464 556 W] w L T B ¥ ik Vol.46 No.6
2024 4 6 H Chinese Journal of Geotechnical Engineering June 2024

DOI: 10.11779/CJGE20230204

A EIHEREL TIZNe AR TP RZ N EH TR

T OAR', F OG5 RIFE?L A HP, wESY, HEES
(1. REERZFRF TR K 522 E X E m =, R 3003505 2. F Tk KRR ARTREERE, R A 450001; 3. FlE# T RY¥EARE
M TRER, &FWE 999077; 4. WHLRHEREZ@FTIE YR, WAL AXKHE 0500185 5. WAL A+ 5454 R B S HoAR QI ol
WAL AEAE 050018; 6. SB/RKARFREMBE TR, 4E2FT 3010)

B BREREE Ny FBURE ) i AR RETE 5, 22 ) R MR A B 7 B N A X R TR R A OB
BT EHOTTTE, RA] PRCP BT TSR FEAE EAS [RIHERE U T 22 BT AOOAE B 52 7015 00 LA RSO Jo] B AR R i . 20
., BETT TR A A R HERE PR e MR BRI AT OB, | AT I AR R A R ARI 52 AR L
IrAT T SR 2 R R P P AL AR AR N AR . TR B HERE LE AU, SRR 2R N
BB ) SR EE 2 FEAG, WHEE EAR R Eh s, SRBEAEE L Ly 1 223 SPEHERELEL /N T 1 I 22247 AE
PIRIAS ] ) 22 b o T 45 RO HE— 2D i R R B AE A [FIHERE U T I ek R — 3 X

XuEE): MRNeME; HERELL; BbE. EEUTE

hESHES: TU4T3 XHRFRIRAS: A XEHS: 1000-4548(2024)06-1166-11
EZEN: T RA989— ), F, -, BUEIFFFC O, KNGS Y5 A B ) R B T AE . E-mail:
15620600240@163.com.

Discrete element study of method for installation forces of screw piles in
sand under different advancement ratios

WANG Le', LI Yu', XU Zhijun?, LIU Bo?, ZHANG Chunhui* *, TIAN Yinghui®
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China; 2. School of Civil

Engineering, Henan University of Technology, Zhengzhou 450001, China; 3. Department of Civil and Environmental Engineering, Hong
Kong Polytechnic University, Hong Kong 999077, China; 4. School of Civil Engineering, Hebei University of Science and Technology,
Shijiazhuang 050018, China; 5. Hebei Technological Innovation Center of Disaster Prevention and Mitigation Engineering of Geotechnical
and Structural System, Shijiazhuang 050018, China; 6. Department of Infrastructure Engineering, The University of Melbourne, Victoria

3010, Australia)

Abstract: The installation of a screw pile, as a potential offshore wind power foundation form, is the key to its successful
application in offshore wind power engineering. Based on the discrete element method, the installation forces of the screw pile
installed under different advancement ratios in sand and the interaction between the screw pile and the surrounding soil are
simulated with PFC3P. On the macro-level, the effects of the installation advancement ratio on the installation forces acting on
the shaft, base and upper and lower surfaces of the helix of the screw pile are studied. Microscopically, the changes in porosity,
coordination number and stresses in the surrounding soil during the installation of the screw pile are analyzed. The research
shows that with the reduction of the advancement ratio, both the vertical force and the torque acting on the screw pile decrease,
and the disturbance caused by installation of the screw pile to the surrounding soil also reduces. The mechanisms of installation
of the screw pile are different for advancement ratios equal to or below 1. The research results provide some insights into the

conditions required for the installation of screw piles under different advancement ratios.
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Fig. 1 Appearance and installation parameters of a typical single

blade screw pile
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Table 1 Physical and mechanical parameters of HST95 sand
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