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Abstract

Based on the engineering geological conditions and measured geostress data of the Linglong Gold
Mine, this paper uses the finite element and multivariate regression analysis method to carry out the
regression inversion analysis of the initial geostress field in the specific region of the mine. Firstly,
the finite element model of the study area was established using the aerial photography data, and the
stress distribution of various setting conditions was obtained by the three-dimensional finite element
analysis method. Then, using the multivariate regression analysis method with iterative refinement,
the optimal regression coefficient is obtained, and the initial three-dimensional regression analysis
model of geostress field is determined. Finally, according to the results of inversion analysis, the in-
fluencing factors on the initial ground stress distribution are discussed. Through the comparison be-
tween computed and measured geostress values of measuring points, it can be determined that the
two values are identical in magnitude and close in direction, indicating that the measured geostress
field obtained by regression is reasonable, and can reflect the initial measured geostress field in the
designated area of the gold mine more accurately, which provides a useful tool for the prediction
and protection of rock burst disaster during the gold mine excavation.
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Figure 1. Meshes for numerical calculation
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Table 1. Mechanical paremeters of rock masses

®= 1 BRANFESY

e R PR A TR, PR P BRI RQD  fh&E)  PEEEEA

. (kg/m®)  (MPax 10% o (MPa) (MPa) (%) (MPa) )
VA k= 2590 7.03 8.9 187.1 90 27.2 57.4
TSP A 2610 5.19 5.4 114.8 95 16.6 575

3.2. DA FTK

LA HN S RS E 6 AN, AT LA 19 B, (570 m), B2 WA 19 FRER,
(-570m), 55 3 M. 22 B, (—690 m), 4. 22 R, (690 m), 5 MIAT: 26 B, (-850 m),
%6 M. 26 B, (-850 m), /I T-570. —690 A1-850 m = BUKF E, FEANKT 2 AN
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Table 2. The location of geostress measurement points in calculating reference frame
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F 2 WHARR TN HNE S E

X
45283
45689
45413
45449
45432
45449

y
44738

44721

44540

44934
44933.5
44945.4

-570
-570
—690
—690
—850
—850

AR 835 4 738 2 TR R O3 sURIR M AR 28 54558 23 () A 2 TR A g e e A [ 2],

R 3 I TR BT AR RN Ay B, AT SRR WK 4.

Table 3. Table of measurement results of 3D geostress

F 3 ZHEMNNMELERE

[} [} 03
A
= HE 77 ] £ T £ HiH Jim i B Jim 5
(MPa) ") ") (MPa) ") ") (MPa) ") ")
1 39.94 260.4 2.15 23.56 346.3 -62.2 17.88 1715 =27.74
2 4571 95.41 2.6 26.32 333.9 73.1 19.42 183.9 15.0
3 53.31 92.80 -4.79 32.88 18.1 815 22.05 182.6 8.5
4 50.38 245.34 3.56 31.89 320.4 -57.3 23.26 150.69 —22.6
5 62.17 70.90 -2.3 36.81 143.9 69.5 27.84 145.0 =2.7
6 58.26 238.60 -2.3 33.47 58.54 -60.5 2411 137.8 -19.1
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Table 4. The measured geostresses component values of each measuring point in calculating reference frame

F A4 OTRARTEN LSS S 5818
W ris o, oy o, Ty 2" x
1 39.37 19.66 2235 3.33 -2.42 -0.26
2 41.23 20.23 25.49 -3.95 154 ~1.49
3 53.25 22.35 33.05 -1.39 157 -3.08
4 45.66 29.39 26.21 6 -5.28 ~2.36
5 58.46 28.23 32.46 3.98 -5.32 4.01
6 48.96 29.81 28.03 4.77 -0.75 -5.25
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i, WA BV LD 10 em; 5) yz VBT VI IEE s WIA 5, A3 A th, 48Uz A% ity 10 cm.

Figure 2. Extrusion geologic techonics movement of x-direction
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Figure 3. Extrusion geologic techonics movement of y-direction
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Figure 4. Shearing geologic techonics movement of xz-plane
Bl 4. xz FEREYEZ D]

Figure 5. Shearing geologic techonics movement of yz-plane
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Table 5. Comparison of measured and regressive geostress components of each measurement point

5 BMmEMSEYIR S5 EXTEE

. o o, O g, Ty T, Ty
Wi R IMPa IMPa IMPa IMPa IMPa IMPa
SEPUE 39.37 19.66 22.35 3.33 -2.42 -0.26
1 EVEL: 46.1 23.2 25.6 0.451 0 0.241
R IREE S 6.73 3.54 3.25 -2.88 2.42 05
SEAE 41.26 20.23 25.49 -3.95 1.54 -1.49
2 EVEL(: 447 22.9 23.9 0.21 0 -1.77
AR 7= 3.44 2.67 -1.59 4.16 -1.54 -0.28
SEPUE 53.25 22.35 33.05 -1.39 1.57 -3.08
3 EVELES 46.9 25.5 29.3 0.096 0 0.245
R AREE S -6.35 3.15 -3.75 1.49 -1.57 3.25
SEPIE 45.66 29.39 26.21 6.00 -5.28 -2.36
4 EVEL(:N 48.6 245 26.8 -0.2 0 1.76
AR 7= 2.94 —4.89 0.59 -6.2 5.28 4.12
SEPIE 58.46 28.23 32.46 3.98 -5.32 401
5 EVEL(: 52.1 26.8 317 0.13 0 1.01
LR URE T -6.35 -1.43 -0.76 -3.85 5.32 -3
SEPIE 48.96 28.91 28.03 4.77 -0.75 -5.25
6 EVER(:) 51.7 26.6 31.4 0.12 0 -1.038
AR TS 2.74 -2.31 3.37 —4.65 0.75 4.212
Table 6. Comparison of measured and regressive principal stresses of measuring points
F 6. MIBSEM S EYIEF HxTEE
SEPIE EVELTE
W5 01 02 03 41 02 03
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
1 39.94 23.56 17.88 46.4 25.6 23
2 4571 26.32 19.42 44.9 23.9 22.8
3 53.31 32.88 22.05 473 29.0 25.4
4 50.38 31.89 23.26 488 26.8 24.4
5 62.17 36.81 27.84 52.1 31.7 26.8
6 58.26 33.47 24.11 51.8 31.2 26.6
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Figure 6. Comparison histogram of measured and calculated geostress values of
measuring points in calculating reference frame
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Figure 7. Comparison histogram of measured and calculated principal stress val-
ues of measuring points
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Figure 8. Contour of principal stresses (unit: Pa)
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