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Abstract: With the development of offshore wind power and oil-gas operations, the evaluation of
the dynamic stability of marine foundation sites using the dynamic shear modulus and damping
ratio of saturated clay has become critical. Recent research has achieved substantial advances in
this domain. This study systematically reviews global research on the dynamic shear modulus and
damping ratio of saturated clay through consolidation and analysis of prior works. Laboratory tes-

ting methods, influencing factors and behavioral patterns, and prediction models are highlighted.
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Comparative analyses are performed to determine the effects of cyclic tensile stress states and dif-

ferent cyclic stress paths on the dynamic shear modulus and damping ratio of saturated clay. Neu-

ral networks are employed to consolidate existing findings. This review provides a strategic direc-

tion for future studies on the dynamic stability assessment of marine foundation sites.
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Table 1 Factors influencing dynamic modulus and damping

ratio of clay and their relative significance
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Fig.1 Normalized modulus degradation curve and damping ratio growth curve of clay with different plasticity indicest?

2.2 iE 20 FHARBR G /G oy T D -y FEUE M2 76 A 5 18 R 5]k X
W= 1 i3, Darendeli* 78 H A 438 S0 2 P 2% ik o H 2 2 DR A8 A Y I T o 4 ok B W AR
MW RE L ah R AL AT R R . JFEORFE B R T s sy e (GO M I (D),
5 Hardin #8849 A [F] Z 4k 76 T . Darendeli K PI - A4 50 S [ 45 i 7 %F BELJE H 9 5% e o8 81 &,
Bl A2 S Al A S W IR 3R IR BT A R R o Shankar Kumar %§“* | Dutta 7% | Likitlersuang
TARY) B S HORE S I kA T ST T SN Sy i B 45 R 1 B B A R T BELJE
L PI.OCR R ROV 45 D1 (0.0 S EA Fodih, T 0 By R L A K 4 G B
— A LR T LA LL K PTLOCR (o HRUCCOND oo e g 36 22 18 S 5 HE % 20 00 B 485 B 1 LU
FR SR () 9 S8R B L F A B, AR H 5 20 1o 7 2 5 W B 1 88 e T W/ )
SPPTRRA G 12 TR RN g bz e g e RUBLR B AT v
MOLAERE K. AL Zhang 8RR TSI gy g s L 2R, Aghaci Arac 5

S TR A E L) (6D PT A28 e \ i :
W B R B SR T b o O RN GGy LT
S50 J1 %5 B JE H i 52 Wi AT Z W& . Subramaniam

D WA KA, MAE T Darendeli #51,% )7 & A g R4 T S 0 K TR B 1 B
(e AR SR R TAE Ry i B e ¢ e PSR RKUR SR B R LG H A0S

> 0 = i 2 sz [58] 5
. BT B SNEREAT mA R gy LN LT GG R K Huang A
H BRI T A 2 W5T . s Bl A 25 R DT 3R B IR G R KB 8T )
2,21 [ZEEN o5 FN1 225 By U] 0 AR 5t AR 2 M 3 K, 1 dR K R iR/

Teachavorasinskun 250 Zhang 20 i 5% % FHE AR MW/ . Kumar 350008 18145 g %t
I, W M A A 25 I S % B o bk iy s gy FHUE FCRYSRE MR 3 (R U — AL SR i S e
Bk K LR b A K G B R, i 00 LUIET 2 DB 5 T 2 M SR v X T IR Y TR A
P TR XHE R E RS T ARl i kit W0 2(a) PR, Darendeli™™ | Zhang % Fil Kishi-
B, WERETERBEERE TWAAM " WTTESOR R YR B (P /N T 100



B A8 B 1 i

WA L2 R R B -t ) B U R BELJR LR 5T BR 3 W 5

I, Bl A7 28 4505 J1 N 30 kPa 38 i 8] 300 kPa,
0.1 % BI R AEXF W 1 G /G B8 KT 50% ~100%,
BRI, Vucetic Z21% 1 Vardanega™™ W 1A K 4 %% &
Gk N G/G o TTHI RS W0, Y 98 P 45 BK B

1.0

100 B}, % Darendeli™"*) By 25 5L 7, 38 fin A7 %5 & 245
JE 3 AT X BE B 0.1 %0 8T BEAR B G /G 2 3 3G K
(Z150%) . & 2 WSS XT bt 22 B, B 48 Bl 3 K
HIl 55 1A RE 25 e )60 UH — 16 3l 35 DA ik 152

1.0

oy IR Sk %

i oy KR E=msa
08T 5244 :0,/=30 kP2 ’ 08 %fi:ﬂoéo kPa
506 | 2% 2 6,/=300 kPa 0.6} HE#%:0,=300 kPa
<) — Vucetic!"! <) — Vucetic!'!
O 04t Darendelil"? G 04 — Darendelil?
ZhangZ503) ZhangZ503)
02 — Kishida™ 0.2 —Kishida™
0 — Vardanega™ - 0 — Vardanega™’ ~
0.0001  0.001 0.01 0.1 1 10 0.0001  0.001 0.01 0.1 1 10
P& BT ARy /% V&R BT ARy /%
(a) PI=5 (b) PI=100

B2 AELREHNT T 6T oari

Fig.2 Comparison of the effects of effective consolidation pressure on normalized dynamic modulus
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Table 2 Prediction models for dynamic shear modulus and damping ratio of saturated clay
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