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Tab. 1 Properties of soil mass

+ 2 JEJE/m PR G/ MPa HIEE/N=4 FhiES1/kPa FEHES/(°) T/ (KN - m™)
R 1 6.3 5 0.49 15 0 17.5
R 2 10.2 15 0.49 30 0 17.5
e 5.5 27 0.49 70 24 17.8
R+ 2.0 35 0. 49 70 34 18.0
RALE A 3.4 110 0.25 - 32 20.2
WHA - 200 0.25 - - 20.5
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Fig. 1 Mesh division of numerical model
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Fig. 2 Comparison of pile displacement and bending moment
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Tab. 2 Parameters of pile and soil for numerical model

255 HPEAR I/ MPa HEL/N =@ I J1/kPa RS/ (°) HE/(KN - m™) JEE/m
i3 200 000 0. 167 - - 50.0 -
H12+ 7 0. 490 32 24 17.5 10
H2Et 30 0. 300 48 34 20.5 15
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Fig. 4 Effects of scour slope on pile head displacement and maximum moment of pile

2.3 HRIREX SRS BN Bk P AR IR B R

IRV R R FE 52, B LIS 5 Fh TALE TR o IR BE L NV 43900 0,1,2,3,4 (R T80 6~
10) ; HAZHN «=45°,0=0. 8 m METH H1,L=1 m, &R T80 55160 200,400,600 A1 800 kN P /)N
AR LA 22K

WE S 7, A ORI BE AR 34, BT A% FIATE B 25 5 T T 0 A | 30 32 3 2 Py o ] 2 80 b R AT )+
RIS VS T ARG 7 AR TE I BE ST, D3 A, Bt A T g 2 140 386 A, A T4 % AT B i 2 R 114 484 K i 32



53 o, A5 JRaR o X HE B K AR AR A5 67

FHNEE YRR 2Rk 3] 800 kN If, Bl 2 il % B2 1) 38 184 K, AR TN, A% 0 S48 M 119% ,32% ,57% ,86%
W B e KA A I T 1% ,28% ,47% F1 67%
0.12

25000
: 02200 kN --+-- 400 kN

...... o200 kN --4--400 kN

£ 0.09} ----600kN —=—800 kN z ----600 kN —e—800 kN

- . < 3500

® Z

= 0.06 . . = .

) AP amme KD 20004 mmmme T SRS

B 003 T e R

e s I

, . 500 . R : .

0 1 2 3 4 § 0 1 2 3 4

D./D D./D
(a) BTN RS (b) HE B e R 75HE
5 ORI PR X A T % A B di 25 8 ) 52

Fig. 5 Effect of scour depth on pile head displacement and maximum moment of pile
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Fig. 6 Comparison of pile displacement and bending moment with different pile diameters
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Fig. 8 Comparison of pile displacement and bending moment under different constraint conditions of pile head
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Impacts of local scour on lateral bearing behavior of
partially embedded single piles

JIANG Jianping', CHEN Wenjie"" >, YANG Shuan'
(1. College of Ocean Science and Engineering, Shanghai Maritime University, Shanghai 201306, China; 2.
Guangdong Mingyang Wind Power Indusiry Group Limited Company, Zhongshan 528437, China)

Abstract ; In order to study the impacts of the local scour on the lateral bearing behavior of the partially embedded
single piles, the software ABAQUS is used to simulate the response of a laterally loaded single pile. According to
the application to engineering practices, a 3D finite element analytical model for the partially embedded piles under
the conditions of lateral loads is established in this study. The validity of the numerical model is demonstrated by
comparing the numerical results with the field experimental results. After then, some numerical examples are
selected to investigate the influences of the scour slope, scour depth combined with pile diameter, constraint
conditions at the pile head and the free length of piles on the lateral bearing behavior of the partially embedded
piles. The analysis results show that the local scour depth has more significant influence than scour slope on the
lateral bearing behavior. In addition, the scour conditions also have greater impacts on the lateral bearing capacity
of the larger diameter piles, the increase in the free length of piles will result in the decrease in their lateral bearing
capacity, and the constraint conditions at the pile head should be considered in the analysis of the impacts of

scouring on the lateral bearing behavior of the pile foundations.

Key words: partially embedded piles; lateral bearing behavior; local scour; double-layered foundation;

constraint conditions



