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Analysis on the Influence of Soil Softening in Contact
Zone on Slope Stability of Soil Disposal Site
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Engineering, Jiangsu University of Science and Technology, Zhen Jiang, Jiangsu 212003, China)

Abstract: Aiming at the impact of softening contact zones between the upper waste and the lower bed-
rock on its stability, in this paper, the finite element limit analysis method was used to establish the nu-
merical model of dump slopes with softening contact zones. And then the stability of dump slopes under
different landfill angles, dip angles of bedrock, thicknesses of softening contact zones, softening degree
was analyzed. At last the feasibility of this method was verified by a concrete dump slope. The results
show that the softening of contact zones and the landfill angles have a great influence on the slope stabil-
ity, while the dip angles of bedrock and the thicknesses of contact zones have a relatively small influ-
ence under the same conditions. With the increase of the softening degree of the contact zones, the abso-
lute attenuation rate of the lower and upper limit safety factors of dump slopes can reach about 50%.
With the continuous soil softening of contact zones, the length of sliding surface of the dump slope pass-
ing through the softening contact zones increases gradually, and the total volume of the sliding body in-
creases continuously. Due to the existence of softening contact zones, the lower soil mass in the dump
slopes pushes the front edge of the slope foot and pulls the back slope body to slide, and finally forms
the through sliding surface from softening contact zones to the top of the slope.

Key words: dump slope; contact zone; stability; softening; limit analysis

rFE B #A:2019-11-06

EEWA : HEKARRAEG R EITE (51579119)

PEE BT R (1972-) 53 IR ARAR N B0, e 2 T RR I, 32 %0 MR 3 A 92 B T A RHTE B S BT 9T
* BWAEE XE (1985-) , 55 VEIRMUAEN , 8-, PRI, 22 i e b P T oK



514

WRZRIE A5« oy 2 A0 HE 37 T RS R PR A 52 20 25

HE e —Fh i AT Sl i i +
AR R T P T A R A Ak
JEHE i )2 o AR T AR I B B AR
BT o HE 3 1 e A8 2 N R AR i I
PR ™A D, SRy B 4
1B A B AT | A T A PR T R
DA E VEBUR AT 0 A P . HE 3708 W
Py S s S R S R R PR A 1 HE 3
T/ B ISR de o= N N~ ST /5 e oS
AT SRR A N IR
BB SRR, T HEEBERBARN, W W
SAEFEETHAME KR . HE g L )R
AT TS T 22 fih Ak ) AR 88 DRT 35 7K T il —
RE R PE ) BB A o AR OR AR Z E R HE L
S TR B B s 1 776 T 2 A i gl P MR
2PN S s BRI R T LB AT T T
FOU AR ERTE A 9 R R 3R G I e i
AR HE - I S E P B2 Wi

AR 3 A A Al I 3 300 3 )
(EI RS, 2R G800 Ay MESE A B8 o oA B Al
e fihy B LR A Sty A A P X HE - St AR
SE PR R W ML, O 2o FL AR 1) - 3 10 385 52 491)
BAUEA ST R R AT ATk . BFSTAE R A 452K
HE 0 B Bt AR E PRI 3R S 5 K
HA 2 br TR X

1 SEMETH LB ERERMET

2830 SR A BT B 43 #7 B2 OPTUM G2
T O A B2 A HE - 35 B i B A Y
ST 1 R,

{ 15m , 30m I 15m

T

#t )z
R A

~

BT S Al ity HF - i e H R A A 4

Fig.1 Calculation model diagram of dump slope

containing soft contact zone
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Tab.1 Calculation parameters of dump slopes
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Fig.2 Analysis flow of lower limit safety factor of dump slope
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Fig.3 Lower and upper limit safety factor of dump slopes

under different landfill angles
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Fig.4 Lower bound shear dissipation diagram of dump

slope when landfill angle is 21. 8 °
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Fig.5 Lower bound shear dissipation diagram of dump
slope at landfill angle of 45°
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Fig.6 Lower and upper limit safety factor of dump slopes
under different dip angles of bedrock
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Fig.7 Lower and upper limit safety factor of dump slopes under

different thicknesses of softening contact zones
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Fig.8 Lower and upper limit safety factor of dump
slopes under different softening degrees
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Fig.9 Lower bound shear dissipation diagram of dump

slope with softening degree of 1.0
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Fig.12 Reduction ratio of lower and upper limit safety factor

of dump slopes under different softening degree
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Fig.13 Calculation model diagram of dump slope
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Tab.2 Calculation parameters of dump slopes
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Tab.3 Stability analysis results of dump slopes
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Fig.14 Reduction ratio of lower and upper limit safety factor

of dump slopes under different softening degree
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