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An analysis on the destruction mode of Wuxia scissors peak down
the shore slope in the Three-Gorges Reservoir area

WANG Ping', HU Mingjun', HUANG Bolin>, ZHANG Zhihua', ZHENG Tao', WU Kunda', MAO Bo'
(1. Chongqing 208 Institute of Geological Environment Co. Ltd., Chongqing 400700, China;
2. Key Laboratory of Disaster Prevention and Mitigation, China Three Gorges University,
Yichang, Hubei 443002, China)

Abstract: Scissors peak bank slope is located in the left bank of Wushan gorge in the Three Gorges Reservoir area, with a total
length of 2.1 km. Influenced by Shennv peak box anticline in the north and Shennv Xi-Guandukou syncline in the south, the
bank slope is steeply sloping bedding rock bank slope. The slope of the bank is 45° ~ 89°, and the whole is a composite
landform of steep slope and steep cliff. The quaternary strata exposed on the bank slope are mainly cluvial gravel soil, and the
exposed bedrock contains the strata of the 3rd and 4th members of the Triassic daye formation and the 1st to 4th members of the
Jialingjiang formation. The strata are diversified.The rock groups are mainly hard rock group composed of carbonate lute of
Daye formation and Jialingjiang formation and soft rock group composed of karst breccia of the second member of Jialingjiang
formation. The rock mass structure ranges from very thin layer to very thick layer, and the slope topography, stratum, rock
group and structure are complex. Within a range of 2.1 km from upstream to downstream of the bank slope, the slope structure
changes greatly, the deformation and failure characteristics of the bank slope vary greatly, and the formation mechanism and

failure modes differ greatly. According to the different geological conditions and characteristics of the slope, it can be divided
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into 6 large sections and 6 sub-sections.Based on the characteristics of the macroscopic deformation and failure of the bank

slope, the current deformation and failure of the bank slope are summarized into four aspects: "structural cutting and unloading",

non

"local fracturing, sliding", "surface dissolution", and "rock mass deterioration in the subsidence zone", and the failure modes of

each section are analyzed from the perspective of the formation mechanism of the bank slope. In addition, this study also

analyzed the deterioration characteristics of rock mass in the bank slope above the reservoir water level and the reservoir water

level fluctuation area, and proposed four types of rock mass deterioration and failure types from the perspective of rock mass

deterioration: progressive release slip along the plane, collapse slip along the weak interlayer, X-type joint slip, and toppling

collapse along the plane.

Keywords: steeply dipping bedding rocky bank slope; genetic mechanism; failure mode; rock mass degradation; the Three-

Gorges Reservoir area
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Fig. 1 Scissor peak along the bank slope location distribution
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Fig.2 Scissor peak along the bank slope view
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Table 1 Sectional characteristics of downstream bank slope

SYBr BUEERGS  KEm FH B R S R
T 1SSkmeS00m~ o RS MREE . FRYE R R KRB RORBE AL B R ERIRIE 1 R e
> 155 km+600 m BERGE B, 5, BEPRRER 3 R ARV 25 [ BT 37 0 2B - RS B
Moage  1SSkme2eSm~ o BBLLEE WPRaEH R R B AL BT IR BRI % LA, SR
155 kmt500 m A PR R RN R e 4, DR 2 22 2 PRI 16 2 X SO 3-BA T
BB DI T 12 DI, 0 P50 4 2 i VT2 — B R, Ut
lop 1SSkmeOSom- R SRS e A A W R IR TR B R A (T i, R IR
2P 55 kmt265 m (L TEN S PR 7 DU AT 51, 5 10058 8 X S T RE A A e 2 B A 4 Ak
SN, I RS- T R
I B R T2 5 R I R, I T b ph B b T2 — B . — Bty 24,
LR B R S A, L T T IR . B b B
—_— 154 km+783 m ~ MRS MR T R IR B R 2 AR R bR b T A R R
. 155 km+086 m 303 piksE R B KR B, A IR . Bl EITG R ATE B M 75 X
BB 7 2 858 B RS BB 9 0 X s ] e 2 45 e J2 B A £
S0, tH B RS- AR
W T T 152 38 3 i T = B P R 2 R 1 IR B 5 R i U
HIVE 154 km+527 m ~ 5 ISR, E e BRITA BaEE P RZR K & A m miks, (B BB a B Ehia N
AV 154 km+783 m SO A BB ZE T I8, oA R PR /N, BB T AT B A T A DX I
{1955 AL B E 3 R IR 1 A A5 A 7
TR ST A = B P R R e PR R 1 2 R Pk
Vg 154kmeissm- TS0 R T {6 A B, B G LR S X R B, R ~ S A, BT
X 154km+527 m 342 st 22 R LB T Rk R R G . I R AT Wk
- B Y E B2 R e B R
~ T b T B W T — B PSR I, R ible L 1 25 I R,
Vops 153 kmesssm- MRV | SRS e (RSB, B e A T PR X L X TR, AR SR KR
2P 54 kmt185 m 300 bt Pt S BT A B ) 2 5 LR S ETR FR BRI, UL
T BRI RSB B 5 T RS 0 Y R R
. o TEBR R R b VT = B R 2 LR A R e TR L ERR B 2 R
Vi R oty AT RES, sl e e, VLT P8 % L0, R B
- 885 m - FN SRR I IE 255 L SRR IR R R R A R ATE .
54
e 7 B Bl S B VL= BRI, 12 IR, TR A, 4
Vg 1S3kmisOOme g MR RESOR Serppgs, i AR OKBUA R £ R R, It

AT RE HH B -5 A




2021 4 £, S SR DX AR TR B R AR S 55

B3 HINERESBRTERE

Fig. 3 Scissor peak slope section schematic diagram
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Fig. 4 Bank slope structural joint feature map
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Fig.5 GPR interpretation map of bank slope unloading

(2)JRiB S, W

Fe e BE s AR I s m AR K R R e R, 724
T e A HL TR A E T, 7R RS B 2 DXRS Jmy
A UL AR S ST SO IR B . TR, b R R o )
I 2 (18] 6) o H 58 — B Rt Ik — G BE 2 B2 T
Ve B K F b2 el WL, R B URBEZY 0.6 my 3% 1 IEBE
FET R B, AR A S B A Pt R B K R
MG, AREWEZDR, HUAk, YRR SR EIR R,
Hop s T B g b 2 T WA B, J7 M2y 180°, 54t
el SN MRS . BT BRI A E A mBRILA
BEA TR MR A I 2, H T AR X Ak, B¢ J2 45 i 1 X
BEAE KT R I 25, 1% X 38 30 AT BV 5 T o B e
-t iR (&1 7).

El6 REEHEMK. EREFAHEFHRBR
Fig. 6 Local bulging, fracturing and early slippage of bank slope

(3) s 4 oh

B T AT 1) 7 39 o i PRER ¥ DX, M A I
B, FErh 7 BE DI LA R R B i i 5 O 2, &
TR BER G, AL e G R b 9 00 BB 1T DX ] DL
KT LI B e A, 5 1] e KU R £ 226 m,
Jay P8 XI5 DR ok A B B T (11 8) o R AR IX B

Mo b LA/ h 288 | I KOs AL O 32
Ih AR YT T S AT A R, b SR A R
K MR I T RLEAT 6 Ak, SR R iR TS AN AL
AR, B E . AR R R B AR | B BE B X,
FErh e KRR H 98 2.1 m, 55 2.5 m, T N B R 2
10 m, FRRGEEEZ 3.7 m, Al WLIREEZ) 6.5 m. 7 357 ih



Hh T B S B R oA AR

R

. 56 .
AR TIN5 10-10" e
FeA8) 1:1 000
i (W) e
|53 O 1 5 R |
360 | R 360
330 foin 330
300 |- D213: 75 160.00m {300
AR 161° £56°
270 r‘“‘ %) 161 Li;w 270
240 23 1240
g 210 ks [210
EE 180 - 175.00m A£2E | 180)
IT 150 145.00m /K {2k 150
158 e SR\ i 120
- AR
60 Qak
30 \ —
0 | 7 abia e sann e = =
3 ’ X i AR el 30
0 60 120 180 240 300 360 420 480

1 5 /m
7 BRBEERERXEHHRIIEE

Fig. 7 Geological profile of bank slope in weak interlayer area
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slope fluctuation zone
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Fig. 16 Failure mechanism diagram of bedding release - slip
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Fig. 17 Failure mechanism diagram of slip and collapse along weak interlayer
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