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Tab.1 Analysis results of the BP neural network
f/MPa A 0 PJ(%) BS(%) Po WK x fe/MPa ) no B(%) PS(%) Pop Mo %

1 67.5 2.000.46 220 4.52 4.71 4.85 1.030 |26 84.9 2.000.28 1.60 6.11 3.88 3.8 1.003
2 67.5 2.000.42 220 4.52 5.41 5.37 0.993 (|27 66.4 1.000.36 0.80 6.11 2.36 2.31 0.979
3 69.0 2.000.36 220 4.52 6.26 6.24 0.997 (|28 67.3 1.000.36 1.20 6.11 2.48 2.51 1.012
4 67.5 2.000.46 1.60 4.52 4.18 409 0.979 ||129 70.4 1.000.36 1.60 6011 2.62 2.66 1.015
5 67.4 2.000.36 1.60 4.52 5.50 5.45 0.991 (|30 67.3 1.500.36 1.20 6.11 3.10 3.15 1.016
6 67.5 2.000.52 1.20 4.52 2.96 2.97 1.003 (|31 70.4 1.500.36 1.60 6.11 3.26 3.25 0.997
7 67.5 2.000.46 0.80 4.52 3.11 3.07 0.987 (|32 66.4 2.500.36 0.8 6.11 3.00 2.93 0.977
8 653 2.000.36 0.80 4.52 4.29 4.33 1.009 |[33 65.3 2.500.36 1.20 6.11 3.27 3.38 1.034
9 67.5 1.500.46 2.20 4.52 4.44 4.49 1.011 (|34 73.1 2.500.36 1.60 6.11 3.73 3.68 0.987
10 68.6 1.500.42 2.20 4.52 4.8 4.83 0.99 ||35 84.9 2.000.36 0.80 6.11 2.30 2.41 1.048
11 67.5 1.500.36 2.20 4.52 5.53 5.46 0.987 ||36 84.4 2.000.36 1.20 6.11 2.94 2.81 0.956
12 64.5 1.500.46 1.60 4.52 3.81 3.8 1.013 ||37 84.4 1.000.36 1.20 6.11 2.13 2.12 0.995
13 64.5 1.500.36 1.60 4.52 4.95 4.75 0.960 ||38 70.5 1.750.40 0.66 3.58 3.29 3.28 0.997
14 64.5 1.500.42 1.20 4.52 3.75 3.74 0.997 |39 67.1 1.750.20 1.32 3.58 5.36 5.37 1.002
15 67.5 1.500.36 1.20 4.52 4.32 4.33 1.002 |40 67.5 1.750.40 0.66 3.58 3.21 3.23 1.006
16 68.4 1.500.42 0.80 4.52 3.21 3.28 1.022 ||41 70.6 3.000.60 0.66 4.45 2.43 2.44 1.004
17 64.5 1.500.30 0.80 4.52 4.57 4.53 0.991 ||42 73.1 3.000.40 1.32 3.58 3.72 3.71 0.997
18 64.5 1.500.46 1.60 4.52 4.01 3.8 0.963 |43 68.7 3.000.20 1.32 3.58 5.22 5.23 1.002
19 67.5 1.500.46 1.60 6.37 4.32 4.34 1.005 ||44 36.9 1.750.40 0.66 3.58 3.84 3.81 0.992
20 68.6 1.500.30 1.60 3.01 3.3 3.30 1.000 |45 33.6 2.000.40 0.66 3.58 3.43 3.40 0.991
21 64.5 1.500.30 1.60 4.52 4.4 4.75 1.080 ||[46 33.6 2.000.40 0.66 3.58 3.35 3.40 1.015
22 67.5 1.500.30 1.60 6.37 4.78 469 0.981 ||[47 33.6 2.000.30 0.66 3.58 3.60 3.59 0.997
23 81.8 2.000.20 0.80 6.11 3.94 3.87 0.982 ||[48 33.6 2.000.60 0.66 3.58 2.70 2.72 1.007
24 81.8 2.000.20 1.20 6.11 4.23 4.27 1.010 ||49 23.0 2.000.20 0.66 3.58 4.32 4.33 1.002
25 83.1 2.000.20 1.60 6.11 4.66 4.67 1.002 ||50 23.0 2.000.50 0.66 3.58 3.40 3.40 1.000

2
Tab.2 Prediction results of the BP neural netw ork
FAMPa N n PJ(%) P (%) MHap M % FJdMPa X P(%) OS(%) M M, %
1 67.4 2.000.52 1.60 4.52 3.45 3.46 1.003 [[7 66.4 1.500.36 0.80 6.11 2.97 2.94 0.990
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fdMPa A n PJ(%) PS(%) Hap W x fe/MPa A no P/(%)PS(%) M, K. x
2 67.4 2.000.46 1.20 4.52 3.56 3.57 1.003 84.4 2.000.36 1.60 6.11 3.62 3.20 0.884
3 67.4 2.000.42 0.80 4.52 3.64 3.55 0.975 (|9 84.9 1.500.36 1.60 6.11 2.82 2.67 0.947
4  67.5 1.500.30 2.20 6.11 6.27 6.19 0.987 |[10 33.6 2.000.50 0.66 3.58 2.92 3.28 1.123
5 64.5 1.500.30 1.60 6.11 5.78 5.46 0.945 ||11 23.0 2.000.30 0.66 3.58 3.70 3.91 1.057
6 83.1 2.000.28 0.80 6.11 3.20 3.06 0.956
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Prediction of Displacement Ductility Factor of Steel Reinforced
Concrete Columns Based on BP Network

YANG Yong, ZHANG Zhrwei, Guo Zrxiong

(College of Civil Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: Based on the test data of 61 steel reinforced concrete columns, a model with 5 input layers, 6 implicit layers
and 1 output layer (56 1) is developed to analyze the influence of various parameters on displacement ductility by the
principle of back propagation (BP) neural network. The ratio of prediction value to experimental value is 1. 000 6 for the
learning sam ples, 0. 998 O for the testing samples; the standard deviation is 0.020 0 and 0.059 6 respectively, indicating
that the prediction results conform well to the test results. When the axial compression ratio increases more than 0.42,
the variation of the displacement ductility ratios is small; when the stirrup ratio per unit volume increases more than
1.9%, the displacement ductility increases slowly; with increasing the shear span ratio A, the displacement ductility in-
creases for A< 1. 5, decreases for A> 1.5.

Keywords:  steel reinforced concrete column; BP network; displacement ductility ratios; prediction; seismic performance



