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The genetic algorithm- neural network method to forecast
the miniature crack grouting in rock matrix
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Abstract: This paper provides a new forecasting method for miniature crack grouting in rock matrix —the genetic algorithm-neural network method,
that is a new method to optimize the neutral network structure, and to promote the forecasting ability of the neural network using genetic algorithm.
A practical example shows that it is an effective method with rapid forecasting speed, high precision and strong practicability.
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Fig. 1 The training process of network with the genetic algorithms
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Table 1 The original input data

f(m’*h™ ") /m /m /MPa /1
30-1 10. 00 26,19 49,71 3.4 5. 84
30- 2 8. 78 31.69 63. 88 3.4 3. 60
30-3 108. 60 46.30 66. 61 3.4 2.85
30- 4 126. 00 29.36  64.35 3.4 22.20
20- 1 1. 20 9.96 50.85 3.5 6. 10
20- 2 3.90 33.25 63.80 3.5 2.00
20- 3 4. 00 33.60 58.07 3.5 2.64
20- 4 5.00 43,97 63.39 3.5 2. 10
10- 1 1. 10 0 31.43 3.6 19. 65
10- 2 1. 46 1.21 43.73 3.6 2. 10
10- 3 1. 20 16.14 52,19 3.6 1. 50
10- 4 75. 60 29.56 61.92 3.6 29. 50
01- 1 10. 50 3.80 39.01 3.7 2.10
01- 2 77.76 13.46 19.98 3.7 111. 60
01- 3 216. 00 11.64 51.74 3.7 111. 90
01- 4 96. 25 3.20 40.86 3.7 31.25
-10-1 5. 69 14.37  41. 60 3.8 5.06
- 10- 2 29. 32 19.23 53.35 3.8 11. 70
-10-3 14, 48 13.77 48. 08 3.8 3. 15
- 10— 4 64. 19 15.61  54.78 3.8 86. 35
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Table 2 The data of neural network

L5 fg N 17 e X fith v
30- 1 £0. 040, 0. 524, 0. 497, 0. 34} 0. 038933
30- 2 £0. 0351, 0. 634, 0. 638, 0. 34) 0. 024
30- 3 £0. 434, 0. 926, 0. 666, 0. 34 0.019
30- 4 £0. 504, 0. 587, 0. 644, 0. 34/ 0. 148
20- 1 £0. 005, 0. 199, 0. 508, 0. 35/ 0. 040667
20- 2 £0. 016, 0. 665, 0. 638, 0. 35/ 0. 013333
20- 3 £0. 016, 0. 672, 0. 581, 0. 35} 0. 0176
20- 4 £0. 020, 0. 879, 0. 634, 0. 35/ 0. 013333
10- 1 £0. 004, 0, 0. 314, 0. 36 0. 131
10- 2 £0. 006, 0. 024, 0. 437, 0. 36/ 0.014
10- 3 £0. 005, 0. 323, 0. 522, 0. 36/ 0. 01
10- 4 £0. 302, 0. 591, 0. 619, 0. 36/ 0. 196667
01- 1 £0. 042, 0. 076, 0. 390, 0. 37} 0.014
01- 2 £0. 311, 0. 269, 0. 199, 0. 37 0. 744
01- 3 £0. 864, 0. 233, 0. 517, 0. 37} 0. 746
01- 4 £0. 385, 0. 064, 0. 408, 0. 37} 0. 208333

- 10- 1 £0.022, 0. 287, 0. 416, 0. 38} 0. 033733

- 10- 2 £0. 117, 0. 384, 0. 533, 0. 38} 0. 078

- 10- 3 £0. 038, 0. 275, 0. 481, 0. 38} 0. 021

— 10- 4 £0.257. 0. 312, 0. 548. 0. 38} 0. 575667
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Table 3 Contrast of the measured values to result of genetic

algorithnr neural network

ST e P U g
LS Gy him |15 g
30- 1 0.038933  0.038868 || 10- 3 0.01 0. 013416
30- 2 0.024 0. 025663 || 10— 4 0. 196667 0. 196615
30-3 0.019 0.019517 || 01- 1 0.014 0. 016636
30- 4 0.148 0.148042 || 01-2 0.74 0. 743968
20- 1 0.040667 0.039839 | 01-3 0.746 0. 746006
20- 2 0.013333  0.010573 || 01- 4  0.208333 0.208318
20- 3 0.0176 0.017192  10- 1 0.033733 0. 033205
20- 4 0.013333  0.011672 § 10- 2  0.078 0. 077914
10- 1 0.131 0.130948 & 10- 3  0.021 0. 020968
10- 2 0.014 0.012363 § 10— 4  0.575667 0. 575693
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Fig. 2 The measured and forecast values
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Table 4  Contrast of measured values to those forecast with

genetic algorithnr neural network method

. L S A W 10 22 R
e qy S gg%f{&@w{' ﬁ%ﬁﬁ {a/rlj
1 30- 5 3.30 5. 7687 3. 3574
2 30- 6 2.70 2.22 2. 4351
3 20- 5 3. 15 2. 3832 3. 0004
4 20- 6 9. 30 3. 90645 7. 8681
5 10- 5 5.50 4, 3645 5.2114
6 10- 6 6. 15 6. 5868 6. 2334
7 01-5 1. 00 1. 18245 1. 1242
8 01- 6 1. 00 1. 3902 1. 2684
9 - 10- 5 2.25 1. 97795 2. 0475
10 - 10- 6 3. 50 3. 76095 3. 6102
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