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Modeling of Three Dimensional Crustal Stress Field and Its Application in Tunnel Design

WANG Wei WANG Lianjie QIAO Zijiang WANG Hongcai
Institute of Geomechanics CAGS Beijing 100081

Abstract Results of rock stress measurement are often not direct applied in tunnel design if site of stress measuring is not the same
location as where the tunnelis. In this paper rock stress state along axis of railway tunnel in Yangbajing Tibet is inferred from rock
stress measurement at a distance from the tunnel by three dimensional finite element method and result of modeling is applied in design

of tunnel.
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Fig.1 Boundray load and site of measuring stress
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Table 1 Parameter of rock mechanics
12 MATHCAD
0
MP: 7
a ! g om’® !
3 18490 0.18 2.57
20887 0.21 2.56
22760 0.19 2.57
3.1 15000 0.22 2.55
1:1 6000 0.29 2.50
7 1 8000 0.28 2.52
2 10000 0.27 2.53
NE50° 15 km NW50° 3 12000 0.27 2.54
13.5 km
3 3.2.4
4
2 3
1:1
500 m
2.6 MPa
3.3 MPa
3.2
3.2.1 10
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Table 2 Result of rock stress measurement
3.2.2 X NiPa e
Y z 1 10.4 8.4 N70°E
2 5.7 2.8 N8I°E
3.2.3 3 6.6 4.6 N45°E
1 4 3.3 2.5 N45°E
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Fig.3 Contour of 3-D stress for 4.6 MPa
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6
1 3 6
8 MPa 0.02 MPa 15 MPa
15 MPa
3
2 Table 3  Stress state in section of tunnel
mm i
MPa m
3 973 713 57.4 1.36 0.02 0.2 15
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Fig.6 Stress distribution in tunnel section MPa
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