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Abstract: Three linear functions are used to normalize testing results based on Fast Artifi-
cial Neural Network. Considering the range of normalized testing results and the number of
neurons in hided layer determinated by empirical formula,key parameters of artificial neu-
ral network are obtained according to the principle of mean square deviation minimization.
Then , an artificial neural network model for estimation of concrete fatigue life is established
when testing results are studied as training data and is exported into a portable file. The
calculated results have a good agreement with the testing data,and this model can be em-
bedded into engineering software conveniently. Therefore, it can provide higher accuracy

and better practicability than general one.
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Fig.1 PANN’s creation procedure schematics
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Fig.2. PANN’s application procedure schematics
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Table 1 The results of fatigue tests

MALR  RAKFS EFHFGN InN MAWR  NAKFES EHFHMN InN
0.08 0.9 9 2.197 2 0.8 0.6 883 301 13.691 4
0.08 0.85 49 3.8918 0.8 0.6 1 956 530 14.486 7
0.08 0.85 73 4.290 5 0.8 0.6 2 032 902 14.525 0
0.08 0.85 76 4.330 7 0.8 0.6 2 672 740 14.798 6
0.08 0.85 150 5.010 6 0.8 0.55 6 437 888 15.677 7
0.08 0.85 160 5.0752 0.8 0.55 6 652 243 15.710 5
0.08 0.85 230 5.438 1 0.2 0.9 77 4.3438
0.08 0.85 402 5.996 5 0.2 0.8 1398 7.242 8
0.08 0.7 10 184 9.228 6 0.2 0.8 - 4 829 8.482 4
0.08 0.7 11 808 9.376 5 0.2 0.8 6 400 8.764 1
0.08 0.7 21 684 9.984 3 0.2 0.8 9 059 9.1115
0.08 0.7 21 747 9.987 2 0.2 0.75 22 611 10.026 2
0.08 0.7 43 683 10.684 7 0.2 0.75 34 206 10.440 2
0.08 0.7 49 392 10.807 5 0.2 0.7 41 730 10.639 0
0.08 0.7 50 997 10.839 5 0.2 0.7 177 807 12.088 5

- 0.08 0.7 70 937 11.169 5 0.2 0.65 375170 12.835 1
0.08 0.7 72 266 11.188 1 0.2 0.65 566 140 13.246 6
0.08 0.7 77 122 11.253 1 0.2 0.65 618 936 13.3358
0.08 0.7 79 778 11.287 0 0.2 0.65 2 011 017 14.514 2
0.08 0.7 82 905 11.325 5 0.2 0.65 2 434 133 14.705 1
0.08 0.7 100 411 11.517 0 0.5 0.9 172 5.147 5
0.08 0.7 101 918 11.531 9 0.5 0.9 500 6.214 6
0.08 0.65 46 836 10.754 4 0.5 0.9 655 6.484 6
0.08 0.65 125 943 11.743 6 0.5 0.9 1600 7.377 8
0.08 0.65 129 009 11.767 6 0.5 0.9 1963 7.5822
0.08 0.65 150 331 11.920 6 0.5 0.85 1938 7.569 4
0.08 0.65 159 033 11.976 9 0.5 0.85 3 811 8.245 6
0.08 0.65 164 795 12.012 5 0.5 0.85 4 640 8.442 5
0.08 0.65 166 287 12.0215 0.5 0.85 33 496 10.419 2
0.08 0.65 170 426 = 12.046 1 0.5 0.8 66 982 11.112 2
0.08 0.65 191 828 12.164 4 0.5 0.8 101 180 11.524 7
0.08 0.65 202 916 12.220 5 0.5 0.8 130 087 11.776 0
0.08 0.6 206 479 12.238 0 0.5 0.8 881 677 13.689 6
0.08 0.6 346 074 12.754 4 0.5 0.8 882 121 13.690 1
0.08 0.6 436 123 12.985 7 0.5 0.75 3 021 765 14.921 4
0.08 0.6 628 962 13.351 8 0.5 0.75 5276 917 15.478 9
0.08 0.6 694 263 13.450 6
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Table 2 Key parameters of the ANN modal of concrete fatigue life prediction
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Table 3 The comparison between tests and simulation results of fatigue life

Eikd Ri Lt R Jii F1 k3 S FEAUE InV A IV HXIRZE/ %
1 0.08 0.85 4.428 763 4.3307 2.26
2 0.08 0.7 10. 664 92 10. 684 7 0.19
3 0.08 0.65 12.743 64 12.2205 4.28
4 0.08 0.6 14.822 36 14.798 6 0.16
5 0.2 0.8 8.352 106 8.482 4 1.54
6 0.2 0.65 14.588 27 14.514 2 0.51
7 0.5 0.9 8.206 225 7.5822 8.23
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