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Analysis of stability diagram of rock bedded slope under hydraulic pressure
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Abstract: By analyzing the effect of groundwater on rock bedded slope, the hydraulic pressure model of rock bedded slope in both
cases that the outflow seam is blocked or not are established. Then the slope stability is presented and organized into a dimensionless

(Q+ P, S) form of expression; curve of relationship between geometric elements and dimensionless variables (Q. P S) is drawn
when the splay fracture in the tailing edge of slope is filled with water, which can bring convenience for analyzing the influence of
different geometric elements, water depth, different shear strengths of rock mass on the stability of the slope. By using the relation
curve, the effect mechanism of hydraulic pressure on actual bedding rock slope stability is discussed. It is shown that: the effect of
hydraulic pressure on slope stability is considerably significant. For example, the safety factor is reduced by 33.33% owing to the
effect of hydraulic pressure in the case of the outflow seam unblocked, which is the main external factors triggering the failure of
bedding slope; and the safety factor on rock bedded slope in the case of the outflow seam is blocked reduced by about 0.458 than that
the outflow seam isn't blocked. The results can provide an important guide to engineering design and construction of rock bedded
slope.

Key words: slope engineering; rock bedded slope; hydraulic pressure; stability diagram

1 51 5

B FOLSREGE N WA EATE L KL AT I A T
REAS W A7, 2 2 AR Bedb i by Ui B
TN o BUA A ORI v 2 % 1 5 L
W FUAIB KAL) U E F i o AT R R
XI5, S BOLIRASH LTI T OB — D E TR

Wk H I 2013-07-02

P ERRES TR R

K TRESEEER W], IORFEIA K2 57K
TEATEDIR AR . WHURYL, 90%I1 A SRILILAA
TR S ORI B AR T RARIRAS
N WUZE LS T R U /N TR N EEE A
HEATRSIKR, WAESATHZ 5 T RE R 5 A
SRS, (HRER AT, LR IS kR R

FEETH . VHHASEEHE I H (No. 2009353342540);  [E 5K HARFF 2575 ERHEFE 4T H (No. 41202225).
BAEETN: BT, B3, 1988 4F4E, W LW AR, 322 N RS s ok b T SR AR 14 A5 J5 T R F 98 TAF o E-mail: xiakaizhongl988@sina.com



2986 b +

VA 2 2014 4F

AR I P KK D YRl s T B0 B R A&
s BATSRERAMEMESR#NE, R G AR AT TE
e TN SR R R M KT o LA, REAT IR 5 o
PR E PRI TN B T 5 e N KR A AR A
B A RIS, SN2 8 M T /K 7K I
S R e HA, A AR K
DA T IR BOL RS E P T W 2 WE9T: Hoek
VSR ARG /K 124 B0, 4 T U i
1K 39340, DMK LE T35 T shAsse
YN 70% 2040 RAEEAEPRIS TAEAR K
SRATINRER S BN SR TR A T
R A RBUE W B AT PR x
BOVKRREERUK . NS TRAE R T T A
WA IE . HORZFE MR o A I BT s 1k
AT TR A AU Ve @ T A e R
() Sk 5K 2 Bt 78 7K et L AT A o 1) o5
NS WK TS K BE B A e m A
FEK B AR R BB . LA ERIFSE SRS
T 5 FOLAEK IR E 2 R 2 RIE K,
EAT IS5 ZE AT AN L LT EE = KRS AR
PUBY SRR TR E M 5, e A e 3Gt
SR RATH ARG I, AT TR Rt
AR S 2ok R BTemi AR, AR ZER
BEWIHRFEPIRING UL MO U E R B ZIH SR
WZH (O Pv S MRFAML, hHrilidae
PES PR (W o IR I 45 H 8 L T2kl b
LB 2 TR R i e oA SR PR 52 5 U 5 o
AT I3 AT, MR LB th 2 A 1K VR D
I REE VR KI5 o

PR R GNP it

2.1 KX RIE K E IR

7K g 2 Fe i Ao JCEE i b B I R
JJo HRFERIY, MR KAEM 5 S K BRI 70
H GRS s shisy, SRR A 2 A
ISR IER s KBRS R Ty N 3)
HEKE ST

SRIM,  IX P AN AR g R/ IN S8 X e T3 Bl T
A AR, E T KAE I R SEBrE Bk
AR, b3, Jurrol oA )5 R 55 v] g A1
Y IR SR A TE MM AR e B 1 R 7K Hs 43 AT
. ST, S T WU R KV FRHIZ 55
I RGSEVE RIS, AT T H R A RS SE T A
Sl 1 E PP B 2 A I M 1R K O 4y A
R, X RAE RS FE RIS DL, B REE KR i

BOK I BERUELLACHIRA 1, sl 1 For.

B 1 AR R B K R S S A AR R
Fig.1 Hydrostatic pressure model of rock slope under the
condition of blocked outflow seam

B 1 U IR e sl A oK sy, i
SRINERAERL ;v I35 ok R A5 K
71, HAGE XI5

U=05(y h+y,H,)(H, —h)/sinp .
V =05y h’

K n RSKEREE TR L B oERIA; H, A
MIEARBTH DR KIRAL s y, FKIERL

X AR RIS DL, HK s A
H AT AR B e 1977 44 Hoek 251
e HH RO IS AE 5 B KRB I R st 2
XA AR TR R, el
2 7R

B2 ERUEEKENBRR
Fig.2 Hydrostatic pressure hypothesis of rock slope

M5 2 BB, s 2 Ak s ) Rk
S
1

A BB . XA B A7 AE W]
WRAGBZAL . )5 2ok aE T KR L b
VAT 0 I, 42 () THE I Z IRk
BTy U BEE s s T 00 idisi b, HE0E R 1
IKBEAEET 0, UMALET 0. #F4RRED 1%



10 #

T e A R B, Wk 3 B

c Y
I-/ﬁ
B —t
Y
D Y &
ﬁ ~
A B a
(a) h <0.5H,,
C ¥ 1
V <=
D Z|®
B v
2o
4 N, b |
(b) h>0.5H,

B3 EKEN AR R

Fig.3 New assumptions for hydrostatic distribution

WK E S AL 4 SFKES AN 05 D
M 12 KA AL BOKE iR ER, Hh
0.5H,y.,: Y h<0.5H,, B MEKES Ny,
AR LR iR, VRIS 2 K s

H
U:V,—Wvall—z( h j } 3)
4sin B H,
IS SRR BERFEAR R, TR A K
h>05H, , W B gifKED N (H, —h)y, ,» W
Ja Sk EE FRUS R BRI 5550k

2 2
V=hHW—HW—£-7W
4 2

, 4
(H, —h)
2sin &

a4k R VOV 7 ol A 8 1) 45 SRR AT 1K B
FC, UFH TR K AR A B . ASON T
AR PR FE NGB, R KR A A%
2.2 KX HIBKEII1ER

Bl 7K s g 52 ¥ MR K AE 32 3 A i Blonk A b A
AT FE . K TAYes 2 gk,
T REH Y, M FKES )22 R iRshi,
st bR BRE I Sk s At

RTPoRA 25 8K AR IR oy e e 1 el gt 23 A 2987
T,=by,i (5
K b AR MIIT s @ UTBHT 1 KK T

Ji.

T BRI AR, A (5) ot
HAKIETIN, BHLI AR I 4 VB N A T
PRARBUE Hg /K BE AR (1 B

T =nlT, =ny  Ibi (6)

Ko n R TRE R (R KE s | A e SN
K RE . TP 3@BER KA RS, i 50

i:sinﬁ+? D
A D AL (6 nlf
. h .
T:nbywl(smﬁ+7j=nbyw (IsmB+h) (8

X TRAERE ZE NG DL, d T = K
KA A 0, LA T=0,

ATEUE H, 5K, AV SR
B IR M IRGE RIS FE MG OL, = B3 m
Zrok 8% EImOK I« TR Ky Bloksh
KR T3 (RN B KRR K R AT 5% AL,
FERS I REEVEHEAT I3 M, T35 Gk B 7K
e MR I S
2.3 TAB R

MRS AR R H P SR ZE R DL Y
KIS T=0, FrLk, HYREERSE FER L T IR D)
IR 5 25 R IS D IR 3 AR AR ], 4]
1 Joss i TRAEAR G ZENG DL T ALK ) i
TR LI 4.

B4 HIREEREIEENIAPOK R
Fig.4 Hydraulic pressure model of rock slope under the
condition of unblocked outflow seam

3 TR E T AR A

XA 1R 4 Fros F oK R . AR
WAL A B BEW « Rk R e i



2988 b +

i 2 2014 4F

KBV, w IR BRI U MK T,
HIZMKE 1, AR B, BRI N
¢, PFEVESN @ o BT I SR W A4 4 A
BEAT o, WIBARAE AR TR IRV AR R 1 I
J1 N KU IIR 5350
N=(Wcosﬁ—U—Vsinﬂ)tango+cl} (9)
R=Wsinf+Vcosf+T

YR M R EUE SO AR BT 1 R i )
ILLAE, W F, ATRoR
(W cos B—U —V sin ) tang +cl

F = - QL))
WsinfB+Vcosp+T

BuU. v AT (10), BEW =ylZcosp =
y(H-Z)Zcot Cy JEMREE, Z Naskikiss
D, T IRAEAR B FE I DL, TR A
MAREMERIE, (h<05H,) Fikih

4 2
H-Z)Zcotfcosp————H_ -
7( ) Peosp 4sinf "

2
[1 —Z[Fjle }—;ywhz sin 8

W sin B +%ywh2 cos B +nby, (Isin B+ h)

tan @ + ¢/

F =

S

(1D
M4 h>05H, 1, F N

1
2sin

y(H—-Z)ZcotBcosB -y,

X e 5 tan @ + ¢/
H_—-h —| hH ——Y—— |sin
i (H, )VW( “ 2} B

S

W sin B +%ywh2 cos B+ nby,, (Isin B+ h)

(12)
X T RS T B, R P R B

y(H—Z)Zcotﬁcosﬁ—zsinﬁ'

1
F = yW(H‘f’_hz)_z

S

Wsin 8 +%ywh2 cos 3

(13

XA~ (A3 TR E VR HR i 5,
(RS I B M AN R LT 222 . K A
(7] 0BT 98 NS 10 I B8 Pk (R 52, S AT 2R
B G, PRSI TR

TR b EELE TR A /K S BE A W 12/ 2~
5 MNEEY, Prolos TE S PUdek s, i
EVE RBUM BEAIC T2 kAR G P IR K B AT 3))
I LK R AC, TS shi Erzhk IR
AN, FEARTTLLZBE AT a4k, R RAERIH K (R
=Z, H,=H)WI, B350 G R A RIS, RN
XL D ~ A3 WA TFHRRERLLHE? .y, B
y 1y, =2.56, B AT LR S (11D ~(13) Hgraspl
MU TR AR IE A

(Qtan’]ﬁ -P- S)tan(p + [c/(chosﬂsinﬁ)]Q

T O+ Stan”'

(14)
X T R AR ZE TG, 1 h<0.5H I,
A (14 .

0= 2.56%(1 —%jcosﬁ
P= .1 {1—2(£j2:|
4sin B H

1(zY
S=—|—| sin
Z(Hj p

M h>05H, I, X (14) .

(15

0= 2.56%(1 —%)cosﬁ

(16)

X R A ZE R DL, 30 (14) T

0= 2.56%(1 —%jcosﬁ

po Hzﬂ

2sin B H

1(zY\ .

SZE(EJ sinf
O. P. SEINLEENSH, MATHIT L
W)U EE B, Z/H R, AER T 15
PSRN Rk, MEER ) e =0 I, a3 fese
PEREF, AR RT3 Bk RS CanfEl 5. 6 Jr
N, Ed 700 L 60° FI 50° ZERIORNEEEESD

BRI, GRSz £ A AR 5K AR A TE K N (R RS E
PEREL F, ] LIRSS S Al LT ZER A 5. 6

amn




10 #

ST oA 25 B8R I I 6 ol ke e v Bk 0 B

ERMAE, b TIRZ . B 6@, AR
fish poKT 12,590, JSRGEMEREF, L T

36

33

30

27

24

21

33

30

27

24

21

50° 60°

30040°
-\\ \ 3
\100 200\
1 1 1 T 0
2.5 50 7.5 100 125150 17.5 20.0

HIEA/C)

/

(a) ZIH=0.25

It

70°
60°

\‘7’00 4%(k

) \ﬁE

25 50 7.5 10.0 125 150 17.5 20.0

HIEA/C)

(b) Z/H =0.50

44

40

36

32

28

0

i, SEPEH BARS, LS KT 12.5°
LA F, =0,

25 5.0 7.5 100 125150175 20.0

HIEA/C)

(c) ZIH=0.75

B 5 KRB IR AR P U AR B E X ERNER
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