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Improved Janbu slices method considering progressive destruction in landslide
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Abstract: To consider the impact of displacement factor on the progressive development of landslide, a modified Janbu slices method
considering the relationship between shear stress and shear displacement of sliding face was presented to evaluate the stability of a
landslide. The modified Janbu slices method is improved in the following two aspects: firstly, combined the constitutive shear
stress-strain model and shear displacement model along the slide face to simulate the progressive failure process of landslide with
deformation development; secondly, the overall safety factor was redefined using concept of partial safety factor with clearer physical
meaning. The formula of the simplified method was derived and implemented by Matlab code. An example of simulation shows that
the stability factor for slope with strain-softening behavior depends on the strength parameters, and also on the shear stress-shear
displacement relationship of slip zone soil. It is unsafe for the limit equilibrium method to be applied to practical engineering, This
method can also effectively simulate the development process from the beginning towards the entire sliding face failure of slope. The
simulation realizes the quantitative correspondence relationship between displacement and safety factor, and can be used to predict
the long-term stability of slope.
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Fig.l1 Relationships between shear stress and displacement
of sliding zone soil
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Fig.2 Displacement coordination
between adjacent slices
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Fig.3 Analysis diagram of improved Janbu slices method
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Table 1  All unknowns and equations
in improve Janbu slices method
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Fig.4 Sectional geometry of heterogeneous slope (unit: m)
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Table 2 Physical and mechanical parameters of soil
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Fig.6 Constitutive model curves under different
normal stresses

3.2 EFMBBuEFEm&MEST

(1) 585875 b

P G5 T8 A1 2% 43925 BSGHE RRTAT 2% S AT 7 B AR
T, B 7 ovEE A RS K E RS R 7 A
RPOEARUSRE, MEIHRT LA B U shod B
HR AEG A& IR RI 7 A R BN 1.387, 5
AEBHER RIS R (LF 3) WohiEr. ot
MR AT 25 IEAR B 2 4= R BON 1.288, I T4 48
T, AR, KR 12A%, ET1K
e {5t P PR A B~ 48T 2% vk S T 52 B TS 2l T



680 = +

J oz 2018 4F

JERIIN,  JE T A R 5 P PR A BR 18 2% ik N
TR TR SO TR 1. BA RAZ AL 5
B G = a REANURT LRI R IR
br, S BRI -BI AR 5 R E VIS . ARSI
BETTIRAEAL GE (AT 2 i kil B 5 18 T
ARSI RE I BTV KR R, FRAGRI %
ERBCE A,

®3 FEPEERRZERBBIAER

Table 3 Recommended reference answer of this example
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Fig.7 Iterative convergence curves of safety factor
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Fig.8 Local safety factor of improved Janbu slices method
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Fig.9 Horizontal thrust distribution between soil slices
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