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Tab.1 Input and output values of training samples
v wenn I e mat o || mmen O e
/m  gc /MPa el /MPa /MPa WE/% || /m gc /MPa el /MPa /MPa WRE %
MPa /MPa

1.1 0.76 0.00 0.28 0.30 7.14 54.5 3.76 0.06 27.16 28.98 6.69
1.1 7.09 0.05 0.42 0.50 19.05 589 3.76 0.06 29.66 31.12 491
3.5 7.09 0.05 1.42 1.47 3.79 589 22.68 0.27 43.12 44.65 3.54
35 19.27 0.13 2.30 2.40 4.35 62.2 22.68 0.27 44.92 45.27 0.77
7 19.27 0.13 5.02 4.88 -2.79 62.2 3.96 0.05 31.62 34.79 10.01
7 12.28 0.12 3.22 3.62 12.37 68.4 3.96 0.05 36.61 39.44 7.73
10.5 12.28 0.12 5.15 5.40 4.81 68.4 38.73 0.25 67.07 64.98 -3.12
10.5 1.71 0.04 2.34 2.24 -4.22 78.9 38.73 0.25 73.81 71.01 -3.79
12 1.71 0.04 3.17 291 -8.11 78.9 5.87 0.14 43.67 44.72 2.40
12 8.68 0.70 5.85 5.76 -1.47 84.9 5.87 0.14 46.36 45.50 -1.85
14.2 8.68 0.70 7.18 6.65 -7.33 84.9 3.70 0.03 46.36 45.84 -1.11
14.2 1.53 0.02 3.50 4.06 16.03 94.8 3.70 0.03 54.99 53.52 -2.67
18.4 1.53 0.02 4.67 4.07 -12.87 94.8 19.14 0.18 67.97 66.86 -1.63
18.4 26.63 0.13 25.10 25.37 1.07 97.7 19.14 0.18 69.55 68.52 -1.48
20.5 26.63 0.13 28.83 26.80 -7.03 97.7 6.56 0.11 57.53 55.29 -3.90
20.5 2.86 0.04 6.69 7.71 1520 || 100.4 6.56 0.11 58.75 56.46 -3.90
24 2.86 0.04 8.13 9.43 15.94 || 100.4 9.45 0.16 60.35 58.76 -2.64
24 17.17 0.20 19.89 18.64 -6.27 || 104 9.45 0.16 61.97 59.62 -3.79
27 17.17 0.20 23.48 20.54  -12.53 || 104 3.98 0.04 60.04 58.01 -3.37
27 42.47 0.28 39.80 41.98 5.48 || 106.5 3.98 0.04 62.55 60.01 -4.06
40.6 42.47 0.28 50.19 52.80 5.20 || 106.5 6.05 0.13 62.88 60.25 -4.19
40.6 2.72 0.03 18.77 19.31 2.89 || 108.8 6.05 0.13 63.91 62.07 -2.88
45.8 2.72 0.03 21.90 22.65 3.42 || 108.8 14.52 0.33 75.92 72.60 -4.37
45.8 5.12 0.03 29.37 28.78 -2.01 || 1147 14.52 0.33 79.14 75.06 -5.16
48.8 5.12 0.03 30.72 29.82 -2.93 || 114.7 9.37 0.14 68.41 64.11 -6.28
48.8 16.14 0.33 37.51 36.45 -2.82 || 121.1 9.37 0.14 76.99 74.92 -2.69
54.5 16.14 0.33 40.62 40.58 -0.11
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/m gc/MPa /MPa /MPa WE/% || /m qc/MPa /MPa /MPa RZE/%
{E/MPa {H /MPa
2.5 2.21 0.01 0.64 0.57 -10.18 46.2 8.13 0.07 32.96 29.92 -9.21
2.5 0.44 0.03 0.68 0.60 -11.76 46.2 2.42 0.02 18.53 20.00 7.92
5 0.44 0.03 1.10 1.00 -9.09 56 2.42 0.02 25.74 25.62 -0.45
5 1.95 0.05 1.46 1.30 -10.96 59 2.40 0.01 26.90 28.25 5.00
6 1.95 0.05 1.78 1.80 1.12 59 12.62 0.09 41.32 45.00 8.91
6 1.27 0.01 2.26 2.00 -11.50 64 12.62 0.09 44.05 50.00 13.51
9 1.27 0.01 2.88 3.00 4.17 64 3.09 0.03 30.43 31.21 2.56
9 4.45 0.04 4.20 4.80 14.22 88 3.09 0.03 52.63 47.12 -10.47
13.8 4.45 0.04 6.87 6.85 -0.32 {[100 3.70 0.04 66.14 56.19 -15.04
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Application Research of BP Neural Network in Offshore Platform Pile Foundation
Axial Bearing Capacity

CHEN Lei
China Oilfield Services Lid, Tianjin 300450, China

Abstract: At present, the design methods of pile axial ultimate bearing capacity for offshore oil jacket platform
commonly used include API RP2A  (American Petroleum Institute) and Cone Penetration Test (CPT). Based on
these two methods, the idea of using BP neural network model to calculate the pile axial ultimate bearing
capacity is proposed, which could effectively predict the pile axial ultimate bearing capacity. According to the
characteristics of BP neural network algorithm with strong nonlinear mapping ability and learning function,
through the analysis of factors affecting the single pile ultimate bearing capacity, the prediction model of axial
ultimate bearing capacity based on BP neural network is established based on the CPT data. By using the
analysis results of APl RP2A method to study, train and test the prediction of the model, it is proved that the
prediction model has good performance, high accuracy and fast convergence speed, and the feasibility of the
neural network method is verified. The prediction results can guide the pile foundation design and shorten the
engineering period. Therefore, it has great practical value in engineering practice.

Key words: neural network; cone penetration test; pile; ultimate bearing capacity





