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A method for evaluating the unloading disturbance and sample quality of
marine gas-bearing sediments based on shear wave velocity
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Abstract: Compared with the sampling on land, there are more disturbance factors on the sample in marine environment. Therefore,
the quantitative evaluation of sample quality is of vital importance for marine geotechnical engineering. Based on the triaxial test of
undrained unloading stress path and the bender element test, Hangzhou Bay marine fine sand was used to simulate the disturbance
effect caused by stress release in the sampling process of marine water-soluble gas deposits. The change of shear wave
velocity(Vs ja/Vs_insitu) before and after unloading disturbance and its correlation with the rate of void ratio (Ae/ ¢, ) were investigated,
and the feasibility of using the shear wave velocity method to quantitatively evaluate the quality of marine sediment samples was also
discussed. The results show that the shear wave velocity of sand decreased significantly due to the unloading disturbance; and the
change in void ratio of sand Ae presented a "S-shaped" curve with the increase of unloading amplitude. Moreover, the shear wave
velocity ratio had a good relationship with the rate of void ratio before and after the unloading disturbance. The results of sample
quality evaluation based on the shear wave velocity method are consistent with those from the method proposed by Lunne, which is
based on the change rate of void ratio. This work provides a beneficial reference for the sample quality evaluation of sediments in the
marine geotechnical engineering.
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Fig.1 Grain-size distribution curve of silty-fine
sand in Hangzhou Bay
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Table 1 Grain-size distribution of soil (unit: %)

>1 mm 0.5~1 mm 0.25~0.5 mm0.1~0.25 mm 0.075~0.1 mm <0.075 mm
0.02 0.39 35.18 51.3 1.97 11.13

®2 HUNERADESYESH
Table 2 Basic physical parameters of silty-fine

sand in Hangzhou Bay
AHRT NTHE BT HE SEEPRLAR dso
I /(g cm™) /(g+em?) /mm
2.68 1.197 1.541 0.243
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Fig.2 Top cap and base pedestal of triaxial instrument
with bending element probe mounted
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Fig.3 Schematic diagram of shear wave propagation time
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R %)szigj s %sziiw ‘ﬁ“/xﬁj Jis
A 550 500 50
B 600 500 100
C 700 500 200
D 800 500 300

o “TCHREN” FE e % FE AR EER R
AR ZETRK B SN S TR AOK . I R T e TR
W I S F 45 il s 5 =R I e, f s RS
YRBCERE S =R RE b, K T il 2% Lf 14 e
H CO, R WOE N B =i L, B e biink
FEA ISR, IR YRR AL IR R ) AMIE T
500 kPa, Bjj -5 iR COy SRR . B 5E i »
P LR HIRE . Bk, LRSS A
il e, TT RS e Ee AT 46 TP BN A BY
PIBGE Vs insituo

(6) ANFIPLBIFLIE L AF il 85 2 0 LRFEAT R
FEANAR B 46 3 K 41 2 B s 20 o) R S0 47 42 AN
[E) P B K (3004 250, 200, 50 kPa) 755,
T ALBR K 1) COL AR F T B He 28047 1 7= A JB i
N, EIREEEROR, KA ERE, T
FAFEAREOR, TARE AR E S, I
AR RIANFEFRARERE ) “HhBh” WAt ARG, B
AN FETERIEEE LA G BT, FFRA
[FIHE AR B R 125 Hh e By D) . AR
LWE 1 H 4 DLk 4 41 16 DM Lahked,
Wk 4 iR

R 4 AHKEHRETT R
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Table S Sample quality after unloading disturbance

R . P

wpe TEPUCE yepisop e EIUSE e sop
1% 1%
A-1 9.37 90.63 C-1 5.88 94.12
A-2 12.20 87.80 C-2 4.58 95.42
A-3 18.17 81.83 C-3 11.20 88.80
A-4 27.94 72.06 C-4 30.50 69.50
B-1 5.95 94.05 D-1 1.96 98.04
B-2 13.90 86.10 D-2 6.48 93.52
B-3 21.64 78.36 D-3 13.18 86.82
B-4 35.72 64.28 D-4 35.90 64.10
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