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GEOMECHANICAL MODEL OF PROGRESSIVE FAILURE FOR LARGE
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Abstract: Large consequent bedding rockslides widely exist in nature, which are one of the major types of
landslides and have been the focus in landslide research area. Based on development morphology of sliding
surface, consequent bedding rockslide is divided into two categories: advancing consequent bedding rockslide and
regressive consequent bedding rockslide. It reveals from the mechanical point that the nature of progressive failure
of consequent bedding rockslide is weakening process of mechanical parameters of landslide. It reflects in the
constitutive equation of sliding zone is the reduction of the initial shear stiffness. Thus, ratio of the shear stiffness
of weaken sliding zone to initial shear stiffness is defined as the weakening coefficient of sliding zone; and the
S-shaped curve is introduced to depict the spatial characteristics of the weakening coefficient in sliding zone.
Based on the characteristics of large consequent bedding rockslide, the progressive-locking mechanical model is
proposed; and its mathematical expression is given. The model could well reflect the characteristics of the

timeliness and spatial variability of mechanical parameters of sliding zone in the progressive failure process of the
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landslide. Finally, formulas and steps for calculating the stability of progressive failure landslide under this model

are put forward. The model is applied to the case of Jiweishan landslide in Wulong county to analyze its stability

before sliding.

Key words: slope engineering; consequent bedding rockslide; Jiweishan landslide; progressive failure; constitutive

equation of sliding zone; S-shaped curve
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Fig.1 Generalized model of advancing consequent bedding

rockslide
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Fig.4 Series of error curves for different values of m
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Fig.5 Constitutive curve of sliding zone
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Table 1 Comparison of parameters before and after

weakening of sliding zone

up/m T e/ MPa
Gy - K/
MPa Uy = Uy = Uy = U= Up= U= (MPa * m l)
02m 04m 06m 02m 04m 0.6m
0.5 0.1484 0.2967 0.4451 0.628 1.256 1.884 3.140
0.3 0.1484 0.2967 0.4451 0.377 0.754 1.130 1.884

E: h=01m, m=6.

= (12)n 15
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Fig.7 S-sharped growth curve
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for advancing consequent bedding rockslide

4.3 SBURIRTSH LT IZRIRME
S Mg R HCIRAS th 2 T RE AT s

k) =— A iH (16)

I+t

A A R S5HIRME: ¢ S TS REG b o
WY BORALAE:; H S UARIRIE, H A+H = 15 x A
TS AL

B XS M e, MR AR LI 2 5y — M fi



B34 11 RO DL RIYZ S T S SR i 5 ) 2 R S5 e P A

© 2227 ¢

(1 55 B R T AR 47 B8 Ax o S Y554k RECIRA th £
B9 Fror, mT S B Zdn R In AR AR,
MIANAT IR B AE DR SO 58 14 98 B 7 BEE

— MR ZE R
1—k 1 e—c'Av/Z 1
5(k) = = 1 - —c'Ax/2 = —c'Ax/2 = c'Ax/2
1 1+e 1+e e +1
(17)
A
k

Ko SRS RHCIRA 2k

Fig.9 S-shaped curve of weakening coefficient
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