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Pile foundation design under complex geological conditions in Yantian port area
YANG Liujuan, ZHANG Taotao
(CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China)

Abstract: The site of this project is complex and the distribution of soil layers is uneven. When choosing
prefabricated piles, it is difficult to cross the upper gravel soil layer and weathered bedrock layer. When choosing
cast-in-place piles, loose gravel and sand layers are distributed in the shallow part of the site. The permeability
coefficient of the sand layer is high, and it has a strong hydraulic connection with the surface seawater. The flow of
groundwater may be affected by the rising and falling tides of seawater, which can cause erosion of the borehole wall and
increase the possibility of borehole wall collapse. In response to the complex site issues mentioned above, preliminary
cast-in-place pile and PHC pile tests are conducted on site. The mud loss of the cast-in-place pile test is severe, and the
filling coefficient is too high. Measures such as using a 10 m steel casing and mud reinforcement to configure the viscosity
coefficient still showed abnormal phenomena. The PHC pile test is conducted using the method of using a hole to assist in
pile sinking for compressive static load testing, achieving the ultimate bearing capacity requirements. This article
compares and designs pile types from multiple perspectives such as safety, economy, and construction feasibility, and

determines the use of PHC piles, which can provide valuable design experience for engineering design.
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Tab.1 Geologicy of soil layers on site
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Fig. 1 Layout plan of PHC piles
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Fig.2 Layout plan of cast-in-place piles
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Tab.2 Parameter design of cast-in-place piles

HARmm R /m PR AR AR FRIE (R /KN SEE/AR

35 930 202

800 38 1300 144

35 1230 143

1 000 38 1 800 118

35 1550 123

1200 38 2 300 112
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kALK PHC600 mm ( BEJE 110 mm), %
JEFEAE LAY 320 JC/m, FTAESE ] 30 J0/m; HEOSK
FHAJEHER, %184 400 J0/4, HESKE 1 m; IR
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Tab.3 Comparison results of pile types
, MK MR 2R T/
=Sl
HER m R K d

ik PHC600 mm( BE/E 110 mm) 35 202 302 36
HEHEHE $800 mm 35 202 519 43
M ¢1 000 mm 35 143 577 56
FEVERE ¢1 200 mm 35 123 681 77
FEVEME $800 mm 38 144 401 36
FEHFME $1 000 mm 38 118 515 56
HEVEME ¢1 200 mm 38 112 672 77
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Fig. 3 Real scene of exploration cage
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Fig. 4 Implanable technoloy of PHC pile
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