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Long-term stability and hierarchical early warning scheme

for high slope of railway cutting
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(1. Chongqing Railway Investment Group Co. , Ltd. , Chongqing 400023, P. R. China;
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Abstract;: In railway construction, operation and maintenance, due to the influence of engineering geological
factors, natural and construction activities and other factors, the safety of high cutting slope is one of the
main key concerns of railway engineering. For the long-term stability of railway roadbed slope,based on the
slope safety factor and deformation relationship, long-term strength of rock and soil, and tempo
relationship, this paper established the safety factor of slope, shear deformation and time relation model,
proposed three cut high slope stability evaluation index, including the long-term stability safety coefficient,
the exponential value of deformation rate and the index of limit,and four-level and eight-level early warning
schemes for high slope safety and stability, specified the emergency treatment measures which should be

taken under different early warning levels. Through the actual engineering monitoring data, the
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instantaneous stability safety factor, long-term stability safety factor and long-term cumulative deformation

state of high railway cut slope were systematically analyzed, and the risk warning classification of the high

cut slope was determined.

Keywords: railway engineering; slope engineering; high cutting slope; long-term slope stability; safety

factor; graded early warning
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Fig. 2 Schematic diagram of soil shear strain

and slope displacement
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Fig. 3 Relationship between transient and long-term stability

safety factor of slope and the state threshold
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Fig. 4 Variation curve of slope displacement and time
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Table 1 Define method of the degree of slope deformation
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Table 3 8-level warning method of high slope safety and stability

o f BRI AL St
YEFEF,
0<<S;.<<0. 25 0. 25<<S1.<<0.5 0. 5<<S8.<<0. 75 0. 75<<S; <1
»=<<0 o0 »=<<0 (0] »<<0 0 »=<<0 (OXO)
0<p<<l (@) 0<p<<l 00 0<p<<l o 0<p<<l (0X0)
1<F,<1.1
1<p<2 00 1<p<2 (e} 1<p<2 00 1<p<<2 (o)
p=2 o p=2 (OX©) p=2 o p=2 o0
»<<0 o0 »<<0 (0} »<<0 (0} »<<0 (0N
0=<p<<1 00 0=<p<<1 [0XO) 0=<p<<1 00 0=<p<<1 Q
1. 1<F.<(1.43
1<p<<2 (0] 1<p<<2 (@] 1<<p=<2 o 1<<p=<<2 Q
p=2 (@) p=2 (@] p=2 00 p=2 00
=<0 o =<0 (oXe) =<0 (0} Pp=<<0 (0}
0=<<p<<l 00 0=<<p<<1 (0] 0=<<p<<1 00 0=<<p<<1 Qo
1. 43<<F.<3. 33
1<p=<2 o 1<p=<2 (@] 1<p=<2 @) 1=<p=<<2 (@]
p=2 (0] p=2 (0] p=2 (0X @) p=2 (@]




%58 MW BRI S A R ) KRR R RN T R R R Ty ik 73
43k 3
. P RRFEHL S1
oY N
0<CS;.<20. 25 0. 25<C8;.<<0. 5 0. 5<.81.<20. 75 0. 75<<S. <1
p<<0 (@] p<<0 p<<0 00 p<<0 (0}
_ 0=<<p<<l (o) 0<<p<<l OO0 0<<{p<<l 00 0<<p<<l Q
F.>3.33

1<p<<2 (@) 1<p<<2 00 1<p<<2 0 1<p=<<2 00
p=2 (0] p=2 p=2 (0X©) p=2 (0X©)

T 22 RO KIS AR s (2 FRAE KO BB AR s AR AR p Sy ISR « p<70 9B AR I e s 0<p<71 g eI T AR G 48
RS RO 5 1< p<2 WARTE ARG S0 (RIS 5 p=2 HARTE AR 0,

4 TRAEIE T 2 53R 3 RS IERTEE
MRS X, RPN BG5BT
FRRERE BN

x4 BESETOEX

Table 4 The meaning of signal indicator
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Table 5 The warning level and its method
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factor and time history
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time history curve
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