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Table 1 Level of orthogonal test design
Py R H/m &R a/(°) I p/(grem™?) W1 C/kPa WIEEHE AR @/ (°) SRR E/MPa NEL/N AT
1 160 45 2.5 300 25 10 0.1
2 180 50 3 400 35 65 0.3
3 200 55 3.5 500 45 115 0.5
x2 BAHEEHREXZRWIZITHER
Table 2 Orthogonal test design for factor indices
WS REHm  BEAEM () HEp/(grem™) W1 C/kPa WEEHEAA @/ (°) FEVERE E/MPa HEL/N A

1 160 45 2.5 300 25 10 0.1

2 160 50 3 400 35 65 0.3

3 160 55 3.5 500 45 115 0.5

4 180 45 2.5 400 35 115 0.5

5 180 50 3 500 45 10 0.1

6 180 55 3.5 300 25 65 0.3

7 200 45 3 300 45 65 0.5

8 200 50 3.5 400 25 115 0.1

9 200 55 2.5 500 35 10 0.3
10 160 45 3.5 500 35 65 0.1
11 160 50 2.5 300 45 115 0.3
12 160 55 3 400 25 10 0.5
13 180 45 3 500 25 115 0.3
14 180 50 3.5 300 35 10 0.5
15 180 55 2.5 400 45 65 0.1
16 200 45 3.5 400 45 10 0.3
17 200 50 2.5 500 25 65 0.5
18 200 55 3 300 35 115 0.1
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FEST 18 FPIE AT IR IS 7 & B i B Ak | % Table 3 Calculation results of slope stability factors for onhogo-
P M-P YT R P R BT . N e altest devien
Z AL 4 9 P17 s H AR I 1, 2 RES s WSS 2
IE AR 7 R R B0 H A R 2R 3. ‘ . v Hoot
2 1.473 11 1.763
3 1.704 12 1.079
4 1.671 13 1.376
5 1.908 14 1.193
6 0.840 15 1.702
7 1.724 16 1.793
8 0.994 17 1.281
9 1.456 18 1.098
B Bt J7 S8 0 B A 1 3R E 1k R BURA (1)

Q) XHREUR AT T, A K HIE KA

- ED HEAITRAR 23 4, Ky TN EULHAR S 7 0 P 3 R b 0 i
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Table 4 Range analysis of test calculation results

F,
FHIE — — — -
KK H T2 SRy R p WES C INEEEF o FPEA E E HER/NEAT
%, 1.484 1.575 1516 1.307 1.132 1.442 1.432
%y 1.448 1.435 1.443 1.452 1.426 1.447 1.450
xy 1.391 1.313 1.365 1.565 1.766 1.434 1.442
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Fig. 2 Line graph of effects of factor indices on slope stability coefficient
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Table 5 Model regression coefficients and verification

S-S y ¥ t 4 P P, TE
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Fig. 3 Scatter plot of standardized predicted values versus

standardized residuals
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Table 6 Comparison of experimental and predicted values

e e B {E PIME y HIXT R 2E/% B fEy, HIXTER2E/%
16 1.793 1.746 2.60 1.754 2.17
17 1.281 1.294 0.99 1.290 0.68
18 1.098 1152 4.92 1.148 4.57
SFH 2.84 248
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Table 7 Related calculation parameters

5 Sukii R p/ WERTCr NS ¢/

RWHM g (o) (grem™) kPa ©)

230 51 2.7 300 36.5

Factor of Safety
Value=1.23

1.118 8E-03
1.100 0E-03
1.000 OE-03
9.000 0E-04
8.000 0E-04
7.000 0E-04
6.000 0E-04
5.000 0E-04
4.000 0E-04
3.000 0E-04
2.000 0E-04
1.000 0OE-04
8.994 9E-07

B4 BEFBREZTEERZE

Fig. 4 Cloud chart of strength reduction method results
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Prediction model for high slope stability based on orthogonal test,

M-P method, and multiple regression

Fang Jian', Fang Qinghong?, Li Jing®
(1. Guangdong Hongtong Green Mining Co., Ltd.;
2. Changsha Institute of Mining Research Co., Ltd.;
3. School of Resources and Environmental Engineering, Wuhan University of Science and Technology )
Abstract:To quickly and accurately calculate slope stability factors in open-pit mines and predict slope safety, the
M-P method was utilized to calculate the stability factors of orthogonal test design. A multiple linear regression
approach was employed to develop a predictive model for high slope stability, proposing a simplified prediction model
and validating its accuracy. The study revealed the principle behind simplified stability calculations, explored the quan-
titative relationships between influencing factors and stability factors, and assessed the influence of specific factors on
slope stability. The prediction model was further refined and validated using the strength reduction method. Results
showed that the average relative error of the refined prediction model was 2.48 %, indicating high prediction accuracy
and model fit. Among 7 influencing factors, the impact degree on slope stability was ¢ > C > a > p > H > E > y, where elas-
tic modulus and Poisson’ s ratio had negligible effects. The validation using the strength reduction method confirmed
the scientific robustness of the refined prediction model. This model provides reference for slope safety early warning
and control measures.
Keywords: high slope stability; orthogonal test; M—P method; multiple linear regression; strength reduction method;

prediction model
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Study on the method of constructing beneficiation monitoring models using integrated
technology of geological radar and high-density electrical method

Li Jiandong, Zhao Liuzhi
(Henan Fourth Geological Brigade Co., Ltd.)

Abstract:To address the challenges in decision-making for operational indicators in beneficiation, this study pro-
poses the application of integrated technology of geological radar and high-density electrical methods in constructing
beneficiation monitoring models. A comparative analysis of the effectiveness and predicted accuracy of the integrated
technology versus traditional monitoring methods was conducted. The results indicate that the integrated technology of
geological radar and high-density electrical methods has lower average sample deviations and higher measurement
accuracy, outperforming traditional monitoring methods in beneficiation monitoring. This technology integration not
only improves the accuracy of monitoring models but also provides critical support for optimizing production indicators.

Keywords: geological radar; high-density electrical method; beneficiation monitoring; accuracy evaluation; tech-

nology integration; model construction



