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Penetration depth prediction of spudcan in sand based on CPTU data
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Abstract: With the development of offshore engineering, jack-ups have moved into deeper and harsher environment, hence
increasing need to understand the behaviors of jack-ups and to develop more reliable analysis techniques. In order to improve
the prediction accuracy, based on the characteristics of the spudcan penetration in sand, the spherical cavity expansion theory is
used to analyze the penetration resistance of spudcan under no backflow condition. At the same time, this method is also used to
present cone tip resistance of CPTU. According to the analytical solutions, the relationship between spudcan penetration
resistance and cone resistance of CPTU is established. In order to verify the reliability of the relationship, the spudcan
penetration depths of six jack-ups in South China Sea are predicted by using the traditional method and the proposed method
respectively. The predicted results are compared with the measured data. It is shown that the results by the proposed method are
in better agreement with the measured data than those by the traditional method commonly used today.
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Fig. 1 Procedure of jack-up installation
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Fig. 2 Undrained shear strength of soils
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Fig. 5 Procedure of spudcan penetration
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Fig. 6 Penetration mode of spudcan without backflow
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BRALY TR FEATTFEU T -
S | B (1)

M-C J# Ik % fF -
2ccosp o MGG ., =R =p,s 1,.=R =p,-
X, o, o, RN FIE N ST, o @A
LRI IR N RS, r HEEFLOIERES,  p, AR
Wy SLET1, py AL wIERN T,

W PR R, 13 B BRY FLIE ) A

4sing
R \l+sing
(p, +c-cotp) Rp

u

(0, —0,)=(0, +0,)sing +

_3(1+sing)
3—sing

—c-cotp o

2)
, ,H\EPRP%ETEIZ*%, R, A fLAAR

u

=

A =L
7"ﬂ'

R,

1

I.=17 IA’ G =g I NWIEETEbR, G i

L, % LIS, A HBHE T
TAE p, (AR IERE A 4, A WHT i T
A,

l+a 1-B
3¢, (I, —AI, 3 —BI 3 —D),
A =20 T . 3)

I




304 # + T B ¥ W 2014 4
ra - > 21z A 5 <3
I ={1=3¢, (I Al > —BL.* —~D)}/m, (4) ‘ Hﬂﬁ?ﬂu%ﬁ, éff)ﬁf’cﬁ?ﬂ %%ﬂ'%%jﬁi}ﬁ,
. PESARZ A AR B A G X (8) n[E R
K, g == (p, +cctang) » a=2/M , 9, =Aq, > )
G(3—sing) g
M =(1+si /(1—si ) =1-[2(N-1)/N] , 1+ tan 0 tan ¢
(1+siny)/(1-siny) B [2( )/ N] Kih, 4o P

N=(1+sin@)/(1-singp) , A=T/(l-a) , B=
~Z/A=p) » Z=6xla+p) » x= [2(0-v)-
2v(M +N)+MN]/, D=1-A-B, m=g,,° —3¢, +
g, » L w ABIIKS, v NIARA

Hia (3. (4 ATUFES], A FEUE S iR A)
BRi A p B T e @y Gy oy vAX. BT
FH IR B - AR AR Y 13, 1, BOEE AR ] .

fERS L, =0, X (2) ALER
_3sing) i )

3—sing

u

3 I SIRKENME A RITR KAR
55 5 A AR S AT BRI e i
L ) T BRAL I 32 G 3 28 A RS 1

T, BERE, BEELAIEEK 02 0 W I

(b) #Hk
8 MEStFNIRLZTH

Fig. 8 Proposed stresses acting on spudcan and cone
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Table 1 Description of soil layers of site 1

B RIS /m + 2 b
1 0~5.8 FA BRI Fp s SEIRRR T4 b
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Table 2 Physical and mechanical parameters of soils of site 1
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1 0 58 8.8 25

2 58 87 8.1 30~40
387 124 8.8 20
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5149 20.1 8.7 25
6 201 254 7.5 62
7 254 291 10.1 30
g 200 341 8.8 52

341 388 8.1 65
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Fig. 9 Change of CPTU cone resistance with depth
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Table 3 Comparison between predicted depths by different

methods and measured data
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