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The SR-DE-SVM algorithm

Abaqus three-dimensional geological mechanics model
ofthe engineering site

Introduce impact factors one by one
through the boundary conditions (BC)
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_ mean horizontal stress

vertical stress
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K-depth relationships based on national data for China

© The maximum envelope lines are

generally similar, with less data scatter
tor depths greater than 1000 m, with
K tending toward 1.0 with depth.

© The minimum envelope lines show

greater discrepancies for depths below

500 m.

© These results show that at typical

depths  for most underground
excavations, K-depth relationships

cannot be used in practice.
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300 4

200 m, the function of the optimum

400 - regression curve is reason-ably expressed by
the formula K=150/H+0.80 | which is
500 = " highly consistent with the relevant research

results (Zhao, et al., 2007).
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Results and Conclusions

NO.1

Through the example of the Huangdeng hydropower station, the SR-DE-SVM approach was shown to
maintain a consistently high solution accuracy for in situ stress estimation, particularly compared to two
contemporary approaches, namely, the MLR method and the ANN surrogate direct inversion approach.

NO.2

In the Huangdeng underground cavern group, the in situ stress is moderate and originates mainly from
gravity and the geological tectonic stress field. According to finite element analysis, the category of the
surrounding rocks does not have a serious effect on the in situ stress field at the engineering site.

NO.3

With increasing rock-mass depth, the normal stresses increase linearly in the area of the underground
rock-mass without geological faults and tuff interlayers crossed over in areas.

NO4

This method can clarify the dominant cause of the formation of in situ stress specific to various practical
projects to obtain an approximate solution that can provide in situ stress information for the design of
dams and tunnels.
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