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Application of BP Neural Network Model Based
on Genetic Algorithm in Pile Quality Inspection
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Abstract ; In this paper,the neural network model based on genetic algorithm is used to realize the
intelligent identification of pile hole quality of bored pile,so as to reduce the human misjudgment
and omission. This paper adopts the method of combining the genetic algorithm with the neural
network model to establish the intelligent model of pile hole quality detection. Firstly,the genetic
algorithm is used to optimize the weights and thresholds of the neural network, and then the neural
The network model is used to predict the quality of the pile hole,and the three-dimensional analy-
sis chart is established according to the field data. The accuracy of the model is verified by the
comparison between the prediction result and the three-dimensional analysis. As a result, the simu-
lation error of the test sample is 0. 005 75, and the simulation error of the training sample is
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0.022 41. And the prediction results of No. 5,6 pile are coded as (0. 001 2,0.999 9),(0.002 7,
0.005 1). According to the result of coding,it can be concluded that No. 5 pile is qualified and

No. 6 pile is good. Conclusion; Based on the comparison between the predicted results and the

three-dimensional analysis,it can be concluded that the neural network model based on genetic al-

gorithm can intelligently discriminate the pile-piles.

Key words : pile foundation inspection; genetic algorithm ; neural network model; threshold value;
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Fig.1 Neural network topology diagram
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Fig.2 Flow chart of genetic algorithm model
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Table 1 Data of borehole variation with depth of bored pile

g 1 SR/ 2 ShEfLAR/ 3 Sl 4 ThEfLR/ 5 ShEfLAE/ SR/
mm mm mm mm mm mm
1.30 869 661 861 1108 831 666
2.30 866 659 858 871 873 659
3.30 882 667 874 883 853 657
4.30 891 666 883 866 815 650
5.61 866 660 858 870 842 663
6.91 865 665 857 897 857 684
7.23 854 656 847 866 847 672
8.27 894 658 886 881 855 659
9.48 895 651 887 908 837 661
10. 68 863 659 855 884 843 659
11.80 869 704 861 882 870 689
12.19 867 687 860 874 845 675
13.40 876 684 869 913 848 648
14.10 868 680 860 926 831 623
15.52 868 657 861 930 836 623
16.96 870 656 862 924 841 623
17.80 870 648 863 923 846 623
18. 11 864 655 857 892 846 656
19.06 865 635 857 888 849 657
20.68 866 656 859 887 850 656
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Table 2 Bore coding of aperture in different situations
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Table 3 Genetic algorithm operating parameters
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Fig.3 The model results of genetic algorithm to optimize neural network
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Fig.4 The results of three-dimensional analysis
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