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Fig. 2 Undrained shear strength of different monitoring points

1.2 REHFE

TR A R AR TR Sk 52 4 A i, B ZYMESk I RS RN f . FERE B ARIHE 0. 5D (D FonbE# 4%,
ATRIS A AE B ELAR R 18 em) (7B LA 0. 1 mm/s SEBEDEATHEAEAIGRAE , SRITAE K A PR B DN 122 3 1) 2 24
TERERCPAM , BE B M 2% 0. SD(WLIE 3 Fi 4)  fA) IR B ST 38 2 e 07 48 SR FE ARG | I BBl S A Sk LA
0. 1 mm/s BB EE BT A KA, A 17 IS A i 5T A RE 7 S 3R R 40 77, W e ShiRT HEAT 22 1] R 7 AR IR i 42
SRS I A TE AR LU AOUREE L %% 1A 55 em RIS IR . TERERYAR ST P BE Sk i RS 4 E
B AT AT AN R R B RS 1 SN IR, T LA Sk A 5 8 s WL 1 43 R I AL A 45

600 600 GIGNED = ~— R E
N } - — h Yo% — 1L
z .
o Yy /J'l\ g | IKPL
E 0.5D01.0D0.5D A
U A o | TN
YA & \.4
o —g | S _ i "
1 H = B o st
S - e # i T
= = E
- 1200 - W/
(a) Fi L3 (b) b33t | 1200 |
3 ISP AR E (AL mm) Bl 4 3T (B mm)
Fig. 3 Plan layout of model tests (unit; mm) Fig. 4 Profile of model tests (unit; mm)

2 RBHERE N

2.1 fEERILVERE S

P 5 AL BB BEAA MR AR AL i £k I 45 R R W 7E 2 b Wi YA G R R S Y
0.1 m BR(ZYR 0.5D) etk BH ) AT E , S FAFME B FAE $E ST 5 % £ 94 P 48 br 2% U1 AH G ; i 7E b
+ Mo BT A G R v, B BT AR 2R — SO TR BT AR 0. 02 m IRIEAL (292 0. 1D) , 4%
BRI R 2 R A BE ) AN [R] 4 28 A T i = W AR A A BEL ) A8 A R8N e T 1 22 )5 R A7 e BEL
TR D 37 A B BT BE 7 SR T TR SRR,

SNAME TA A3 7 0] LA B 40 1 iy i B Ak 2 7 2 5 4 A [l J58 R R 463 40 44T 0 M
PG B, b 1 3 v BT ACRE B, SR AT SBR[ Tl 3 A A A R B 2 R A ST i B i — 2k, 35

IEEHIAR  \\DzI4\D\FEHRUKFIKIZ\2018-5 $H1\2018-5.PS 6 4% HERR.FRHE  2018/10/16



114 KoOHooJk B T R ¥ M 2018 4F 10 A

b e KA BT AR 3R R
F=F,-F'A+y'V (2)

Fy =(0.5y'BN,s,d, +p',N,s,d,)A (3)
o Fy R BRBS a) 7KZ T (KN 5 F7 ) A TR AR BB SR ) (kPa) 5 V R HERUAR (m®) 59" o R AR 8K
FHE(KN/m?) s B WAEHESE R, DR AR B (m) ;A IAERETR (m?) 5p/ AR #EER K AR ALY A 3
HJ3(kPa) s N, FI N, AR BEZI REN, =2(N +1) tand , b AP T NEEHES, N =™ “"tan’(45° + $/2) s,
s, AIIRE I FEL s, =1-0. 4(B/L) , FUEHEHIE 0. 655, = 1+(B/L)tand;d, Fl d, HIREH W REL, d,
WM R 1,5 D/B < 1 Wf,d, =1 + 2tand(1 - sing)°D/B; 4§ D/B > 1 Bf,d, = 1 + 2tand(1 -
sing ) *arctan(D/B) .

P&l 6 AL 5T A B S A 2K (2) 45 B BT H R R AE AR DR B2 AR A th 2 . AR 6 W] UL At 53

REL I3 22 Al M 2 A AR — AT A T s DARTAR B BT ARE ) 28 Ak e it 64 a LS AR DT ABH ) A8 {32
B, IX 5 SNAME 115 (2) 15 B Y 25 R A — 2L,

fARET) /KN AHiAE ST /KN AAAE Sy / kN
005 10 15 0 12345678 od 3331206718
0.02
0.04
S( 0.06
g 0.08F
= R
& 0T g
0121 - - HAEfH
4st 0.164 0145
(a) Fi 374 (b) 15+ Yyith 0.16L
K5 BEEETIARE Ko B3 S AR S E R HR(E
Fig. 5 Resistance of spudcan penetration Fig. 6 Measured and calculated values of penetration

resistance of spudcan in sand
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Fig. 7 Resistance of spudcan extraction in clay and sand
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Fig. 9 Horizontal displacement of soil mass in clay Fig. 10 Horizontal displacement of soil mass in sand
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Fig. 11 Horizontal displacement of soil mass during spudcan penetration (0<d<0. 15 m)
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Fig. 12 Bending moment of pile shaft during spudcan penetration and extraction in clay and sand
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Influences of spudcan penetration and extraction on
adjacent piles in sand and clay

GAO Weijie"" >, WANG Jianhua" >, TIAN Zhaofeng' >, FAN Yifei" *
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072,
China; 2. Geotechnical Engineering Institute, Tianjin University, Tianjin 300072, China)

Abstract; Two 1g model tests in the laboratory are carried out to investigate the influences of the spudcan
penetration and extraction on the adjacent piles in the sand and clay. The variations of the spudcan penetration and
extraction resistance, the soil displacement and the pile shaft bending moment distributions during the spudcan
penetration and extraction are analyzed in this study. It is found that the penetration resistance of the spudcan in the
clay initially increases with the increase of the spudcan penetration depth and then gradually keeps stable after
reaching a certain limit value, while in the sand it keeps linear increasing with the penetration depth. The extraction
resistance in the clay keeps constant until the spudcan is lifted near the soil surface, where it drops to zero. In the
sand, the spudcan extraction resistance rapidly increases at the initial stage, and then decreases rapidly. After
reaching the maximum value, it begins to uniformly decrease at a certain rate. A comparison between the calculated
and the measured values of the spudcan resistance indicates that the soil strength is weakened by the spudcan
penetration into the soil mass. It is found from soil mass displacement measuring system that the spudcan in the clay
has a greater influence in the vertical direction and has a greater influence in the horizontal direction in the sand.
And there are different degrees of the back-siltation at both sand and clay sites, and at the sand site the back-
siltation is more obvious. Different soil movement distributions lead to different responses of the adjacent pile: in the
clay, the positive bending moment in the upper part of the pile shaft is larger, and the negative bending moment of
the lower part of the pile shaft is smaller. And the positive bending moment in the upper part of the pile shaft in the
sand is smaller and the negative bending moment in the lower part of the pile shaft is larger. In the process of pile
penetration, the maximum bending moment along the pile shaft gradually increases with the spudcan penetration
and its position moves downwards at the same time. When the spudcan penetrates to a certain depth, the maximum
bending moment remains basically unchanged. However, the adjacent pile only displays a slight decrease in its
bending moment during the spudcan extraction. The research results given by this paper can provide a reference for
the calculating vertical bearing capacity and ultimate uplift force of the spudcan of the drilling ship platform, and a

reference for evaluating the pile shaft response in different soil masses.

Key words: drilling platform; pile; spudcan penetration; clay; sand
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