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Abstract: To tackle the time-consuming heavy workload in optimizing the supporting parameters for large caverns,

an intelligent optimization method is proposed by combining differential evolution algorithm ( DE) and the least

squares support vector machine ( LSSVM). The learning samples are produced by orthogonal design and FLAC

numerical simulation, and the optimal parameters of LSSVM are determined in global ranges by DE algorithm.

Thus, the LSSVM with optimal parameters are used to describe the nonlinear relationship between supporting pa-

rameters and evaluation index. The DE algorithm is used again to search for the optimal supporting parameters in

global ranges. The present method is applied to optimize the supporting parameters of underground caverns, and re-

sults demonstrate that the optimization method is of good application value in optimizing the supporting parameters of

large underground caverns.
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Fig.1 Flowchart of intelligent optimization of

supporting parameters based on DE-LSSVM
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Fig.2 Three-dimensional meshes of numerical

calculation model of underground powerhouse
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Fig.3 Simplified excavation model of underground

powerhouse
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Table 2 Computation scenarios and corresponding

supporting parameters
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6 10 6 1.5 300
7 10 7 1.6 150
8 10 8 1.4 200
9 11 5 1.4 300
10 11 6 1.6 250
11 11 7 L5 200
12 11 8 1.3 150
13 12 5 1.6 200
14 12 6 1.4 150
15 12 7 1.3 300
16 12 8 L5 250
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Table 3 Supporting effects of scenarios for computation
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1 10.50 4.16 4.24 12.02 0.25 8.01 0.376
2 9.90 4.13 4.22 11.94 0.25 11.58 0.283
3 9.97 4.15 4.24 11.99 0.25 10.79 0.392
4 10.54 4.17 4.25 12.26 0.26 8.96 0.576
5 9.91 4.14 4.23 11.94 0.26 11.98 0.414
6 10.29 4.15 4.25 12.26 0.25 10.02 0.519
7 10.52 4.17 4.26 12.35 0.26 8.24 0.598
8 9.95 4.15 4.23 12.07 0.25 11.73 0.420
9 9.99 4.15 4.23 11.90 0.25 11.15 0.372
10 10.56 4.17 4.26 12.29 0.25 8.75 0.572
11 10.19 4.15 4.24 12.01 0.25 10.58 0.431
12 9.76 4.12 4.22 12.02 0.24 14.19 0.380
13 10.60 4.17 4.26 12.33 0.25 8.52 0.596
14 9.95 4.15 4.23 12.05 0.25 11.45 0.425
15 9.75 4.12 4.23 11.90 0.25 15.34 0.462
16 10.15 4.16 4.24 12.27 0.25 12.01 0.599
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