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A New Technique for Detecting the Spreading Precursor
of Underground Concealed Fracture
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Abstract This paper presents the method and principle of the technique for detecting the spreading precursor of underground con-
cealed fracture. In this method the anisotropy of resistivity variation resulting from the rock fracturing under loading is directly rela-
ted to the water network electric conduction channel variation caused by rock fissures. In this way the most difficult and complex
problem i.e. the determination of stress state of rock fracturing is avoided. The quantitative relationship is established between the
main fracture spreading direction of rock and the anisotropy of the dynamic rock resistivity variation. This paper emphatically reports
the results of big sample simulation experiments in laboratory. The experimental results indicate that the directions of principal resis-
tivity changing anisotropy axes deduced from quantitative calculation are essentially identical with the main rupturing orientations of

samples under loading.
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Fig.1 Map of arrangement of electrodes
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Table 1 Arrays and measuring-function combinations for the samples

1 2 3 4 5 6 7

A B MN A B M N A B MN A B MN A B MN A B M N A B MN

1 341 2 5 115313 9 216 4 14 13 48 49 46 47 17 58 59 56 57 21 1516 3 4 25 1516 1 2

2 7 8 5 6 6 25202324 10 36 37 34 35 14 5236 50 51 18 26 62 60 61 22 17 18 7 8 26 1718 5 6

3 1112 9 10 7 29302728 11 40413839 15 9 194511 19 10 20 12 66 23 19 20 11 12 27 19 20 9 10

4 36266768 8 7 333132 12 44 8 4243 16 55 7 5354 20 8 65 63 64 24 21 22 36 26 28 21 22 67 68

1 S 1. 2, 3, 40
WLHE: 1,4,3 Mgk E: 1,2,3 MeEBE: 1,2, 4 Mm-S 2,3, 4

4 SRR 13, 14, 15, 16 W
NEAA: 13,14, 15 WeH 4. 13,14, 16

5 W& 17, 18. 19. 20 Lk
Mk 4. 17, 18, 19 MeHE: 17,18, 20

()

2 1 145 4 @1 A
Fig.2 Diagram of ¢ A" 2 by using the combination of arrays

for 1 4 5 anisotropic measuring points of No. 1 sample
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Fig.3 Photo of rupture of sample No. 3 under loading
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WES. 1,4,3 MiekAE. 1,2,3 meds: 1,2,4 MFZHE: 2,3,4

2%WiA S5, 6, 7. 8 M
Mikd &: 567 WA A 568 ML 6738

186.6

3EMAE 9, 10, 11. 12 &
MR 5

10,11,12

WLEH A 9,10,11 WeLAE: 910,12

4 S 13, 14,
‘Jﬂﬂﬁéﬁéﬁ: 13,14,15 . 14,15,16

5 SWA 17, 18, 19, 20 Mgk

MEeEA 4. 17,18,19 MEHE: 17,1820 ?ﬁ!ﬂ?x‘ﬁﬂ@_r_: 18,19.20

7B 25, 264 27. 28 M
M. 252627 Meknl & 25,2628 MERAS. 26,2728

4 3 4 @1 /1"\"2

Fig.4 Diagram of ¢, A" 2 by using the combination of arrays for anisotropic measuring points of No. 3 sample
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