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Degradation Characteristics of Saturated Marine
Silty Sand Under Long-term Cyclic Loading
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Abstract: In order to study the long term cyclic degradation
characteristics of saturated marine silty sand, a series of
monotonic and cyclic undrained triaxial tests were conducted
on isotropically and anisotropically consolidated natural
undisturbed saturated silty sand with the shear wave measured
by bender element system during cyclic loading. The
influences of consolidation mode, cyclic stress ratio and cyclic
number on the reduction of stiffness and strength of saturated
sand were mainly analyzed. The experimental results show
that under the same consolidated condition the undrained
strength and stiffness of saturated sand markedly reduce with
the increase of the cyclic stress ratio and the progressive
number of cycles. On the other hand, anisotropic consolidation

decelerates the degradation of stiffness under the same cyclic
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stress ratio. The dynamic deviatoric stress level is used to
describe the reduction of stiffness and strength of saturated

marine silty sand under cyclic loading.
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Fig.1 Particle size distribution curve of undisturbed
sand samples
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Tab.1 Major parameters of sand samples
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Fig.2 Normalized shear modulus degradation with N
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Fig.3 Normalized shear modulus degradation for

different consolidation conditions

2.2 BT HERBAHIKIBRERNRE
NI P SN S5 0 3+ 45 1] 235 R0 g L[] 245
F9A HE AT = A0 45 2 UL &L 4 18T v g O i L T

q/kPa

o—o pi=114 kPa ZJE[FE% o®
60—o pi=228 kPa [k [ 45 > 10 15 20
2000 , ga/ %
A—aA pi=457 kPa 5 [ 45 ,
Ppi=114 KPa fRJEE 4 b pi=114 kPa {44
1500 o—o pi=228 kPa [k [E 45 1000 -
A—a p(=457 kPa 1w E[E 45 900 |
p bt 800 |
5 : 700 -
Ay <
=1 a, 600+
S 000 % S0l
> 400 +
300 +
500 200 | E—8 74=0.40
100 o—0 LIEAFTHAEH
s U 5 10 15 20
0 K | 1 | €a /%
5 0 o 20 26 ¢ pi=228 kPa SBR[ L
4 1200
aq-éa 1100 |
9000 . @9 Pi=114kPa YN 1000 -
0—o pi=228 kPa LR[S 288: oAt
A—A p(=457 kPa %E@% ch 700
4
1500 | ¢ Pi=114 kPa fii/E[E 5 < 600 -
o—e p=228 kPa 1 [k [El %5 S 500
A—a pj=457 kPa fRIERE % 400 -
£ o 7 300 A—a 13=0.20
= 1000 ' 200 p B8 17.=0.40
> 1008 | o BRI
0 5 10 15 20
500 K2k ea/ %
,,,,,,,, - d pi=228 kPa 1 JE & 45
_ T - T | L L | L | ] 4 R = T 4t 0
0 100 200 300 400 500 600 700 800 900 1 000 5 R HAEARRHK =i i R b
p’'/ kPa Fig.5 Comparison of undrained monotonic triaxial tests
b HRR A after cyclic loading
4 AEBESEEGETAHKE=MILKEE R - . 2,
FEAAIRN B S5 250 T AT 2 RS iR Rk b

Fig.4 Comparison of undrained monotonic triaxial tests . B
PR UEE AL I T 2308 AN ) P B8 AR AR 3k — e 34t 8l it g

under different consolidation conditions



= 9 2% 2 HCE A T D

439 %

FU AR HG R SIS 3 5 50— T S ) B A3
B0 1 45 W 7 — 350, A (361 45 149 D8 7 g 982 7R BE 55
TEEE[ZE, il 5 .
2.3 EEMRESBLFENESERIR

Hyodo % qa/ po 2 SR 14 1 3h 77 45
PEAHSZZAE A 5 EF R N T g X K3 Rk
PR R . O T A AT R B A A E R
L RN 1 I B2 R B 55 AR o AR SR T 3l 1z )
IKV Do BIMEES . 255 78 1A R 45 0 7 3l Iz )
I N T B o LA

D, = Qd/qmt (D

A qu IR BE R 1A 518 25 107 7 0 T 45
R R T )

BARFE M SRR KAk 2 PR .

x2 EHR=ZHIXEREE N KTE

Tab.2 Dynamic deviatoric stress level of samples

p()/kPa qs /kPa qd/kPa qult/kPa M4 Dd
114 0 11.4 560. 68 0.1 0.020
114 0 22.8 560. 68 0.2 0.040
114 0 45.6 560. 68 0.4 0.080
114 42.86 11.4 800. 36 0.1 0.014
114 42.86 22.8 800. 36 0.2 0.028
114 42.86 45.6 800. 36 0.4 0.056
228 0 22.8 850. 64 0.1 0.027
228 0 45.6 850. 64 0.2 0.054
228 0 91.2 850. 64 0.4 0.108
228 85.72 22.8 1100.89 0.1 0.021
228 85.72 45.6 1 100.89 0.2 0.042
228 85.72 91.2 1 100. 89 0.4 0.084
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Fig.6 Relationship between degradation parameter

and dynamic deviatoric stress level
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