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Abstract: The safety and stability of submarine anchoring system of marine platforms are dependent on the engineering
properties of marine sediment. The consolidation tests and triaxial drainage shear tests are carried out on undisturbed and
remolded deep-sea sediment in the western basin of South China Sea obtained by the Jiageng shared voyage in 2020. The
effects of structure on the mechanical and deformation characteristics of undisturbed deep-sea sediment are discussed. By
analyzing the sedimentary environment of marine sediment and the formation process of inter-particle cementation, the
effective stress is modified, and the degree of structure is newly defined. The normal compression index is assumed to be a
function of the degree of structure. By introducing an evolution law for the degree of structure, an elastoplastic constitutive
model considering the inter-particle cementation of undisturbed marine sediment is established based on the modified Cam-clay
model. The effectiveness of the constitutive model is verified by comparing the predicted results with the experimental ones.
The results show that the compression curve of undisturbed deep-sea sediment is highly nonlinear, and its compressibility
increases rapidly with the increase of loads, and the compression curve of undisturbed deep-sea sediment gradually approaches
that of the remolded sediment. Under the same confining pressure, the shear strength of the undisturbed sediment is lower than
that of the remolded sediment, while the volume change of the undisturbed sediment is greater than that of the remolded
sediment. By comparing the consolidation and triaxial shear test results with the predicted results, it is found that the proposed

model can describe the stress-strain characteristics of undisturbed marine sediment well under different stress states. The
EEWME: ERARBFEELSTSTHE (51639002); [ERHMREIFE
SHFETH (52009049; 51709129)

Uk EEA: 2021 -10-08

research results will provide a theoretical basis for the stability

analysis of submarine anchorage system and the prevention and
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control of submarine engineering disasters.
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Table 1 Physical properties of marine sediment in western basin of South China Sea
RIREE BRE FIXHRR FLBREE WRER AR PSR BIEFRK AR E &
pl(grem?) W% L Gs e wL Wp I kl(m-s") 1%
1.39 110.21 2.65 3.01 67.29 46.16 21.13 5.36x10° 8.21

it Rz (R TRlIR T %brdE) U, DIl & &
el SR N Y WA R v £

—

=

(@) EESR B
B 1 EETREREISE . S EREREER A

Fig. 1 Photos of sampling equipment, sampling process and

undisturbed samples of marine sediment
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Fig. 2 Grain-size distribution curve of marine sediment in western
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Fig. 3 XRD patterns of marine sediment in western basin of South

China Sea
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Fig. 4 Triaxial sample of undisturbed marine sediment
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Fig. 5 Preparation process of remolded samples
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Fig. 6 Compression curves of undisturbed and remolded marine

sediments
1.3 FREFRRYIN =5 1414

B 7 Fir s 9 JECIRAN S S e O M ) [ S5 K =
MBI R . B 7 (@) FTRUEH, 1EIREHE &
TR PN, JEOURAN BRI UAR ) (A 1l 2 3 50 B il ) 2
AR I BTG R, ZRILH E A NARRE AR .
bE JEUIRAN 3 38 A ORI AR B 45 2R TT LUA L, A T
FL e 2% A N SRR IR R DU BT s AR T 2t
7 (o) P N JERAN B3 eSO A = Sl HE K BT
DI RE b (AR AR - Bl AR 2k, FTUAE Y, EE
e PR AR i 1) AR (G N S B TS K, 2 T
g s T JEOPRHEAE TTOR ) ) A A it il 1) 82 A% 748
BHTHR, Hh RARTA R 20% I iR AR E, R BER
HEPETTRIAE =R HE K BT DD R P R Bt i . W ELIE]
7 (b) HJFURANE AR DUAR I A A LA - il 1) 82 A
2k, KBTI FORHEE A O M) AN B 28 4 A B
R —B, BEEBUINRE— P REAT, JFUREERAEDTR
VIR AR IZ B R TEE L. IR R S Hong
£, Chen S5 50 45 R — 3.

R R IR AT RE A e IR EE B DA
IR AR FLRR b 72 57 DA K B I3 A v ) 45 R PR R 5
. HIE 100, 200, 300 kPa %14 FJsIREEDTR
WH B OIAT M RIaa LI Ly 2.40, 2.17, 2.19,
i L TR LB L 355008 1.61, 1.49, 1.33.

ATRURCEL, AR ) s 25 A R SRR RO M I T 46 FL
BRECR T H B+, WIARSLBR B, lRE 3 R,

FURL 2 [ HESIRFA L, SRR, B 8 P N JEUIRAT
FHIPIG VTR M8 SEM Iy, BUIRFERLZR
BRSSO T, RERRIRZ DL “-1” A ‘il
HRBATE G, BORHAE IR, R ECRN
SUBEIRIA) LR, 2R Ak (A3 o — Lo 36 M R - i
%, GHIVERGR, (HR PR, BT s
SEr TP, T E R O S EE B R
HERRARON 2, HERRRZ DL -7 B s AT B,
FIHEP I AR . = R8T Ul e b IR Fe TR

FEBTUIREAL R [RII PR BE A 2RSS AR, A5 AH [R] F
JE AT FRERAE TR YR s AR T 5+

800 HIH

O,
% =100 kPa 200 kPa 4300 kPa

A.::.:.A:.‘- i

IR
=100 kPa +200 kPa « 300 kPa

& 600" =100 kPa©200 kPa300 Ifﬁ’i“‘ paaas®®® A, 2100 kPa 2200 kPa 4300 kPa
) st st St L .
> " g o o—,
© ES 2
= s
& “10t 53Xy,
%.555g
20, 8550,
. . . .15 ) M ",
0 5 10 15 20 0 5 10 15 20
/% &/%

(a) MRLJ7 - i RS Hh 2% (b) HRBLZE - i B AR 2%

7 RRMEE S FIRYNESHK =M iR ER
Fig. 7 Results of consolidated drained triaxial compression tests

on undisturbed and remolded marine sediments

(a) AR (b) EHH

8 FRFIEE G F AN S BB R E A
Fig. 8 Representative SEM images of undisturbed and remolded

marine sediments
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