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Analysis on in-situ geo-stress field of Bailong Mountain Tunnel

LIU Guowei

(Shanxi Transportation Environmental Protection Center Station Co. , Lid. , Taiyuan, Shanxi 030006, China)

Abstract ; Based on the measured in-situ geo-stress data of Bailongshan Tunnel on Jingxing Highway in Shanxi
Province, in situ geo-stress around the tunnel was regressed by 3D-FEM, considering the effects of landform
and tectonic stress. The results show that the inversion results are in good agreement with the measured

values. It is considered that a high in-situ stress field exists by analyzing the characteristics of initial in-situ

stress field along the direction of tunnel axis.
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Fig.1 Location of Bailongshan Tunnel
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Fig.3 Tendency rose diagram of joint in study area

ok, — 7 K 20 ~ 30 em, B8 BUSE B 5 AR A7 E 47
K EC S MY F7 R 5 . B I L B T 10 A4t
Boiy Ho B Sy 25 R, MR Bl i R &R L TR, dR T
SZKIT B FL IR B 31 PRl P BB 25 10 5% 119 4 a0 i 24 7
ORI AR 1 RS N O e = A K £ W
17.25 MPa, f5 KK F2 0 F) 77 [ S NW58° £ 4
2.2 MU R S b

SR /N Ak A A5 1) 1 Je 1 B G SZKT &
FL 3 g B R IR ) AR A OC R A& 4 s, B R B
E RNV NEE:D | IS SN o i S A B 4 N N VA D& = DA
T35 SR R I R DG A O P R A b
JIER . S ka5 3 B FR A A (S i KK P
N g 5 N ) b AE ) BER B G Rt e B

1 AR WLBEE SZKIL $HFL M AR KRR
Table 1 In-suit geo-stress measured results in Borehole SZK11 of Bailongshan Tunnel
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1 278 8.41 5.45 4.51 2.78 2.96 10. 86 7.29 7.51

2 320 8.82 6.17 5.34 3.20 2.65 13. 05 8.54 8. 64

3 360 10. 56 7.22 5.56 3.60 3.34 13. 08 9.16 9.72

4 420 10. 22 7.14 5.95 4.20 3.08 14.91 10. 15 11.34

5 455 11.15 8. 85 6. 81 4.55 2.30 16. 13 11.36 12.29

6 464 11.97 10. 57 7.40 4. 64 1.40 16.27 12. 04 12.53 NW 57°

7 482 12.28 11. 11 7.56 4.82 1.17 16. 39 12.38 13.01

8 510 13.18 11.12 7.72 5.10 2.06 17. 14 12. 82 13.77

9 522 13.21 10. 77 7. 60 5.22 2.44 17.25 12. 82 14. 09 NW 60°
10 534 13.07 10. 95 7.58 5.34 2.12 17.13 12.92 14. 42 NW 58°
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Fig.4 In-situ geo-stress varies with depth
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Fig.5 Lateral pressure coefficient varies with depth
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Table 2 Rock mechanics parameters of model
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Fig. 6 The 3-D finite element model of study area
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Fig. 7 Maximum horizontal principal stress distribution
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Fig. 8 Minimum horizontal principal stress distribution
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Fig.9 Vertical stress distribution
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3 Comparison of the simulated stresses and the

measured stresses
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1278 10.8610.75 0.99 7.51 7.22 0.96 7.29 7.12 0.98
2 320 13.0512.85 0.98 8.64 8.49 0.98 8.54 8.27 0.97
3 360 13.08 13.35 0.98 9.72 9.57 0.98 9.16 9.41 0.97
4 420 14.9115.49 0.9611.3411.89 0.9510.1510.81 0.93
5 455 16.1316.56 0.97 12.29 12.98 0.94 11.36 11.69 0.97
6 464 16.27 16.98 0.96 12.53 13.19 0.9512.04 12.48 0.96
7 482 16.3917.59 0.9313.01 13.95 0.9312.38 12.91 0.96
8 510 17.1418.17 0.94 13.77 15.01 0.91 12.8213.45 0.95
9 522 17.2518.62 0.9214.09 15.21 0.9212.8213.86 0.92
10 534 17.1319.01 0.89 14.4215.85 0.9 12.9214.18 0.9
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