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Abstract:

intelligent optimization algorithms, such as low accuracy,

To overcome the limitations of traditional

slow convergence, and susceptibility to local optima, this
paper proposes a multilevel learning adaptive particle
swarm optimization (MLAPSO) algorithm. The algorithm
incorporates a best-point set strategy and multiple search
FDB
mechanism, and the Levy flight strategy. Tests on the
CEC—2022 benchmark functions
MLAPSO
optimization algorithms in terms of search accuracy and

mechanisms, including global search, the
demonstrate that

significantly outperforms traditional
stability. Furthermore, combined with the load-structure
model of foundation pit excavation, it proposes a method
for soil parameter inversion and staged deformation
prediction of foundation pits based on MLAPSO. The
method is validated using monitoring data from a metro
station. Results show that the approach can accurately
invert soil parameters, and the predicted deformation of
the retaining structures based on these parameters aligns
closely with measured deformations, confirming the

effectiveness and reliability of the method.

Keywords: foundation pit engineering; multilevel

learning adaptive particle swarm optimization algorithm
(MLAPSO);

soil parameter inversion; foundation pit

deformation prediction
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Fig.1 Mechanism of multiple search
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Fig. 2 Convergence analysis on CEC—2022 benchmark test functions
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Fig. 3 Calculation model of supporting structure in

excavations
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Fig. 4 Soil parameter inversion and deformation
prediction process of foundation pit excava-

tion
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Tab.3 Empirical range of m value in Shanghai
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Fig. 5 Plane layout of foundation pit of main struc-

ture of the metro station
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Fig. 6 Excavation profile of the foundation pit of the metro station
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Tab.4 Foundation pit excavation and support con-

ditions

T BiEval TR ZENE/ BUmh ) T
F5 O WE/m O WE/m (MNem ) (kNem ') [E#HE/m

1 1.2 0.7 750. 00 240 4

2 6.2 5.7 350. 55 620 4

3 10. 4 9.9 350. 55 593 4

4 16.4 13.2 213. 20 417 4
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Fig. 7 Comparison of convergence curves of m-val-

ue inversion using different optimization al-

gorithms
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Tab.5 Inversion results of m-value of foundation pit soil
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@ ezt 1500 1 500 0
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© ;¥bBT 5000 5001 0.02
©., BRI FH 5000 4999 0.02
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Fig. 8 Displacement fitting of the diaphragm wall in
Working condition 2
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Fig. 9 Comparison of prediction and measured dis-

placement of diaphragm wall in Working con-

dition 3
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Fig. 10 Displacement fitting of the diaphragm wall

in Working condition 3
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