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Prediction of Axial Force in Pile Group during the Operation
Period Based on the Mixed Model of Multiple Factors

CHEN Zhijian", HUANG Wei-jie

(School of Earth Science and Engineering, Hohai Univ,Nanjing, Jiangsu 210098, China )

Abstract: Combined with the stress characteristics of the bridge deep-water pile foundation during the
operation period, this paper studied the general principles of the mixed model for pile axial force in deep-
water pile foundation. The mixed model was firstly presented during the operation period based on the mo-
nitoring data of pile group foundation considering the influence of multiple environment factors. The mixed
model of Sutong bridge pile group foundation was built by using the finite element simulation and PSO-
SVM statistical method. In order to facilitate comparison, the Radial Basis Function (RBF) artificial neu-
ral network model was built, whose results were compared with the prediction results of the mixed model.
The results showed that the mixed model had higher prediction accuracy and more robust predictive ability
for the three piles under different loading conditions, and it exhibited better generalization ability. The
mixed model could be applied to the prediction of the axial force in the deep-water pile group foundation
during the operation period.
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Fig.1 The time curve diagram of axial force
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Fig. 2 The distribution of three piles in main 5% pier cap
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Fig. 3 The three dimensional model

of pile group foundation
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Tab.1 The calculation parameters of foundation soil
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Fig. 4 The mesh model of pile group foundation
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Tab.2 The axial force values under different conditions

WA i/ MN
/m 29% 367 §8%
—7.00 15. 10 17.71 9.72
—5.00 14.50 16.23 9.21
—3.00 14. 00 14. 86 8.83
—~1.00 13.10 13.57 7.88
0. 00 12.12 13.05 7.45
1.00 11.62 11,22 7.38
3.00 10,22 8.16 6.85
6.00 6.10 5.03 6.21
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Tab.3 The measured data summary of 29* pile
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Tab.4 The peeling the effect of tide monitoring data in 29 pile

S A ET R K 7K AR K 7k
g2 B 21 i@{i / )LJE(/H.‘&: / LLﬂ J/ﬂﬂ ’?ﬁ]j] g2 B 21 / )Llﬁ(mjiﬂ ’ l«Lﬁ1 J<(m1 %ﬂ]j]
/m /(e min~1)/(mes™ 1) /C /MN JCF e min~1)/(mes 1) /C /MN
1 2013-01-01T00:00 0.32 23 12.06  11.75 14.18 1 2013-01-01T00:00 23 12.06 11.75 1. 96
2 2013-01-01T06.:00 0.12 45 3.92 11.65 13.94 2 2013-01-01T06.:00 45 3.92 11.65 1.55
3 2013-01-01T12.00 0.22 88 0.88 11.46 14.12 3 2013-01-01T12.00 88 0.88 11. 46 1.82
4 2013-01-01T18.:00 0.14 89 10.01  11.36 13.70 4 2013-01-01T18.00 89 10.01 11. 36 1.34
5 2013-01-02T00:00 0.32 25 1.61 11.25 14.03 5 2013-01-02T00:00 25 1.61 11.25 1.81
6 2013-01-02T06:00 0.12 43 2.28 11.15 13.65 6 2013-01-02T06:00 43 2.28 11.15 1.27
7 2013-01-02T12:00 0.31 79 0.84 11.05 13.95 7 2013-01-02T12.00 79 0.84 11.05 1.72
121 2013-01-31T00:00 0.58 18 0. 66 9.58 12.75 121 2013-01-31T00:00 18 0.66 9.58 0. 80
122 2013-01-31T06:00 0. 36 47 0.39 9.58 12.75 122 2013-01-31T06.00 47 0.39 9.58 0.58
123 2013-01-31T12.00 0.45 88 0.48 9.59 12.76 123 2013-01-31T12.00 88 0.48 9.59 0.67
124 2013-01-31T18.:00 0.29 78 0.31 9.58 12.80 124 2013-01-31T18.00 78 0.31 9.58 0.57
125 2013-02-01T00:00 0. 31 21 0.36 9.58 12.73 125 2013-02-01T00:00 21 0.36 9.58 0.54
126 2013-02-01T06:00 0. 11 38 0.15 9.57 12.85 126 2013-02-01T06:00 38 0.15 9.57 0.50
127 2013-02-01T12:00 0.34 77 0.25 9.57 12.78 127 2013-02-01T12.00 77 0.25 9.57 0. 50
128 2013-02-01T18.00 0. 31 82 0.31 9.57 12.96 128 2013-02-01T18.00 82 0.31 9.57 0.72
129 2013-02-02T00:00 0.42 24 0.40 9.57 12.90 129 2013-02-02T00.00 24 0.40 9.57 0.74
130 2013-02-02T06:00 0. 24 49 0.34 9.57 13.09 130 2013-02-02T06:00 49 0.34 9.57 0.87
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Tab.5 Measured axial force value and effect component calculated value MN
29% 367 687
%1 ; ; ;
s FICH) Froo(o)  sZiihh FI(H) Fros(o)  sZH Sl FI(H) Fr.s()
2013-02-02T12.00 12. 87 12.05 0.55 16. 69 14.99 2.03 8.56 7.53 1. 14
2013-02-02T18.:00 13. 05 12.22 0.56 16.97 15.11 2.02 8. 86 7.56 1.36
2013-02-03T00:00 12.95 12.22 0. 60 16.67 15.22 1.93 8. 44 7.59 0. 88
2013-02-03T06:00 12. 90 12. 41 0.56 16. 90 15. 45 1. 89 8. 69 7.66 1. 26
2013-02-03T12:00 12.93 12.42 0. 46 16.77 15.33 1.97 8.37 7.62 1.21
2013-02-03T18:00 13. 00 12. 40 0.45 16.97 15. 34 1.71 8. 86 7.63 1.21
2013-02-04T00:00 13.02 12.42 0.66 16.77 15.43 1.55 8. 44 7.65 0.82
2013-02-04T06 ;00 13.15 12.43 0.58 16. 60 15. 46 1.75 8.22 7.66 0.78
2013-02-04T12.00 13. 04 12.40 0.51 16.95 15.35 1. 38 8. 81 7.63 1.24
2013-02-04T18:00 13.07 12.22 0.78 16.78 15.15 1. 39 8. 41 7.58 1.11
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Fig. 5 The statistical graph of the relative error



160 W1 R KRR D) 2016 4
6 KE S N BUNE X L
Tab. 6 Contrast between measured and predicted axial force MN
29% 367 687
45 it %) ; o o A o A A
SN RGHA RBF A Sclhd; Ra®R RBF &R SClifh); RS8R RBF #R
1 2013-02-05T00:00 13.10 12. 94 13. 26 16. 67 16. 82 17. 39 8. 36 8. 48 8.54
2 2013-02-05T06.:00 13.16 13.00 13. 36 16. 90 16. 85 17.00 8.43 8. 48 8. 64
3 2013-02-05T12.00 13.25 12.97 12. 68 16.99 16. 88 17. 30 8.52 8. 41 8. 64
4 2013-02-05T18:00 12.99 12.95 12.73 16. 74 16. 90 16. 99 8.35 8.42 8.72
5 2013-02-06T00:00 13. 39 12. 86 13.01 16. 78 16. 67 17.01 8. 46 8. 45 8.58
6 2013-02-06T06:00 13.11 12.99 13.37 16. 97 16. 89 16. 70 8.27 8. 47 8. 60
7 2013-02-06T12.00 13. 36 12.93 12.85 16. 85 16.72 16. 35 8.29 8. 38 8. 39
8 2013-02-06T18.00 13.03 12.99 12.76 16. 74 16. 87 16. 05 8.47 8. 41 8. 54
9 2013-02-07T00.:00 12. 89 12.68 12.55 17.00 17. 14 17. 54 8.57 8.35 8.72
10 2013-02-07T06.:00 13.17 12.87 13.53 16. 89 16. 64 16. 34 8.29 8. 41 8. 54
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