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Horizontal vibration of a deeply buried plate anchor in sandy seabed
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Abstract: Based on the dynamic impedance of a massless rigid disc buried in a coupled seawater-seabed half-space (He and
Wang, 2013), the horizontal vibration of a widely used deeply buried plate anchor is studied, which is subjected to a constant
vertical pull force and with self-weight, under harmonic horizontal wave loads. Simplified formulas to calculate the resonance
frequency and magnification factor are given. By using parameters of a real seabed and plate anchors, it is found that the
resonance of the deeply buried plate anchor can be avoided if the thickness to radius ratio of the anchor satisfies some requests.
For real plate anchors, it is very easy to satisfy the requests. Besides, the horizontal displacement of the deeply buried plate
anchor seems to be independent of the frequencies of the wave loads, and the largest horizontal displacement occurs when the
wave load frequency is 0. The results of this study will be helpful for understanding the horizontal vibration characters of the
widely used deep sea plate anchors.
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Fig. 1 Horizontal vibration of a deeply buried plate anchor

2 EARIEP
YRS 1 A Biot 2 fLA BT REE, F
SHATHIR LIS OB 1 IR LS o WK
T EIHEAERA L v USRS e -
b=n¢’/x . (N
[ b RS bl KA AR IS Bl AR R
J8: n W EHOKKEI IR (Pa-s), HAHATIHK

n=1.0x 10°Pa-ss ¢ HB+IFLEER, LI
HAE 02~0.5 20 x HEINFIEBE (m?,
k=kn/pg kA LEERIIEERE (), p N
WD LK, ¢ I TR, K 2
E1070 ~ 10 m? (UM S, 46 RIS AT, AR
ik, SRS a0 WEH L BB IR 0 b
SR LB p AR B K, B% iR
DL B, A RT TR,
PSS S BURTE R S8 Ll Rk e

S

a=wal |2,
Yo,
o (2
b:
pu’

AR, BRI E R W A5
R IR A IR B ) . AR — e A,
(53] B At P 42 1) R

Fe '™ —Kue™ =mod’ue’™ /ot ,  (3)
b, m HABIER TR, w SRR ACEAL RS IR A .
2% [EAEABOC RN I o 1T IRBNIN, itk
LR KNI BE AT LS 2y

K, =K. (k, —iwc,) 4)
Hrr,
K}?:&u_a , (5)
2—v

A THUEE A B AEUE 72 ) 2 10 179 50 38 Bt/ 7P Ay
AR R Rt
Bera (3). (4)
F, 1

K& -me O
ﬁ¢,m:@;2mw%mmﬁ§wm,aw%§%

IR, ARk, Ale, MRA .
B2 (6) TR I BE Ak (K 7K P RS M L e, TIT
Lhidh
u, =EM/K (7)
o,
M=—— ! : (8)
V&, ~m5") + (G,@)
M A IR SRS P (8) K He %15
B e, e, T LA BUOCTAT RS im (RHER 1 M
- o M.
MR ) Hl M, AdM/do=0, 155
[ 27i(k, — ") - |@+ (ma>” ~ k,)-dk, / do -
@’ -de, /d@=0 9)




55 11 3] T R e 7 R S T = Y N o el A i 2109

WBAE BT, ke, Fle, #RT LR B2 TR,
Pk, w2

2in
M = (10)
¢, 4k, —c;
TEANH
_ |k T
YN 2w (n
R A g .
R @, > 0 {4, T LAf 5
< (12)

2k,
IR IR R A, KA R AL e A
M C10). (1) w4, —HES )RR m, 5
ATLLR A He NS 8010 &, fe, it M, Al @, «
012D AF Ay w3t DAL E R = A R e . ax st
X vE Bl S a1

3 fAMREA

XA TR EAE ) V2 N IR R AR A, A
FAEK V-3 A A F R (K030 1 i 7 B o] i 4 L 7
A SRR TR v R A L ). PG, AR
HRTHmgs e, fMZETIe R PR .

ER B, RHXFEREEIR S (p=1800
kg/m*, b =0.1~1005v=03), M He 2&MaTLL%0
T, 0T DR P R A AR SE R ke, A e, , MR
KNG LARZ AN ER . SLRARTEIN A LLEE 2
IR TRM, Mk, =2.0 Flg, =1.2 fEAT R
JRAT o IS TRV, PTLMS R, ) TR A R
fifh, fEILARAT

_ 20 0.72
, (c=5)= ﬁ;;— = (13)

INEE]
0.59im
M__(T=5)= , 14
max (C ) \/m ( )
HY
m<036 (15)

I, HRRE (MR e=5) RS kAR,
X T AR R W OACE,  BRER DA
J7 sy EEE N F o, WIAVE AR BB B )
H
F,=K-mg , (16)
LA, my =na’hp, WHHUTR,  p, WA R %
JE, AR S AR, PTEA p, = 7900 kg/m’ .
AP VBB T L PR AR AR A o WO LG 2 A
FAAE R BRI 1) 7K 3 DI MR AE F /IS TS AR 11 i 12 4

71, HI

By <2pF, s (17
YU RT LR R AR 2 TR K 4 TR B A A
M, UIa] P T I T 5 2l ) S B A H Y 25X
(13) ~ (15) THEAEI BN T WA, SRR I i bl
A

2-v my

== o (18)
KR SHARNA (18)
m=293 (19)

K, h=h/a. B A9 AR (13) ~ (15),
53

M, (@=5)=——" (20)
h —0.06
FESR
&/(©25)= |72~ 1)
I AR AR
I e, > 0 FI A, 7T LAFS 3
<012 (22)

I, SRR R AN S R AR LR . i ud, X T
DRI E AR A, 0 2 b 108 PR I TG s A R
By AT LR IL P A SRR . PR a=2m
MR, W E/NT 24 cm, RS KAILE,
A — SRR T2 1) IR, SRR KK
B R AEALE a8 E R I

ohy B B O] B AR A 52 7K B ) Ap g AL RS
THOLHEAT TR, NRAECE S5, RIS
RGN BT A SO IR L B DR A
@' =65MPa, HitCAEAN2m, BN 4 cm, fEK
P A 100sin 2ot KN AR T, Hodg KK #2 R AR
e =00, KK 0.8 mm, HiMIERIAEAFISIR £
NI A 2 P

0.80

AKERLEE/mm
=)
3

0.78 . . . '
0.0 0.5 1.0 1.5 2.0

fHz

2 far B ER X AR K AL RS TR E R R0

Fig. 2 Influence of frequency on horizontal displacement of plate

anchor
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