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Sensibility analysis of affecting factors on the ultimate bearing capacity
of prestressed high — strength concrete pipe — pile

XU Xu - tang', WU Neng —sen', CUI Guang - giang”, GONG Can - ning', XIAO Yong - jie'
(1. Transportation College, Fujian Agriculture and Forestry University, Fujian Fuzhou 350002, China;
2. Jinshan College, Fujian Agriculture and Forestry University, Fujian Fuzhou 350002, China)
Abstract: The GA - BP neural network and the orthogonal test design method were used to analyze
the sensitivity of affecting factors of the bearing capacity of PHC piles in a area of Fujian province, in
which the piles bearing behavior belongs to end bearing — friction type and the pile shaft teems with
mucky soil and residual cohesive soil layers primarily. The main conclusions are as follows; Daccord-
ing to priority,the sensitivity order of the influence factors on vertical bearing capacity of the single
pile are pile diameter,the weighted average of pile shaft resistance values, resting stage, pile length,
buried depth of pile, permeability coefficient and final pile static pressure;@ithe contribution of pile
diameter and pile shaft resistance value to vertical bearing capacity of the single pile is the largest,
resting stage is in the next place which influence is also very notable,so the pile test time should not
be in advance blindly,otherwise the pile test results would be affected objectivity.
Key words: PHC pipe - pile; bearing capacity of single pile;analysis of sensibility; GA — BP neural
network ; orthogonal design
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Fig.1 Three layers of BP network
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Tab. 1 The combination table of factor levels

KE fith/% HE/m

B /m

ATHE FHUEH HEH KEEEDH BERK  AKILH

/m /kPa /MPa /MN  /10°%(em-s') /d
1 -40 0.3 19 18.84 36.414 5.34 1.8432 0. 642 6
2 -30 0.35 22 21.98 42.483 6.23 2.1504 0.749 7
3 -20 0.4 25 25.12 48.552 7.12 2.4576 0. 856 8
4 -10 0.45 28 28.26 54.621 8.01 2.7648 0.963 9
5 0 0.5 31 31.4 60. 69 8.9 3.072 1.07 10
6 10 0.55 34 34.54 66.759 9.79 3.3792 1.177 11
7 20 0.6 37 37.68 72.828 10. 68 3.6864 1.284 12
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Tab. 2 The summary of ultimate bearing capacity of erthogonal test results
#5 Q/MN 415 @¢/MN 418 Q/MN 4§ Q/MN 45 Q/MN 48 Q/MN #5 Q/MN
1 3.1086 8 3.2647 15 3.2028 22 3.5953 29 4.7952 36 6.3594 43 7.3334
2 29172 9 3.1204 16 2.7947 23 3.8104 30 5.8298 37 3.5495 44 4.168
3 2,828 10 4.191 17 52991 24 3,218 31 4.5234 38 4.5762 45 3.5444
4 3,3804 11 3.4796 18 2.5761 25 3.3345 32 3.4105 39 3.6206 46 4.4761
5 2.9635 12 3.6342 19 3.6393 26 4.7969 33 4.0045 40 5.4666 47 3.582
6 3.7128 13 3.3772 20 5.3254 27 5.2977 34 54679 41 4.19 48  3.524
7 2.8569 14 4.7193 21 2.3358 28 3.8651 35 5.8658 42 5.6451 49 4.8729
*3 BRFTHIIEHBRRKE S (MN)
Tab. 3 The ultimate bearing capacity corresponded with single factor changing unit: MN
K EE
i i  ALEE VFHURS  BESH  ZbESH BERK KEH
1 3.1109 4,5228 4,3007 3.5346 3.9683 3.9641 4.2114 3.9333
2 3.6837 3.7414 3.5692 3.6501 4,4235 4,2585 4.1458 3.5051
3 3.5961 4.0258 4. 0610 3. 8649 3.8579 3.9268 3.9857 3.8816
4 3.9883 3.4695 3.9440 3.8097 4.3115 4.0917 3.5424 3.8791
5 4.8424 4.0124 4,2388 3.8694 3.8292 3.9936 4. 0005 4.0147
6 4,7725 4.4135 4.3148 4,.4319 4. 1691 4.0070 4.1158 4.5197
7 4,.5001 4.3087 4.0877 5.3336 3.9346 4.2523 4.4925 4.7039
R 1.6615 0.8392 0.7456 1.5239 0.4823 0.3317 0.6034 1.1988
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