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Numerical simulation method for dynamic process of spudcan penetration
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Abstract: Based on the coupled Euler-Lagrange (CEL) method, the process of spudcan penetration is simulated, and several
parameters affecting the calculated results are analyzed. The results show that the reasonable parameters in the CEL method can
effectively simulate the penetration resistance results of centrifugal model tests. The large mesh size in the model will cause the
calculated results to shake, so it is recommended to take 0.05 times the diameter of spudcan. Slow spudcan penetration speed v,
has small influences on the lower penetration resistance, and it is recommended to be 1 m/s. The friction coefficient f between
spudcan and soil has small influences on the penetration resistance, and smooth contact is recommended in clay. The lateral
pressure coefficient Ko of the geostress step should be coordinated with other soil parameters, and it is recommended to be 1 for
clay.
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Fig. 1 Spudcan model
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Fig. 2 Finite element model
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Fig. 3 Centrifuge model
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Fig. 4 Relationship between penetration resistance and depth
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Table 1 Mesh size and number of cells
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Fig. 5 Effects of mesh size on penetration resistance
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Fig. 6 Effects of penetration rate on penetration resistance
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Fig. 7 Effects of friction coefficient on penetration resistance

P 7 RTR1, BRSSP e R RO R, (H
AN R o« BUA AT 5Tt 3 Y P2V it — - 1) )RR R
O HERAE B B BENBE D B 5, Qiu
AT 70t A B 56 406 g M 8 AR R PR T B 45 SR AH 224X
N 5% SCHR[23 14 A 5 - Fef i BE 4 R B 5
e ek A J] [ ALl 3 AR, 1 T s A 2 1 X
R/NFIRE B FERCE .
2.4 MENFH Ko XHERIFM

R A A BRTCRR 75 SR N 8 1 e
WLy r i, LR s g, ik BRI ERES E
WRA,  TEG SN 3 A 22 v AR S AL A 5 R 5
Wi, CEL J7 i R B X375 st 3 77, RIAR
Yo L AARGREM R, AT R N R, B
WP AR BT, [RIN EHEE AR ) R 4. Hrp
AR B E Ko 58 O TEI A 2087545 B 17 A 2%
RLIHIEAE K=o, / o, » BUBJT 8% T bR,

AERE RPN AR E] Ko=1-sing, Bk AR
[ 45 E OCR s Y8 M H 1, Wi 7€ - 2 HIiH 5L T Ko N 0.8,
0.9, LOTEM NI NEM . 455 8 fis.

TR H19,/MN
0 20 40 60 80
1F \ g'ﬁ‘&ﬂ
J \\ — k=0.8
—— k=09
3 % 0
A k,=1.0
: |
£ \
= 5+ \
% {
£, \
§
7 ‘\
8 \
! |
1oL

8 AEMNENZE X T ER DM
Fig. 8 Effects of lateral pressure coefficient on penetration
resistance
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Fig. 9 Geostresses when lateral pressure coefficient K¢=0.9
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Fig. 10 Vibration of geostress at different time
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