35 3 Vol. 35 No.3
2013 9 CHINA EARTHQUAKE ENGINEERING JOURNAL Sept. , 2013

ESRFENE, T, e
(1. s 430071;2. . 430071
3. , 430071)

APMHBERGERT1I300m g FPZH LR BHHE FAERL G OBBREELE,E0L
THRFEERTHRENBRESH T E . ARLAL TS LIEROHE HEE A EH £ = £
HRRTAREAATOY AR, EEEY AR T AERA TR @ﬁ"&ﬁiﬁ""a i ES P S
ah kA RR R IRAL i 2 A& 5 Tk R0 TR AR A, IR A & F T K48 2008 JUAT - ¥ Sl 2 AR
BARK . TEMPHZERBRUEY B TP H LR FRRFT OB, AREREN .M
Fo y IR B AW T B AIBIFENIERR RRBERRE AR, BEIRL T ORBMIE T
WARF B ELE 18°~22"Z B 694 bR An 4B 2T & £ £ 410~80 m Z M W43 F 0 A T2k
KEEA AR E— T TR RBANTRERNER TR FLEE DRI R
BEXT 2B HERT 120 m 9 Sk b FTREEREXEA B, FHFLRERALR
I,

P BLMR MR BIRAFE HETRE; SRS
: P315.31 i A : 1000—0844(2013)03—0597—07
DOI:10. 3969/j. issn. 1000—0844. 2013. 03. 0597

Research on the Sensitivity of the Landform Factor of Landslide
Development in Middle and High Mountain Areas

WANG Xu-tao"?, XIE Zhao-yu*, HU Kai-feng'
(1. Institute o f Seismology CEA , Wuhan, Hubei 430071, China;
2. Wuhan Institute o f Earthquake Engineering , Wuhan, Hubei 430071, China;
3. Central-south Architectural Design Institute Co. Ltd, Wuhan, Hubei 430071, China)

Abstract:In order to analyze the sensitivity of the landform factor of landslide development degree
in altitude of more than 1300 m middle and high mountain areas, the use of sensitivity analysis
methods based on factor contribution rate, research in the alpine region, northeastern Guizhou
slope form, slope, relative height difference of the three types of impact factor onlandslide devel-
opment impact. All influencing factor on the frequency landslide development on the basis of the
area and volume component contribution ratio, using the sequence assignment method to quantify
the contribution rate of each component’s contribution index, and the contribution of each compo-
nent of the geometric mean of the index build sensitivity coefficients, quantitative analysis the
three types of topography influence the sensitivity factors on the development of landslides in
mountain areas. In order to analyze the effect of topography of middle and high mountain degree
of sensitivity factor of landslide development , we selected slope shape, the terrain slope, relative

elevation difference three influence factors in the northeast of guizhou 51 landslides landform of
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middle and high mountain areas, using sensitivity analysis method on the basis of data analysis,
based on comprehensive factors contribution rate research of various kinds of landform factors on
the sensitivity of landslide development of middle and high mountain areas.

The research results show that step and convex slope form geomorphic evolution accumula-
tion zone of the slope in the rear can provide larger gravitational potential energy, which belong
to the sensitivity of the slope landslide development form factor. It can provide large gravitational
potential energy. Terrain slope between 18°~ 22° slope and relative height difference between 40
~ 80 m short slope are often distributed in the surface water of strong erosion area, it is easy to
induce the shallow small landslides in a gravitational potential energy and under the joint action of
strong groundwater. The gravitational potential energy and the joint action of strong groundwa-
ter is the main cause of the shallow small landslides. Topographic slope is greater than 27° ex-
tremely steep slope and relatively high elevation difference is greater than 120 m deep often cause
large-scale landslide due to large have gravitational potential energy. Relative to the small scale
landslide, it will cause a greater loss. At home and abroad at present, the impact factors of land-
slide development research in sensitivity, main is to reflect the disaster development density of
frequency analysis and to reflect the development scale of area analysis, size analysis . The meth-
od is a method of quantitative sequence assignment method is used to quantify the contribution of
each component contribution rate index, and the contribution index of the components in the geo-
metric average build sensitivity coefficient, quantitative analysis of the three kinds of landform in-
fluence factors on the sensitivity of landslide development of middle and high mountain areas. In
order to study the northeast slope of middle and high mountain gian form, terrain slope, relative
elevation difference degree of the influence of three kinds of influence factors of landslide develop-
ment, the article uses the sensitivity analysis method based on the comprehensive factors contri-
bution rate, provide the basis for future similar research.
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Fig. 1 Slope shape classification figure of middle and high mountain areas in northeast of Guizhou
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Table 2 The statistics chart of slope of middle and high mountain form factor contribution rate in northeast of Guizhou
(D) (fe) (A) (Ae) V) (Ve)
X1 ( ) 62.7% 4 70.8% 4 66.4% 4
Xz ( ) 19.6% 3 21.7% 3 27% 3
X3 ( ) 5.9% 1 L7% 1 2% 1
X ( ) 11.8% 2 5.9% 2 1.6% 2
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Fig. 2 The analysis diagram of slope surface shape factor ° ’
and the sensitivity coefficient of landslides °
development s
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Table 3 The evaluation form of slope factor 2.2
sensitivity level
b b b
X ¢ ) 0.4 . e
0.3~0.4
Xz ( ) 0.3
Xis ( ) 0.1 0.1~0.2
Xui € ) 0.2 0.2~0.3 . L . .
(107~ 187) (X)), (18" ~22°)

’ (Xzz)\ (220’\’270) (Xzs)\ (270’\’900)
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Table 4 The slope factor contribution rate statistics of middle and high mountain areas in northeast of Guizhou

N (fe) (A (Ae) W) (Ve)
Xz ( 10°~18" 3.9% 1 5% 1 9.7% 1
Xz ( 18°~22°)  25.5% 3 49.5% 4 33.9% 4
Xas ( 22°~27%  47.1% 4 25.7% 3 29.2% 3
X4 ( 27°~90")  23.5% 2 19.8% 2 27.2% 2
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Fig. 3 The analysis diagram of terrain slope factor and o
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Table 5 The evaluation form of the terrain 4
b

slope factor sensitivity level

=
Xa1 ( 10°~18%) 0.10 0.1~0.19 F
Xaz ( 18°~22°)  0.37  0.28~0.37 ;H
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Table 6 The relative elevation difference factor contribution rate statistics of middle and

high mountain in northeast of guizhou

(@2 (fe) A (Ae) ) (Ve)
X1 € 0~40 m)  29.4% 3 12.1% 2 17.2% 2
Xz ( 40~80m)  43.1% 4 25% 3 39.7% 4
X5 ( 80~120 m) 11.8% 1 8.6% 1 8.8% 1
Xz >120 m) 15.7% 2 54.3% 4 34.3% 3
7 s o
Table 7 The evaluation form of relative height 120 m ,
difference factor sensitivity level ,
s
Xs1 ( 0~40 m) 0.23 0.18~0. 27
X 40~80 m) 0.36  0.27~0.36 ’
X3 ( 80~120m)  0.10 0.1~0.18
X >120 m) 0.31 0.27~0.36 (References)
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