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Bearing Capacity Prediction of Defective CFST
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Abstract : Based on a large number of steel pipe concrete ( concrete filled steel tube short column
carrying capacity test data ), the neural network is used to establish the mapping relationship
between its carrying capacity and destruction mode and the characteristic parameters of the
components, so as to predict the load carrying force and destruction mode of the defective CEST
column under complex parameters. By collecting and sorting out test data in domestic and foreign
literature , selecting 89 groups of defective circular CFST short column bearing capacity test data,
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constructing and training a multi-layer BP neural network model to predict the bearing capacity of

defective circular CFST short column, and compare predicted value with actual value. Using the

model constructed in this paper, the predicted value of the bearing capacity of the defective circular

CFST short column is compared with the actual value. The absolute relative error ARE value

between the two is within 5% ,and the error value r of the regression curve of the sample data is

close to 1. Demonstrate the effectiveness of network construction and the accuracy of prediction

results. BP neural network is effective and accurate in predicting the bearing capacity of defective

circular CFST short columns, and provides a new method for studying the bearing capacity of

defective circular CFST short columns.
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Table 1 Summary of test data

Sa= D/mm L/mm t/mm e/mm X/ % f,/MPa  f, /MPa  N,/kN SCik

1 180 630 3.8 0 0 360 64. 1 2110
[15]

12 180 630 3.8 0 6.6 360 64. 1 1 830

13 127 381 2.87 0 0 205 44.1 491.8
[16]

36 127 381 2.87 96 6.6 205 44. 1 171. 4

37 127 381 2.87 0 0 383.9 44.05 491. 8
[17]

68 127 381 2.87 96 6.6 383.9 44. 05 171. 4

69 219 700 6 25 0 371.3 30. 1 2 500
[18]

77 219 700 6 75 5 371.3 30. 1 1 440

78 180 630 3.8 27 0 360 67.9 1559
[19]

89 180 630 3.8 27 6.6 360 67.9 1222
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Table 2 Results of statistical parameters
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Table 3 Comparison of neural network prediction

results
¥ 7R S1/KN
LT - YiXFLRIE/KN - ARE/ %
7o RIRE U {E
119308 1872.9 57.1 2.96
2 332.8l10] 330.4 2.4 0.72
3 2293016 225.5 3.8 1.66
4 11130 1143 30 2.7
5 144008 1504.3 64.3 4.47
6 229.3017] 225.5 3.8 1.66
7 17801 1830 50 2.81
8 18331] 1878 45 2.45
9 171.301] 164. 8 6.5 3.79
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