Ha3% B3 T bES

2021 4F 3 H

Haiyang Xuebao

2 e Vol. 43 No.3

March 2021

ZEIRIK, XARZE, S, 5. W2 AT I A 2 g e o R i 5 D). PR SR 3R, 2021, 43(3): 126-134, doi:10.12284/hyxb2021001
Li Yibing, Liu Lejun, Gao Shan, et al. Experimental study on dynamic response characteristics of continental shelf slope to internal solitary

waves[J]. Haiyang Xuebao, 2021, 43(3): 126—134, doi:10.12284/hyxb2021001

B 2R 44 4804 P ST K 2 ) W R4S A R R

Aok, X RET,

M, KRB,

b

(1. BARGEURAR S — W PRI ST BT e AR BRI S b0, LR 35 B 266061; 2. H [EIEFE R 2 IR PRI 5 AR A B, LR

H % 266100)

TR A WIS R A AT S R P A8 B R A 2 xR T A ) B9 1R R, F TR AR A IS Y
B A R R E S . ARSI KA PR A, R A A O WIS B B e
HATTHR EREA, AL E BRI ERAK LT, 2B R T RDBIALRAE S R E; £4
FliREAET, ZBE TR v B EE R IR A MERB O, ZHRES TR
BEATHS; ARFNRUREE LB HR T, MILRAKE H oy B R Fo B R R &4, WL Bk
W b3 A 2 Bl LR AR 7 oy B . RAE R TR AR WA NI AER TR BB A %

TRMBAEREZ U TELE R ER

KRR [ 2R A AL s WAL G 26 e R R

FESES: P731.2 XHEIRERL: A

1 55

PRSP — P IR R O R 3 Ay AR 2k N B8
TR TR IR DA R 0 T R R AR Rl 3 T X
PRI SZ 52 A i 35 A0 ol R 35 4 e A A | AR I i e
IR AT IR DX ™ AR R Z A 2K SR 5 A RE AR AL
IX 6 5 R B 9 2 A TR DK B, 2 0V TR RE R AL
B WERGE | A Y ERAL S IR B LA S e TR S A
LA AW AR o N IS B A R
T T AR ) s A A A o S R A B, v
W DURIE | MR S5 R B E BRI
TE T IS 7™ A 1) 5 ZUAIC 20 0 5 5 ) ) o 8 5 B IR 2k
R, 51 S g TR Y 3, S T 6T 9 iR B PR R | Kz A
TR ) 28 4 A

IR AT JUAR, AT 584 30 2o B 37 WL | S 4 2 ) PR A
FUFNEE AR5 T %, BFE A RS 55 AR W T /3

%5 B #3: 2020-09-28; 11T B #i: 2020-11-04.

XEHS: 0253-4193(2021)03-0126-09

JIVE R, i A ST A i A R I S A AR AR, Y
IRSL X GTRR 1P 2 B A T e AR AR 3
AN TF) 28 B e e AR (4 2 7 K BE R A AL AR T AE
AR 25 PN AIRAL 0 T SR LR ) 1) 3 3 VR ITBIE 5 o, W58
A FE AR P A N AT R 5 A 5 R S A BT )
PARORII IR 2R/ Lk DA (S I S e N TIE 3 L A v 1
Ty REXT TR B A g A2

SR, R T PN AL 352 DA 4 A 80 1 88 iy 1) B B, 7t
JE 0 AR g i 7= A Y 2l i 0 o R AT TS A . SRR
b, A PN IS 3 g T i AR R S TURR W b 5 i i A
H DR X 3BT R AR AN ) o7 B BBl T R R, HLAS
[Fi) 35 B2 4 i 28 A 3k ok PAY IS 982 A D 68 ) L S AT 2
Sto R, ARSI RE T R TR AE A RSL P AT i
T 64 3l 7 Wi ST S, T A T P R A A S
56, IR A FIRST e 9 R -5 380 B2 X T PR TTC AR 2l Wi 37 £

=2
2

E £ H: £k 10 5 ¥ < 5. H1 4 5 (GASI-GEOGE-05-03); [ %% [ Sk Rl 2# 3L 4 T 135 H (4876061 ).

EE R

ARk (1996—), T, INZRAR #e Dy T, DS 00 4 0T 5 AR M 5 I BF 5% o E-mail: yibing_1@163.com

*BAEVERE: XK, B, BFFE 6L, g B 0 T b I 5 TR 5 7 i 9 . E-mail: liulj@fio.org.cn


mailto:yibing_l@163.com
mailto:liulj@fio.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

3 AR UKAR : Bl AR X P INSE IR 9 By e R s A

127

2 ik

2.1 K&
56 e P E T VR SR IR Bl e 5 TR R I
TRAKHE P T o KA R A 12.5 m(K) *x0.5( %8 ) mx

0.7 mCig ), AN 1 Fr7s o A ORSL I A B IX 7 K R A )
(FE 2 /K M Y 3 90 BE), 38 R B 0 38 I e O 5, i
ALY BT A 0 22 DU AR [ IR A 1
We o Az B PN 2 A 6 DX ORME b Be) 3158 9 AR T
DX CHE AT KAl 143 D BE ), %A 8 1 B AR (35 0.3 m)
AL I (151 1)

— 125m !/
b Y o T O

HuTBAL

0.7 m—»
T
i/

0.8 m

2.6m

B skl et s &I

Fig. 1 Schematic diagram of experimental water sink design
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Table 1 Design parameter of laboratory simulation

internal solitary wave
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Fig.2 Gradation curve of soil particle size for experiment
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Fig. 3 Schematic diagram of slope shape and sensor layout
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Fig. 4 Time-history curve of excess pore water pressure at the toe of different slopes and the middle of

the slope with an amplitude of 12 cm
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Fig. 5 Breaking of solitary waves within 15 cm amplitude

causes suspension of 9° slope top sediment
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Fig. 6 Time-history curve of excess pore water pressure at the

top of 9° slope with an amplitude of 15 cm
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Fig. 7 Time-history curve of excess pore water pressure at the foot of the slope and the middle of the slope under different amplitudes
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Fig. 8 Time history curve of pore pressure response of simulated internal waves passing through the slope toe of various angles
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Fig. 11 Time-history curve of excess pore water pressure at the foot of the 6° slope under different amplitudes
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Fig. 12 Comparison curves of surface pressure changes at the toe of the 3° slope and the middle of the slope under different amplitudes
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Experimental study on dynamic response characteristics of continental
shelf slope to internal solitary waves

Li Yibing', LiuLejun', Gao Shan', Zhang Yi*, Xiong Xuejun'

(1. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 2. School of Marine Environment and Engin-
eering, Ocean University of China, Qingdao 266100, China)

Abstract: In view of the effect of internal solitary waves on the seafloor when encountering the seabed slope dur-
ing their travel, the dynamic response of different slopes to internal solitary waves should be different. This paper
studies the dynamic response process of internal solitary waves of slopes with different angles by creating internal
waves in a flume. The results show that the internal solitary waves passing over the shelf slope will cause the accu-
mulation of excess pore water pressure in the slope sediments; under the same amplitude conditions, the dynamic
response amplitude of the gentle slope sediments is larger than that of the steep slope sediments; as the amplitude
increases, gentle slopes occur the degree of dynamic damage is greater than that of steep slopes; the accumulation
and release of excess pore water pressure exist at the same time before the stability of slope sediments is destroyed,
and the increase of the amplitude of internal solitary waves will aggravate the release of excess pore water pressure.
The results will play a guiding role in the dynamic study of the failure of slope sediment under the action of intern-

al solitary waves and the analysis of slope stability.

Key words: shelf slope; slope sediment; internal solitary wave; dynamic response; slope
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