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Inversion analysis of initial stress field of Dalian
underground oil storage cavern
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YU Chong', LIHai-bo, LIGuo-wen”, LIU Ya-qun
(1. State Key Laboratory of Geomechanics and Geotechnical Engnieering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China; 2. Daqing Oilfield Engineering Co. Ltd., Daqing, Heilongjiang 163712, China)

Abstract: Initial stress field is the basis of the stability evaluation of underground engineering. In initial stress field analysis of Dalian
underground oil storage cavern, based on site stress test data, a new method of inversion of initial stress field is proposed. Firstly, the
relationship between initial stress field and elevation is established according to the analysis of measured stresses. Secondary, because
the direction of principal stress and model coordinate axis do not coincide, the stress must be transformed. Finally, inversion of initial
stress field is completed with functions using the Hoek-Brown rock mass strength criterion. The functions are defined with the
programming language FISH embedded within FLAC®. Through the comparison between calculated stresses and measured stresses,
it is shown that the proposed method has higher inversion precision, smaller error and meets the needs of engineering, which reveals
that it is a practical, simple and effective method.
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Table 1 Inversion analysis of initial stress field
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Fig.1 Relationships between lateral pressure coefficient

and test depth for 3 boreholes
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Table 3 Mechanical parameters of Hoek-Brown model in undisturbed region
b [y Hh SR PE RS SR B FWAAE RRE BIDIRLE
= m; m, S a
/m GSI /MPa /GPa /GPa /GPa °
5 RAK T R >48.0 35 35.00 28 5.1 43 2.0 27748 0.0007  0.516
ep R R 48.0~34.0 50 45.00 29 16.9 11.3 6.8 4863  0.0039  0.506
34.0~8.4 74 78.29 33 57.7 343 23.6 13.039  0.0556  0.501
8.4~-15.6 84 77.45 32 62.3 37.1 255 18.071  0.1690  0.500
-15.6~-31.6 84 79.69 32 68.8 513 26.9 18.071  0.1690  0.500
TR R IR
-31.6~-53.6 84 80.92 32 71.9 35.6 30.9 18.071  0.1690  0.500
-53.6~-69.6 87 79.20 32 73.7 38.0 313 20.115 02359  0.500
<-69.6 89 83.62 32 81.5 453 34.0 21.604 02946  0.500
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Table 4 Mechanical parameters of Hoek-Brown model in disturbed region
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/ m GSI / MPa / GPa / GPa / GPa
-15.6~-31.6 84 79.69 32 35.1 26.2 13.7 12.346 0.088 5 0.500
PR T -31.6~-53.6 84 80.92 32 36.7 18.2 15.8 12.346 0.088 5 0.500
-53.6~-69.6 87 79.20 32 39.0 20.1 16.6 14.760 0.139 5 0.500
<-69.6 89 83.62 32 44.0 24.4 18.3 16.626 0.188 9 0.500
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Fig.8 The calculation chart of stress conversion
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Table 5 Comparison between measured stresses and calculated stresses in inversion analysis
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/ MPa / MPa / MPa /% / MPa / MPa / MPa /% /MPa  /MPa / MPa /%
1 DZ-2-01 6.77 6.55 6.36 -0.19 2.9 4.96 4.94 -0.02 -0.4 1.63 1.86 0.23 14.1
2" DZ-2-01 -2.85 6.07 7.37 1.30 21.4 4.73 5.72 0.99 20.9 1.88 222 0.34 18.3
3* Dz-2-01 -22.15 7.71 8.64 0.93 12.0 5.79 6.72 0.93 16.1 2.35 2.61 0.26 11.0
4 Dz-2-02 1281 6.79 4.97 -1.82 -26.7 4.27 3.65 -0.62 -14.6 1.63 1.90 0.27 16.7
5 DZ-2-02  -6.50 7.10 6.10 -1.00 -14.1 4.78 432 -0.46 9.6 2.13 227 0.14 6.5
6" DZ-2-02 -25.79 8.09 7.60 -0.49 —6.1 522 522 0.00 -0.1 2.60 2.78 0.18 6.7
7" DZ-2-02 -39.76 8.49 8.71 0.28 33 5.27 6.00 0.73 13.8 2.95 3.14 0.19 6.4
8" DzZ-2-02 -49.19 10.31 9.30 -1.01 9.8 591 6.32 0.41 6.9 3.18 3.32 0.14 44
9" DZ-2-02 -63.50 11.36 10.58 -0.78 6.8 7.07 7.07 0.00 0.0 3.55 3.74 0.19 52
10* DZ-2-03 3.15 4.77 445 -0.32 6.8 3.48 3.61 0.13 3.6 1.63 1.68 0.04 2.8
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