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INTELLIGENT OPTIMIZATION OF ANCHORING PARAMETERS FOR
LARGE UNDERGROUND HOUSES BASED ON THREE DIMENSIONAL
NUMERICAL SIMULATION

Jang Annan®  Feng Xiating” LiuJan® LiuHongliang®
(*College of Resource and Civil Engineering Northeastern University Shenyang 110006 China)
(*Key Laboratory of Rock and Soil Mechanics  Institute of Rock and Soil Mechanics The Chinese Academy of Sciences
Wuhan 430071 China)

Abstract The optimization of anchoring parameters for large underground housesis of some characteristics. For
example the object of stability isincompatible with the object of economics so that the stability analysis of large
underground houses is very complicated and the assessment indexes are required to denote anchoring effect
roundly. Further more a lot of schemes with different anchoring parameters will occur and a great deal of
calculation is needed. Aiming at these characteristics large scale numerical simulation is made with FLAC®
combined with genetic algorithm and NN and anew evolutionary NN limited difference method is proposed to
optimize the anchoring parameters for large underground houses. Constrained conditions and optimization goals
are congtituted and the optimization process is proposed. Using above method the anchoring parameters of
Shuibuya underground houses between the third and sixth construction step are optimized for the underground
houses of Shuibuya Hydro-Power Station  which proves that the proposed method is feasible.
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Fig.3 Sidewall supporting sketch of low reach with the 3rd
6th construction step 3
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1
Tablel Calculated attribute values of each orthogonal sample

0.149 0.147 0.209 0.208 0.144 0.143

111111111 0.533 679 0.433 333 0.802 395 0.664 524 0.000 000 0.195 946
122222222 0.674 870 0.566 667 0.529 940 0.426 090 0.318 841 0.108 108
133333333 0.886 010 0.466 667 0.464 072 0.188 881 0.623 188 0.641 892
144444444 0.712 435 0.500 000 0.476 048 0.075 266 1.000 000 0.885 135
211223344 0.474 093 0.366 667 0.368 263 0.391 417 0.927 536 0.432 432
222114433 0.520 725 0.533333 0.323353 0.632 674 0.724 638 0.371622
233441122 0.000 000 0.500 000 0.443 114 0.412 921 0.260 870 0.459 459
244332211 0.862 694 0.766 667 0.161 677 0.217 949 0.550 725 0.743 243
312341234 0.647 668 0.166 667 0.290 419 0.580 569 0.608 696 0.263514
321432143 0.569 948 0.466 667 0.248 503 0.233 843 0.710 145 0.486 486
334123412 0.147 668 0.500 000 0.760 479 0.585 778 0.231 884 0.540 541
343214321 0.735 751 0.733333 0.305 389 0.289 376 0.478 261 0.689 189
412433421 0.743523 0.733333 0.664 671 0.074 316 0.434 783 0.371622
421344312 0.183 938 0.466 667 0.784 431 0.100 025 0.144 928 0.195 946
434211243 0.458 549 0.566 667 0.302 395 0.779 471 0.840 580 0.831 081
443122134 0.774 611 0.166 667 0.029 940 0.520 286 0.652 174 0.641 892
114142323 0.943 005 0.333333 0.655 689 0.696 237 0.420 290 0.135 135
123231414 0.569 948 0.000 000 0.781 437 0.681 519 0.275 362 0.000 000
132324141 0.204 663 0.766 667 0.209 581 0.107 167 0.637 681 0.695 946
141413232 0.777 202 0.633 333 0.125 749 0.073 906 0.608 696 0.662 162
214234132 0.318 653 0.600 000 0.000 000 0.255 034 0.463 768 0.195 946
223143241 0.733 161 0.833333 0.263 473 0.517 661 0.768 116 0.425 676
232412314 0.002 591 0.000 000 0.826 347 0.140 748 0.289 855 0.290 541
241321423 1.000 000 0.366 667 0.392 216 0.516 214 0.565 217 0.554 054
313312442 0.834 197 1.000 000 0.305 389 0.372 740 0.884 058 0.648 649
324421331 0.704 663 0.766 667 0.332335 0.485 149 0.637 681 0.418 919
331134224 0.152 850 0.100 000 0.461 078 0.402 604 0.449 275 0.412 162
342243113 0.955 959 0.166 667 0.359 281 0.219 510 0.188 406 0.452 703
413424213 0.362 694 0.166 667 1.000 000 0.000 000 0.159 420 0.168 919
424313124 0.577 720 0.200 000 0.332335 0.114 790 0.391 304 0.094 595
431242431 0.867 876 0.800 000 0.275 449 0.528 909 0.710 145 0.831 081
442131342 0.800 518 0.866 667 0.305 389 1.000 000 0.971 014 1.000 000

2
Table2 Coding and parameters of supporting
/m /m /mm /m /mm /m /m /m /mm

1 4.0 4.0 25 1x 15 25 15%x 15 6 4 12

2 45 45 28 15%x 1.5 28 1.5% 3 8 6 15

3 6.0 6.0 32 1.5% 3 32 3x 3 10 8 20

4 75 75 40 3x 3 40 3x 4.5 12 10 25
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Fig.4 Comparison between FLAC calculation value and 2000 22(4) 421 425
monitoring increment of convergent displacements 3
at the arch shoulder of the 2nd construction step — [J.
2003 22(5) 706 710
3 BP FLAC3D 4
Table3 Comparison between the NN prediction and —_ [J.
calculation by FLAC3D 2003 22(10) 1640 1645
5
m® m® /mm /mm 1.
BP 106.01 604 10330.17 3.300 7.975 6 (M.
FLAC3D 10920 607 1035520 3.326 8.052 1995
% 6.35 0.49 0.24 0.780 0.956 7
[a. 2003 22(6)
957 964
8
[J. 2003 22(7) 1047
1053
3 °
[3. 2003 22(10) 1586 1591
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[a. 2003 22(10) 1623
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