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Predicting of Vertical Ultimate Bearing Capacity of
Single Pile Based on Fuzzy Control
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Abstract: To predict vertical ultimate bearing capacity of single pile reasonably, with the strong
learning ability and fuzzy logic functions, the predicting model of vertical ultimate bearing
capacity of single pile based on the simulated annealing algorithm was established. The training
and predicting of collected sample were carried out, and predicting results of the method were
compared with those of conventional subtractive clustering algorithm. Analysis result shows that
the fuzzy neural network model based on the simulated annealing algorithm is effective and
feasible in predicting the vertical ultimate bearing capacity of single pile, and it has greater
practical value in engineering.
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Tab.1 Training Samples
BEASS | (/m | D/mm| qa/kPa | gu/kPa| Ru/kN [Ru BUNAE /KN| | FEAR 45| {/m | D/mm | qa/kPa | gu/kPa | Ruc/kN | Ry HAE /KN
1 500 47.0 20.7 1400 1 900 1 900. 098 16 500 46.0 13.3 800 1 100 1 099. 984
2 500 | 45.0 18.5 1400 1650 1650.013 17 600 57.0 18.5 2 300 2 700 2 699.999
3 500 47.0 20.8 2 000 2 000 2 000. 082 18 400 38.0 11.4 1 300 1 000 1 000. 006
4 500 45.0 19.2 2 000 1 800 1799.999 19 500 40. 0 11.6 1 300 1 000 1 000. 025
5 400 39.0 9.3 3 000 800 800. 017 20 500 47.0 12.6 1 000 1 050 1 049.929
6 500 31.0 8.5 600 500 500. 001 21 500 49.0 13.5 800 1150 1 150. 067
7 400 28.0 13.0 800 500 500. 012 22 400 34.0 11.5 1 000 600 599. 882
8 550 51.0 19.9 3 000 2 500 2 499.999 23 400 27.0 10.3 1200 510 509. 715
9 400 24.0 12.8 850 450 450. 064 24 400 31.0 10.5 1200 550 550. 281
10 500 30.0 12.9 850 900 899. 996 25 600 38.5 21.0 3 200 2 500 2 500. 000
11 500 35.0 11.7 1 900 1050 1 050. 060 26 500 | 47.0 21.1 1 400 1900 1 899. 888
12 500 29.0 12.8 1 800 1 050 1 049. 822 27 500 | 45.0 18.3 1 300 1650 1 649. 984
13 400 27.0 10. 4 1 300 500 500. 109 28 500 | 47.0 20.1 2 100 2 000 1999.924
14 400 30.0 12.0 1 300 500 499. 933 29 500 | 48.0 19.2 2 000 1 800 1 800. 009
15 500 26.0 13.3 1 800 900 900. 121 30 400 39.0 9.2 3 000 800 799. 983
%2 WAEE
Tab.2 Predicting Samples
B | D/mm | qu/kPa | gu/kPa | Ru/kN AR R | SCHRL 22 1
%' R T0AE / kN xR 2/ % R TMAE / kN XTI 22/ %
1 400 31.0 10.5 1200 550 550. 281 0.05 556 1.09
2 550 53.0 20.0 2900 2 600 2 507.730 3.55 2 994 15.15
3 550 52.0 20.1 3 000 2 500 2 499. 607 0.01 2 754 10. 16
4 500 32.0 8.4 >50 500 515.174 3.03 518 3. 60
5 500 30.0 8.6 550 500 479.758 4. 05 510 2.00
6 400 30.0 12.0 1300 500 499. 933 0.01 522 4. 40
7 400 28.0 13.0 800 500 500. 012 0. 00 528 5. 60
8 600 38.5 21.0 3 200 2 500 2 500. 000 0. 00 2 588 3.52
9 600 58.0 18.7 2 400 2 700 2 702. 144 0.08 2697 0.11
10 500 45.0 18.3 1 300 1650 1 649. 984 0. 00 1471 10. 85
11 500 26.0 13.3 1 800 900 900. 121 0.01 964 7.11
12 500 46.0 13.3 800 1100 1 099. 984 0. 00 1121 1.91
13 550 52.0 19.8 2900 2 600 2 508.333 3.53 2 692 3.54
14 400 38.0 11.4 1 300 700 720.006 2.86 750 7.14
15 600 57.0 18.5 2 300 2700 2 699.999 0. 00 2 565 5.00
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