
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Fig.3 Compressive strength curve in Altai metal diggings
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Fig.4 The point load’s distributing of the rock
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Fig.5 Density function of Weibull distribution of

materials’ parameter

} 3(od)

1

]

9

0] P

6 Weibull 777 bR 3 #9738 5366

Fig.6 Integral function of Weibull distribution function
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Fig.7 Element fracture on the load steps: 12, 18, 24, 30
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Fig.8 Stress distribution on the load steps: 12, 18, 24, 30

2 EEURNS LOBMRANMETHRNLY

Table 2 The load increment coefficient and the number of ruptured elements

in each load step for rock sample

Load Load Increment The number of Total number of
step coefficient coefficient ruptured elements ruptured elements

1 0.46 0.46 0 0

2 0.48 0.02 0 0

3 0.50 0.02 0 0

4 0.52 0.02 0 0

5 0.54 0.02 10 10

6 0.56 0.02 13 23

7 0.58 0.02 27 50

8 0.60 0.02 46 96
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Table 2 The load increment coefficient and the number of ruptured elements

in each load step for rock sample (continued)

Load Load Increment YThe number Total number) 1,54 Load Increment 1he number Total number
) \ of ruptured  of ruptured K R of ruptured  of ruptured

step coeflicient coefficient elements elements step coefficient coefficient elements elements

9 0.62 0.02 56 152 20 0.84 0.02 39 1980

10 0.64 0.02 63 215 21 0.86 0.02 14 1994

11 0.66 0.02 75 290 22 0.88 0.02 21 2015

12 0.68 0.02 118 408 23 0.90 0.02 59 2074

13 0.70 0.02 153 561 24 0.92 0.02 64 2138

14 0.72 0.02 280 841 25 0.94 0.02 5 2143

15 0.74 0.02 449 1290 26 0.96 0.02 21 2164

16 0.76 0.02 371 1661 27 0.98 0.02 33 2197

17 0.78 0.02 172 1833 28 1.00 0.02 30 2227

18 0.80 0.02 50 1883 29 1.02 0.02 25 2252

19 0.82 0.02 58 1941 30 1.04 0.02 40 2292
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Fig.9 Element fracture and stress distribution of laneway on the load steps: 24, 30, 36, 40
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STUDIES ON ELASTIC-PLASTIC FAILURE PROCESS ANALYSIS OF ROCK
BY MEANS OF NUMERICAL SIMULATION

Song Li¥)  Xiao Liping
(Research Center of Numerical Test on Material Failure, Dalian University, Dalian 116622, China)

Lin Yunmei
(School of Resources and Civil Engineering, Northeast University, Shenyang 110006, China)

Abstract The thesis analyzes the limitations of the traditional FEM in solving engineering problems of the
anisotropic and discontinuous rock-like materials with dispersing and random material parameters distribution,
and sets forth the study method in which the anisotropy of rock-like material is described with mechanical
properties distribution, and the material parameters conforming to Weibull distribution law are assigned to the
cell in rock construction via. Monte Carlo simulation method, and then the numerical simulation is processed
by computer. With the help of the software, REPFPA, which is of strong visibility and developed by the authors
of this article, “Rock Elastic-Plastic Pailure Process Analysis”, on the platform of FORTRAN Power Station
4.0 under MS Windows95, valuable experimental results are obtained by using the method in which the elastic-
plastic failure process of typical rock specimen and tunnel model are studied with numerical simulation. The
method proves to be an effective one in the study of rock elastic-plastic failure process, in which the randomly
assigned material parameters are introduced into rock-like materials elastic-plastic failure process analysis, and

the numerical simulation is carried out by computer.
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