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IN-SITU STRESS MEASUREMENT AT DEEP POSITION OF LINGLONG
GOLD MINE AND DISTRIBUTION LAW OF IN-SITU STRESS FIELD IN
MINE AREA

CAIl Meifeng, LIU Weidong, LI Yuan

(School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: To ensure mining safety, in-situ stress measurement in Linglong gold mine is carried out in two
periods. The first period measurement is performed in the shallow position and the second period measurement is
performed in the deep position. The measurement process and results are introduced. In order to increase reliability
and accuracy of the measurement, a series of new techniques including complete temperature compensation
technique and improved hollow inclusion strain devices are used in the measurement. Through in-situ measurement,

3D geostresses at 18 points, which are distributed in 7 levels, are determined. Based on the measuring results,

comprehensive study of distributing law of the in-situ stress field in the mine is completed. Some conclusions are
drawn as fallows: (1) The in-situ stress in Linglong gold mine is dominated by horizontal tectonic stress field
rather than the gravity stress field. The magnitude ratio of maximum horizontal principal stress to gravity stress in
the mine is 2.26 in average. (2) The maximum horizontal principal stress is oriented in NW direction which is
approximately coincided with the orientation of the maximum principal stress of tectonic stress field. (3) The
vertical principal stress is basically equal to or a little larger than the gravity. (4) Despite the rock nature in deep
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position is changed; and the distribution law of in-situ stress state is not remarkably changed in deep position
compared with that in shallow position. (5) The maximum horizontal principal stress, minor horizontal principal
stress and vertical principal stress are almost linearly increased with depth.

Key words: rock mechanics; Linglong gold mine; deep position; in-situ stress measurement; overcoring
technique; complete temperature compensation technique; distribution law
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Fig.2 Projective position of in-situ stress measuring points in

deep levels of Linglong gold mine(unit: m)
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Table 1 Results of overcoring experiments for measuring points at deep position
i i TR RAE AR 078 ‘;ﬂrﬁ}};\i@ﬁ{

yl y2 y3 y4 y5 y6 y7 y8 y9 y10 yil y12 rc
13* 495 853 873 828 588 717 875 648 415 794 928 742 —14
147 266 796 972 898 222 829 711 280 - 718 1087 1422 —14
15" 226 696 - 858 382 970 - 782 127 371 1052 1378 —11
16" 501 1512 - 1025 549 490 743 774 - 1338 1437 1051 —11
7 1069 946 1437 967 884 1048 603 1343 1163 788 1568 - —15
18" 713 909 1389 802 572 1215 1653 - 783 1009 684 1215 —16

2 URTRAS D R R AR A b s 1R 45 R

Table 2 Temperature calibration results for measuring points

at deep position 10°ct
HUPCY T J8E A
i yl y2 y3 y4 y5 y6 y7 y8 y9 yl0 yll yl2
13 14 60 63 49 13 55 53 40 21 56 69 58
14 57 68 54 67 65 61 70 62 - 47 60 66
15 48 62 - 68 62 6 - 39 31 63 65 18
16" 23 44 - 59 50 67 64 41 - 56 50 34
17 32 44 51 34 55 31 58 51 67 53 60 -
18® 62 35 21 55 67 41 19 - 64 51 12 48
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Table 3  Strain values caused by stress relief at deep measuring position 1078

A IS 3 i I A

Gt yl y2 y3 y4 y5 y6 y7 y8 y9 y10 y11 y12

13* 515 937 961 897 606 794 949 704 444 872 1025 823
14* 346 891 1048 992 313 914 809 367 - 784 1171 1514
15" 279 764 - 933 450 977 - 825 161 440 1124 1398
16" 526 1560 - 1090 604 564 813 819 - 1400 1492 1088
17* 1117 1012 1514 1018 967 1095 690 1420 1264 968 1658 -

18* 812 965 1423 890 679 1281 1683 - 885 1091 703 1292
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Table 4 Values of elastic moduli and Poisson'’s ratios of
rock at deep measuring points

W 55 G LA E/GPa WAL v
13* 46.2 0.24
147 503 0.25
15" 431 0.25
16" 458 0.20
17 426 0.24
18" 440 0.21
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Table 5 Measured results of principal stresses at 18 points in Linglong gold mine
. N o1 7] O3
I 5 RPEIm
HAd/MPa JFII(°) Wif/(°)  HdE/MPa i) W) B{E/MPa JII(%) i)
1 250 17.63 52.6 4.7 8.62 321.9 7.7 7.58 353.6 —81.0
2* 250 14.06 287.7 —14.4 7.63 19.4 —6.6 6.63 133.5 —74.1
3 290 15.58 141.4 —3.0 8.28 24.5 —83.3 6.84 51.8 5.9
4 290 17.51 294.8 —0.1 9.37 26.3 —84.3 7.26 24.8 5.7
5* 290 17.68 280.3 —135 9.25 322.8 72.0 6.61 193.2 1.7
6" 290 20.45 3435 —6.4 8.36 75.3 —15.1 7.75 51.2 735
7* 290 19.74 91.3 —21 10.09 171.9 77.1 8.58 18 12.7
g* 370 23.43 138.2 —9.3 12.69 12.7 —74.2 10.13 50.3 12.6
9* 370 21.32 103.6 —12.0 10.68 237.4 —729 8.20 103.6 —12.0
10* 410 25.77 255.7 2.6 10.73 155.4 75.6 10.18 166.4 —14.1
11* 410 25.55 218.0 2.1 11.51 118.8 77.1 8.64 1285 —127
12* 570 32.53 92.2 —38 15.54 199.0 —77.0 13.21 181.4 12.4
13 920 53.13 134.7 —53 271.72 81.4 81.2 25,51 44.1 —7.0
14 920 55.88 128.1 —38 30.12 229.2 —712 28.41 216.0 10.7
15 920 50.17 273.3 —1538 21.72 314.1 70.2 24.89 187.0 13.1
16 970 60.26 335.0 11.0 34.52 34.0 722 27.93 246.0 —13.1
17 970 57.92 136.1 —0.5 30.24 227.1 —70.0 26.96 226.0 15.0
18" 970 57.22 295.2 10.4 28.90 205.1 35 28.52 36.3 80.0
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Fig.3 Linear regression lines of principal stresses with depth
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