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Prediction Method for Ultimate Bearing Capacity of Pile Foundation of Long —span Highway Bridge
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Abstract: Conventional prediction of the ultimate bearing capacity of long — span highway bridge pile foundation mainly uses the

method of extracting characteristic parameters for iterative optimization to obtain the prediction results, ignoring the influence of

characteristic parameter dimensions on the prediction results,

resulting in a large Mean squared error of the prediction results.

Therefore, a prediction method of the ultimate bearing capacity of long — span highway bridge pile foundation based on the grey

theory model and nonlinear mapping is proposed. The load transfer parameters are calculated according to the stress area of the

pile foundation of the long — span highway bridge,

and the grey theoretical model is established to restore the parameter

sequence. The restored parameters are nonlinear mapped to reduce the parameter dimensions, calculate the bearing capacity of

the pile foundation, and predict based on the calculation results.

the prediction results obtained after the proposed application is low,

The experimental results show that the mean squared error of

the average value is only 0. 042, and the prediction results

are relatively accurate, meeting the construction design requirements of long — span highway bridge pile foundations.
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Table 1 Geotechnical survey of main bridge
of large — span highway bridge

W ydabs Aw HEr hEb IREIRA L XeieE

%E/ (g¢/m’)  2.07  1.94  1.95 2.01 2.15
FIRGKE/%  10.99  13.20  14.57 13.24 27.33
WIAHSLER L 0.66  0.46  0.67 0.58 0.44
B4 A¥/MPa~' 0.11  0.12  0.06 0.31 0.16
JE45fiE/MPa 10.36 23.66  11.45 5.36 10. 13
HENBUEREE/KPa 420 745 430 1160 1710
BAPEAE/MPa  10.33  14.34  12.36 25.45 14.57
NEL/NAA 0.336  0.445 0.330 0.345 0. 340

R AR EE/kPa 350 300 410 550 560

R2 HRARSH

Table 2 Bridge and river parameters

TiH £
IKAE/m 133. 64
HEIK R/ em 3
Lo B 1.47 x 10*
MR R R/ m 129. 34
kR F/m? 300 x 200 x 0. 85
FR VKK AL/ m 130. 04
AR VKK AL/ m 129. 89

BBHOLE N2 000 mm, THFARE N 129.70 m, JiE
TR TN 64. 20 m KRB 4 K B B 28 AT R SRR
ABEAL R SRR (4 { BEPEREUEAT Ik, SRS T
TR N 5 S A R 7 2 T X6

i3
fUlTET
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Fig. 1 Finite element model of pile foundation
for large — span highway bridge
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Fig.2 Prediction of ultimate bearing capacity of pile

foundation for long — span highway bridges
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Fig.3 Prediction results of ultimate bearing capacity of
pile foundation using different methods
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