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Abstract: Strength degradation mechanism of soft and hard interbedded rock mass of Badong Formation caused by rock/
discontinuity degradation is the key issue to reveal progressive strength deterioration mechanism of soft and hard interbedded rock
mass of Badong Formation in hydro-fluctuation belt of reservoir bank and to evaluate the stability of reservoir bank slope in the
Three Gorges area. Sandstone and silty mudstone of the typical sliding-prone soft and hard interbedded rock masses of Badong
Formation in the Three Gorges area were taken as the research object to conduct uniaxial compression numerical test, considering
the deterioration of rock/discontinuity parameters under the condition of drying-wetting cycle, the contribution of soft rock/hard

rock/bedding plane degradation to the uniaxial compression strength degradation of soft and hard interbedded rock masses in the
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Badong Formation and its relationship with the dip angle are analyzed. The results indicate that the influence of soft rock/hard
rock/bedding plane deterioration on the uniaxial compression strength degradation of soft and hard interbedded rock mass in the
Badong Formation has obvious difference under different dip angles. The dip angle is divided into soft rock control zone, soft
rock-hard rock-bedding plane common control zone, slip failure zone along the bedding plane and hard rock control zone based
on their contribution. The results reveal the mechanism of strength degradation of soft and hard interbedded rock mass caused
by rock/discontinuity deterioration and the influence of dip angle, which provides the basis for revealing the progressive
strength deterioration mechanism of soft and hard interbedded rock masses of the Badong Formation in hydro-fluctuation belt of
reservolr bank.

Key words: Badong Formation; soft and hard interbedded rock mass; strength deterioration; uniaxial compressive strength; dip

angle; engineering geology.
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Fig. 1 Typical soft and hard interbedded rock masses in Badong Formation
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Fig. 3 Stress-strain curves of the soft and hard interbedded

rock masses in Badong Formation under different dry-

ing-wetting cycles(f=0°)

(F2) , BE B AL ST e, LA RS I 28y =2 78 B 0 T
T = (Bl ) 7 1 2% (0.02 m/s) , I [# & F R MAE <
D5 18 (LA, 10 RS I A8 A o 0 SRB AL TR 9 4>
W A5 = 7 ) B R g — AR 2 A5 A AR A
(G SR N R s o s WS g i 1 T = el
F4 T 45 10 5 3500 AR 2 AORE B2 A AR5 45 e i A
JHHLR . 13 Sy W 0 45 380 A ] = P 0 2R 5T 2R
ZH RO 12 A R RE RS (OB £ ) B g — AR £k
22 RKWER
221 RE/BESUNEBEREAREERE 54 RE
ELLMTmamE UARL R E)Z A IRE TR
16 1A B w0 46 oAl e 0 R BE )2 AR Y
A5 Ak il 2 an &1 4 s

R 48] DUE Y, BRSO 52 AR 60 2
JE 47 5 2 BE 25 200 A8 B 0 S R Je el 5 1S K, il 4k

®1 AETEEARBTERAMBRRESME/EHARESEE

Table 1 Strength parameters of silty mudstone/sandstone/bedding plane in Badong Formation under different drying-

wetting cycles

TG TG A TG TG TG A THRAE TG

0w 1R 3W 5% 7 10% 15%
K% 41 (MPa) 2.28 1.17 0.79 0.67 0.59 0.50 0.39

bRt N
- PR () 34.8 28.8 19.4 16.6 154 14.9 14.6
e ik i (MPa) 1.44 1.35 1.15 0.47 0.25 0.12 0.03
Hi % 71 (MPa) 10.1 6.35 4.99 4.26 3.75 3.19 2.52
[Ee YRR H £ () 45.1 44.3 41.4 39.7 38.5 37.3 35.9
U5k B (MPa) 5.99 3.46 2.71 2.31 2.04 1.74 1.38
Hi sk 1 (MPa) 0.045 0.040 0.028 0.023 0.021 0.019 0.016
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Fig. 4 [Initial uniaxial compressive strength of the soft and

hard interbedded rock mass in Badong Formation un-

der different dip angles
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Fig. 5 Effect of soft rock/hard rock/bedding plane deterioration on the strength deterioration of soft and hard interbedded rock

masses in Badong Formation under different dip angles

a. O 2 ;b 1075 2 0UA s c.24°F 2 A 5 d. 2674 20 5 e.80745 )2 £A 5 1. 90°

)2 A

5 J (MPa) 5 0.0 AL &R 95 AR e R 26 7

2 N 0.0 (i)
=l oo,
C,= = = X K X 100%, (3)
N
ZN m,al,,([)
i=1 0. 0.
C,= ~ = X K X 100%. (4)

- N=6, Sy 5l TR 45 198 K5 0. 0 5 R TR A
PRI B0 46 B A0 T 45 55 B (MPa) 5 0.0 0 B VB

G A P S G SR N

S @ YR il T 4 Y

L1l
1k
H
5%

E

JE 45 A 1 5t

01 4 32 56 9 5 BE (MIPa) 5 0, AN % 180 2 25
I, A A SR 4 VR B 45 3 5 1 9 (MPa) 5 0000,
A% B2 T 25 A S PR SR U B Al R 4 K 1Y
JE (MPa) ; K RIE C,.C,.C, Z F1 A TR Tk R
TR Z A0 A 41 T B 2R 4 400RE 1 J2 4 R Bl
90 5 JE 95 A0 R BB /B A/ T2 T 45 AR X R
TR AN 2 TR



3956 HiEkF#  htp://www.earth-science.net 44 B
Ok state oot T 25 A6 (4 TRk R 9.72 % ~38.47 % . 1E I IX 6] 75 [l
shear-n shear-p s — Ij;] ,$}L(EE;E‘L)§%4ZI§E/‘J§§E%4‘BHH1—?}(%%1’& \ﬁ%%%
shear-n
skl AEAZ 1T 25 A 3 [ 45 1]
e nSIOME (3) 1 )2 W B R R IR X (28°<<p<<78°) : 1E

shear-p tensin-p

shear-n shear-p tension-p
shear-n tensin-p

tension-n shear-p tension-p
tension-n shear-p

P16 BB 40 25 PF T B AR A I 2 s AR Ol £ )
Fig. 6 Distribution of plastic failure zone of soft and hard in-
terbedded rock masses in Badong Formation under
uniaxial compression(=0°)

DL 2 v I B 3 /R A/ )2 TG B 2R A R T
L AR I 5 Al Y TR EE B O AR AR L R A 2
A 0°~90° 2 [E 4] 43 LR 44X ] (&1 9)

(1) BA X (0°<<f<C23°) « 24244 )2 i £ 4%
ANEE T RRAE PR R 80 4 A 7R 4 BRORE B
AR N DS A (A I N N
56.06%6~65.05% , il & L AL W ST ER R Z . N
34.95%~43.78% , JZ 0 & Ak 1 ST Mk B 23K 0, W] 2
W AN T TE G DX TR] R P, R L2 S A BR BE 5 b
F B ORI

(2) 3 A — A — )20 2 A 43 ) X (23°<<p<<
28°) : M WAV I/ T 2 2 Y B AR
JEE A8 S, TR AE PR AE RN 505 45 A0 B AR 2 R
R B e 4 R R 5 Ak Y TR R Ol 42.10 0~
53.88%6 , fifi #5454k i) BT MR B2 Ry 17.08 26 ~36.40% , )2

(a)
K
Block ‘at v

Colorby: State

tension-p
shear-p tensin-p
tension-n tension-p
tension-n shear-p tension-p
shear-p

shear-n shear-p
shear-n shear-p tension-p

tension-n
shear-n

Block
Colorby: State

A B RGO T Y EBHA KT AZZ D
FEA BE WA, AR 5 W R R A R IR AR
1) BRI 47 5 B R /DN IR T S AR i R B T s 4 e
(90° 4+ J2 1 1 , 34.83 MPa) 19 20% , T 1E 7 45 1k
R 25 A% SR A s 4 5 3 52 i i AR /s, TR A6 26 15
UG R R 58 8 25 A R <720 %% . 7 1 IXC 8] 98 B I L
2 2 A T 2 T Y S R R IR

(4) T 5 J ) X (78°<< B=<<90°) « X4 25 )2 Ml £y 5%
KB, TR G PR T RE A 25 A ) AR 4 FRORE
AR N R DR A (A I N N
74.07%~99.21% , B H AL BT AR BE RN L
0.26 %~25.64 % , J2 T 45 A6 19 BTk B /N T 3%, 1T
Z W AN T AE DX R R P R B R A B
9 A T A 2 A i

R XFI BT T RRCA /2 S A
AR BROE B A R s B 4 A Y Tk R 2 A
= R I - D N e = SR N TR AR A o )
R RO B A AR SR B S A 1 AL, O R
S E R ALA RO SR BT R AR
FE M 4R B AR

3 i

(1) i TN R Z 2Rk, RSO TT A £/
45 K T 25 1 BCL 7R AL R R S AR T 5 A Y
VEJHALEN I, BEAT T — R BRI AL, Al B2

ot

tension-n tension-p fif #—
shear-n shear-p

shear-n shear-p tension-p
tension-n

shear-n

tension-n shear-p tension-p
shear-p

tension-p

shear-n tensin-p

tension-n shear-p

shear-p tensin-p

PU7 B R A A5 F T BRI O 2 AR (247U )

Fig. 7 Distribution of plastic failure zone of soft and hard interbedded rock masses in Badong Formation under uniaxial com-

pression ( f=24")
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