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Abstract: Coastal beach zone in eastern China is rich in wind energy reserves with great development
capabilities. However, the geographical conditions in the coastal area are complex and changeable,
and the foundation soil of offshore wind power platform is weak and complex, which is quite different
from land soil. In order to systematically study the mechanical properties of marine foundation soils
along the coast of Jiangsu, basic laboratory geotechnical tests, bender element tests and undrained tri-
axial shear tests were carried out on representative disturbed marine soils. The physical and mechani-
cal properties of marine silt and silty clay were measured, and the correlation between basic physical
indexes and undrained shear strength S; and shear wave velocity V, of disturbed marine soil was sys-
tematically analyzed. The test results show that V of marine silt and silty clay increases linearly with

the increase of depth H, however, the growth rate of V. in silty clay with H is significantly higher than
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that in silty clay; the stress-strain relationship curves of silty clay and silt present two different develop-

ment modes: strain hardening and strain softening. The S, of silty clay and silty soil shows an increas-

ing trend with the increase of H, but does not illustrate an obvious single correlation. The S, of the

two types of marine soils decreases with the increase of the void ratio ¢, and both show a good single

correlation. Based on the relationship between S, and V| established by laboratory test of disturbed ma-

rine soils, an undrained strength evaluation method of undisturbed marine soils under the current stra-

tum conditions incorporating in-situ shear wave velocity was established, it should be noted that for

silty clay with low moisture content, this method is slightly conservative.

Keywords: offshore wind power platforms; deposition conditions; shear wave volecity; undrained

shear strength; evaluation method
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TJZHE H/m 42 TAKEw/ N W G, W o/ (geem ) fLEBR L e IBVERR LT,
2.1~2.3 iRk 33.7 2.69 1.89 0.90 15.16
3.6~3.8 gk 38.9 2.70 1.78 0.87 14.55

10.4~10.6 ¥R+ 36.2 2.69 1.84 0.99 12.54
11.9~12.1 g 49.7 2.67 1.61 1.48 9.25
13.4~13.6 W E 34.1 2.69 1.90 0.90 15.13
13.8~14.0 L 41.5 2.68 1.73 1.19 9.56
17.2~17.4 R 28.6 2.70 1.87 0.82 15.21
20.6~20.8 g 30.5 2.66 1.82 0.98 9.74
25.7~25.9 g 30.0 2.66 1.78 0.94 7.68
30.8~31.0 At 34.2 2.66 1.88 0.90 8.69
34.3~34.5 gk 29.6 2.70 1.90 0.78 15.81
35.7~35.9 ¥R+ 32.2 2.68 1.92 0.76 17.39
37.7~37.9 At 28.6 2.69 1.89 0.83 8.82
39.1~39.3 Mt 28.6 2.67 1.91 0.80 9.15
39.5~39.7 - 28.8 2.68 1.88 0.93 9.15
42.7~42.9 4t 28.2 2.68 1.84 0.87 8.70
43.1~43.3 g 27.2 2.66 1.90 0.78 7.44
44.1~44.3 it 28.6 2.67 2.04 0.68 8.25
45.5~45.7 g 30.4 2.68 1.88 0.86 9.83
48.5~48.7 ¥R+ 30.2 2.69 1.91 0.83 11.59
54.9~55.1 2R o 31.8 2.68 1.93 0.83 11.10
59.8~60.0 R+ 29.9 2.68 2.01 0.81 12.14
69.6~69.8 g 27.5 2.68 1.90 0.80 14.26

668



1.2 LWi%H

F B 5 Tl K2 GCTS HCA-300 ## 5 = il
AL K 25 il 7T R G i AT AS HE K 35 U138 56 K 55 9 ik
A B . HCA-300 19 BBl i R B2 i b A o 18 1R g /44
FRUPE o 25 2 1) 8 R i, B KAT 36 1 MPa, Al
ST Al Sy, R AT 8/ sh A A, B N B K 10
KN A% K 5 Hz B #/ sh A 2k o Al g /060 78 A% J
g 2L T R TOURE , 7 3 0080 it o sz s B e L
BRK R 1 Auo A& B DR ¥+ 0.1% FS
(FS A ). M43 T HCA-300 /) % T
RS 4 25 iy o 0 3 - A BT 1) 9 3

1.3 R H*

T GCTS HCA-300 #t 8l — %l {3 4 45 o 3 A
RSF R 50100 mm, i B 3 46 38 BURE R <F 29 4
100X 200 mm , Pt , A 45 € T35 05 vk A o ) il
2 JEREE B 5 AR b B2 MR CO, A7 IR
LT, Ay ki G R A 25 S 0 I G 4 S T R 52
), 2R E 0 AT AR RN S (R G5 — Oy 24 ho Bifi
Je MR 2 R B R it 5 22 % R T 4 A R
Pl a0 A7 55 1) B S 1 4% o O [ 485 52 1 3 R A
A7 T 48 9 25 il T B U0 ik K B S AT R HEK =
Bl By Y5, 1 B9 V) s F 0k 0.1 %6 /min.

2 RRERSHH

125 it Tl b Vi i R SR E
d

V=~ (1)
t

o, d Ry il e R R G B B B Az B A FE S

e T B S A I T W B ) 30k A% B R TR Y
] P R A RMES T PR I BB T 5 bk o I A N B
BAFT R B A 35 Pk U o L R
A )il ST IS S B R Py PR P S 4y 5
FoR A M IC W 5 BB — I s R — W R

]
0.04F
> 0020

H—i 'i:
=-0,02F ||

Hi
-
J L A '} ' '

0 0.006 0.012 0018 0024 0030 0.036
(A / s
K1 Ay 25 il oo iR e e /w5

Fig.1 Typical bending element test received signal diagram

P'\P’]i/\
P:/ o~

S — B IR AR P, T AR S 55U A0 U B 3K 9 I ] 2L
i 5 B U 4 1 1 I 1) 2

Pl 2 D R IR £ B DI I VA5 FLBTEL e i 5%
Fo He MRk /g VO OR TR R LAY
Vo B 09 VBE e B9 37 R LAk /D iy o 2+
(4 VIl e 3R BAT AR A A 3 (H A R — A
V.5 e IR SRR, X T AR S 00y SR P A 1
e AT AL L AR BURL 1AL, [ It S AE T 15 45 137 1 %)
RN Ry i i A IR I K (B b s i e o L R T )
M)A B bR o S R TR AR R B Y
e N AT SR PP B U0 A B — FR AR, R O B
Jot 8t FA B BB (R AR UKL 4 4 B FL B LA
fiE 75 JE UKL 55 UKL 22 18R 2R g X 44 g =2 5 4 Y
SR 3 i UIR R IR V.S R RRE H
MOCFR o B T ROR A B VO BE R R R
FLAR S B B 0 i 2V 5 & HO PR Y + VY
ERMBEENSR TR L. & Tl ET+
JEDRHE B ARG 2 VR 7 3k

3000

250 g

BI)EE S (m - 57
z2 8
<]

2

50 L L L L ,
0.75 0.80 0.85 0.90 0.95 1.00

fLbitkke
B2 miEERE V.S e MR

Fig.2 The relationship between V, and e of marine undis-

turbed soil
300 LBt
v AL
250 4
2 Iy 7
: %
£ 200 i 57
é J
1 i
# 150 g
E G'V
= B
100+
50 1 s 1 1 1 1 1 '}
0 10 20 30 40 50 60 70 8O

+ERE Him
K3 mEERE V.S HI LR
Fig.3 The relationship between the shear wave velocity V,
of the undisturbed marine soil and the depth H of the

soil layer

669



Vi=a-H+b (2)
K, afl o B RUESE, Hd o e 7 H X
JEAR A VOS2 R BE L b Sk JC ) IR 45 N IR S X
N REFR £ Ve M FRBR L, a=4.3, 0=
69.4, AT P RZEL R=0.99, 8 £ 1 a=1.9,6=112.8,
R*=0.98,
P4 25 1 D R0 oy B 286 A By A %) i 1
o, I AR e 1Y G R A . B BN - Bk
I — AR 5 F i e $4y 5 Ny AR A Ak Y R N AR Rk
RUPH FPAS [6] 09 A R o Y e BRI, I 7 — i A8
5% ZR o IO AR Bl Ak R - L R K 7 B e 386 KBGOk, HL
0, 32 W 1S O AH L3 R S 8 38 W ek /N O 34 it 1) T
05 i, AR I8 B SRS o 0> e /NI, H
T3 — IR O R R N AR AR Y < B e (3 K, 0, ST VR
B, A TR B WA DR I ) I T R T R (EHE [
VK 382 A i Bt ) 7 A R TR 98 /N T 1) T 05 UK
B, 3R A ) I IR A i AR rp R R R
R R e FLBRK R 1N . RERE AR, Y
Wy gl £ e /N T 0.84 1, B F7 — N A8 & Z BRI S AR
Bl A A [ 17 AR R RL B AL T X TR £, 2 e ST
0.8, XA RN R AL LR . X R, 35k
Bk A 251k AR R ) — RN AE R R R

800 g o 2.2 m (e=0.90)
b A4 5 3.7 m(e=0.88)
B 213.5 m (e=0.90)
ail ry G * 17.3 m (e=0.82)
& T s L a2 °358m(e=0.84)
& I * 0 48.6m (e=0.83)
= __.ﬂ * * % 4 . *55.0m(e=0.83)
gor « 4 of 4 69.7 m (e=0.80)
E Fs *
= g
200 )% )
A
J s @ &.Fiso””b“b’bo
'e_sagoooo-:;oooo
0 ' 1 ' ]
0 5 10 15 20 25 30
HiRiAEe /%
() Fe L
800 ©12.0 m (e=1.48)
= 13.9m (e=1.19)

2 20.7 m (e=0.98)
258 m (e=0.94)
» 30.9 m (e=0.90)
0392 m (e=0.80)
#39.6 m (e=0.83)
©45.6 m (e=0.86)

{R % .0, / kPa

37 A% 5K 4 Hh £k

K4 g R R —

Fig.4 Stress-strain relationship curve of marine undisturbed

soil

670

AR, OB S TR HEAK S0, LA B 4
W1 o S0k AR LG, BORL AN A 75 6 5 6 - A4
R 2R 5 B By b A BRI 2 T EUR R
bt DA TBCIR 25 O A2 A Al 80 ) 1] 8 SIIR 285 (0 22 4K
P TRY ) Bl 72 iy 6F 7 ) e A R 1R I R T o

AN HEZK 5T U) 38 S, — A~ SR AL A AR5 B R
MR RS, S,=0,/2, W T I A BEAL AL, S, U (R,
XF T AR AL, S, 15 D0 Bk 1) R A B i 7 3
PEAE o TRJE AT LLRAE KA A RIR ST Bk sz i1
A RN T, I RE TR — E B AL b R e R ARy ) A
Yo P05 ks b Aok 1Y S, BETR E H #YZ2 AL
o AT Ry S Rk £ R SRR E H 2 8
T e (E R B A R I B AR B — AR
P, X S W], R 2 5 22 X I Y [ 25 B 7 5 52 0 S,
M EE N, EAR— R

5001
kg 1% R
4 e fit
400
E v
“
#{ 300 . 7
g .
2= 200 4 . .
p=a .
ﬁ [ ] T
K 100F
0 vv I., 1 1 1 1 1 L '}
0 10 20 30 40 50 60 70 80
LEERE Hm

K5 MR £ S, 5 HINEHR
Fig.5 Relationship between S; of undisturbed marine soil

and soil depth H

6 25 th 1k o & b AR £ AN HEAK BT V)58 % S,
B AL B EC e B A8 PR o f [l 80 ) o 24 A
B S, B e B 5 ORI AR, EL A 2 5 B A Y
Al . T EAR R R R Y S, B e 1Y

500
g 00:E ot
iy
5400 -
= x
>
i 300 %
el
= 200+ why
A Fy
K 100+
#p ‘ .
0 . . . i ,
0.6 0.8 1.0 122 1.4 1.6
fLI ke

6 \BFEER LS, S e MK R
Fig.6  The relationship between S, and e of marine undis-

turbed soil



HMRMPBERERDEZER TR, XERW B EE+
HIARHEK BT D) R M R SRS UK, 5 H
A EE e T LA B R AE AR S, X & R A, e 1l LA
fE— B b RAE LR AR O 14T £
IREERARAS , B AR T e w] LA S i J0R 4 i 7
Fi— AR R R . ZE b T e MR N A BT M
JEOTR 1 A HE K B D 3 B 19 45 2048

S;=A-e" (3)
K, A, BRELESH. HFE+ 1M A=9.458B
=—8.3, R"=0.89., ¥ *+ ) A=135.9, B=—3.2,
R*=0.80.

7 AU R AN HE K BY D) S, 5 8 D) ik
VIR A, IEE S Vg Rk, 5
B A 0k 5 2 R A R R B AR R S, 5V
SEEL L — A eE  ak T, AT Sh FOR £ N
TR I T 19 S, 5 VI E R A A Mk sh Ik
P h 12 S H0E 1 Dy vk ST 3 T B3 55 Ik
S5 500 Y i b 2 SR R B JEAR A A HE K R
FEVETEA J7 75, 308 A R T 4 3l v XU T 5 AR
58 B ) AL WO vk T A K R RE 2
T TR R 2, T 85 0 A S HE K BY U A T
M 05 3 % T AR SRR By A B 5 K SR v (4 R I B A
S R T O6E A K R o S R B T T
FREAIRAN T AR BY DI B, 302 o S, Sk AR K
=R T TR A D= 1 e o . A NV A N 5
B0, AR K S8 5 B | 7E I AR % R R i
v, L) 3 O R B N AR R - R
K AR B+, 3T BT FAF N R AR NI EE ) VAR
i T AR KRR T %h - 00 S,c 75 T K5 1 R Ty 98
PE R HEK 35 V15 B iR T 45 & H IR IR Y 3 s
P BEAT S AR B A R HE K BT U1

300wy tampr -
7o /
[
= 400 F /
& ro
;, o
1l 3001 O 5 i
= 2
= I
= 2001 ° w?
Jr{‘ I_/“’
% [ ] '/" @
K o0k I’_,-’
.0"9 ’-I.Tj
0 = ' ' L J
100 140 180 220 260

BY)EEY,/ (m-s")
B 7 WEERLESS V. XER
Fig.7 The relationship between S, and V, of marine undis-

turbed soil

3 & it

R W5 2R T i S b XU A 65 B0 T
TR S e 0 A MR 2 IR e A 3 JEOIR T
TFRE T AR5 FAY) PR AR ISR | 57 I 3 3 1 56 A A
HEAR =5l 8 Y156, 73 A 56 A ) B4 A5 5 0 3l it 1
JEOPR B A HE K 5 U150 B K 0 D7) 3 1 B4R O &R ST
ANHEZK B U5 B2 A O s, A5 DAR S5 8 5

(1) A ¥ PR 2 T 35 28 A6 25 TR B2 3 Bl A by o 26
FEHSHEREBES S —FEN, B A ES
EIESKRER, TR KRIEARLE R 307 /2
fio WHERFETE 2.66~2.70 Z 0], 22 R8N 83 L 6
A EBVE SR BOR T 10, 8 LAY B RE BN T 10,

(2) 3 = A0k 50 2 19 VI BE H i 3 K 4
o, ARSI T A AL R H X R
V52 0 A B WA e KT R o A B R AR
B S, B e B 18 ORI AR L 2 R B A Y
B — A PR, B BT 0 S, B e 3 ORI R A R
FRT W Lo B BUAE 59 HE oK 3T DD AR M A

(3) M3 o i = Kok = B 7 g — R AR 5% &R i 2e
22 BN A A A TR R A A Al TR P R AN [ Y TR A
3, Bl FLBRLE e Byl | R g — AR 5 28 DA 722 B A
A [e] 0 AR AR B B A H 5 8 BT RE R AR LG
07 72 S A TR 5 A DAy 7 A8 A A TR G T A S RS

(4) 7] HE T4 3 UK 4 % A el 9 57 A S,
5 VIR ER, S5 WA NI sh LR s+ 125
EIE Ty vk, Hl S AR T B9 0 U1l R 45 R B 2 )2
ZAE R RS IR 68 A HE AR 5 BE R R PR Ok o
(EOT AR 5 7K SR A Ry B 2k L, 3% 7 1k AT RE S AT IR ST o

SR

(1] FLAAh, B, R, & . LIS BRSSP

TR B HORALE [T]. KR 2241, 2002, 33(9)
82-88.
Kong L W, LyuH B, Wang R, et al. Engineering char-
acteristics and micro-mechanism of structural marine
soil in Zhangjiang waters[J]. Joural of Hydraulic Engi-
neering, 2002, 33(9): 82-88. (in Chinese)

(2] skaER, fanfl, SRR, 45 TR AT e £ T
Hp s IO R £ AR B S W a5l e LI ], &
2%, 2007, 28(7): 1369-1375,1380.

671



[3]

[4]

[6]

[8]

672

Zhang J M, Shan H X, Jia Y G, et al. Experimental
study on the heterogeneous consolidation of seabed soil
in the Yellow River Estuary under the action of waves
and tidal waves|J]. Rock and Soil Mechanics, 2007, 28
(7): 1369-1375,1380. (in Chinese)

ThoK B, ZEATHE, SRoREE, 55 VTR R IORE BT ) BRI =
b A5 400 56 F 5 (7). K SC M TR M T, 2017, 44
(1):97-103.

MaY Z, Cat KJ, Zhang R T, et al. Study on triaxial
simulation test of stress release of marine soil sampling
[J]. Hydrogeology and Engineering Geology, 2017, 44
(1): 97-103. (in Chinese)

e, R, R ALFE . U VAR 4 8 1 S A A A
S TR R[], ks T A%, 2018, (11): 33-37.
Zhang H, Chen D W, Ouyang L J. The application of
the modified Cambridge model of marine soft soil in sea-
wall engineering [J].
ing, 2018,(11): 33-37. (in Chinese)

WA, BRACOHE, BRBE, 55 . 1A 45 R P R A S kK
B Hr ] RS TR, 2019, 19(7): 189-194.
Chang J, Chen Y H, Chen G, et al. Experimental anal-

Water Transportation Engineer-

ysis of disturbance drainage of marine structured soft soil
[J]. Science Technology and Engineering, 2019, 19
(7): 189-194. (in Chinese)

RAY, RZE, AR, AF LR T AEHORE I I T K,
[ 45+ 48— 18 1E S B AL[T]. KV Rk 2 B B it
2021, 38(1): 129-136.

WuY P, FuL M, Zhou X Y, et al. Unified modified
Cambridge model of ocean K|, consolidated soil based on
dissipated energy[J]. Journal of Yangtze River Scientific
Research Institute, 2021, 38(1): 129-136. (in Chinese)
EBLA, R Ay, VRIS IS R 28 A 5 D) AR
LB JE He BB B 5 (T ], B 908 9k T2 2 4, 2003,
23(2): 35-42.

LyuY J, Tang R'Y, Sha H J. Experimental study on
dynamic shear modulus ratio and damping ratio of sub-
marine soils in the Bohai Sea[J]. Journal of Disaster
Prevention and Mitigation Engineering, 2003, 23(2) :
35-42. (in Chinese)

B, A, WAL, A IR B o Ry
TIE Ko FCXT b 72 Bl 64 52w [T]. By 8 K TR 2
2008, 28(3): 368-374.

Lyu Y J, Peng Y J, Shi C H, et al. Characteristics of
the soft surface of the Bohai Seabed and its influence on
ground motion [J]. Journal of Disaster Prevention and
Mitigation Engineering, 2008, 28 (3) : 368-374. (in
Chinese)

A, XML, BB, G5 BB RO A T

[10]

[11]

[12]

[13]

[14]

Bl 85 )R L A BE JE L Y ge i B [T ). R BE Y,
2012, 35(2): 260-267,296.

LanJ Y, Liu HD, Lyu Y J, et al. Statistical values of
dynamic shear modulus ratio and damping ratio of typi-
cal soils in the Bohai Sea[J]. Earthquake Research,
2012, 35(2): 260-267,296. (in Chinese)

EAE, XL, BZE i 2R ARt S RO
FEELT]. MR TR R4l 2012, 33(9): 1079
1085.

LanJY, LiuHS, LyuY J. Dynamic nonlinear parame-
ters and rationality of soil in Bohai Sea[J]. Journal of
Harbin Engineering University, 2012, 33(9) : 1079-
1085. (in Chinese)

TrRA, SRS, LR, 55 I VE DT L B B DA
FLJE il ge B 5e (1], & £ J12%, 2015, 36 (3§ 1) .
459-464.

Yin S, Zhang X W, Kong L. W, et al. Experimental
study on dynamic shear modulus and damping ratio of
marine sediment[J]. Rock and Soil Mechanics, 2015,
36(Supl): 459-464. (in Chinese)

VA, BRE S, JEE A, S BUNNE B 100m DL e
T B oy AT LB e i B F e [T]. A R TR
R, 2013, 35(H#42). 375-382.

Sun T, Chen G X, Zhou E Q, et al. Experimental
study on dynamic shear modulus ratio and damping ratio
of shallow ocean soils 100m above Qiongzhou Strait[J].
Chinese Journal of Geotechnical Engineering, 2013, 35
(Sup2): 375-382. (in Chinese)

AET, B5t, X0 . J5UR T 3 R ) )
PEXT HE LR BF 7 [J]. MR TR 24, 2014, 36(4)
952-957.

Tong Y D, Yang G, Liu H L. Comparative experimen-
tal study on dynamic characteristics of undisturbed and
remolded marine silt[J]. Chinese Journal of Earthquake
Engineering, 2014, 36(4): 952-957. (in Chinese)
TS, FEE, XRE, & EFCPTUM = HILE
MR TR EIEOT [T]. A B TR 4, 2017, 39
(34 2): 140-144.

Peng P, CaiGJ, LiuS'Y, etal. Engineering characteris-
tics evaluation of marine soft soil in Sanya New Airport
based on CPTU[J]. Chinese Journal of Geotechnical En-
gineering, 2017, 39(Sup2): 140-144. (in Chinese)
e, FIRES, XILL . v 3R 2 B i S R
(] g SCHE [ T]. i AU AZ TR, 2013, 29(2): 46-51.
Pei Q, Lei HZ, Liu H S. The correlation between the
shear wave velocity and burial depth of the shallow sur-
face soil in the Bohai Sea[J]. World Earthquake Engi-
neering, 2013, 29(2): 46-51. (in Chinese)



[16]

[17]

[18]

FEL, EUW], R, SRR LR U S
BREERYSCR ML WEiAR, 2012, 31(1): 63-66,87.
Zhou Y R, Dong M M, Wu H J, et al. Analysis of the
relationship between shear wave velocity and depth in
shallow ocean soil[ J]. Journal of Oceanography, 2012,
31(1): 63-66,87. (in Chinese)

+ T8 5 kbR GB/T 50123—2019[S]. bt HH
PR R, 2019.

FASE A, WA, Stavros SAVIDIS A, 45 . T/ K35
PR i iy SR AE S 2 Mt on i g [T]. A - TR,

2012, 34(1): 184-188.
Bai L. D, Xiang W, Stavros SAVIDIS A, et al. Reso-
nance column and bending element test for the maxi-
mum shear modulus of dry sand [J]. Chinese Journal of
Geotechnical Engineering, 2012, 34(1): 184-188. (in
Chinese)
Yang J, Liu X. Shear wave velocity and stiffness of
sand: the role of non-plastic fines [J]. Géotechnique,
2016, 66(6): 500-514.

(ALt B FF)

IR SIS S1IE J1IR JIIE SR JUIE JTIE S1IE S1IE SHIE 1R VIS 2TIE 1R SR SHIR SHIR 211 SR JUIE JHIE JHIE JTIE VIR SNIE SHIE SHIE SNIE SVIE 21 2SI SUIR SHIR SUIR J1IE JTIE JUIE SR JTIE STIE S1IE SUIE SHIE 2S1IE VIS 21IE 21IR SR SHIE SUIE J1IE JTIE J1IE J

(E#$E657m)

[15]

[16]

Wang P G, Zhao M, Du X L, et al. Simplified evalua-
tion of earthquake-induced hydrodynamic pressure on
circular tapered cylinders surrounded by water [J].
Ocean Engineering,2018,164: 105-113.

TG . b R AR AR T IR OK B 5 A 3h g e R F 5
[D]. Ly . [d]H K2, 2004.

Lai W. Study on dynamic response of deep-water bridg-
es under earthquake and waves [D]. Shanghai: Tongji
University, 2004. (in Chinese)

Yang W L, Li A, Feng X Y, et al. Calculation method
of hydrodynamic force on one column of the twin col-

umns under earthquake [J]. Ocean Engineering, 2020,

197.

Yang W L,Li A,Deng L. W, et al. Study on characteris-
tics and calculation method of hydrodynamic force on
pile group under earthquake [J]. Ocean Engineering,
2020, 207.

R TR PR WA : GB 50111—2006[ S 1. db 5T
A 3 A 2006.

BB HOK A R S R IRRNL AT IR R T RS
AL E[ ] B R 8, 2019,49(5) : 45-50.

LiJ,Qian Y J, Yang H P, et al. Study of parametric op-
timization of vibration mitigation and isolation scheme
for railway cable-stayed bridge[ J]. Bridge Construction,
2019,49(5) : 45-50. (in Chinese)

IR 2R 21IR SR JUIR IR JUIE JTIE S1IE SNIE SHIE S1IE VIS VIS 2HIS IR SHIR SHIR S1IR IR JUIE SR SR JTIE VIR SNIE SHIE SHIE SNIE VIR 2118 21IR SHIR SHIR 21IR J1IE J1IR SR SR JTIE S1IE ANIE SUIE SHIE S1IE VIS 2118 21IR SR SHIR SUIE SR JTIE J1IE d

(E#%E 665T)

[13]

[14]

[16]

Kim Y H, Hossain M S, Lee J K. Dynamic installation
of a torpedo anchor in two-layered clays [J]. Canadian
Geotechnical Journal, 2018, 55(3): 446-454.

Feng T, Xu H, Song J, et al. Finite-element analysis
of keying process of plate anchors in three-layer soft-
stiff-soft clay deposits [J]. Advances in Civil Engineer-
ing, 2019, 2019(2): 1-11.

Feng T, Zong J, Jiang W, et al. Ultimate pullout ca-
pacity of a square plate anchor in clay with an interbed-
ded stiff layer [J]. Advances in Civil Engineering,
2020, 2020: 1-10.

Benson D J. Computational methods in Lagrangian and

Eulerian hydrocodes[J]. Computer Methods in Applied
Mechanics and Engineering, 1992, 99(2/3): 235-394.
Wang D, Han C, Gaudin C. Effect of roughness on
keying of plate anchors[J]. Installation Effects in Geo-
technical Engineering, 2013, 533: 60.

Wang D, Hu Y, Randolph M F. Keying of rectangular
plate anchors in normally consolidated clays[J]. Journal
of Geotechnical and Geoenvironmental Engineering,
2011, 137(12): 1244-1253.

Chen Z, Tho KK, Leung C F, et al. Influence of over-
burden pressure and soil rigidity on uplift behavior of
square plate anchor in uniform clay[J]. Computers and

Geotechnics, 2013, 52: 71-81.

673



