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Abstract

The complexity of mine geological structures directly influences the rational layout of working faces
and, in the presence of water-conducting anomalies such as faults, increases the risk of disasters
like mine water hazards. To achieve a scientifically quantitative evaluation of the structural com-
plexity in the mining field, a quantitative evaluation system for mine geological structural complex-
ity was constructed based on a systematic review of the mining field’s geological conditions, com-
bined with the structural development patterns revealed by drilling and geophysical exploration
data. Four primary controlling factors were selected: the fractal dimension value calculated using
the slip line intersection via the sliding window method; fault strength calculated from throw height
and fault development length; fault density obtained by statistically counting the number of slip line
intersections within grid cells; and the fold plane deformation coefficient calculated from contour
lines. To address the issue of strong subjectivity in weighting by the Analytic Hierarchy Process
(AHP), the objective weighting method + Entropy Weight Method (EWM) was introduced. A combi-
nation of AHP and EWM was employed, integrating the abundant subjective expert experience
weights with objective weights derived from data analysis, thereby establishing a quantitative eval-
uation model for the study mine to reasonably assess the degree of structural complexity. The
model divides the study area’s complexity into four levels, from high to low, providing a scientific
basis for efficient and safe mine production.
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Figure 1. Mine structural outline map
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Figure 2. Fault strength contour map
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Figure 3. Grid meshing diagram
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Figure 4. Fractal dimension value contour map of fractures
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Figure 5. Fault density contour map
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Figure 6. Schematic diagram of deformation coefficient calculation
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Figure 7. Contour map of fold plane deformation coefficient
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Figure 8. Evaluation index system
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Table 1. AHP weight assignments for structural complexity evaluation indices
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Table 3. Entropy weight method assignments for structural complexity evaluation indices
3. WEUEMEE RIZE TN e i ER (B

BRAEL A Ds Kp F M
U 0.246 0.160 0.352 0.242

DOI: 10.12677/me.2026.144092 937 ol TAE


https://doi.org/10.12677/me.2026.144092

R 5

4.13. ZFENENTHE
¥ B AHP 232000 WA 2 5 0 B2 2 W I B AR 45 A, {4545 4% IR 3R OB A 40 T A B A
[18], Fusr RAES A MR E A
Y WA 773545 B A BUE I8 I e A A A — 1A T R [19] [20]:
wiwj

W= (10)
Zj:lewj

ANFTTERIBCE S R4 4 P

Table 4. Weight results obtained by different methods
A4 TNEFERGHNESER

R LA Ds Kp F M
AHP 0.386 0.277 0.196 0.141
TR 0.246 0.160 0.352 0.242
SRAIE 0.3917 0.1828 0.2847 0.1408

4.2. WHHIEEREEERITFMH

K PUAMEASERE A — 405 S ArcGIS B A BB A, FIARYE TH 5 MO 25 A U 73550 X AR AR
AP A HEAT R i A
Q =Y W.B; =0.3917B,, +0.1828+0.2847B,; +0.1408B, (11)

i=1 170
A, By i febnE A j MR RIME .
A A R AR o e A B o I ) R TSRS BEAT 04T, R IRCR AN 9 P, FIF B AR B I 3 902
KR VUG, 23l X — X 2R IX L AR A RIX . BB 43304 0.039~0.271. 0.271~0.410.
0.410~0.551. 0.551~0.808. b Q FEARIKHT X IR AAL LA,  Fabm i X Iy i 52 28 AR P I

N

SORBE

0.039 - 0.271
0.271 - 0.410

0.410 - 0.551

0.551 - 0.808

Figure 9. Classification map of structural complexity
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