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MECHANISM OF APPARENT DIP SLIDE OF INCLINED BEDDING
ROCKSLIDE—A CASE STUDY OF JIWEISHAN ROCKSLIDE IN
WULONG, CHONGQING

YIN Yueping
(China Geologic Survey, Beijing 100045, China)

Abstract: Taking Jiweishan rockslide in Wulong for example, based on analyzing of geological conditions and
mining exploitation, the new failure pattern of inclined thick bedding slope under gravity, karst and mining
processing is simulated with the fast Lagrangian analysis of continua in 3-dunebsion(FLAC’). The results show
that the apparent dip slide of inclined thick bedding slope has 5 principal characters: (1) Bedding block-broken
body, rock mass is split into obvious distinct blocks with several groups of joints, similar to toy bricks; (2) Incline
rock mass support, the sliding rock mass along dip angle is supported by inclined stable rock mass, then sliding
direction is changed from dip angle to apparent dip angle; (3) Apparent dip exiting, the valley and cliff provide a
free space in the apparent dip exiting; (4) Driving-rock mass sliding, the toy brick rock mass is long-term creeping
with the shear strength decreasing from peak to residual value and the sliding force increasing; (5) Key-block
resisting, the pressure on the key-block is increasing by driving-rock mass and inner strength is decreasing due to
karstlization; the key block is suddenly broken with shear rupture that triggers rockslide. The mining activity of

iron-layer 100 m underneath sliding belt induces stress field change and different subsidences between bedding blocks.
Key words: slope engineering; inclined bedding slope; apparent dip slide; key block; bedding rockslide;
fragment flow
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Table 1 Comparison of the real state with forecast of geological
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Fig.1 Schematic diagram of apparent inclined bedding

slope
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Fig.2 Concept model of apparent sliding of oblique inclined
bedding rockmass
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Fig.4 Overview of formation of the Jiweishan hill in Wulong

(5 hours before sliding)
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Fig.5 Apparent inclined bedding slope of the Jiweishan hill
(after sliding)
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Fig.6 Geologic model of Jiweishan rockslide structure, Wulong
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Fig.8 Stimulation results of Jiweishan rockslide shear strain

increment and velocity under nature condition
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Fig.9 Stimulation results of Jiweishan rockslide shear strain
increment and velocity under mining condition
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increment and velocity under key block sudden failure
condition
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Table 2  Physico-mechanical parameters of rocks of
Jiweishan rockmass
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Table 3 Mechanical parameters soft layers of Jiweishan
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Fig.11 Front bulge and fall of key block of Jiweishan rockslide

(5 hours before sliding)
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Fig.12  Stimulation results of Jiweishan rockslide shear strain

increment and velocity under large sliding condition

(LIE12(b)): WA SAALINNE 7] 4 2, (7] (Jh)
ORI W R, AL R R B ) R A
Wah. MHERY], REJUARE B2y =
KA NG 2R A T W R IDIRAS 1, R4S
RAEF Y& LE6).

3.8 M EEETEETERERB(FOS)S T

LI 4 B THUR W CR TR A B 4 R R
W], WHOR T1 REEEBALTE, LRSIkl
GV BRI (R BT IR I AR W] A o 00 e R BELAE
X0 I A G s e 4B PR A TR A DA B i) 4
H, 35 L B 3 S R T TR 4 A T W B A
[, 7 sk BHFUX A B R, BIMERE R
T TR AR s BRI AR, SR FLAC (1
SRIZITIRCT, K 3D [l R AL A e, PR,
AL A 000 ) BEBHACAE R IOV T1 REEFE WK Tl
(R A E R E(FOS). AR, eI LR )
TN JEE N A A AR AT O R, A B SR A
30°, AL, fERITE T1 288 RIAA R G EIE
Mgy g, =sin30° g=0.5 go

$5 I8 T, Matsui 2560 E e SR R R
Py RS SO - R AWTFEAC ¢, of, ARHEA
B D) AR AT SR 5 0 2 5 ST, RE R (4T
A AR R E R FLAC R OHA
hy CHRJEHTIRECR” I A AR Y 5k
JEi5 B BR P AR S 22 REBCTF NV, &
KHT WRPERRS” X AR, A5
SR MR Yk C 7 - P Nl = o P B O
FLAC™ . SOLVE HEATSRME, Ff% ) i BELH i
1 ¢, ofHIZ T AW (1) Frisr) BEE
@: @ = arctan(tang/FOS); (2) FTIRIMEI R I ¢ ¢ =
¢/FOS.

A BRI ) BSE R IR T T1 LR R R
AR SBCAARU] o) BEL RIS, ARl e S B TR AR R I B
WTINE, I AR B 7 1) K AR 1) NE J7 [l fm#%, T1 %2
SERALHIBE LT 0L 13, R 4). HIGR
IS, TN TR T R AR A (L ) s
[ESWEHAS AR 60°, WM g, =sin60° g =
0.866 g, Rt LML BTN, ST (T8 9 A
BB M SOt 4 51, Tt A 2R B AR B
P SEBR IR E R AL

4 EIREIEITIE B

T HERA DR TR A RHS MWL, %)



©224+

HA D1 TRER

2010 4F

3.72936-002 to 4.00006-002 r
4.0000e-002 to 6.0000e-002 "5 o=
6.00000-002 to 8.00006-002 s
B8.0000e-002 to 1.0000a-001
1.0000e-001 to 1.2000e-001

|| 1.20000-001 to 1.4000e-001
1.4000e-001 to 1.6000e-001
1.60000-001 to 1.8000e-001
1.8000e-001 to 1.8853e-001

I 9.24850-002 to 1.0000e-001 t;%,VL = 7
I B
ey F=
Btk |

(2) WIAIRAS BT DI AR 0

2.3948e-001 to 2.5000e-001 [ Tom g0y e
250006-001 to 3.0000-001 (7= T0 R4E
3.0000e-001 to 3.5000e-001 s "-_SQSQ‘:
3,5000e-001 to 4.0000e-001 -3 2ok
[] 4.00000-001 to 4.5000e-001 =Tl Wt
4.5000e-001 to 5.0000e-001 T
5.00006-001 to 5.50006-001 s v
[ 5.50000-001 to 6.0000e-001 |V UXZ]
6.0000e-001 to 6.5000e-001
6.5000e-001 lo_6.9480e-001 FRAK
3.2532e-001 to 3.5000e-001
3.5000e-001 to 4.0000e-001

firey Elea e
Yl

(b) WFHPRAS BT YA B 1

3.0890e-001 to 4.0000e-001

4.0000e-001 to 5.0000e-001

5,0000e-001 to & 0000e-001
|| 6.0000e-001 to 7.0000e-001

7.0000e-001 to 8.0000e-001 SN
8.0000e-001 to 9.0000e-001 el
9.0000e-001 to 9.9667e-001 —
4.9446¢-001 to 5.0000e-001 N
5.00008-001 to 5,50008-001 el
5.5000e-001 to 6.0000e-001 - _.mf-‘ e—
£.0000e-001 to 6,5000e-001 'ﬁﬂﬁ Bo—= o0

| 6.5000e-001 to 7.0000e-001 BEL 3 e : e

Btk
(c) WiiF IR A BY D) W A2 1 45

3.5047e+000 to 5.0000e+000
5.0000e+000 to 7.5000e+000
7.5000e+000 to 1.0000e+001
1.0000e+001 to 1.2500e+001
| 1.2500e+001 to 1.5000e+001
| 1.5000e+001 to 1,7500e+001 T

1.7500e+001 to 2.0000e+001

| 2.0000e+001 to 2.2500e+001 R
i2.25m+m1 1o 2.5000e+001 By ==

2:5000e+001 to 2.7500e-+001 N y e
2.75002+001 to 2.9393e+001 PNia e —

(d) RN SR A ) 7 AL 1 ik

13 XS R S0 ) BEL P T RSSO B MR 1 e 2R
Fig.13  Stimulation results of Jiweishan rockslide shear strain

increment under 2D sidesliding condition

4TI ORI AR E BB A RO R T L)
Table 4 Factors of stability resisted by T1 interface and key-

block without considering to sliding layer plane

WA PUBY R e
T4 N ST
WEEERA/() B SikPa A
ERGEENN 35 150
EAL IR 1.71 VA R
P NN 35 200
BRCEES 23 100
R A 113 2/3U8{ 30
P NN 23 140
RGeS 23 100 ol <
Ik 096 URIEI.
KA 13 70 ZU1/308 A 50 5
Y 4 ‘\f’i .
e Yk 23 100 015 )"@é)ﬂZkUjJNull
R YUk 0 0 F R

HKL 2170 m, BB KGEE 470 m, ALY
46.8x10% m*, MAKFIZ 700x10* m®. HER X 7] £
OISR S AR . A X R
Poaiis X (LK 14, 15).

T HER X AL FIEURIX AT 2R NE ), R ig Ay
NE Ji Il mrdi sl e R . miE s
AP TAT RS, PR, PRS2 S50 B
U FH FIBELY, e VRV AR ) RIS B, AETEIE LY
BRI 30~40 m, FRJERE 60 m, KJEZY 800 m,
KL 470 m FHERAX . F 2 Piqg A1 Pym
I RYFR o B RECARA 7 19K B AT 30 m,
ARRHEE 1.5%10% m’. 78 EHERRIX (K KB A v,
TWBONRE, BT W RS R .
WAL, R AT . 1R KiES)
A

S B R A T BA X LR S, S
LR T R B R R, T A T — D AR A
e, B P RS L, TSR A

WA PUARERERR RIS, A0 e it DA BL T
T LR ksl mdiash . BEAE e ARG Kk
FAEEHER DR R, R AR /IS R A4 I
FEFRR AT 3V F R 4R 4R YA 45 S AR 1 s
31, JERUE B RERIX, HA R i .

T ARAE SRR A B R R s Stk fe e, ORI
B H ORI 58 B804, I ZEA Y.
PEER T TR ARE. [Fr, 8 I CRTZa
N4 NE SE [ ALt — 1 57 51 485 47 30 N 3k
FUX . BT E RS R BUAY 25, SEhri
FEA 50 WK TR X T 2 AR 1)

SO DA T U5 DX B IE AR BE R T, A i g A
FESR A B I ki shal R, AT AR ) B
IR T i BRI S . EEERYAE
FEIST R P Rl A (MRS R T, AR HERE
FERHE . 52 g shid R KRR, R X
R 18] 5 T HE A

5 i it

i Ed AT, SR B RIRAE 2 416k
235 g TR S MR A 7 00 o 2 55 5 2 D) e AR A B
W BHIZPRA PRI NW LA T R RS2, TRk
NHTIKEhEAR, R DA TR E
PRBHLEY,  SUEIXEh AR T 5 17 %% 0 NNE R0
FATT I, LA A CIE O S A AR e A



29 %5

5 2 39 FECRRAY-. MU 2 AT S5 R 1) 3 BB 5

AT PR X e L i i 1

*225.

C I kX 0] 4K
BN s ] mIEReax

[ #osx R (A1)
& f S JTEIX 7 DX R BE (P4
ene
‘ 0 b s S =
I 10, 540 IR Sy,
1 100 )30 L2205
1l ) BN
\{ 2020 3052130 N30

S 108

[T ol -

0 100 200 300 m
= e
P LA m

14 35 R L S —— 4 YA T8 A1 B HERA S5 T I

Fig.14 Map of layout and thickness contour of Jiweishan rockslide—fragment flow
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