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Numerical Simulation Research on the Vertical Bearing Capacity of the

Single Pile Foundation in Zhugensha Sea Area
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Abstract : [ Introduction | Wind power projects in Jiangsu Province are mainly located in the offshore radiant sandbank sea area. It is
of great significance to study the bearing capacity of the large diameter single pile in this stratum. [ Method ] Based on the test pile
test of the steel pipe pile in the radiant sandbank area, the FLAC™ numerical model of the single pile foundation was established, and
the numerical simulation study of bearing performance of steel pipe pile foundations with different diameters was carried out.
[Result] The results show that: The vertical load-displacement (Q—s) curve of the steel pipe obtained by FLAC™ numerical
simulation is basically consistent with the change trend of the measured curve; as the burial depth increases, the axial force of the pile
body below the mud surface continuously decreases. Most of the axial bearing capacity is provided by the pile side friction, and the
axial bearing capacity borne by the pile tip resistance is relatively small; the pile diameter and the ultimate vertical bearing capacity of
steel pipe piles conform to a non-sexual relationship. The ultimate vertical bearing capacity of a single pile increases with the increase
of the pile diameter. When the pile diameter increases by 2 times, the corresponding vertical ultimate load increases by 3 times.
[ Conclusion ] The corresponding results can provide reference for practical engineering.

Key words: offshore wind power; steel pipe pile; pile diameter; vertical bearing capacity ; FLAC™
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Tab.1 Stratum and numerical simulation parameters of the test pile site

H 2G5 bR /m MR /MPa BTUIBLE/MPa RS Jy/KPa BESES/(°)  #E/(geem™)
TROKmE 0~-4.5 141 75 4.83 33.98 1860
TR IAS 1 —4.5~-12 148 75 2 32 1930
+E@-1 K E+ -12~-16.5 71 45 35 30 1910
TJR@-2 83 Bk LIk -16.5~-26 67 45 25 30 1840
12O I Bk + 26 ~-30.6 68 45 8.8 29.8 1910
+IZO-1 > —30. 6 ~—40. 6 130 75 4.82 33. 46 1960
T+ EO©-3 —40.6~-57.6 120 60 5.8 33.16 1990
TREOH D <-57.6 153 75 3.2 34.54 2010
Ui - 166 667 76 923 - - 7 850

2 fole - 100 100 30 20 —
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Tab.2 Numerical simulation results of ultimate vertical bearing
capacity of the single pile under different pile diameters
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