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Inversion method for local in situ stress considering stress-induced damage of
cavern surrounding rock and its application
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Abstract: A new method is proposed for predicting the in situ stress of local surrounding rock of large underground cavern group in
high stress, various stress-induced fracturing, such as spalling of caverns and borehole breakouts are considered as the inversion
information. This method quantitatively describes the location, depth or width of stress-type failure such as sheet wall and hole
spalling of underground caverns, represent by the range of constant deviatoric stress greater than crack initiation stress of rockmass
according to the elastic model calculation. The value or direction of local in-situ stress could be constrained based on the law of the
measured geo-stress data, and the other in situ stress component are predicted by simulation modeling intelligent inversion method.
This method is applied to predict the natural stress of rockmass near chainage 0+76 of the right bank underground powerhouse of
Baihetan hydropower station. The predicted maximum principal stress is about 34 MPa, and the prediction rationality of in situ stress
is verified by fracturing characteristics in other position through comparison of numerical simulation and field observation.
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Table 2 Corresponding spalling width, azimuth angle of spalling center and stress concentration position of powerhouse and

0+76 connecting tunnel for each calculated sample

it R
PSR FEAGS . . FLEERCKMRI RO TR RS TRRH ERERRA
oyMPa  cMPa () 7/C) /MPa ©) /©) S A Tt
1 28 15 0 270 64.92 150.7 0.0 2.00 1.80
2 28 19 6 300 62.17 146.2 0.0 135 1.75
3 28 23 12 330 5531 137.2 0.0 1.40 1.50
4 28 27 18 360 51.71 56.2 0.0 1.35 0.70
5 32 15 6 330 71.37 150.7 16.4 1.80 135
6 32 19 0 360 68.63 150.7 0.0 2.00 125
7 32 23 18 270 71.20 146.2 144 0.65 0.10
R 8 32 27 12 300 69.79 141.7 0.0 0.70 1.80
9 36 15 12 360 79.41 150.7 44.6 1.60 0.50
10 36 19 18 330 73.04 146.2 295 1.35 0.50
11 36 23 0 300 83.58 150.7 50.8 1.75 1.80
12 36 27 6 270 84.63 150.7 50.4 0.60 1.90
13 40 15 18 300 86.44 146.2 56.9 1.35 0.15
14 40 19 12 270 92.59 150.7 60.1 1.50 0.05
15 40 23 6 360 85.98 150.7 66.2 1.90 1.00
16 40 27 0 330 87.07 150.7 67.7 1.85 1.70
1 30 17 3 285 69.32 150.7 0.0 1.75 1.75
2 30 21 9 315 64.10 146.2 0.0 135 1.70
3 30 25 15 345 56.42 141.7 0.0 1.40 0.90
4 34 17 9 345 73.85 150.7 30.3 1.65 1.10
MERFEA 5 34 21 15 285 75.39 146.2 343 0.95 1.80
6 34 25 3 315 74.65 150.7 349 1.50 1.75
7 38 17 15 315 82.13 146.2 51.8 1.40 0.75
8 38 21 3 345 83.22 150.7 58.0 1.85 1.30
9 38 25 9 285 87.91 146.2 56.7 1.00 1.80
SEIME 148.0 25.0 1.20 1.00
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Fig.14 Deviatoric stress distribution of borehole, cavern, anchorage tunnel and connecting tunnel(unit: MPa)
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Fig.15 Plastic zone of rock mass after excavation of layer I11
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Fig.16 Borehole camera picture of rock fracturing of borehole after excavation of layer 111
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