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SHEARING STRENGTH AND ELASTO-PLASTIC FEM ANALYSES FOR
DUAL POROSITY MEDIA

ZHANG Yujun®  ZHANG Weiging®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics ~ Chinese Academy of
Sciences Wuhan Hubei 430071 China 2. China Railway Tunnel Survey and Design Institute Co. Ltd. Tianjin 300133 China)

Abstract Considering the connectivity rate and spacing of fractures volume fractions of pore matrix and fracture
material in a representative element volume a method of determining the cohesion ¢, and internal friction angle
@, Which vary with direction in a dual porosity medium was suggested and the equations established for
calculating the values of ¢, and ¢, were proved to be reasonable. Introducing the method solving ¢, and
@, Values into the elasto-plastic finite element method(FEM) code the computations were carried out for a
rectangular underground cave for two cases with different connectivity rates and spacing of fractures in a rock
mass and the stresses displacements and plastic zones in the surrounding rock mass were analyzed and compared
with each other. The results show with the increase of fracture connectivity rate the cohesion and internal friction
angle of the rock mass decrease the displacements in surrounding rock mass grow the principal stress contours
change obviously the plastic zones accelerate development and the distributions of displacements stresses and
plastic zones change from symmetric ones to asymmetric ones as well as the anisotropy of surrounding rock mass
displays more significantly but with the increase of fracture spacing the dynamic state of surrounding is just the
reverse of what in the case of increasing fracture connectivity rate.
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Table 1 Parameters of geometry and strength for the computation
cases
[
/m R g kPa  KkPa 01T 0,17

1—1 0.0 0.3 1.00 000 87.00 87.0 368 368
1—2 0.2 0.3 092 0.08 8390 841 354 355

1—-3 0.5 0.3 080 020 76.80 783 321 328
1—4 0.7 0.3 072 028 7063 734 291 304
1—-5 1.0 0.3 060 040 5890 646 235 26.0
2—1 1.0 0.5 076 024 7010 735 288 303
2—2 1.0 0.7 083 017 7500 775 311 321
2—3 1.0 1.0 088 020 78.60 803 328 335
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Table 2 Computation values at special points on drift
boundary
U/mm  U/mm  (g/o)/MPa Im?
0.00 3.17 0.41/ 1.02
0.01 0.80 0.32/ 1.60
1—1 48
0.01 0.80 0.32/ 1.60
0.00 0.90 0.26/ 0.84
0.03 4.00 0.48/ 1.03
0.11 1.11 041/ 1.71
1—2 8
0.17 1.10 0.41/ 1.70
0.01 1.03 0.32/ 0.85
0.21 5.24 0.48/ 1.03
0.07 1.39 0.39/ 157
1—3 16
0.19 1.57 0.38/ 151
0.12 1.30 0.32/ 0.85
0.23 5.99 0.53/ 1.05
0.11 1.99 0.47/ 1.61
—— 04 04— 1—4 104
- : 0.50 1.53 0.42/ 1.48
————-0.6————-0.6—]
?ﬁ\_og/fw 0.10 1.36 0.37/ 0.87
0.39 7.26 0.53/ 1.05
0.29 2.53 0.42/ 1.41
1—5 336
0.80 2.26 0.45/ 1.60
0.14 1.43 0.34/ 0.93
0.33 7.16 0.53/ 1.05
oy 0.16 2.40 0.42/ 1.48
2—1 84
1—5 0.62 2.01 0.47/ 1.62
6 1 ( MPa) 0.11 1.53 0.36/ 0.87
Fig.6 Principal stress contours for case 1(unit MPa) 0.10 4.90 052/ 1.04
0.18 1.43 0.45/ 1.68
2—2 64
0.33 1.38 0.44/ 1.66
0.04 1.19 0.35/ 0.86
0.06 4.39 0.50/ 1.04
0.14 1.25 0.43/ 1.69
2—3 40
0.24 1.22 0.43/ 1.68
] 0.02 1.10 0.34/ 0.85
L]
(a) 1—1 (b) 1-2
[] mm
0 1 4 /

0.41/ 1.02 053/ 1.05MPa
0.26/ 0.84 0.34/ 0.93 MPa
0.32/ 1.60 0.42/ 1.41 MPa
0.32/ 1.60  0.45/ 1.60 MPa
0 0.2 48 m? 8 m
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Fig.7 Plastic zones for case 1
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