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Experimental Analysis of Deformation Characteristic for Soil Bank

Slope Under Reservoir Water Level Fluctuation
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Abstract; Under reservoir water level fluctuation, soil bank slope water sucking, stress concentration and
slip deformation in Three Gorges Reservoir area form slope cracks system at different periods and different
spatial parts. In this study. laws of cracks spatial evolution in different deformation periods for soil bank
slope were analyzed during a water cycle of impoundment and decline by model test. The test results
indicated that, in the initial impoundment period, cracks appeared near the water line at the bank slope
leading edge with high appearance frequency, and scale increased gradually and partial bank slope collapsed
and damaged. In the middle impoundment period, cracks appeared in the front and trailing edges of bank
slope, the frequency of occurrence and the scale of which decreased. And in the late impoundment period,
the leading edge of the cracks development disappeared, the trailing edge of the cracks continued to develop
and the bank slope crept along the sliding surface as a whole. Cracks expanded slowly in the pause
impoundment as the water level raised. In the water level decline stage, tensile cracks mainly occurred in
the back edges of bank slope. In the early water level decline, cracks appeared in low frequency and it grew
slowly. In the late water level decline, cracks appeared in high frequency and large scale, and where the
bank slope produced lower seat deformation and dislocated berm. Moreover, in water level decline stage,

bank slope crept along the sliding surface as a whole.

WS B #1:2012-10-19
BEETA :HK A AR A4 (41071017)
TR A R 1978 J5 i SO LR S5 3 T4 4 5 5 E I ST (E-mail) xuezhan605@163. com,



http://gks.cqu.edu.cn

%14

RER L F RIS EER T LRAREHFIEERTR 93

Key words: rock and soil mechanics; reservior water level fluctuation; model test; soil bank slope;

deformation characteristic

=URAK R K LA S B X R R 3 AR B R
TARAT G 22 1 R B A0 AS B X R A AR T A0S o
49 4 DRI I SR BBUAH I £ 7 36 5 it B 23 AN WD A B 1Y
P o T DK A P KA SR A T R AR T L B
P — AR W AR Y & R AR A HL AR JE AE B[R]
SRR — o W RLAEY . R, X i B AR TR ) B
TE o AR 222 35 AE I 3 1ok 0 B30 43 i RRE Y 3 55 T 1T
7 R TR WY AN i = e X —
A3 R 2R R 0 ke B AR ) S A B 3R BH A2 )
508 LA A3 TG R AE 5 Greif 280738 ERS f1 ENVISAT
2 B AR B A5 P 38 5t P 0 3 AR i L A
T WA TR 1 D s o A R TR A T Bl S A
RS HEFI I B, BRUEHLAEDS DU PR X VL 3
LU 3 A D AR SR B TLART AL L 40 B 30 AR AR AL ) 2F
SRR L o3 BT TR R AT S K AR R AR
SR U MR S S M a . B e e A A
Xt 2l A 1 B R 2R i 3 A A8 5k 6 £ A% I A
AEAE 1 o) RELAR 1B T A DR i, O DL = DX R AR
i T A A I o ) 43 B T PR R i B AE R TR K A
AT BT 0B LA, 2 HB 2 460 3 2 s 0 15
RO BT ) AR K A7 TH B AR R 19 2k A
IE AR AR BT R B OR A =R Y A 1 A O
TRt Bt . BUA R R AR TE A 0F 5% K 22 2 5 LI A 37
B AR A0 S e A58 43 BT AHLAE B AR AS TR 3R A7, A
) AETE W Bt 25 7= A RN T L N 7 B9 ;. g % Ja) 38
JISE R I AEAH R AL 7 AR 5 T A M IR I ) 24
B, (AR, 3X e SR I 23 E B[R] R 2 ] 1 28 3O )
PR 53 AT AR T AR 3 T R 5 A8 T e 33 1 23 44 i B (1] 0 25
[E) P9 738 Ak T TG iff e B g A

AR SCE I A5 R B0 0 0k R i 3 AE TR Ik TG
A B HEAT I B L 43 BT PR DX O R 3 T R K AL
JEL ST T RV T 33 1 22 4 A I ) L 25 T 3 Ak 43 30
BB B Sy — Wk B X 4 0 3 B 1) 2 19 4 X3 B 4
HEAR AR

1 RERKE

L1 KEEM

A N7 = 2 S G A Y e W g A
IKAE T 3o A R A AL 5K SR A% B I 1) A2 1k B Y 9
G RBERIN LA B AE P /K AL T R A T 3 T 8 2
SEEEYN 1) PR 1] 1) 25 (8] e Jo o At o 483 78 4 o S AE
A ARASE A P T W AR S 3 T K R ) I ] s

(1] 368 4 73 S C S LA
1.2 #=BIHHELLE

T2 0 AR AR Hi A LR B, 25 A A R R AR
b 5T 2% 4 R D SR R R R SR T Y 3 S 5O
oL 25 A R R TUAR] RS AEARL 0 B 2 M TS AR AL L
B VEAE LA B 78 7K B[R] AH AR

1) MR 48 e 48 D 250 RO R 52 560 4% 1 BT L] A BL 3R
A =25,

2) W) By 2 PR BT AR A R A AR B R e A
BM—BUWEs R T 2 YONRIBO R iy LA
S A 75 T RELARL R KR B A P TR AR A RIDRE SR D0 AR &R
Bl A, =12, =1 Fl A =15 M 45 5 X 58 A ]
BiE R RE A =01,

3) 7 7K T AR ARL S AR JLAT AL N2 32 2R B0 -

A = Ak 2 Ae = A4,/ = 0.1(25/25) = 0.1

@h)

A= A/ = 25/0.1 = 250 (2)
P A N E R AR B A K T A AR
B Aw KK AR R A0 i TR AHARL R 2R
1.3 #wHEET

DA DX 5T 3 Ry it 78 AR e HE i i ROSE L A
IR R SFAf R 4. 39 m(K) X 2,86 m () X
2.22 m(@) . BIHEER LA A =1:25. 1
BRI R PR 3,03 m(K) X2.86 m(58) X2.22 m(g
G . ST RO 31°, i R 5 A R
FEAEAE T 2R I Y ME R, R B R0 22 3K, B 2 T
K. BRI R A 12 R 41 em, JHrb B A i
GJEFE AS cm, J5 SR B 20 em, RO BB A
49°, (W D, fE BRSSP REES EAR
FEDTEG R EBCEB. WL RE BER
B P8 R A E RSB ER G AL B L
HEAT + LS A B 2GR D

x1 BREMBYEBEHZESH

) whe T
wki/ L we PER S wwe DB
% R kN mmyy T kPa I
(me+s™H) o/ (")

15.58 0. 82 16. 76 2.21X10°°6 16. 83 17.6

PRI LA = 7K S PR E AR L, KA 145 mE
JKZ 175 o, FAE R TUAT AR BL BE DL S 33 14 14 KL 1 )
BRIy 25 280 BB IE H K AL I8 A 30/ = 30/25 =
1.2 m=120 cm, FEA XS B SE PR 145 ~175m K A
AL 1), FEAE B RERT A A A B X A & R R (8



http://gks.cqu.edu.cn

94 R #EHRE

E7 N A 4 % 36 %

RV AN R e VAL EIA D N E M Y K VAR

B =
180 -
FY— 175m ?’:/j{ﬁﬂlm[fué—j% s
160 i o
E140 i LK
21
=
(sal
289
L 62 319

w20 em oo A etk + 2

1 tHREAFEREEE (EHRLARSEA:cm)

1.4 MaFiE

PRI = K P T KAV AR I KO 3 R
T A5 52 30 DA S A S 3 /K 67 O FRIR K

B /K FEABE Y AT 35 A 1 5 K PR B8
HA—B RS54 F R — K&, 56 R F R
5 cm T 5 DU 2 35 2N 1) v A B T 48 T A )
L BE S T 2 3 K R R B g T

W, S R B R R 7 41 6 500K A7
T B b B A T B B A= 24 4 1 98 KR VIR BE A
N B W I 7 B FRD 3610 5508 A R 4% B Y )
[i] o - X6F 7 25 24 4% 1 30 I AR TR A R A 1 A 3 K
Pr AL PR AL B AT B2 8. R B R AR R A 7 A
I A JRy BB P35 Ik FH KSR AR AL AT S 4R BR L O T 8K
AR HLEAT 2 FE 0 48, DAL AE 5 9 49 B B A A% B
) £ D 45

Fa K BB K 7 50 em I, - 00 A2 0k N 1) op
N TR T A ) T B R T s — A KA R
W e e 3 ) ) i I
1.5 3 At i

R = e 7K PE 1 8 /K B K SR 81 R 1 a A [] AR
LREL A = 250, AR —ASF K (R K AR 6 5 4
MEN 29.5 hy A 2012 427 H 30 HE. | 6:30 &
2012 4E 7 A 31 H 24 12:00, RKIaL BERI 40 0~
50 cm {ij B3 & 7K. 50 ~ 120 cm IEH E K. 120 ~
170 emiF % Z K 175~50 cm [E7K 4 4B,

Ry e = e K ) S R E KL B K Gk R R R
AR TEARAE LA B AE K | K 3 i o S ] s R B 45
B KRR G 4% 7 A T AR Al 7 A R 52 ) A i
35 5 KRR G AR P 2 RS K R R K s
H B KA AR RIS K AL 50,120,148 ,170 cm Jp
SV E KR 40 2.5.1.5.2.8.5 hs [
i SuR L SNS S AV SN = s B S (S W A
120 e 5 HOK B AF I 1 b, 48580 3 56 1) [R] 4o
g 2,

x2 BERBERETE

KgAK AL/ F2bRoK AL

cm A4k /m

KR KBt ] /h

0—>50 90.0—>145.0 4.0(201247 H 30 H 6:30—10:30)
50—>120 145.0—>162.5 5.5(20124 7 H 30 H 10:30—16:00)
120170 162.5—>175.0 15.5(20124E7 H 30 H 16:00—31 H 7:30)

17050 175.0—>145.0 4.5(2012 47 H 31 H 7:30—12:00)

2 RERFREANKRENFHZEN
5 1
2.1 KEIFREAE TR AR R R
X
ST 45 3 T 2 i 9K L 0 2 Al
A3 T o o S [ B 26 04 B 7 e 4 4
75 B R T P o T4 0« 2 B A K i B
o o A4 2 1 00 B 6D DO R4 K 12 L
2 R

160
140
=120
\% 100
.5 80
60
4
20

cm

rrrrrrrrrrrrrrrrr1i

2 K bEFERIHEREFEEGE

2.2 FIEFREAK LR B 5 HIFE

LB [ Ry A5 A s 35 7K R K Aot A v 3 A A 4
HE R HE 5 KA AR A S AR A L AR R AS TR B TE] ) K A7
AL BB AR ST IR ) I R R (GR
3~6, & 2~6) , 43 MoK Ar TH B 2ok 7 vp AN [6) B BB AR
S 4 Tt I 1] 1 B ) A0 238 5 AR R /N 1) A8 Al R

DA% 7K (0~50 em) Ik 11 22 5% B %5 7K 1] 8] 28
L FFAE

by Ut Y ARG K AN I A2 8 7K IR 9 5 Wi 174 AR EE
SCH SRR AL 0 em EIF IR E K. I 3 3 3
FH.7 H30 H6:00—10:30 £ 0~50 cm (KB
B M 50 em BAFE K B Be ) A REE A, HR B
1] 43 B 6 A B B AR H 1 5, AR 1 B (1
JEE T8V KU B KA T R A AR R B R K
Je A28 B Uk /)N



http://gks.cqu.edu.cn

%14 BERE HEREAEER T LRARENHFIELERTAR 95
300. A60 300, s 130

g250r  Kfizk L50 = £ 250 KA %128 :

i 200 40 3 «>\ 3200 lioo =

2 150 30 2 w150 0 2

100 208 100 03

& 50 ” ‘ ‘ Lo ¥ R 52 ” | | 68 Y

6:00  7:00 800 9:00 10:00 10:30() 1030 11:30 12:30 13:30 14:30 15:30 16:00
#K Ik 2Kl

B3 7H30H0~50 cmAKu EAMBERETHNE B4 7830HS50~120 cm /KL EFAMEEHETHME

#3 BAXLKTANBHOI~0cmBANREERELEBELIR

KRG RN SRk L o S
R AL SR g T BB B R S A K I ORI cm
0 132 6:30
5 136 7,00 (DB RH I BLISE  FLASE R AR KT 166 0 VRJE 156
O H A 0 UG . F A O B R L o
28 14 7.1 CE 100, 0 BEHE . 10~12
0 O mmmmEE. K J +100. 0 % 10
iy g A 1 4 Ly . e S ]
. » ros OERMTHMSUL R R T2 2 min B
Ty
) U 2L 2t B ) 42 0 RO 25 429 1.5 min 5 \
0 145 7:57 )& . 156. 0 R :18~30
] Y T KE RE
50 145 757 FRSPRK A B A 145 m, BEE K.
~5
0750 50 145 8:00  BFEAK A A fr 2 B IE Bl b Ak S g
s 1 W Ny
. . . i@?{smm%é%mumw B L min FRE TR
YT o
50 145 846 ©FHEA MY RAUY 24k . K119, 5 VR 33
) O R T N B 61 245 . SIS D3 T B B O y
0 145 9.01 Y < BF.165.0 YR .34
] ] PR ARG 2 1 b g LA KE:165.0 RE
50 145 9.46 [OFaRFEE R KBE 54,0 IRBF.18
50 145 10:22 @ BT 24 4% L 110 38 1 R TR 3R % K .58.0 IRJE . 22~28
50 145 P 2.5 b TR B

2)50~120 em IE# & /K00 R EE B K I ] 50 em FRRE K5 - Bl KO0 TH 5 - 5 308 2E 4%

AR AL T A A A AR Pl AR (I B8 VTR L 98 0D BT 5
7 H 30 H 10:30 WK Az 50 cm ﬁ?ﬁ”\%ﬂ(, IKAER Y JRASTE B REERT G PR BTk . &K =
T A AU — W /K 78 52 B R /K i 145~ 175 m 1B 120 em FEE K G 7 T0HT 248 77 E . U %KY

BN X RS . hE 4 MR 4 ﬁth,%é’wk@ By A ) B 4 B0 . HL S0 A W WAL

F4 HEERBTA0HSI~120mBANEREERELRELIER

glkcf:@/ igﬁﬁﬁ/ i%;{(&/ ok ] Wik BT S ROR RAETE 5 ZAHE K TR/ cm
50.0 145.0 10:30  JFIREK.
58.0 147.0 1104 giﬁi;gﬁfii%%#ﬁﬁmﬂﬁ 10222 K 50 em B2y 1o o v 26~ 28
58. 1 147.1 11.08 AR 2% e M0 H B ) 4 4, S8 B SR A, K90, 0 I .29~33
50~120 58.3 147.2 11:13 U85 B L R TR AL AR R T A AR P L 2 R e AR B
67.3 149. 3 11:30 (DL R JEREAS caiiifa A B K60, 0 TR :23~30
67.5 149. 4 11:34 OHTZ A H B2 4% KB .64.0 RF . 30~32
70,5 150. 1 11.45 @HU%EU H A MU, B R A R A 1T £ K123, 0 T <2434

fREED




http://gks.cqu.edu.cn

96

T REHR L5 R IR

% 36 %

gR4

FOKTEH/  SEgoKkAL/ SEbRK AL/

o o P okt T B T R A 4 K % UETE /em
80.0 152.5 12:08 (G TR A K. 67.0 HIE.20~24
O T o T A T L 26 ML 0 45 o 30 20 B 5 9 e
85.0 155.8  12:24  [EEEKLTEAME MR K L B U RS O A A IR B I 156, 0 YRJE 128~ 33
S AL TS A5 DR R
TR A O 4 B 26 50 B BB 1 o 0 10 5 e 7
Lo O BT R (O PR R R
9.0 19600 XZe80 e M 5 K I R ST R - (g o130 O R 267-50
i I AR S
o st 1sa gg%*%ﬁmﬂﬁs‘é&%%,%ME*EX\T&/J\,%ZJ‘%%%(Q%,EE 8 0 206
060 tsoo 1sep LN BB ESEHTA MBI AR AT 1,0 45 TRRE 25
: - DL MG BB IR K S 2 35 om, Je R 72, 0 e TR RE 28
) T o Y B S A 13252 T 10 e A B 2 ] S5
115. 161. 4.05 NN . i K RE 120, 0 BRI,
159 SLA - TR0S o UM Bk T 29 50 cm, (B 120. 0 BB .35
Moo s s %)Zi‘?{':’rﬂiﬂfﬂE%Hﬂ*%éﬁid\%%‘%,ﬁ&”m%?’ﬂ B em KIS
cm,
120.0 162.5 14:30 K BSLERIE KA 145 m, B EE K.,
1200 1625 14.38  ofrib kR b AR B . B 25 I B 5

3)120~170 cm 1E# % 7K Y 1 2 4%
AL R AR

7130 H 16:30 Mg /K fi 120 em FEKE K
J& B 5 FIER 5 A L RSO A R4 I IR TT iR
RAIG , 2 4 JIL A 8 W /) 5 BEBE W 7 e 7 0P T R AR
M, 7 7 30 H 16:30—20:40 7£ 148 cm {2 &K .7
H 30 H 23:00—7 H 31 H 7:30 #£ 170 cm 7K F
K B R KA I B K B AR TG 2 L. T
KA ETFENR I K AL 120 em PLG S AR 19 28 1%
W/ B E K e AR IR AT R

bt 5 7K i (]

300, IR 50
£250 170 =
5,200 1160 <
2150 11504
£100 11408
= 50 ] 1303
0] 48 I I U S 1207
16:00 18:00 20:00 22:00 2400 200 400 6:00 7:30
3 /KIRHE]/h
B 5 7 A 30—31 B 120~170 cm /KL EF BB RAET L MR
300, 170
£250 IRAVZR 150 £
2200 1305
W 150 1102,
#1100 90 &
& 50 70 X
0 1 L L I | 50
730 830 930 1030  11:30 12:00

FKI )/

E6 7 8 31 H 170~50 cm /KA TREMERSLLE T (L M2

%5 #EERB7TH30—-31H120~170 cmEKMBEHENELRENLIIS

FOKIEH/ sk, SEbRK AL/

om om KB i B TS ROk BTG 5 ZLHE K BIRE /cm
120.0 162.5 16:00 FIRE K.
122.8 163.2 16:13 F K 5 B 2 Ak BT AR K L A RO A T M
126.7 164. 2 16:27 IKAE b T 3 R B  2 A i 2 0  JR) R R v (2D .
134.0 166. 0 17:10 @RTG AN B8k 2k L RGNS, K BE.65.0 IRBEE . 14~26
120~148 QFPATS L I 24, WL REE, Hin AP #, 575k
139.0 167.3 17:50 T R BT e 4TI L T EL Y5 142 13 TR BUR S BL IR A AR AC Bt K EE:113. 0 YR 12~16
W, S ARAEL T — N,
A . 1141 4] AR I . A Al
7.0 169, 3 18.13 @E%f‘i 114 em K4/, 5 10 13 B IR R % K 114.0
HE T
148.0 169.5 18:30 BHEE K,




http://gks.cqu.edu.cn

%18 R F BRI RN T LR AR T LR 97
HRS
O P B P 5 T AT S8 R /em
148.0 169.5 20:30 FEEK,
151.5 170. 4 21:29 JE % 114 cm (1940 /)N BL4% 3K FF 55 58 ok
158.0 172.0 22,02 OHECE LB MMETZIV I —5 % 218 ecm K24k, KJE.218.0
148~170  170.0 175.0 23:00  FiEEK
_ @ J5 G B — 25 % n) B4 4%, S5 AR A il AR BE 62~71 cm), .
170. 0 175.0 23:18 e K. 126.5
170. 0 175. 0 6.30 DIE %=t — £ 58RI K2 68 em 4T /N3E4E . 5L PR KJE.68.0

F KL AR S KA 175 m (3L E i 52 G B AR Ak

4)170~50 em K Bir BE3 11 2R 4% Bt 25 oK i [i) (1 3 BRASREAR  J U R 7K (120~ 50 em) 4% ) B

AR AR

PRI R o 7K aed e A TR O 0 35 R 5 05 1 A P

TH 31 H 7:30 JFERFEK . AEIRE K AL 170~ REOREEEIR L (I 7). B W] b BT R AR K LR B
50 em N RERT B, g1 & 6 MR 6. B OB AR RAE LU R AT A 0 T LR AR A O 32 HL D R K
GREE N LI K (170~120 cm) LR W RAE UG T S B 50 U g 7 o A 0 T B8 e e

F6 ALK 7 A 31 H170~50 em BEAKMEBRIEERELRBELIER

%ﬁiﬁ/ﬁ?ﬁﬁ/gﬁﬁmy W K ] A B TR T % B4 R/ em
170. 0 175.0 7:30 T IR R K
@K F RSP R RGN MR RS, R
134.4 166. 1 8:27 KB . 246,
S D 2 0 B ) 20/ 0 1B 248.0
134. 4~ 166.1~ 827~ . ,
170~120 120.0 1625 8,45 FABEIAR AN N RN Z
120. 0 162.5 8:45 PR
@ IR Gk S R R R B VB TE T 3~5 om. JE 4 A aE K
120.0 162.5 9.00 K- .174.0
FEASTE 22 I s
120.0 162.5 9.:45 Ik 2 [k K
COK AN T B ek A e o BT Y S 5 L I PR B 4 S R 4k L A R R
. 1 . 1 H K H 2.
96. 0 56.5 0:43 A 20 om B0 B K162, 0
120~50 84.0 153.5 11:00 GDTE J5 3 Rl 38 7 A 4 /N AT R ik S KBEE45.0
@ R YA E AN /N 4 B I ALK 2 35 om Ak, b A TR
80.0 152.5 11:16 WA — 2% 25 em KA ZLGE AR BLBEFE ZE MM S . TE 4R 2 K :35.0
HE T 7= 2R IR R
52.0 145.5 11:40 FE KA 28 LA L 30 BB 7= A Bk 24 4%

B8 BiftEmsE

7 WK THEE 50 cm FHEER

2.3 BREEHEARERENTIE S HEE
1) B BEHE 0] 43 A A8 AL FRAIE

Tt 5 Yl 32 B KR T K R A B IR
P 8 K SBT3 A AR R R N g 4
Hh Jr L T 4 v X SR A AR SRR AR TE » JR S AR A

R B KN b R SO i ik B R A2 R A (B 8) L E AR AL T T e AR o Ao



http://gks.cqu.edu.cn

98 + REHR YL KB TE

% 36 A&

F[r) — AKP7 Je 8 A A 1) BB AR Ll A Bl R
OB 1 AE M R AR Ak RS R R 1) 24 4% W) —
KA1 P Y B 5 AR I S 4 (181 9) . Bl /K fir
AR ST iR 8 SR AT KA 2R BRHIT DA TR R 3 A 1 24
4 5P RLIR — K N IO 2848 1) A8 0 Oy U E
S B IR 24 4 o 3 2 S T8 B 14 Ja) 30 8% 1) 4 4 4
JE BT B B TR — AP A P R T ) 2 4k
wIE O o

B9 sMmzisE

2) ZLBE 1) 43 A7 A2 AL FRAE

K B B B R B T A S R AT % T B R A
B o I 25 T A PR AT o KA A R 38 K A7 O e i
PEFFIR 7K T 78 AR BT % 7K A7 2R B 0T 3 1 8 0K
AL PR 7 8 v I 7 2R ]I s ) B2 A T
ASTE L PR 1] f gk 2L 4k (I 8) . Bl B K AL A BT T
1R o TR 1) SR A IR I T IR 3 T A
IRTEFL ok &4 7K o7 Ak 2L Fh i 45 1l P 9I0R 24 4% i 2
JRIER R A SR (B 10D BHS 8 43 ml K R 8 S
Gk EARTE T I 25 2 T8 OB R R IR AR TR —
o ) S > PRSI 28 YR B L &L s
Bt KL b T 7R B 3K A7 28 B 3 3 R A T K R
MR ad R4k S AT . (E KA B T 3R 58 K 037 32 30
120 em Fh5 AESCR IS St B sk 2485 ()8 1), ik
B o 38 A I 28 K A6 2k B 30 7 2R AR T U iz 2 B X
59, (EKAEFN IR 148 em LUJG - K A0 28 B 39 i 4 4%
AT IR E S5 G REE R TF LR K, [R]— 7K P
B J 2 A ) 24 4 720 7 D (& 12) , U 2 B AR iR
LRSS e

10 S RHEM % LR

B 11 FHsE

12 RIEKAG EFZE 170 em BIRER

BOK B B Jo 2% 24 Ak 22 R e . BB KA Y
W B RS SR BLEE Y R L 7 A ) SRR R L
GO WOPUIR 28 A7 B 248 7 A (E B8 R 5%
18 o 5 G Bk AL T2 A JE A R I, TR 9 A ] A [) 2
PEAT AT R B —E R LS L FEK AL T B E] 96 cm
I E 3 G RT3 BE4E T 20 em SERY T
BEE I, EAKALT B R v 5 3P e
St At BRI Y T S 45 E K BZ R F) 50 em 1RF L A
T 33 T AT LA 2 35OE B 22 9T B 5 B (AT 1.
.

3 EXMABRMERATHREREN=E
W HEEME

3.1 FEKGLEFAMBIEERENRE S HERENE
B RPN B KA ETHF] 120 em PLRT, 48
V4] 43 413 7 3B T 2 7K A7 4 B 30 42 1 v 900 24 6% 1 B
8] 43 A3 777 A A5 R 001 23 1) A 1) 24 5% S 9I00E 24 5% 11
TR 2 7 7K AL 2k B 3 J) 9 78 T o3 5 e, 42 1l
PEIIE 24 4 1 2% + R0 2 PHR I 5K, FEK AL
120~148 cm B}, =5 [8] 43 1 R B R SR IS 39
SFAB% L B B 1) S A 2R A 24 A% L I Y AR A T
Wl /DN o AR, R B I AR 8 T 3P0 1 B[] ) B A8 KL JS
GeREE  I R FE WS K, KA 148 ~ 170 cm
B 233 18] 3 A5 5 39 A1 2% K A0 2k B 30 7 28 4 48 % 7
ESTEENEE -3 ¥ty A=k S D e $43
TUEFULY R B B 2B 7 A LR R AR TR DLW
T ol 1 AR R AR R O . IR AN KL T B
15 K R AR I I A TR BN AR G R AR
PRI
3.2 BEKMTHEMEREENENHESHRENE
IR AL 170~50 em F B A b 97 3 5K
25 () 70 A7 B A i i 24 4 0 B BT R AR &
B[] 40 7 J5 Gk P ok 244 BUUR B AIG, K IR 18 )5
WIRE K 25 18] 23 A5 iz ok 2 4% B0 RLAE Y, P A T s
AT s o R R B 2K 5 R) A TS ORI A S 4k
HH AT A 1 K B 45 W K B S I AR B B 7 AR R
BAR AP R AR T AN, KA R BB B U
T Bl T R AR R R A8 I



http://gks.cqu.edu.cn

19 ST TN PO YIRS YT E YT T 99
surface morphology mapping using high-resolution
4 ZHig

D FERAL b T b A2 w4 57 R 3 A 24 4% R 1)
Gy A B AR LA SR T 1R A 1) 24 4% S T A — KO
PN B A T SR B4 88 1 728 T J7 2C7E 7K 67 46 B 3
S BB A B DN ) Sy A A2 4K DA A AR AR TR — g 1)
B s — 1 ) 1 IR B 4% — 3P 1 A8 T 2ok A B 25 7K o
TR KA LR B A B, KA R BB B
1) 23 ] A8 T 26 90K I 4% s PR ok 2L 4% L K 9 08 3 T
KRR GG I

DFERTHIE K (0~50 em) M IEH B /K B E
KBTI (50~120 em) , 4 4% 3 B AR 2 31T 20K
V2R BRI 5 L HE B0 S | 0SS 3 387 48 A, I 0 DA R
PHEN F 5 B E KB B E K (120 ~148 cm)
S EIIEE SORSEAY  FIEEEN -S43 PRI E S0
W /N » ST 5 ZR B3 R RIS 2 W 1S K 5 TE R B K B B
B K G W (148 ~170 em) AT 4 248 K & KEA W 2%,
Jo GBS R E L AR TE DL T 3 v R AR 0
A s KA BT AR R K I R A R g
R 7K i B 5K 24 4% 32 2 BT I 30 A S 2% L 0 4
FEK (170~120 cm) 244 ) B B K R 2218 5
Ja AR 7K (120 ~50 em) 4 4% 4 B0 40 38 FUAR AR K, 7
AR AR TE e R B A IR K AL B B B R B U T B
T A R 2 15 W i

3 TEPE IR AL T B 2ok 2 v 5 3 AN [] i B F0 A [
23 [A) AL 4 7 A 2B A 22 AN T] L 0 ) 3 ) S R AR
SR T Bl L 7 R Al B A S A 11 43 [R) R0 [R] AR 4 R
P o DL PR KA JE 0 1 28 Ak B B 25 43 BT I o O
M SR SRR I ) 2 35 4 30 4 DX 3 BB it

) iE— 25 W 506 DA 56 5 Ry 5 i o 31 1A
F 728 T AT AH L 1 B 3 A R 38 90E 5 — R M 1) A A
IR I0 5 5E 5 0 50 A 40 1Y R R AR O R AE S AR —
S0, A AT Ry oAt TR 5 B AR AR S, BB AR 3 50
P 5 SR A ) R 38 HG At TR R g R AT 2 AR [
SR R AR AL 3 550 B A8 T8 A 5 B 4k o L
AL

5% 30K :

C1Jram, W e AR I AE 55, T B e 2 Vi fb B A 2 1904 il

WwFgE [J]. 60 J1 2 5 TR % 4. 2009, 27 (6) : 1103~
1112.
Xu Q, Tang M G, Xu K X, et al. Research on space-
time evolution laws and early warning-prediction of
landslides[ ] ]. Chinese Journal of Rock Mechanics and
Engineering,2009,27(6) :1103-1112.

[ 2 1 McKean J, Roering J. Objective landslide detection and

airborne laser altimetry [J]. Geomorphology, 2004, 57
(3/4) . 331-351.

(3 J#AmHT, 250, J5 o, 5. 3 35 e 00 iz gl 305 1 20 JB

FerE KO PR LT ] 5 A 1% 5 TR, 2012, 81
(3):570-576.
Hu X M, Yan E C, Zhou Y. et al. Fractal
characteristics of landslide monitoring point movement
trace and its application [J]. Chinese Journal of Rock
Mechanics and Engineering, 2012,31(3) :570-576.

(4] EB4e, 2250 1. oK A & KO0 AR 5 0 3 0 s i i o [ .
A+ S12£,2007,28(12) :2722-2725.

Wang M H, Yan E C. Study on influence of reservoir
water impounding on reservoir landslide [J]. Rock and
Soil Mechanics, 2007,28(12):2722-2725.

[ 5] Greif V, Vlcko J. Monitoring of post-failure landslide
deformation by the PS-InSAR technique at Lubietova in
Central Slovakia [J]. Environmental Earth Sciences,
2012, 66(6):1585-1595.

[ 6 J skdsts, 258150 B 0], 55, 26 T A 5 20 07 06 10 0 g

Bt [T ] IR B Be 4l - 2012,29(4) - 21-25.

Zhang T T, Yan E C, Hu X M, et al. Landslide
deformation analysis based on factor analysis [ ] ].
Journal of Yangtze River Scientific Research Institute,
2012, 29(4) . 21-25.

[ 7 ] Strozzi T, Farina P, Corsini A. Survey and monitoring
of landslide displacements by means of 1.-band satellite
SAR interferometry [J]. Landslides, 2005, 2(3); 193-
201.

[ 8 8B B 2K 4, % T S 80U M R FL I8 3

AW R AL B 5E [T, TR b 24 4k, 2011, 19(6) »
795-801.
Hu X L, Tang H M, Li C D, et al. Deformation
mechanism of baozha landslide with parametric back
analysis[J]. Journal of Engineering Geology, 2011, 19
(6): 795-801.

[ 9 ] Colesanti C, Crosta G B, Ferretti A, et al. Monitoring
and assessing the state of activity of slope instabilities
by the permanent scatterers technique [J]. Landslides
from Massive Rock Slope Failure, 2006, 49(3).175-
194.

[10] SRR, EULE B BT . 55, =k R XOK 28 4k 5 4L Tl

FERY )W A T R AE OC F [T 7K SO Bt R b R
2011,38(6):68-73.
Le Q L, Wang H D, Xue X Q. et al. Relationship
between the deformation features of the Huayuan
Yangjichang landslide and water level changes in the
Three Gorges Reservoir area [J]. Hydrogeology &
Engineering Geology,2011,38(6) :68-73.



http://gks.cqu.edu.cn

100 + REHR YL KB TE

% 36 %

[11] Pradhan B, Lee S. Regional landslide susceptibility
analysis using back-propagation neural network model
at Cameron Highland, Malaysia [J]. Landslides, 2010,
7(1):13-30.

(127 BRub el 20AG. B 3= R S B ae [T . 1l b
4R ,2002,20(1) :112-115.

Chen H K. Tang H M. Research on start-up of loose
landslide in lab[]J]. Journal of Mountain Science, 2002,
20(1):112-115.

[13] Lai X L, Wang S M, Qin H B, et al. Unsaturated
creep tests and empirical models for sliding zone soils of
Qianjiangping landslide in the Three Gorges[]J]. Journal
of Rock Mechanics and Geotechnical Engineering,2010,
2(2):149-154.

(147 XUAH 3R, 5K IE 4% A% AT 075 55, =l TR 3 I8 2 0 A

FE Wi 77 35 3 56 AF 5% (7). T2 M Bk 4 B 24 3% . 2008, 5
(3):351-355.
Liu Z Q, Zhang Z L, Yang Q R, et al. Study on
monitoring methods of landslide deformation near the
dam reservoir bank [J]. Chinese Journal of Engineering
Geophysics2008,5(3) :351-355.

L1570 S4B 3, 8 A XA o = 0 J2e DXt AR 04 1 A s M
BRI OF R [T ], & A 1% 5 TR % i, 2005, 24
(12):2089-2095.

Hu X W, Tang H M, Liu Y R. Physical model studies

(E#% 73 70

[13] Venugopal V, Varyani K S, Westlake P C. Drag and
inertia  coefficients  for  horizontally = submerged
rectangular cylinders in waves and currents [ J]. Journal
of Engineering for the Maritime Environment, 2009,
223(1): 121-136.

(147 g ifgaRe, 4SOk, JH A NI ¥R7K Spar - & £ R B IR 3 A
RO s EEE RS %M: ARRBE M, 2008, 38
(3): 508-512.
Zhang H Y, Zhao W B, Tang Y G. Calculation of wave
loads acting on a Spar hull in deep water [J]. Periodical
of Ocean University of China: Natural Science Edition,
2008, 38(3): 508-512.

(150 SR, Bk, T8 A, 45, VR ) s 18 T T 15 A 4% 45 Aot
Brigl)]. e TR, 2010, 28(3) . 68-75.
Jiang S C, Teng B, Ning D Z., et al. An analytical
solution of wave diffraction by a submerged vertical

cylinder [J]. Journal of the Ocean Engineering, 2010,
28(3): 68-75.

on stability of Zhaoshuling landslide in area of Three

Gorges reservoir [ J ]. Chinese Journal of Rock
Mechanics and Engineering, 2005, 24(12) . 2089-2095.

(160 2500 BRI £ 0 5. B 8l A% 12 78 O 20 i 46 Al
TR 3 ep g B2 AT [T . & 4 J1 %%, 2005, 26 (2) -
231-238.

Luo X Q,Chen H Y, Shen H, et al. Application of
automatic mesh methods to landslide model test [J].
Rock and Soil Mechanics.2005, 26(2):231-238.

L1770 P4, £ e, AR LR M AL A B B AE 2 R 300 3803t R 7K Ao

T b g R LT AR RS PR BT TR, 2010, 32(1)
31-35.
Deng H Y, Wang C H. Prediction of groundwater level
for reservoir slope with nonlinear-combined model[ J].
Journal of Civil, Architectural &. Environmental
Engineering, 2010, 32(1):31-35.

(18] 248 %, Knappett J A5 5 e, A F+ B 55 A T 2 3

FREEORAMRBM R a0 %5 TR,
2008, 27(8):1586-1593.
Li S J, Knappett ] A, Feng X T. Centrifugal test on
slope instability influenced by rise and fall of reservoir
water level [ J]. Chinese Journal of Rock Mechanics and
Engineering, 2008, 27(8): 1586-1593.

(%3 B ER)

[16] it #tb 52 F1 PR AF 0 T KA B2 19 3l J i B AT 5%
[DJ. L [AH K%, 2004,

[17]Zheng Y H, Liu P F, Shen Y M,et al. On the radiation
and diffraction of linear water waves by an infinitely
long rectangular structure submerged in oblique seas
[J]. Ocean Engineering, 2007, 34 436-450.

C18] EHEA, Mifh, ST, UK =ik 5Ll B 22 Hh 52 7K 3l )

RN BT LI ] [ B R 2f 4. HAR B2 i, 2011, 39
(5): 650-655.
Wang J J, Lai W, Hu S D. Seismic hydrodynamics
effects on group-pile foundations with caps merged in
water [ ] .
Science, 2011, 39(5): 650-655.

(197 2= E . Bk, R X B d s fE M. 2 hi.
JURT PR AL, 2002 50-60.

Journal of Tongji University; Natural

(%3 EHH)



