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Optimization Algorithm for Construction Parameters of Pile Slab Structure Considering the Influence of
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Abstract: The construction of pile plate structure is disturbed by the underpass construction of rail transit, which leads to the problems
of pile body deformation and vertical deformation of cover plate, resulting in poor generalization ability of the algorithm. Fully considering
the impact of rail transit underpass construction, the construction parameters of pile slab structure are optimized through multi-objective
to meet the actual construction requirements. Based on the actual project of a metro line 1, the construction model is established by using
the finite element method to simulate the dynamic excavation process. A multi—objective optimization function combining GA-LSSVM and
NSGA 1II algorithm is established. Taking the construction parameters of pile slab structure as the research object, the construction
parameters are optimized and analyzed for the control objectives of the pile body deformation and the vertical deformation of cover plate
caused by the underpass construction of rail transit. By obtaining the non dominated Pareto frontier solution set, the control range values
of the construction parameters of the pile plate structure are obtained. From the model verification results, it can be seen that the
maximum pile shaft deformation of the algorithm is 0. 8mm, and the maximum vertical deformation of the cover plate is 2. Imm, which

can effectively reduce the deformation and ensure that the structural deformation tends to be stable.
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Fig.1 Pile Sheet Structure
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Fig. 2 Finite element model
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Fig. 3 Deformation analysis of pile body
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Fig.4 Vertical deformation analysis of cover plate
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Fig. 5 Ideal point and optimal solution result

H LS AT, el s vk SR R e P sk iy A
PRESE (0.43, 11.85), FomIbmtHiacHE %
Jite T35 0] A AR Z5 A A B AR TE R 0. 43 mm, F5HR S
MARTE R 11,85 mm, AHEE T UG B A bk B AR
B s AR EA T R

BT X2 BB GE 22 38 T E it T ) S B A

55 WEINE B ES R, L) Pareto H U UL AL BT A5
MSBEEE 2%, BT AR S T2 508 il
MW, Wk 2 FR,

%2 HERAHETSMEHEEE

Table 2 Control range of construction parameters of pile and
sheet structure

Wk %IV 1150~ 1450kN. m
HURZ NS 13~ 15m’

TS 230~250kPa
SAES 3100~3750kN
P 7 ~14mm/min

FIH NSGA-T1 vk X S5 5, 7T S pE
MZEFANE B AT | T AR U8 ) A8 JE e /M, UTTT Af
FRAE T AR SR 0, B 2 A 38 1 2 8508 il DX ]
P R A BRSSO AE B AT | SRR 1 AR TR

4 BV

T B UEEE R IE A, Rk 1
Lt — il X () R AR A7 it TS50, MR 40 AH Ny ok 4
SIS, BRI BB 58 B UL 0 B 1%
A, DARRE N 5E Bk B 52 728 1 0 556 Al 85 ) 22 T |
Wi ZE B T, anlEl 6 Fios

SO0 |

Ele #HRAMEIIG

Fig. 6 Piled slab structure construction site
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Fig.7 Analysis of deformation results of different methods
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