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Simplified Calculation Method and Applicability of Anchor Depth
CHEN Feng™, XIAO Zhijun
( China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou 510663, Guangdong, China )

Abstract: [Introduction] With the development of Marine economy, more and more projects of offshore wind power transmission,
offshore oil and gas platform power supply and island network power supply involve laying submarine cables. At present, the main
laying protection method is direct burial laying, but the buried depth design without considering the economy is obviously unreasonable.
In order to effectively protect the submarine cable and reasonably control the investment, it is necessary to determine the reasonable
burial depth of the submarine cable in the project development stage. Therefore, in the absence of sufficient design input data, this paper
proposes a simplified calculation method for the depth of anchor penetration, which provides a basis for determining the laying protection
scheme in the early stage of the project. [Method] In this paper, the anchor penetration process was divided into three stages to establish
mathematical models, and a series of boundary conditions were assumed for the anchor penetration process. On this basis, based on the
energy method, we analyzed and deduced the mechanical model of the anchor movement process at each stage, and proposed a simplified
calculation method of the anchor penetration depth considering the shear damage of the seabed substrate. By conducting a comparative
analysis of the calculated values of the method and measured values under different situations, we explored the applicability and scope of
the calculation method. [Result] The comparison between the calculated value of this simplified method and the measured result shows
that this calculation method is suitable for calculating the depth of anchor penetration in the case of clay with shear strength greater than
20 kPa, and the calculation error of this method is within the acceptable range. [Conclusion] From the comparative analysis of the
calculation results in this paper, it can be seen that the simplified calculation method has guiding significance for the application in
engineering practice, but the method still needs to accumulate different measured data in practice for verification and fitting correction,
and combine the empirical method and probabilistic method for further analyses, to provide design basis for submarine cable laying
protection.
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Fig. 1 Movement diagram of falling anchor

TR, ERECE AR T T S ik
(OB ) BT 2K B Wi AR 5591 ), Z 0%
TR R B IE T Y e BE s (2) RO A
HI P& AR, S 7% BB AU 7 B i 45 6Tl T v
FERFZ
1.1 5 M WIER AL E BRI\ 7K Y B i8]

AR TE A LA RIS OL T, AR5 R RS PLA
ZAE 00T HEATH A . AR BB B 1E E B, R LAAS B
B MILAK B R e 30 (D) T3, SRR A LA 4,
Ty FR AR BT (10 TR 2%

v = 2gh, (1)

EAVE AP

hy—HAE 25 S R BB KTE 1 55 B (m)
1.2 SEMNKEEERIERRE

BEAEK T2 E S mg. 1% ST Fe SR T FYER S
BEKE N2 10T R R

d
mg—FB—fzmd—‘; (2)

AR i 170 T DAHE SR e i AR, R AR
I EINAOREA N
B TBERE S 14 6 3 ALl b v BR AR T 9 1 ok AR
DU AL A BRAR I S 842 R r, AEZK TR A BE T AT
FieX(3) AT
f=kv=6ngrv (3)
EAVE AP
n

MK BIKGE (Pas) ;


https: //creativecommons.org/licenses/by-nc/4.0/
https: //creativecommons.org/licenses/by-nc/4.0/

114 R RETR A I

10 4%

|3V

r= E—%B‘Jﬁ?ﬂﬁ%ﬁ%?ﬁﬂéﬁ(m);
v —— BRI K AR (m/s) o
PG ARX(2) F PR R ULk, 15
mg—Fy _,_mdv
L VT kdr (4)
4K = ’"g;”‘*, A LBV E 1
k,
w=K—(K-v)e m (5)
A Tdx = vds,
Eﬁ%':j:dx = fo [K — (K - v, )e i dr
A5 hy:
k
-—T k k
h=TK-|[(K-v)e m ]/(—%)H(K—vl)]/(—g)
(6)

QSRR A AILR 4, W, 3B A SRR TR pL
FE IR, WAL R R
1.3 #HNBEREIRAR

iR IR R T B e A A RIREE, 5 1B S5 3
22 VU THI (1) 5% 1) 4250 3 8 e 8 9 2 381 1) BHL D WA
T AN () P8 B8 7 A () %) Y 366 J5i 9 32 31 i BEL g AN [
BAE S UV N [ €13 8~ O i I oW N 7583
B T, X et e, R IR A 1
TR PR AR Y BT VIR IR, 38 A 4 R % B U] AR T WA
i BhReE, R ThRe B, »hh BE S T LA HEK T
BYSREEIRIKCRE S, M F = [[rAdhfR A RE R A AT 15K
(DA ETREE:
h= m—f (7)

2F
A
h—5 3 H AWK )2 A L (m) .
Forp X R+ 1 = e+ otangEl T = %o

2 &G

B0 20 m, BOF-HI/KE 20 C, JE RSN
570 kg A9 TCHFFAE (CBEJR A ), DU RS DK T 9% R 2
HE, IS P 8T 5 BRI 50 kPa. R T 4kt
SRR, M T AR R S TR, IS T K i [R]85 B K
RS, e B a6 O] &5 o AR il B=371 mm, L=
950 mm, H=862 mm,

LA K ARG B nbE R A Al AR 4k, FEr R KR

20 °C i}, 5=1.002x10" Pa‘s

50 60726m
p@g 7 850

Fp = py Visg=1 000x0.072 6x 10=726 N

e 3/3_V: 3/3XO.O726 —026m
4r 4n

k=6mnr=6x3.14x1.002x107°x0.25=4.91x107 Pa-s-m

K= mngB - 574(.);12)10126 = 1013x 10° m/s
k
vy=K—(K=v)e m =18.7m/s
A R R
m? 570% 18.7°

== = 087
2F  2%50000%(0.371+0.95)x 2 x 0.862 o

3 SKAIARSEN LIRE

31 EXLiiREERT LS

AR EEAE 570 kg~1.47 t BIY4EE, DL 20 m KR A
F V5 i, VTR AR K 1 E BT B 3 ol 20 kPa~100
kPa I YA R IRIE . [FIRPRAZITH R4 R S (i )
A 26 % T AR e ) (DL/T 5221 —2016) 25 3C 1
B e 5] H AR 32 A TS T R AF T T Y
NO.215HEAH 5 A 4 GBI )™ PR b 5 I 48 44518
P T X L. anpE 2, [ 3 R

HH Il 3 )& S I 25 R LA — SO A v, AE
T ARBTBY IR R O, B RPR N, A TR RE

o KA (S o HUBTEFE 20 kPa J1EAH
o PUIYIREE 30 kPa P H(H v BUBYSHRE 40 kPa 1A
o HUBYIRIE 50 kPa TFI(H < BUBYHRIE 80 kPa I HT(H
> PUHTHESE 100 kPa 157 (H
7
_#20kPa
©
. o
£ ’ 0 °
= 9 _A30Kk
M 4l ”y' - Pa o
_'H 3L ’v,,’ § ,8»“"'""40 kPa °
< los o T es0 kPag
218 2, 480 kPa
§§of 100 kPa
1 §£)®
0 5 10 15 20 25

HE e/t

2 HESALTREL)
Fig. 2 Anchor weight and depth of penetration in clay
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