WAk 3 WwoE T B ¥ i Vol. 44 No. 3
2022 45 H CHINA EARTHQUAKE ENGINEERING JOURNAL May, 2022

RPIRE , PNACHR - R MG 5510 AR V5 35 ¥ W iE /0 78 3l ) e MR B AF 9 [0 . 4t 22 T AR 2% 41 L 2022, 44 (3) £ 535-541.DOT: 10.
20000/3.1000-0844.20200617003

SONG Binghui, SUN Yongfu,SONG Yupeng.et al. Experimental study on the small-strain dynamic properties of offshore sea-
bed soil in Liaodong Bay[]]. China Earthquake Engineering Journal, 2022, 44 (3): 535-541. DOI: 10. 20000/j. 1000-0844.
20200617003

TRZEBBRLTMEESAFEREHR

RAHE, KA, REM, AW, Nk, £ 371, 2 2!
(1. HARGEIRT AL — TS AT, INAR &5 266061; 2. BRI PO, INK H15 266237;
3. BB A ESH AKX A ERLEE BRI RSN LHE, LR 55 266235;
A, E A AR A TR RSB . R 300451)
HE, TR EDR BN AK G HEFIREH RS R P LB T TEHRE, L P E
iR LB RS AR T X0, XEHBE LRI T A ERENTTABL
BHERLDEEDNFRTREREFAL KT TABZERIGEEEREINEFH T EE G, T
MBHAXETRBEERGERNE  FILLFTRELERE AL ERTA HRET kX4 R,
ST AN BB B A R 3 BT I AR B 0 B A e PR VL R TR R A A, OF B BF AT R 2 AL AR
T FENERED TR ZT R R BRI e, FRERAN . (DERAEXREFI 6 RRK
HERLITRES AL ERCABR LT kRN RXERDES R (MR ER L, HFFLE
PDEREEARNBE - TIEE G/G 0 BT LNZ, LRI KRFEL LR (3BT FINEFT &
T AR EEFRRA G HERLEDEEDT IR T RR G X TARATE— L, FRTRRANEHE
TR FE TRGHESH RN LA — 6485 E L,
*giE. LARE; BRE; VEE; T EE; MAEK; RRA
RESES: TUL3S MEKFRERD: A X EHS: 1000-0844(2022)03—0535—07
DOI:10.20000/j.1000-0844.20200617003

Experimental study on the small-strain dynamic properties
of offshore seabed soil in Liaodong Bay

SONG Binghui', SUN Yongfu*®, SONG Yupeng'*®, ZHOU Qikun',
LIU Zhenwen', WANG Cong', DU Xing'
(1. First Institute of Oceanography » Ministry of Natural Resources» Qingdao 266061 » Shandong » China;
2. National Deep Sea Center , Qingdao 266237 , Shandong ,» China ;
3. Laboratory for Marine Geology and Environment . Pilot National Oceanography Laboratory
for Marine Science and Technology (Qingdao), Qingdao 266235 . Shandong » China ;
4. CNPC Research Institute of Engineering Technology » Tianjin 300451 , China)

Abstract: The seismic response analysis of site is an important guarantee for the smooth im-

I 5 B #1:2020-06-17

ES&WMAE  HRK H AR (42007274,41806079,41876066) ; F & MR 5 AR 12 52 90 50 2 25 LR DR 35T H (2015ASK]03)
FE—EEE N RN Q986—) . 55 L, By 51, B2 NG TR MBS TAE, E-mail: bhsong@fio.org.cn,

BEMEE IR A963—) B A P55, F 8 NS0 TR U5 T/E, E-mail: sunyongfu@ndsc.org.cn,



536 woE TR

plementation and long-term safe operation of many offshore projects, and it is very important to
study the small strain dynamic properties of seabed soil. In this paper, the small-strain dynamic
properties of offshore seabed soil in the LLiaodong Bay were tested and analyzed by using the in-si-
tu borehole sampling and indoor resonant column instrument. The applicability of the existing
empirical formula for predicting the initial shear modulus G,.x of seabed soil was discussed. The
test results in this study were compared with the existing shear wave velocity test results of sea-
bed soil in the surrounding sea area. The attenuation characteristics of dynamic shear modulus
and the development trend of damping ratio of the seabed soil in small strain range were ana-
lyzed, and a quantitative simulation was carried out to evaluate the normalization characteristics
of dynamic shear modulus” attenuation curve of seabed soil. The results showed that the shear
wave velocity of undisturbed seabed soil obtained by resonance column test is in good agreement
with the existing test results in the surrounding sea area. Compared with land soil, the normal-
ized G /G .., of marine soil decays more slowly and the damping ratio increases more slowly in the
small strain range. By introducing the critical shear strain, the attenuation curves of small strain
dynamic shear modulus of seabed soil corresponding to different soils and different buried depths
can be normalized. These research findings can provide some guidance in reasonably evaluating
the site response of offshore projects.

Keywords: Liaodong Bay; small strain; dynamic shear modulus; damping ratio; resonant column
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Table 1 Physical properties of seabed soil
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L1 29.6~29.8 15.0 20.32 2.63 0.49 297 W
L-2 31.2~31.4 17.3 19.81 2.63 0.56 313 Wi
L-3 33.6~33.8 18.9 20.78 2.65 0.52 337 gy
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L5 52.6~52.8 22.1 20.95 2.66 0.55 14.7 527 B 1
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Table 2 Initial dynamic shear modulus G ., of seabed soil
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Fig.2 Shear wave velocity profile of seabed soil

in Liaodong Bay
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of seabed soil
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