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Table 1 Geostress testing result of well ZK11 in hydro-fracturing
F5 ®EE(m) P,(MPa) P (MPa) P (MPa) Py(MPa) P, (MPa) oy(MPa) o,(MPa) o (MPa) Ay ay FHL(°)
1 120.0 2.0 1.4 0.6 0.5 1.2 2.3 1.8 3.2 0.72
2 152. 4 3.4 3.0 1.5 0.8 1.5 3.7 3.0 4.0 0.92
3 178.0 7.9 4.8 2.3 1.1 1.8 4.6 4.1 4.7 0.97 N32E
4 192.1 6.5 4.3 2.4 1.2 1.9 5.5 4.3 5.1 1.08
5 218.0 6.7 5.1 2.5 1.5 2.2 5.3 4.7 5.8 0.91
6 257.0 8.0 4.5 2.2 1.9 2.6 5.4 4.8 6.8 0.79
7 307.2 8.0 4.5 2.3 2.4 3.1 6.2 5.4 8.1 0.76
8 324.0 3.2 2.8 1.8 2.5 3.2 6.5 5.0 8.6 0.76
9 364.9 2.8 1.9 1.5 2.9 3.6 6.9 5.1 9.7 0.72
10 370.7 4.2 2.8 1.7 3.0 3.7 6.7 5.4 9.8 0. 68
11 380.3 4.0 2.0 1.5 3.1 3.8 7.0 5.3 10.1 0. 69 N53E
12 419.7 5.2 3.3 2.1 3.5 4.2 7.9 6.3 11.1 0.71
13 438.6 6.5 4.2 2.5 3.7 4.4 8.4 6.9 11.6 0.72
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Fig.1 Variation of horizontal principal stress

values with depths
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Table 2 Mechanical parameters of rockmass
HIZ Fla ARG
i 2 (i TS L
5 = 4% (GPa)
1 AR s A TR (T h) 2,73 \Y 25 0.24
2 WA 5 (T 1) 2.74 m 35 0.20
3 TH BRI IIZE (Tyer) 2.74 \% 20 0.25
4 WORAL TR (T, er) 2.75 Y 8 0.30
5 T 2 A R 2.55 A% 5 0.35
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Table 3 Comparison of the measured and regressive results of well ZK11 (MPa)
) 5= Xt HE 3 Ty oy Txy A5 X b 3 Ty ay Tyy
THAE 2.83 3.81 0.08 HHAME 5.65 5.84 0.62
1 S A 1.88 2.22 0.19 8 S I A 5.59 5.91 0.73
AR 2% 0.95 1.59 -0.11 AH R 2% 0.06 -0.07 -0.11
PAR: N IE ] 3.53 4.52 -0.01 T EAE 6.28 6.48 0.61
2 SENAE 3.12 3.58 0.26 9 Sz 5.81 6.19 0.88
AR 2 0.41 0.94 -0.27 AHXT 2% 0.46 0.29 -0.27
e 3.86 4.71 0.10 s 6.40 6.57 0.65
3 S AR 4.18 4.52 0.19 10 S 5.92 6.18 0. 64
X 24 -0.33 0.19 -0.08 AHRS 2 0.48 0.39 0.01
T 3.96 4.67 0.23 T EAE 6.57 6.72 0.70
4 S AE 4.50 5.30 0.45 11 SEAE 5.97 6.33 0.83
AR 2 -0.54 -0.63 -0.22 AHRS 2 0.60 0.39 -0.13
HEAE 4.12 4.57 0.44 RN 7.11 7.34 0.91
5 Sz AF 4.80 5.20 0.22 12 Szl 6.93 7.27 0.78
AR 2% -0.68 -0.63 0.22 AARS 2% 0.17 0.07 0.13
TR 4.53 4.76 0.57 A 7.56 7.55 0.97
6 S AE 4.90 5.30 0.22 13 SEE 7.49 7.81 0.73
AR 2% -0.37 -0.54 0.35 AR 22 0.07 -0.25 0.24
HEE 5.40 5.58 0.63
7 Sz 5.72 5.88 0.39
AR 2 -0.32 -0.31 0.24
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Fig. 3 Maximum horizontal principal stress

distribution in the tunnel axis section
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Fig.4 Minimum horizontal principal stress

distribution in the tunnel axis section
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Fig.5 Vertical stress distribution in the tunnel axis section
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Table 4 Stress criterion of rock burst

Russenes JI & o, /R, W 3% 5 FHIE R, /o RN EEHYE R, oy HIRER Hoek HI#fi o, /R, HIRGR
<0.2 >14.5 >7.0 TG 0.34 U Vi
0.2~0.3 14.5 ~5.5 4.0~7.0 58 0.42 VR
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A study of the geostress field of the surrounding rocks of the Baota
mountain tunnel and rock burst forecast

DENG Xiao-peng' , XIANG jian-hua’
030012, China;
030024, China)

(1. Institute of Shanxi Communication Planning, Survey and Design, Taiyuan, Shanxi

2. Department of earth Science & Engineering, Taiyuan University of Technology, Taiyuan, Shanxi

Abstract;In order to determine the stress state of the surrounding rocks of the Baota mountain expressway
tunnel , geostress measurements with the hydro-fracturing method were carried out. Based on the testing
results, the geostress field in the project area is analyzed with finite element and linear multivariable regression
methods. The results of regression analyses indicate that the values of the maximum vertical principal stress are
larger than the gravity stress along the tunnel axis. Vertical stress field is dominated in this area. Within the
measured depths, the maximum horizontal stress ranges from 2.3 to 8. 4MPa, and this stress level can be
classified as a middle level. The dominant direction of the maximum horizontal stress is about N53°E | the
angle between the direction of the maximum horizontal stress and the direction of the tunnel axis is relatively
big for this tunnel,and is adverse to the stability of the tunnel and the surrounding rock mass. Based on the
data of geostress, rock burst of the surrounding rocks of the tunnel during construction is analyzed and
forecast. The results show that the possibility of weak and moderate rock burst in the tunnel exists and the
moderate rock burst exists during construction in the complete and hard rock tunnel segments.

Key words; Baota mountain tunnel ; hydro-fracturing method ; geostress measurement ; FEM ;rock burst forecast
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