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Coattail catastrophe model of sliding instability

SUN Qiang', MA Ping', YE Xiao-ping', LIU Tian-ba’

(1. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China; 2. Institute of Hydrogeology and
Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang 050061, China)
Abstract: A coattail catastrophe model of landslides was presented, and the necessary and sufficient conditions leading to
landslides were discussed. The sliding surface of the landslides was assumed to be planar and the combination of two media:
medium 1 was elastic-brittle or strain-hardening and medium 2 was strain-softening. In this way, a coattail catastrophe model of
landslide system would be established. Through the analysis, it was discovered that the slope stability was greatly related with
the stiffness ratio & of medium 1 to that at medium 2 and the geometrical-mechanical parameter & Through analysis of
parameters p, g and r. the complexity of the sliding system was found. When p was a fixed value, there were different zones of
stability and instability in the control plane of ¢ and r.
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Fig. 1 Mechanical model of instability for a plane slide of slope

ANEA BT 1 S S R S AR R IR, A SORE
SRR e iR, 7E RS,
AL e A 0T 1 13 i e

X 855 Bl Ky T v BT S8 43 A1 1) 55 M B A PR
2, FATR ARG, ERIRIN, bl By,
— NGRSy B 7= AR S, AR AR
A AT R 2% o B DR sl 2R 1 B3 1 AN 4
T, BRSSO (7, 2 WLCHRS,
9D [Ny BE AN & N Sy 9l s e Jea AEAS U R A
LSV I, B R RAC, N )] Rt PRI
HRARE F AR (R4 A Gehle and Kutter 56 (1) 1 51456
25, N1 AR EOE N (B 2) .

I

Wity

Iri2

|
|
I
|
h L
w, Uy 1

{ifbu
B 2 55K EMMARE N R A dh &
Fig. 2 Constitutive curves of two kinds of media in the
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Fig. 3 Variation of strength of rock with the water content
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Fig. 4 Bifurcation of coattail catastrophe model
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Fig. 8 Geologic sections
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Fig. 9 Curves of slope displacements and rainfall
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