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Optimization Design of Pile Layout Scheme for Bridge Approach Foundation
Based on Long — Short Piles
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Abstract: To effectively enhance the load — bearing capacity of the bridgehead foundation and reduce settlement, ensuring the
bridgehead can sustain the entire lifecycle from construction to operation under road load while also considering cost —
effectiveness. This paper, based on the reconstruction project of the Liuxia Interchange on the Hangzhou Ring Expressway,
designs a composite foundation with long and short piles reinforced by connecting beams between pile caps to strengthen the
bridgehead foundation. Using PLAXIS, a cross — sectional model of the bridgehead section is established. Combining
engineering requirements with the ant colony optimization algorithm, a corresponding mathematical theoretical model is
constructed for the optimization scheme design, ultimately determining the optimal pile arrangement scheme. The research
results indicate that, by analyzing the settlement conditions and the bending moment of side piles under different pile

arrangements, a staggered arrangement of long and short piles was finally selected. Additionally, taking into account the

TIRRR: I @EmTAME (202303),
EEREN: FLKH (1980—), B, &A#, SRIREIT, ARFME: KFKEIE.
I HHEE: 2024 -11-25



100 YRR M

40 &

performance of each scheme in terms of settlement, lateral displacement, and pile — soil stress ratio during and after

construction, a comprehensive optimization design was conducted considering load — bearing capacity, settlement, and

construction costs, ultimately determining two suitable pile arrangement schemes. Research findings can provide references for

related applications.

Key words: composite foundation of long and short piles; bridge approach settlement; soft ground improvement; pile layout

optimization; PLAXIS finite element analysis
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Tablel Pile layout and parameters
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Table 2 Soil layer thickness
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Table 3 Soil parameters
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Fig. 4 Alternating long — short arrangement scheme
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Fig.5 Finite element model with an alternating long — shor pattern
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Fig. 6 Schematic diagram of mesh generation for the
alternating long — short model
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Fig. 7 Settlement profiles during construction period
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Fig. 12 Steps of the ant colony algorithm
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Table 7 Calculate the value of each scheme R, /KN
VES 1 2 3 4 5 6
R, 725.3  725.3  725.3  725.3 725.3 725.3
R, 656.3  276.9 1248.1 656.3 340.0 656.3
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Table 8 Calculated characteristic values of load — bearing
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