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Fig. 3 A sketch map of Grid-bonding Fig. 4 A sketch map of 3D grid
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Table 1  Spatial distribution and mechanical parameters of each layer

FRCRE/m BINAE/m R /Pa WAL TN - m )| EECRRE/m BIRE/m ERUE/Pa AR /AN - m )

1 15.20 -626.70 3.800E +09 3.00E-01 -2.940E +04 || 13 12.50 -707.55 2.000E +10  2.32E-01  -2.450E +04
2 2.90 -629. 60 3.776E +10 3.35E-01 -2.254E+04 || 14 412 -711.67 3.800E +09 3.00E -01 -2.744E +04
3 3.50 -633.10 3.800E +09 3.00E-01 -2.940E +04 || 15  4.88 -716.55 4.031E+10 1.60E-01 -1.764E +04
4 2.30 -635.40 3.776E +10 3.35E-01 -2.254E+04 || 16  7.00 -723.55 3.800E +09 3.00E -01  -2.940E +04
5 3.80 -639.20 3.800E +09 3.00E -01  -2.940E +04 || 17 3.00 -726.55 3.305E +10 1.60E -01  -2.254E +04
6 4.10 -643.30  4.031E+10 1.60E-01 -1.764E +04 || 18  27.80 -754.35 3.800E +09 3.00E -01  -2.940E +04
7
8
9

1.60 -644.90 3.800E +09 3.00E-01 -2.744E +04 || 19 12.35 -766.70 2.578E +10 1.60E -01  -2.744E +04

12.60 -657.50 4.031E +10 1.60E-01 -1.764E +04 || 20  2.12 -768. 82 2.000E +10 3.00E -01  -1.176E +04

20. 65 -678.15 3.800E +09 3.00E-01  -3.136E +04 || 21 1.33 =770.15 3.600E +09 2.50E -01  -2.548E +04

10 2,05 -680.20 2.790E +10  3.35E-01  -2.744E +04 || 22 18.83 -788.98 4.500E +10  2.50E -01  -1.764E +04
11 7.95 -688. 15 2.000E +10 2.32E-01  -2.380E +04 || 23 2.74 -791.72 2.000E +10 3.00E-01 -1.176E +04

12 6.90 -695. 05 8.000E +09 2.50E -01  -2.744E +04

B | B | R | RR R 3]

1 15.2 626.7 Wik

2 2.9 629.6 MBS R

3 3.5 633.1 [ ]

4 P} 030.4 MR

5 3.8 639.2 =]

6 4.1 643.3 o i I T
z Th {7 = EF!

8 12.6 &657.5 L

9 20.65| 678.15 [

11 7.95 688.15

12 6.9 695.05

13 12.5 707.55 R
14 4.12 711.67 b

15 .88 716.55 Ll

16 7 723.55 Wt

17 3 726.55 Loy AR FHEEH I

18 278 754.35 L]

19 12.35 766.7 Caoiis ]

75852 Y

b
=
He
b
AN

22 18.83 | 788.98

23 2.74 791.72 fLT

BS5 BEERZERQPMEANFS5HTEN
Fig. 5 A sketch map of spatial distribution of each layer
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Fig. 6  Sketch of iterative results
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Table 2 Statistics of separation layers
7 JEH FBURE/m KB )2 /m
1 8 -657.50 0.2144
2 13 -707.55 0.5261
3 19 -766.70 0. 1809
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CONTACT ALGORITHM OF 3D MECHANICAL FINITE
ELEMENT MODELING FOR SEPARATION OF OVERBURDEN
LAYERS AND ITS APPLICATION

WU Ze-dong', Xue Ai-min’, Cao Ding-tao’

(1. Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China;
2. Petrosound Geoservices Lid. , Beijing 100016, China;
3. Yanzhou Coal Mine Lid. , Zhoucheng 273500, China)

Abstract. Based on the specialty of separation layer, this paper proposes a new contact algorithm
with the adoption of massive parallel computation for the study of separation of overburden layers in
coal mine production. We have done the real 3D mechanic simulation and get the potential location ,
shape and volume for separation of overburden layers. Meanwhile, the study takes the area of No. 2
coal mine of Jining as an example, which proves the applicability and validity of this new algorithm.
Key words: mechanical simulation of three-dimensional finite element; separation of overburden

layers; contact algorithm ; massive parallel computing



