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Three-dimensional finite element numerical simulation of geo-stress in Da-Li
Railway tunnel of Yunnan
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Abstract: Through the measurements of geo-stress in-situ, the crustal stress state in the region of the tunnel was determined

(including the value and direction of in-situ stress). According to the measured in-situ stress state, the mechanical parameters of

rock mass around the tunnel and the regional engineering geological conditions, the in-situ stress distribution in the engineering
region was determined by the three-dimensional finite element method.
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Table 1 The in-situ stress measured by hydraulic fracturing technique in Da-Li Railway tunnel

. S % % HuMPa Y % J3f/MPa ﬁﬁ??
fm Py P, P, P, T Sn S, s,
1 103.40~104.40 12.28 7.54 7.53 1.03 4.74 14.02 7.53 2.79
2 117.30~118.30 15.17 9.30 7.10 1.17 5.87 10.83 7.10 3.17
3 142.30~143.30 13.63 8.20 8.10 1.42 5.43 14.68 8.10 3.84
4 158.50~159.50 6.550 6.40 4.10 1.59 0.15 4.32 4.10 4.28
5 163.63~164.63 13.10 10.76 8.75 1.64 2.34 13.85 8.75 4.42 N75.1°E
6 176.62—177.62 13.40 10.92 6.76 1.77 2.48 7.59 6.76 4.77
7 201.97~202.97 17.53 14.50 920  2.02 3.03 11.08 9.20 5.45
8 223.00~224.00 16.76 12.70 8.10 2.24 4.06 9.36 8.10 6.05 N65.5°E
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Fig. 1 Location of borehole for geo-stress measurement in

Songshuyuan tunnel
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Table 2 Mechanical parameters of rock mass in engineering region
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Fig. 3 Mesh of three-dimensional finite element analysis
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Fig.3 Mode of gravity action
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Fig. 4 Mode of structure action
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Fig. 5 The variation o f principal stress along axis of

Songshuyuan tunnel’s axis
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Fie. 6 Stress ( @) distribution alone axes of tunnel
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Fig. 7 Stress ( o) distribution along axes of tunnel
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Fig. 8 Distribution of stress ¢ ; along axes of tunnel
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