aHA TR
Chinese Journal of Rock Mechanics and Engineering

$24% E10M
200545 H

Vol.24 No.10
May, 2005

1,3 2 3

(1. BPOR2E KRR 2ERE, W16 3000 4300725 2. HrEER2ERE s0Cs L J12#wkoer, widt 2 430071;
30 RBURY: MRS B TR EREASRE, Hidk K 430079)

K EH LR T B 8 B EOR S YRS HOTHE Y 3DEC AHEE &, X Gk il Y ) TR R o A ) L i
BT RS ik AR P BRI TR, AR B ROCRE B B2 gy Dk, ey
PO IERA AR R FLHE T B S BB T IR U A b B A A AR A 2k, T LR 3DEC
MBI FISH ¥ 5 SE8L. Sngnihh 7 SE0 LA DRl e 5 45 28
AN EMERL, SRR oGk HHGE; 3DEC

0242.1; TU4S A 1000 - 6915(2005)10 - 1649 - 05

3D DISCRETE ELEMENT METHOD BASED ON DIRECT METHOD OF
JOINT NETWORK SIMULATION

WANG Tao" *, SHENG Qian?, CHEN Xiao-ling’

(1. School of WaterResources and Hydropower, Wuhan University, Wuhan 430072, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
3. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,

Wuhan University, Wuhan 430079, China)

Abstract: A practical method is put forward based on the direct method of joint network simulation combined with
3D discrete element program 3DEC to solve the problems of failure of structurally controlled engineering rock
masses. Failure is controlled to a great extent by the presence of discontinuities in shallow excavations in hard
rock, so a correct interpretation of the significant discontinuity sets is significant for analyzing stability of these
excavations. The direct method of joint network simulation is efficient to identify the blocks of rock masses. It can
be carried out through FISH language embedded within 3DEC. An example is presented to illustrate this procedure
and the results.
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Fig.2 Renderings of tunnel disposal

1
Table 1 Physico-mechanical parameters of rock masses

c/MPa @(°) KE/(KN+m ) G/MPa K/MPa
12 50 27 20 833 27778
2

Table 2 physico-mechanical parameters of joints

S ¢/MPa o(°) Ky/(GPa » m ™) K/(GPa * m )

J 0.2 25 10 000 2 000
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Table 3 Statistical results of joint elements
ke i1 /(°) fBfA/(°) TS 1R B /m
1 10~30 60~70 2.00
12 100~120 30~40 1.50
13 150~170 20~30 1.00
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Fig.3 Block distribution of tunnel and surrounding rock

after adding joint network
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Fig.4 Mesh of tunnel and surrounding rock
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Fig.5 Displacement curve of the excavation process on the top

of tunnel
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Fig.6 Unbalance force curve of the process of computation
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Fig.7 Diagram of unstable blocks
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