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Three-dimensional stability analysis of slope with weak interlayer
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Abstract: Three-dimensional analysis of slope stability is developing. Compared with two-dimensional method, this method can
reflect the condition of slope more closely to the fact. Based on the upper bound limit analysis method, a new three-dimensional
rotation-translation combined mechanism is proposed to study the stability of slope with weak interlayer. And this combined
mechanism can be expended longitudinally through the plane insert; so the method could be used to analyze the slope stability with
different lengths. The proposed failure mechanism is finally verified by comparisons with the elastoplastic finite element method. The
comparisons show that the proposed mechanism improves the efficiency of the previously-developed rigid block mechanism to
account for the presence of the weak interlayer in the slope and can be used as a simple evaluation method for the engineering design.

Key words: weak interlayer; slope; stability; upper bound limit analysis; safety factor
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Fig.1 Failure mechanism
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Fig.2 Rotation-translation combined failure mechanism
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Fig.5 Rotation-translation combined failure mechanism
with plane insert
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Fig.6 Flow chart for computing safety factor
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Fig.7 Schematic illustration of slope with weak interlayer
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Table 1 Soil parameters

HE R ONEES SRR

+2 . AL
{(kN/m®) /kPa °) /MPa
1 20 20 15 5 0.3
2 20 10 10 5 0.3

TR E 2 BRI A SRR T 28T,
32N IR & 8(a) s, HARIA VRN ) 1
K& L=7136m, FHXINP)24 250N 2.31. 1M1i%

S RIS K E A 80 m, A UK FHE 2 104l
B HIAPATRA LAY T, SRR E 5 1
Jiik, 1EE 2 HAE WA IR EIRAKEE [ =
70 m FITE AL, XFETTEAS B TR e
Flh 77.136 m (LK 8(b)), “4aZRE N 1.37,

BN ok SR A i BE T sk 9B ME A R T vk
(SSRFEMD X% AT R e Y AT, 23l 5
ZIAYFEE N 104 20, 30, 40, 60. 80. 100.
120 m 3t 8 P Il P2 RE, Sl RS
AP FERER R R WK 9 Frose SRR Aot 5
RBIAFISERE b /WL TE 9. Kl 10
DU Ay 6 30 35 55 ok 80 m I, AT BRICE AT
BRI BB L, R T RIS R
S NSRRI, R I R ) I S E 0T
FRITEAT IR

FERG PR 23T B PRy LB 8(b)), 60 FikTHT A
TN TKE 1=70 m P10 AR AR, 030 Tt Ak
DACTRT 17 5 TRTSE AT P 10 Ay i B2 HFr skt 2R VAT PR s
THEARBIRIAEI, A T RIS R A B
AL, e A AT s (LA
10(c)) o M AT LU 7R A () 323535 45 »
AT PRI MBS OB () B 40 5~ 11 AR PR
S N i W o i B (N E B PA R S 8 B s R el VS S
()T W, Ak I — MR OBk PR
JEVHEAS BIMBIA ARk, HFH 2 2R
ot bR UL B T A SO H I B — B A Ak
ISR R 53 Hr L BV Be AT 25 W T B ik s e )2
T RS E P A BT




160

i
+

2013 4F

(b) TV A B HL

B8 ARPRIMT PRI R Bl SR
Fig.8 Ciritical failure mechanism determined by upper
bound limit analysis
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Fig.9 Relationships between safety factor and
width of slope
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Fig.10 Critical failure mechanism determined by
strength reduction finite element method
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