29 %5 1 $195~100 |
201141 H

W o# ¥ M
JOURNAL OF MOUNTAIN SCIENCE

Vol. 29, No. 1 pp95 ~ 100
Jan. ,2011

MM E: 1008 -2786 - (2011)1 -095 -06

AR S 2L E R bl

AR BEERRASRKREES T

1,2 1,2,3 Al,2
RA K& ", % »
(1. RN E S AR ERE, T A 610041,
2. BB RIS K SR SRGRACHT IO LA 610041 3. FOISEAE +A T RAEBE, DI S 610031 )

W E: RN E R EDRE, T RERE LEARETREWIHR, BRAVEREATAR
B M B R HARRE AU B R M - C RN SRR ER e BB EHARS S TR

B R, HAE K B F AL 0 & B8 BEOBCE LRI 45 s R AR
BILFTEAR LB 2R AR SE R X,

XRA: FEMHR; ABPEEE; FREE BRE
PESES: P42 X RkARIREG: A

T 50 5L B R PR AL B IR O S S 0GR, 878
B A A6 H 285, N S MR
YRR RATE BRI A L — R R, BEH
TRA EM BT A R A BIR, —iiA
BN SN ILEARS TR,
Yt S E R BT,

450 BRL 53477 T 0 1B A0 39 0 OB 8 30 ot o B R
BEF . SEBR B AR S0 B A R B 2
HAEFTH, G0 B L BRELERY AR
Y EY TR TR A EMERTRS., X
EEA BRI AT R A SRR A R, B
AR SR T A WE, BT, X TFix K
BRI RS,

B Chen W F'' R G5 i3 AR FR 4T LUK, sf1 3K
BT R P BB TR 2K B, Don-
ald ) Chen )3 33 ¥4 Bt 35 10 %k S SR B0 WL Bh % AT
BEY, KRBT HARBREN LR, BE
Chen" " %45 i% 7 o 1 1B B = 4 i K8 S 43
Yang!*"BI# T H - B L& PN, FIAR R4 7
PR T A R E P )R, (AR R A TR R

SRRV ABENEERHE BEESD

BRAEGHM - C ENKRE, HA D TEFLEK
B s AT 8AE P T M0 D B e YR B 43
Bl 3o E. Ausilio 2™ B F Chen W12 2 R MK
YL IR THER SR ME TR S, H15HRR
ST WA R E F EA R TR E,
Michalowski % %t = 4 i1 3 K& s S TS MR 7
BT #H— PR, BEA"  EE S xR
AT ARITH RS L TR ML HfT TR,
AL AR R TR AR HEARSE
AR EOE T AT RS R, A RBR A T ER
EH, LM - C YEN A Erl, $ 5t L3RBT R R4
WRES THRHTELAR, PR T TR T A%
BEMEEFREWRRNERXR, MUK AK
TIREBEHEHRSHREHES. EEXHITE
BT FRE: L BRI RIE;2.
WEAER G E A3, & ERMM-C B
WHEN ;4. WREAM BRI ;S. HTHLA
EHRO, Eid LRER RINELTREHRYS
ENTRERE HEHXBBEAATEEEEN
BOEERALRIE 45 1 T Bt

498 B X3 ( Received date) :2010 ~08 — 10; 22 [B] A X3 ( Accepted) ; 2010 -10 -0S,

&30 8 ( Foundation item) : B % B n{ 4 Rl 8 5¢ A & 11 2 B Bh (2008CB425802 ) ; H K F AR L ¥ 3-8 W1 H (40872181 ) ; Ri@ MA A LI A

(2009 -318 -792 -005) , [ This research is supported by state 973 Program project 2008CB425802 , National Natural Sci Foundati
project 40872181 and Western Sci and Technology C. ion project 2009 - 318 - 792 - 005. ]

YEXM ST ( Biography ) : A A8, 38,1968 44, -+ BT A, LS, ZKRIEL 80 KA, }Zﬁbklllli&ﬁimﬁwtgﬁﬁﬁ?ﬁ&*ﬁ%o
[ Siming He,male, born in 1968 , Doctor , Professor,, Doctor supervisor, Mainly ongaged in ! ion and p JE - mail;

hsm112003@ yahoo. com. cn



96 B ¥ M 29 %

1 R EBRE R

WS IR B P T v ) | TR R
B R P I LSRRG A B AR AR/
ERBREKR IR, WA BOBE /N EE
TR, ARPRAMAT b R B A TR R P B
1 R IARIBERDR 2. 52 K B TR
FERE 125 P AR 53, 3 R AR S BE W 39
W, bR, R R R R i
B, M ATRE— B H R, bR MRS
TFAE LAV RIBRHE , P BEBRE AN FAb
HDE,ARR()RF
Iya,-,-f},.j?T,quidS +F.[ vdV (1)
KepF KB, T, HRE N, 0, HHLEE T
EEE o, 05 v, AW ERS, 0, 5 F, AT,
SRR S5, BAb,S 1V 481 HEE S
FRBURR 2 + KR, d BB, FLBUKEHA
MR B S SRR W AT DAZER (1) R =
SR ANEAE I, X T 61 S 1 R L, S
B 2 5 A R 43 M A 9 7 A0 5 T 04 BERE T
S S 2 T A D T o

2 R R 1t

A 1 R AR T EER, SR
Wk B R H D E TR EE N v, NEEEA
Ho, HNEHN c BITIEHMIAERRRY ¢, KER
bo B IS IR AR (R AL, LR R R 8
IR E R R A X ABC SRiER:
fR.0 O FEXT X BOREETE BC LATF BIRE LE A4 3w i
BefE , HIk AC T R— N EERIBE, RAITEHET
BTSSR ER: —HEA AR TER
BN BIL>B +b>0; —RAOHME-|HMLT
WREUS, BB +b>L, Hb L Jui 5w 2 4 T/
BIBE BT B R ff BB P A BE B ;0 Aty 8
HHE,

B D B X B e R IR X, I 1 B,
B A R B LR AC, BIRBIR AR ERS
Wkl 0 EEXK T mE M IR R 6, F6,.

HARL A X BOBAELR IR RIA A

r(6) ="oeXP[(3h_oo)m"‘P] (2)
Kb r, A BRELBEESKFENEAR

T T B b

B1 hmnEiit s
Fig. 1 Slope stability calculation model

6, BRI KR 10 TR NBESA
2.1 ShTEITH
TR 3 0 T A S TR AR A R SR A8, P
1 BT FERIR R, 4 515K t [ 0ABO,0BCO
1 0ACO 1k S ikiThR , M T8 8] £ 1% ACBA
Wm'l
W =ony(f =f, -f) (3)
R W, N E B E S M STy R E
B 00 MR RE RN BB F T S, ~ 5 LB o

WIRARTE A B E BRI E N
W,=wgf, L>B+b>0 (4)
W,=wqf, B+b>L (5)
Kef ¢ BHFBERAD S, REF A,
BHISN R W, N
Wﬁ = Wq +W,, (6)
2.2 PBEFEH

PRI HE E A pl o B U T T SR 43, W BT L P9 BE
R D, A
r ) rdf
Dy, = gcVeosp py
N ™
_ e
" 2tang
Kp D HEWHENE EERES c yEE
TERBNE S, HAbFSE LR,
BIEREROHT EREE, R RARIEAT,
N EERM KA LIEERN

2
Cry

{exp[2(8, —6,)tanp] -~ 1}

b_wzztaw!eXp[Z(ﬂ:. -8,)tangp] -1} )

Wy wry(fi - -£) +od,

K=



wiy

1B, 45 SR IR AR T ST R AR P eV B T S RSB VE AR 97

AP KABRENFEH N ELR.

ERANFHNELABERCETINRABH
(60,0, ,h) BIREL, FEFT A AT RO MBI T H, LM
WEEX MR/ R 2R, TRE

9 -0 (9)

B B3 AT AT RS N B B4, 33 T S8 X
MR LA BRI RRE R R R R L
B,

3 BHl

BRI AE2, Kh &S8R H H=12
m, HEEER y =18 kN/m’ i B =50°, 3 3K
T a=0°, 9% S ¢ =25 kPa, HEEH A ¢ =30°, TR
T8 ¢ =250 kN/m,B=0,b=1 m, Xz R
BEERARHNENE,

q9

— B

H=12m B =50°
¢=25kPa f=30"

B Y=I8kN/m®  g=150kN/m
B=0 b=Im

W2 higEENs
Fig.2 Slope stability calculation example

TEAHES BTN, LR’
HNEMER, L TE 4~ 16 F, LU TRELFRE
hE%, NBEEE, FR(9) ATURER/®, B
ELFITERREE, BRI, RITRAKEFER
RI77 3% , P Mathematics H16 T2 #1746 TT
®,

31 HERN

B BT E R4 T3 LTS R
TRATER AR ) 2 K5 1t % IR R R A1 30 R E P 9
R, 4 AR Y RS B R B M

RIMTEXRR T LIRS EE SRR
EF R R 42t B SR E tE R BB R T
REMRARAE, W 3 ~4, RAITATLARE: 23K

HRRE T R B A B KT/, BB R
$A£0.3~1.5 6, 5 8 >50°0, A3 A Ra e R &
A REREHE BRAFE(h)]1.8~2.3 m,
BEE A B WK el KIG Wb, BB KETE
50° ~60°[4],

1.6

14 (il A8 Py
12 b=ym B=¢m
- y=18kN/m® p=30°
1 \ 7 N/
™08 =N
06 ==

04
02
0

40 45 50 35 60 65 70 15 8 85 90
£ /Deg.

E3 g AR RY K AW
Fig.3 Influence of different slope angles on the slope

stability coefficients

23
H%4iJm | c=p5kPal

24 b=/m B=pm

23 SNt

22 I~ & —¢m250kN/m
g2 &

2
1.9
18
17
1.6

~
-

4 45 30 35 60 65 70 75 8 8 90
P /Dez.

H4 WA AETERE»HOEM
Fig. 4 Influence of different slope angles on the slope

sliding surface heights

RIMARTHTH R B EENE W, &5
REBRPIH R EHEZESBAVEERENE
W, E5~6 54 TR AIE g M 75 kN/
m 2] 300 kN/m YR @ K 5 h {H, ROIATLLAGE:
RGBSR —ENRET, AN BREEREK S

R RE S b BREEH ¢ KRR
25
228 42 $4565—
b=1m| BJOm
2 c=25Pa  g«30°
1.7 “ > 18k Lol
13 P
1.25 ~
! ]
0.78
05
100 125 10§75 200 225 250 275 300

¢ /kN

HS MR qgMBBERY K HIER

Fig 5 Influence of different loads on the slope stability coefficients



98 ¥ % R 29 %

29 =12 B
2.8 b=t B

e AN oo
721 8k N/m?

him

200 225 250 275 300
9N

B6 HHEAMHREARE L XMW
Fig. 6 Influence of different loads on the slope sliding surface heights

100 125 150 178

BE RIIRTHRAREKEX DG S
I, 7 ~8 SR TH A A b MO.5
~4.5 m ¥R M K5 h{H, AT LAAGE : £ H A
SR —-THEAGT . AENEEUERBKEELD
HARTIR/N; B RE S E b #RE b MR,
BHX%b53.5 m B3 N mE @Sk

11
HeIlm| p=st°
105 B=0m | c<25kPa
p=30° | gq=250kN/m
1 < 7=18kNfo®
x 095
\"\
09 \II\
085 '
08

0.5 1 LS 2 23 3 38 4
bim

7 EHKELIREUHRB KRR
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Potential Sling Surface Position and Slope Stability
Anaylsis under the Strip Load

HE Siming'?, ZHANG Xiaoxi'??, LUO Yu'?
(1. Key Lab Yy of M in Hazards and Surface Process, Chinese Academy of Science, Chengdu 610041, China;
2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences & Ministry of Water Conservancy, Chengdu 610041, China;
3. Schoole of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract : Potential sliding surface may not be through the slope toe, but it can be through the point of slope sur-
face. In this paper, a new approach that potential sliding surface position and slope stability are studied, and the
formula is deduced with the M — C failure criterion combining upper bound method. We introduce variables and the
slope stability tumns into a mathematical optimization problem which contains multiple variables and we find the opti-
mal solution. The numerical results show that slope safety factors are related to the slope shape and the properties of
soil and the strip load. Potential sliding surface position is relevant to the slope shape and the strip load and the in-

temal friction angle, but it is not relevant to cohesion.

Key words: stripe load ;slope stability ;upper bound method ;sliding surface
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