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Stability analysis of soil slope considering matric suction
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Abstract: The shear strength of unsaturated soil will be increased due to matric suction, which is effective stress. According to
Fredlund’s shear strength theory of unsaturated soil, the matric suction on the inter-slice and the base surface of slice is considered in
the limit equilibrium analysis of slope at the same time. An objective function based on limit equilibrium analysis is created and is
applied to seeking most hazard failure plane with the sequence of linear programming (SLP) optimization method. An example of
engineering is given, it is shown that the analytical idea in this paper exerts an influence on the stability evaluation of slope.
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Fig.1 Shear strength of unsaturated soil

1960 F4, t-LfE, EIZd%, MIE 2 S5y TRMTI T/E. E-mail:hust_zk2004@163.com



1920

i
+

2007 4F

t, = +(0 —u,)tang’ +(u, —u, tane" Qe

A A RLTF AT - H AR AN - 3 R ok 0
I A 2B 15 0w R BY DI b AT 80 1) B
JI: @ AABNEEM: (ua— uy) BT A
T T s tang® Ay VLN - B R PR S ) (e —
) BN R, FRON L T ) N R AT o 4 LA
P M RER A I FLE R i T 0, @ # T o',
M= (1) F4b MR 1) Terzaghi A RN /1T BY 5%
A

WIRSSALT Bishop J5i%, % X Mohr- Coulomb
SREEELIAT, MFELE I T) uy — uy F R
WIS )0 0 A, RBEER T RR N c=c'+
(ua— uy) tang’, IEEARGEIIN S E X Ko’ = (o-
uy), W Fredlund 315

7, =c+0o'tang’ 2)
JEN ¢=cctan ¢, W (2) XATH N
7, =6 tang’ (3

X 6=0"+¢ s o MIMardd™ A= i RURL ) A 240k
3 7y, Hom AT Bishop e X5 & ) XK
11, EHMWES AN, 1N ¢ ctang!, T
FH A B SRR Jise 45 475 FH 1R) L SI 0 2R ) A Rokar [v)
RIS F1s 55 2 W N (ua— uy) tang® ctan @' E
FERN P2 AR VRN A4 1R 38 W ) 75 BY LI I 1) Sk
P BEVER ). IR L, JEMUR - (T By 5 5
7 W LA 2 B A M E T TR G A7 3800 1wl . g P
PRI RS S o tang' )T X A H T R BT
P EEET) C tang' 2 R, Ik, & ATRARROA)T
AT RN S,

1 IR EE A b, 5T ) 2 i e Hopt
BB AN SR . BSTR Y, RE R ) R B
JEARARI, HAS IR0 I 52 5 DI AR DG (A ] 2)
XTI R AT A e JoT ) BR800/ o 1 G 5K
DL ST TR, SR P A0 T i) g V2 - AR
Pt 1 KA RS S5 A S T KA A P A )
P R TR T (1t — )

(u, —u, ), =v7,d (4

A w MRS, d A R,

B S BRI R ) 43 AT I T p b ko, B
ZIAE yy 27~ HZR AL S BRI T ) 5 11 3 o
W2 3 TR A 5 DS A P 52 B S SO g BB P55 A% 4 ]
LKomH

Wa—uwhpzlwwa—uwh(k—gﬂ (5)

Lk ——»

i

B2 R R ) S T

Fig.2 Typical section of matric suction in situ
3 FUEME T A0k

3.1 :EZI4H

TESERR L3R A, AR T AT ReAE A
PIRpEOL: (1) WAL T RO LR, Bei i
i b R AT FLBUKE 77 (2) TEEhAL 11 R K Ar
2 b VRS ST b o3 AT PR SR ) B R LR oA
LR FHAE .11 - 2% 00 T 1740 35 J WM ) A

T 567 FEM BRI T R KA LR IS B, i
SE LRGSR n A 14k, VERAER ) L4 St if |
()3 O ) BEER FE e o Ao 55 @ AN 4R B
RAEINT) o — u, WE IR N,y Bl L4854 F
ARGEI NG I8 Ey HATFHLAN 1458
+ LA AR LA I e s, HEME,,
PR, NI E BT SRR R V) R )4k
S F Tro PRIE, K FLBRK R 1 55650 114 45 o
U 5 UM FRoR:

U™ =2 (u, —u,)y d, /2 (6)

U,-W = (thi + 7whi+1 )/2 «p

F A N ) ik, BB A A BIRER )
RO 3 RR 9 —N T HE ) O fER T3 A
AT LA B IR AT RIS, ResR R
JmMAER D Qs Wm St B E N T A n+ 24
T AT b NS A 20 A, B 40+ 3 M
RAK T RIS 4 00 P 4 20 A5
T2, WS A B S BB R AR 2n + 1 A
Tifd, CARO At 2 A iR sk kR Ty, MR
W I P4y F =0, YF,=0 n] LI{3 5]

S.cosq; — N;sina, =Q+E,, —E +U| -

i+l (8)
U™ +U}, -U" +U,sing,

i+1

S;sina; + N, cosa, =W, +T,

i+l

—T,-U,cose; (9)



59

e T 2 UL DAL (RS LR o el e 1921

[
|
.%g
|
:_h'l
S S

5
A}I/Z/V,{
uh
li

B3 FHTANOLEERNR

Fig.3 Acting force system on slip with groundwater
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Fig.4 Acting force system on slip without groundwater
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Table 1 Mechanical property parameters of slope soils
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Table 2 Comparison of calculation results
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