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Fig.1 Location and bathyorographical map of the study area
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DOk 4 s

R 0, ~H 0, AR A BB~ T IR A SR VD 5 S R B RS L B R TR K X A
~THERAE, LU b £ e B gl L2, 0w NS i b, i AN A, A A D
MY IX, 2R —MRTE—3. 0~ —36.5 m,JE By 3~28 m, i1 & i) [ 15 12 25 7
Tl o M o —

2)@—1 WA R EE +

JRAA R~ SRR, rh o~ v YA TR TR 2 S M b, iR & i R 87. 100 . Ik i b
W, BN, LB R 1. 12, %2 A A S 3 S 16 TR K X% M 2 2k
JRIEAR o — R AE —28~—33 m, JEEER 2~5 m, TFEHLBTME A 2% .

3)Q—2 Hranwk

FRAR 8, ~ 45 60, T, A T R BB R R Ry &8 LA b S 32, 5 DL SE e 8 B /b s Uit e o
T ZBEARRE A ES . B ARE — RAE — 34~ —45 m, JBEZ N 5~10 m, TH#
b5 PE 5 4

DO B R 1

My K Ao, IR A, AT SR OA L h o~ YR TR e 2w Reb AR B B, AN,
IR ZMRGE gL, JRIRR S — e —47~—53 m.JEEA R 6~13 m, T FEHIR
PE 5 4

5@—1 #+

e R €5 e €, 5 SR Bk A UKL /D i DU SERE S S o B R e/ )2 A AR
SUSS QNN 7 N3 I P TV N N O N A o 7 E Tl | e 0 N R o L
V> TR AKIX . JREAR S — T —52~—56 m.JEEEA R 2~9 m, T FH M s,



26

&
T
H
i

53 1

6)@—2 W+

TR s — 2 SR, DI R 32 AR B S D Bk o A R Lk, R B A I B
R BHEKIX , RIEARE— A —55~—60 m, JEREZ R 2~9 m, T REH T PR A 4T

BIOLE: )

1B /s W N VG Sl O o I TR (U051 O 79 =3 =X (VA - W i3 i F B U =3 Y 7
A —63~—66 m,JEELN 6~9 m, TFEHTTERLT,

8)O© W F+

W A AR €8 A DL A £ 5 SEOHR L B R, P o S D m R L T L
BRI G, e + Ky b 2 R R o AT S B AR . AR M S P B AL AT

2 KTHERZEYHEZR

2.1 MR mER

e ) 30T I T AR K AR T IR TR K 3h 1 A E R T R T R R T Y A A ([
D) AUH KR = A SRR U IR FE R AR R T TR 0 TR A S b gl ) R A
T DX TR S0 % 2 B S2 3] T M S5 R s Ly VR VAT o Y AR TR K 3 O RS B S A
B IR AR o 0 TR 1 TR S T A A ) VR A VAR X b M A Y S L 7
T VE K Bl VR FH TR o IR 15 3 = A WE BT A ) R A e AR A ) TR 3 X
I 4 YR ARV FH B S O R DX Ak ol R

WAt 2004,2008 Fl 2013 4F B K IR GEREGT LU 23 B TR T 38 S5 R 4 SR IR R T LA TR
A5 VR A i £ A B A I RS B A i X AL TR o R L A 10 a [A],35 m ZEVRZL 1H] B
Fsh 25 100 m,40 m ZFRL AN 1.3 A% (& 3) IR K IR 3R — 19 em/a, WK
BRI AEAR AR TR 2k — 20 AR B, AR Mol B AIK, J 28 9 3 0 A I PR 38 K AR WT B A
JR R 1) S5 M 72 A5 A1 g ik R R B 4 A e v 1 2 A R R T LR A R R

38°55'11"
N

38°53'47"
118°28'20" 118°32'48" E

3 PR TRZR (m) 2 1k ]
Fig. 3 Bathymetric chart(m) of the Caofeidian deep groove



%35 % Jr e S5 T GC A TR R AR SE YRR i PR 3R AR O 27

2.2 HEAMEWEER

FEAZ XS0 i P 1 SRR TR, L E SR = R BRI 2R E . IR T A H L
KRR 2 A P S U R 2B S (QO IR B R A —30 m, EEH S (Q)IKHE
ELYHE—140 m, X B HL)Z 0 TE AL S 55 DU 28 DL & AR A6 1% X300 2 K08 F g R A
5 A5l P R R TR VD AN 4

RHECA I - AR, 2 D 2 IR A TR R T A A AR S e 2 L )2 i K R
FEAK M AT, A6 1R K (IR 18 KO M 1] %0 25 75 BT 5 5 7K Sk 1) 38 o ol S FR 400 1 58 B, G 3L
SEVUBY SR T R, R AR S
2.3 HREMEZE

) T U TR DL KUY O R T TR R k. S I R G R IR D S, M
10. 87 %0 s R IR ) Ry SW LM 7. 48 %6 3 5IR 0] o NEE, e K 4. 9 m, %07 s KT
T 15 m M BUE R 1,63 %0 s IRERIR M4 NE, fe K 4.1 m,

A 45 XU T D) I8 TR i 28R Vi b i - 37 ) A i AR B 7 R 1Y ) e 2 T IS AR
e E R R R K Z 5 I C, D IR fir 485 B0 K R e o S BEAT 5 5 T Y JE A D R R
TRORTH AL 0 3 KA LA A I R T I I 3R 2 DURR 3G sh ok | )i A3 in T A4 iy 1 3 5 1)
INE 752 R AT R A 1) A A A A ol - A g 7 A R L R K R L A O T B 22 80N S B
R RPN, EBOR S B AE A T L B T W 7 A R AR Y Bt 5 5
TR VAR B VR A A 1 3 1 T BB R
2.4 HEZMEZR

WFSE XA T R LA H A2 72 h 45 8 7 24 100 km &b,y VIT BE ML AR ZURE X, M A2 50 B 4
AR D 2 b 3 X M T R A SR ) B DR R B R ) T R Y A [ R N MR AR AE AN TR
DX, 7 A R B TR R R R DX ] — Ok M R 76 N () DX A AN —F, — i
KU A I AR TR A U R bR B R R s R I B R R M SRR 0N M RR BB AR . B
FKIXZRER BN TR+, H 1285 e 25, X 1 m8 & A B, L BR /K FE g 76 Bk 1|)
Fh o SORAS BB TR 5T XN SR 2 D + 5 WAk T DA R ke AR B b R 3R B A e 1
R KB
2.5 AERIBEFRHEZMEE

F 52 X N2 TR 306 s s 20 8 ) s =8 A it A & DA 2004-04-25 278 I |- R
bt DIEE 19 A~ H L F 2005-12-01 58 T, &AL 2 JE 25 J7 Mg i A JA 07 s 0 41 5% 3k ML 2005-
12 IEXFFALZE S 808 m W # A i Sk R Iy A 22 A =N 45 4, Hoh ST R KB 735
m, 5 Sk BV A5 T K SOK VR B 3 25 m, 5 3k Je 3 3 X SF- T AR =504 5 me BRI i 84 FH 06
P S 9 SR AV L B FKUR 25 mo &b, b E T R HE S, 7 2 4E 98 2 29 500 m, Sk X
5 M3 X SR AN TR) 7 207 A8 25 57, J0 M 30 5 3 3 DX Ao 28 g /0, T O Sk fir 2 7 4
b2 N = | w2 N R e 0 17 7 N e o NS I U Y I e 37 s e

3 MWREMER W EH R R AT

3.1 wMEEHREMESTHE
T W A 2B A A 2 PN IR R0 A DR S [T R A 45 SR ) (B R Tl DR 25 ST i g %) 5 e R A A



28 woR T & %31

ZESEIY N T S A R] R 2RO 39 A 52 0 L 48R T A DR R AR 0 BT B9 D7 0 L B R I
T S0 T 92 B 0532 W T JER 90 38 A9 DR 2R R ) R R i PR AR SRR e A R ST . T
SR DR 2R AR — BT URREE S R AR A R R TR B R X A A AR 5 AR R
e ZR B A X S A A 2 ) B LA AT SRR R

_ |4k | [|ax
s= 1%/

X | Q)

st | G0 sk K A | S AR X RIS

BEURR M 43 B AT G AR LA R 58 B 1) KIS 8 22 5 B B R B I — B SR ES R 2 R
JH A B SP- fr BR 3 3 3 B AL IE B B S R R T I R e R K IR
5 At PR 32 7K AN AR K 30 35 0 5 e R 3R v 19 i — A S B B A B D AR A, TH AR L
LR AR E M R R K ORI (D) R84 R I BURE S,

3.2 HMEERFRESHT

TE AR 2 5% W g IS o S R M I R b BB T I R A + I SRR T o I B4R
oo TR y BB s H MRS S K e DU I 20 G 45 3228 52 e IR 3% AT SRR
ST RESE LR R Ty o NI o By B RNFER R ORI E) Wik H .
MRS S Ky DL G ZAMER ZE (il B Z) .

BF 5% X 4 3D B0k 26 B L IR 5T IX PN A B0 ) 2 2 B0 B R o Bt L R AT SR B
&S HOT- S(EAE 0 5, 3 B8 A LB M 0P 10 Bl B Ol 3o, I D) 5 a — B U o ol SR
HiL 72 B2 8 LA ) o X b R B SN B VT g vz . BREN A 284 JH 58 BB e A Sk 1) 52 B o7
B LR ROKIR 25 m b, db T R HES L far #01E TH B8 FE 29 500 m, BT Sk X5 HE G XA E
SRR, 107 B A7 AE 25 5 AU 52 HE 3 XA 48 7 /0N i 00 % 3k far 28 75 4 FH 0 K AR Ok T
A fr 2 T HLTE ) (DL 5077 —1997) 33 X fif 48 4% + A 1% JEHL 20 kN/m® i 3k
X 28 4 B0 A TR B - b L R 25 kIN/m® DI R o B BIOAE Ry 3R o R R S 8 D
Geo-Slope ¥ W Fa 8 M HT FPF T30 — A2 42 RAUE N % & RBOW FEMEE R 5 e AR
R B R ACEAR BN LT 5 H Lk — > 2 5507 J5 o 8 B0 48 2 09 38 161 LA ) 19 25 K
AR Al AR SCHEE 0~ 10 %63 i N AR 46, TH 80 B 00 R B R 1 AR B A s AR s X (D ok 1R
25 K2 HURE .

MNIEL 4 FEE 1 AT LA Y, TR R ZR b, N BE 482 A O 2 R AR M e A UK B R R A
JER, T R A UK 8 SR 0 ) AU BRI s A R b, b AR B S 8K E B N A 28 A% {EL B
i 250 1 TR T v U v ) SRR L L R HE R AR R LR B SR K L A
o W EE v WInmE GRS o B H.




835 & Ji i, A C ) TR R DR R S i TR R AR S AT 29

——EE =R P A WE

0.08
s 0061
2 004
gQ%;’—ﬂH——aﬂ—#J‘_—*—#_J
= 0.00 ="
002 |
= 002 &\\ﬂ‘\\*““*-\ﬂ
1y -0.04 ¢ b
¥ _0.06 |
-0.08 - - - -
0.00 0.02 0.04 0.06 0.08 0.10
B FARX LR
(@WEEE
—— HEHSH = M i)
0.00 R
-0.01
¥ _
5 -002
& -0.03
m-0.04
=
{l“ﬁ -0.05
~0.06
i’
-0.07 t X
-0.08 - - . :
0.00 0.02 0.04 0.06 0.08 0.10
B EARK AL R
(L35S

B4 2% T HUSPEHr R

Fig. 4 Results of sensitivity analysis of the influencing factors
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Sensitivity Analysis of the Factors Affecting Slope
Stability in the Caofeidian Deep Groove

FANG Zhong-hua'**, CHU Hong-xian'**
(1. Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology . Ministry of
Land and Resources, Qingdao Institute of Marine Geology, Qingdao 266071, China;
2. Laboratory for Marine Mineral Resources, Qingdao National Laboratory for
Marine Science and Technology , Qingdao 266071, China)

Abstract: Of marine geological disaster factors, the submarine landslides do not occur
frequently, but the disaster losses caused by them are often more serious. The slope
stability can be comprehensively influenced by many factors and the influence degree of
these factors is different. Therefore, the sensitivity analysis of factors influencing the
slope stability has always been one of the important aspects at home and abroad. By tak-
ing the slope of the Caofeidian deep groove as the research object, the factors influencing
the stability of underwater slope are analyzed. By using the software Geo-Slope, a sin-
gle-factor sensitivity analysis is made of intrinsic sensitivity factors such as cohesive
strength, internal friction angle, density and falling gradient and three external sensitive
factors including seismic coefficient, additional load and wave height. The results show
that the internal friction angle of the intrinsic sensitivity factors is the most sensitive and
the seismic coefficient of the external sensitive factors is the highest in sensitivity. This
sensitivity analysis will provide the basis for the control program of submarine land-
slides.
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