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Research on forward modeling of “triangular cone” type direct current method
for heading detection
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Abstract ; In order to improve the accuracy of advanced detection of water disaster and structural anomaly in coal mine
roadway, three boreholes for advanced water detection are used. These three boreholes are designed as
“triangular cone” with 28 degrees each other, and three-dimensional direct current method in the holes of
“triangular cone” observation system is used for the advanced detection of water inrush disaster. Under the condition
of a homogeneous full-space and layered model , the forward modeling models of bulk low-resistance anomaly and plate
low-resistance anomaly are designed, and the response characteristics of the low-resistance anomaly are compared

with those of the traditional DC method. The results are as follows: (D Under the homogeneous model, the response
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of the traditional direct current method of advanced observation system to the body-shaped and plate-shaped low-resist-
ance anomalies is almost the same. However,in the layered model,the response of “triangular cone” type observation
system to the body-shaped anomaly is dozens of times larger than that of traditional advanced detection system. The re-
sponse of “triangular cone” type observation system to the plate-shaped anomaly is several times larger than that of the
body-shaped anomaly. @) The response of “triangular cone” type observation system to anomaly is stronger than that
of traditional advanced observation system, and the response to low-resistance model is dozens or even hundreds
of times larger than that of traditional advanced observation system, which is more conducive to the acquisition of
anomaly signals. 3 Since the electrodes are arranged in the holes, the “triangular cone” type observation sys-
tem greatly reduces the interference of various human factors in the roadway to the signal ,avoids the problems existing
in the traditional DC method of advanced detection,and is a new solution for advanced detection. The simple geologic
anomaly body under a homogeneous model can be located by the arc intersection method , while the spatial accurate lo-
cation of the complex model needs to be solved by three-dimensional resistivity inversion.
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“Triangular cone” observation system
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Fig.2 Traditional DC method is used to explore the background and forward modeling of bulk low resistivity anomalies

in homogeneous full space
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Fig.3 “Triangular cone” type observation system is used to explore the background and forward modeling of bulk

low-resistivity anomalies in homogeneous whole space

14
10°
13
12
? £
S 10° 1 3
10
4-1
107 12
1 1 1 1 73
0 20 40 60 80 100
Ak
AL ST R H — =TSR

——(EGEATRIAOR AT = AR AOR R
—— G REER N E =M ER R
K4 BRI 2 FOULi 2 5t MO S H i 1 X e
Fig.4 Comparison of response of two observation systems to

volume abnormal voltage under homogeneous model

550 8 P I AR FE 2 T/ T 1 5 E B 3t R
2~32 5 HUAR A H e R T AT, VAR S S Y LR
M2k 595 S0 e AR fb A /)y | i A AR fh il 2] DL AR
feit e R 0.12% , “ = fRE” BRI 38 48 7 4 1F T
Ve 32 SRR I 1~ 31 S H T 1), 33 ~64 5
HLRR 5 7] B2 65 ~ 96 5 B A J7 [n) HL S 328 i T v, in Ak
RS R 59 S L AERE AL 1 B2 BE 2
36~96 m(10~25 5 42~57 5 74~89 S el ) kb H
FEARAEI ., AR A iR - 1.7% ~2.7% , WA A5 A0
T3 MEFLANFL I B IE B 48 m 1 72 m 4k,

(2) XEARAR 5 B% L,

T ARCIR AT BH A4 B Y AIG B S 8 AR R SE o
100 mx100 mx3 m, B 4 57 5 4 3 B T 4% 38 1IE i
5, Pt R 2R T A 60 m, BERLELE 1 A,
TS E R A RARBH 5 5 R BEAL AN & 5 iR,
BERTERFLE MBCIR AR 28 5



JEVE RS S T AR = A

www.chinacaj.net

RELENE RV ER7 S AT EZ ST b7 4 3019

Pr

100 m

(a) fRGUH AT A SR AR R

60m [ I —

(b)) “= SRR LI R GEACIR IE AR

K5 s (AR T 2 Fouli 28 GExd bR R BH 5 4 A9 1E A

Fig.5 Forward modeling of plate low resistivity anomalies for two observation systems in homogeneous whole space
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Fig.10  Forward modeling of plate-like low-resistivity anomalies by two observation systems under the layered model
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