ST S
JOURNAL OF GEOMECHANICS

Vol. 23 No. 1
Feb. 2017

523 B4 1)
2017 42 J

TEHES. 1006-6616 (2017) 01-0078-10

R X {5 B B e H T

EEME, RAFE, BeE, 2 0%
(1 RERFWTT TR SMLY¥PE, 5% 710054;
2. v ] R A R UM R A L, 2RI 430205
3. EEPRTITHA G X £ RO B R A B Ry, EE R 402560
4. FRT MR A T & R 107 HUBRBL, K 401120)

W OE: aRERBEFER - BARMERBRRAANFRANEL, BRTERRR G aHEN 2N
Bt (BN, BEMAE): #AETOANRRHEE XA MAN & EEKEHERFLES
MEHEHEFLREANBE L OER N &, AREAENARBEA M ETEER, REBHR
gtk F £; BAMTREAFAEA R HIFANE LT LEX 2, S ARERUXFRH T B A
THENEEZRT R B EHHA N B2 BN, oA 6 2 54 32 B9 B 6 4 3
FREWERA: (1) HE—FHTE, SELTAEEPH &M, EEBRFE 0 EER
FrReMi, AR -WBH7FMEERREZMELA; (2) RFEHIANET S, BHEALTE
HHEAAIBRNEHHARENE, WNBERARTANIEEAZT I HE TSRO F MRS, &
MWPH T RN ENRELGERRKE, MEFEE 7 RENHHLRRMK,

KEEWR: ZRER; R RBER; FEREH; BHERX; HHHEiE

FESES. P642.22

|

0 3l

V2R T R K ) T AR 8 b A A Y TR R
PAIRTL 255 4l = kK e o i), e 1 3 BE R, UK
VAR C 2 LR 7 EUE Sl i | 1
9 F B IR A A A} o A PR E TR AR S BRI |
AR e AR SR LA 3 5 2% R H AT U0 B DR R
PG, dnfar gk BOCE AR AT 47 | 22 4] 5 19 B 3 T A%
Jr g, X By I 9 B AT B B A A 5T X
KT RERL I (6 bl 35 3% [ 1 22 K B K i TR 1Y
MR, K E K S, R T R R 3K
I, AR 2 1R S RUAS B R A Ml T A 52 K A2 BIAR K
PWah, JCHAE =k DX, 1 33 5T 9 F 1 Bl 6 K
AT R P, 5 OQ A VLY 5 S B VLA 1Y
247 2008 4 11 A 23 B, BT AR L B AR e

K EE . 2016-06-30

M akFRiINAD: A

BRI KA, 2138 x 10" m” & £ R AE J L
MBI AL, SR m Ik 318 m iR, &AM
UK 800 X TT, 4k & Tk 20k 1AL
JCU T BRE Oy RBA R, R T SR 1 K
BB B, TENERIR R (MBI, A ik As
) RSN R (FEKB S, W, e, A3k
TR ) XCE R BT AR R
WmH

FIAT X 7K 12 2 34 3 (4 BIF S 5 22 4R v 7 3 K I
BT BB R AT KA R
R PEAS AR LA 1 K TR I O A TR K
JCAE FHALAR 7" K R TR e kT AR A
ST, AR DX K AR R RS B 3R B i
AT T e, JUH R AR 2 LR BB iR 7 SR i
i, 2 DIRR BR P 35 T8 53 0T 45 09 B8 E 1R AR O R 3
Bl v Al , A SR B R T AR e

E€WBE: "+ -0 EZEPEZEGE (2012BAKI0BOL) ; R SR ZEA R 55 2 3 B) B H (A AF#2£310826161013) 5 [ 1

R A R M P A T H (12120114079101, DD20160268 )

EE® A WAEE (1988-), 5, Mo TR G, M4, TR, % MAF TR TS K ER T I/E, E-mail: 371422852

@ qq. com



%13

YRR, A =W X R AR B BB G R AT T 79

BRI B BEIX 2 B T BN, 2 T X R
B A 5 i B Atz

PR, AR S0 308 BCAR Ik B 2 e e — B Y I
TR B BE ST R 42, IR T 6 B 3 A A9
SRy BLBT I SR B AT ik, OF a2 I ECE L
X T VA A L1 T 56 I B AR OT R R A T
I WIR B B i) a2 i R PR, R e AR RS
BB B IAAR T O AR R T 3 Bl A it
A REA e R —E S5

1 WX T AR

HPR T AR B R, TR VT AR e T
MZe s, BEAK FIRIX 5 km, | K 475 km,
NEE =R 125 km, J& TR Db AR LT A B
CULIE 1), Il BKGE 1) 32 XA i il A, AR
NEE J&Ai, f oY 1 48 KL R — K A 3 —
PR —II—b a5 — 4, IE &R 730 m (X
WeWl) ~1211.5 m (Mi#F3E), LIBSEHES ~10 m,

T 3 DX 3 A O B L I 8 Al 508 AR R A
PSR, M S Y I O 5F B 1 W 2 K — &R 5
SR, TR I O B R R R AR LD AR

Bl WK AR

Fig. 1 Landscape of Maocaopo bank slope
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Fig. 2 Structure outline map of Three Gorges Reservoir region
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Fig. 9 Maximum shear strain increment nephogram

I TR B B 2,

A 3% A 2 HR Pk e 9 5 R IR 0
PRI A3AT, 7T 0007 HE 2 8 Bk R AL T IR it
FEMES 1 W Be——3 551k B W B, PRt oy Lk
IR AT I B B R M R M 0 R RO TR
AR B 55 A0 RN W RS, D R B 4 Bl 3R A B LA T
o

G LRIPH, RAEM TR (HEWH
PRSI + 3 ) X SP R b R e kAT B IR, T 2013
4ET H 2 H ~2013 4£9 H 6 HKFEARAKN BT B
Y EE PR TIT 208 A TRE A Al T8 s (ML 11)

3.3 MIRAREBEMRILSN

TR JEAT IR BB IR B, R X R A
B Bealb 47 X p, A LA BR - 3 P 4 1) B %E 1k
VR R BB ia MG, 25 08 24 T I ] e A AR 1
5220 1 38 R 35 3 A0 35 1) 20 Fr o DR AR SCHE
W iR BT R 2> By Boiie B, Bk e
B, AR R AR R AR, 0 A I Bl IR o R
T AR B4 By B, A A R U Y AR TR A SR
EENE, DARSNRKR KRB, Lk
8 TR BT R T7 R it

X P 5 58 A 5 WA [R] A2 JE B B AR E R T



%13

WRAECE, e e K 191 O 4 9 B 5 85

FLAC3D 3.00 Job Title: 3 1801+

Step 10158 Model Perspective
145431 Sat Apr 18 2015

Center Rotation
X 17234002 X 90.000
Y-90726+001 Y 0.000
7200004000 Z 0.000
Dist 881204002 Mag: 244

Plane Origin Plane Normal
X 0.00004000  X: 0.000¢+000
Y:000004000 Y: 0.0006+000
7200004000 Z 1.000e+000

Block State
Plane: on

175 m|

tasca Consulting Group, Inc.
Minneapolss, MN_ USA

(a) VA ELHT

FLAC3D 3.00 Job Title: 3 5208 1

Step 9388 Model Perspective e |
1652:05 Sat Apr 18 2015 \

Center Rotation

X 136404002 X 90,000

128604002 Y. 0000

7200004000 Z 0000

Dist 88120+002 Mag. 1
n

Plane Origin Plane Normal

X0.0000+000  X: 0.000e+000
Y-00006+000 Y: 0.000e+000
7200064000 Z 1.0008+000

cabl oree.
Magfac = 0.0000+000

tension
compression
M

aximum = 512084005

tasca Consulting Group, Inc.
Minneapolis, MN_USA

(b) MBI R R—

FLAC3D 3.00 Job Title: % biit A it &

Step 9450 Model Perspective
14:48:01 Sat Apr 18 2015

Center Rotation
X 170904002 X 90.000
Y:92166+001 Y. 0000
7200004000 Z 0000
Dist 8812e+002 Mag. 305
Ang: 22500

Plane Origin Plane Normat
X:0.0000+000  X: 0.000e+000
Y-0.0006+000 Y: 0.000e+000
7200064000 Z 1.000e+000

Block State
lane: on

A ﬁ“%%g 1751
NDOSSECANEEN, —
Winpy 5
SRS ERDRE
«m»m
O VT
VAVA

(o) B2 T R—

B 10 Bk X A4 A

Fig. 10 plastic zone distribution

FECRBEAT X, W KA RS . 0 N AR B
RS X 73 A5 45 A BE 70 B 17 4% 75 58 19 18 B Be o
P PR T RBPA SR I (W& 1), h L
FOHTAA: W — R, Y AL TR R AR B B
w, HARSER A B AR B E R AR, W
B 36 77 58 B B 6 ORI 25 57 3

4 Hip

DL R R Oy S, BROE T RO TR
MIBIE T, MBS

(1) PR Y H E b T 3500 55 1k i 5% 28
MEIR B B, LB BE AR Y 2 45 B 3R Ol B RO VR A
TR0 55 4k R B 5 >R FH A PR A 6 1 B R AR
S T S JH T R N AF R B 38 T A T T 1R A T AR
WX TR RN, EHTHAE LK RERE
W B ——— 4 5% T 2L - ) A 94 o

(2) BB A 4 B T HAE 5 35 1Y) 3 B 555 Ak v
BB, A 3 O 58 0 3 A IS L B IR SR B A
TG AT 8 1 7 8 3 A v ELASORAIG ;78 1R B i 25 3
U 28 - U150 o 0 B B, Al AT 8 T R B TR R
Uf, AR LT %A B A s B A — ¢
W R — By I8 7 35 7E AN [ A2 T8 By B 1 Bl TR R 4 25
AR K 5

(3) LT RF Bl A 7 58 48 I+ 3R ) 48 JF B Bt
RIBT IR RO, 32 R I B A BT Y A3 B BT i
R Fakdext iR AT Ay BT, AR B R B T
AbAETE B Be S Al 1, e R R BT CR 4 IR &R
DL A8 G 2 W i B A TR 3, M e B
WEREBTIA 75 o

Bift e B A0 5 A R BT A A o,
FEE T PR A I A A SR 107 i J BA A
208 b J BAAY S B, A R RS

1 OREFRRELE

Table 1  Treatment effect comparison of different plans
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STUDY ON CONTROL MEASURES OF COUNTER-TILT ROCK
LANDSLIDE IN THREE GORGES RESERVOIR REGION

TAN Weijia' , DAI Zhenwei'*, CHEN Yunxia’
(1. School of Geology Engineering and Geomatics, Chang’ an University, Xi’ an, Shaanxi 710054, China;
2. Wuhan Centre of China Geological Survey, China Geological Survey, Wuhan, Hubei 430205, China)

Abstract: In this paper, Maocaopo in the Wu Gorge section, a typical anti-dip rock landslide, was taken as the
research object to describe the phased design process of prevention and control measures for this type of landslide
(principle, idea and method) ; First, the deformation failure process and the current deformation stage of the bank
slope were analyzed on the basis of existing geological survey data and the characteristics of bank slope deformation
failure at the current stage, so as to determine the corresponding instability mode and main control factors, then
propose alternative schemes for landslide prevention and control. Second, different deformation failure stages of the
landslide were reasonably divided. Numerical simulation was applied to carry out whole-process evaluation of the
outcome of each alternative scheme for landslide prevention and control at different deformation failure stages of the
bank slope. Reasonable prevention and control measures were established through comparative analysis. Main
conclusions of the research include the followings: (1) For the same bank slopes, their deformation failure mode
and main control factors are not exactly the same at different deformation stages, and the same prevention and
control scheme renders significantly different outcomes. (2) For the current stage of Maocaopo, the landslide is at
the slope toe weakening and slipping stage of the deformation failure process. The main control factor of deformation
failure at this stage is the weakening and slipping of rock mass in the hydro-fluctuation belt. The scheme of slope
protection with lattice needs a lower construction cost and produces a better prevention and control effect, while the
scheme of bolt anchoring needs a higher construction cost but has a poorer effect.

Key words: Three Gorges Reservoir Region; counter-tilt rock landslide; Maocaopo bank slope; deformation

mode; control measures



