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Abstract: In order to explore the dynamic characteristics of marine soil and their dynamic influential factors, the laboratory
dynamic triaxial tests are carried out on the undisturbed marine soil from an investigated site in Yellow Sea, China by using the
GCTS dynamic apparatus. The influences of the deviator stress, dynamic stress amplitude and dynamic load frequency on the
dynamic stress-strain behavior and dynamic pore pressure of the marine soil are discussed, and the variation characteristics of
dynamic shear modulus and damping ratio are analyzed. The test results show that the dynamic strain of the marine soil
increases with the increase of the deviator stress and dynamic stress amplitude, and that the behavior of the marine clay is
significantly affected by the loading frequency, i.e., in the low frequency band (0.02~0.1 Hz) of loading, the dynamic strain
accumulation is much higher than that happens in the high frequency band (5~10 Hz) of loading. The excess pore water
pressure increases sharply during low frequency loading cycles, but within the high frequency of loading, it is scarcely
accumulated. The dynamic shear modulus of the marine clay exhibits weak response to the frequency of dynamic loading, i.e.,
within the low frequency band of loading, the dynamic shear modulus drops a little with the frequency transition, and it
increases with the increase of the dynamic stress amplitude and decreases with the increase of the deviator stress level. In the
high frequency band (1~10 Hz), the damping ratio of the soil samples increases significantly with the increase of the dynamic
load frequency, and the increase range can reach more than 1 time. The damping ratio decreases slightly with the increase of the

dynamic stress amplitude, and increases slightly with the

increase of the deviator stress level. EEWE: WLy “RE” PRI RITE (2022C03009); H%
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Table 1 Basic physical parameters of marine soil
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Table 2 Multi-frequency dynamic load alternating loading scheme
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Fig. 1 Specimen loading process

3 MIWLER
3.1 NN

B 2 45 YT JECPRHE AR - [ 45 5 2 nBad R 3RS
BRI AR R AR o HIEIAT L, FE(RN AT INE . A2
AR AL BB IEAE R e, e A 1 AR AN 2R
i, AER IR A R AR IR ZORIE BIBIAFRE (g, <



88 "+ T OB % M

2024 4E

5.0%). MEHIETTLAE L A [RGB il AR 2R
BUR FEEAF, WL LA XA R B AR A A
LB

—=-0.02 Hz
q=120kPa, cg=+45kPa * 0.05Hz
180 fo.l Hz
0.2 Hz
160 g=90 kPa, o=+ 45kPa U1 H
140 » 2Hz
—e—5SHz
120 + 10 Hz

BN F1/kPa
g 8

q=120 kPa, o4=+ 30 kPa

0 03 06 09 12 15 18 21
BhRLAEI%
2 NN 2T 2Lk

Fig. 2 Curve of the whole process of dynamic stress and strain
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Fig. 3 Piecewise dynamic stress-dynamic strain curves
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Fig. 4 Comparison of multi-band dynamic strain accumulation

increments

ML Hr el DU A0 0 4 18 AR e
AR AR R AHE KRS, K,
FERFEARRURFFA 5T, SRR RS K 5
AT IRFERIRARE R 2, WS EHIR T VI AT (1 RE
AR XPRoR TARSRBLI N A 4800 R A T A £
UEFE LK B S A RIIARE
3.2 mhilE

R IR BB T, IR A 2 A L
BT, FLBK I ) R E — E R & S BRI £
SRS AN AT I R A, PRI 8 AR AE AR 3T 2



H T 1

VRS, 5. Z BRI BT IR sl R R T 89

TER FAhFLERIAB (L R BB L.

K5 (a), (b) 4 T 3l #li M N o, =145 kPa
iF, w123 B g=90 kPa Al =120 kPa 461+ T
(S ATEL LS RA 2R . @ EL AT L, 7R 1 I
LK, A IF) Bl A e AE 5| 2 ARE P B AL
FREE K B 50, (DA T MmN 17K TN ¢=120
kPa 1T, BN SIRAE 737N oe=+30 kPa Fl o, ==+
45 kPa B} [N FLIE RELMZ . Bl 6 AT L, 43014k
EAE 3G I, ARE ) BRARFLE I8 W 3

=-0.02 +0.02 Hz
+-0.05 +0.05 Hz
30 +-0.1 Hz +0.1 Hz
+~02H +0.2 Hz
25 . (1)21 H; . (1)]5_[ Hz
£20 2 Hz -2 Ha
<) <5 Hz +5 Hz
15 +10 Hz ~10 Hz
=10
R

5

0 _5 P
0.92 0.96 1.00 1.04 1.08 1.12 1.16 $50 155 160 165 170 175
BHRIAE/%

BHNEAE%
(a) q=90 kPa, o=+ 45 kPa (b) ¢=120 kPa, oy=+45kPa

0.0 0.02 Hz
+0.0: 0.05 Hz
50 ~0.1 0.1 Hz
02 0.2 Hz
40 05 0.5 Hz
£ <) 2l
%30 w2 h SHy
a0 +10 10 Hz
=
®10

0

1.35 1.381.411.4 1.471.501.53
BIRIAEI%
(¢) q=120 kPa, oy=+30kPa

5 Ehfl E-ThREErL
Fig. 5 Dynamic strain curve of moving holes
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Fig. 7 The effects of dynamic stress amplitude and deviator stress

on dynamic shear modulus
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