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Characteristics and Cause Analysis of Freeze—Thaw
Landslide on Western Sichuan Plateau
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Abstract: Landslide developed under the unique environment of Western Sichuan Plateau is characterized by
strong concealment and hence is a kind of extremely serious disaster because of its less evident sliding indica-
tion before occurrence. This kind of landslide often occurs suddenly due to freeze—thaw action, even in the
absence of earthquake and rainfall, and then is transformed into debris flow. During its high speed move-
ment, the landslide is capable of transporting and stripping loose materials on slope and therefore shows
some movement and accumulation characteristics differing from common landslide by gravity. By taking the
Zhaoma landslide in Zhongzhake Town, Dege County, for an example, development characteristics and fail-
ure process of the landslide are analyzed. According to the division and dynamic characteristics of landslide,
its failure process is generalized as the three stages of gestation, high-speed movement and debris flow, and
accumulation. Results show that the maximum movement speed of the Zhaoma landslide is as high as 75 m/s and
intensive freeze—thaw action and the unique geological structure of the study area are the primary causes for
its high-speed remote movement. Result from the study may provide a theoretical base for prevention and re-
duction of the landslide disaster induced by freeze—thaw action on the Western Sichuan Plateau.

Keywords: high speed landslide-debris flow; freeze—thaw action; cause analysis; Western Sichuan Plateau

20 30 ) ;

1932 1881
(1

) 1963 s ,

:2013-03-22 :2013-04-03
: 7(1212011140006) ; “

7(41101086)
(1987, ), . . . . E-mail: 283932524@qq. com,



174 34
, 1.3
, “5 127 — ,
e ; 305°, 35 km,
. . , ; 40°,
, 62°,
, 1.4
, , , o 1971—2010
s 624. 6 mm,
1 6—9 500. 9 mm,
2010 3 20 , 80.0%, 133.9 mm(7 ),
., 5.25X10°m’ 1.6 mm(12 ); 24 h 40. 8 mm,
; 30 min 19. 3 mm, 10 min
) s 17.3 mm,
, 90 ° 2
) 1.9 km, 2.1
, , ) I, I,
18 o (.
1.1 (I, QI
(IraH D,
4 765 m,
4 690 m, 4 230 m,
4 080 m, 610 m, 30°,
4690 m 4 640 m,
50 m, 650 m,
160 m, 4 230~4 640 m, 410 m,
40°, 4 230~4 080 m,
1.3 km, 150 m, 6.5, !
1.2 2.2
4 690 m, 4 640 m,
(T°1h*) , 50 m, , 50 m (
(Qeotdy 2), R
(D (T?1h") ’ ’
, 19° /50°~55°,
(2) , 0.5~ ’ .
Ilm . 0.3~0.5 m, 35°/30°, .



1 175
o , 100 m,
70 m, 500 m, 0.5~1m ,
150 m, 50 m, 2.5X10" m*,
5.25X10° m*, , 20~80 cm 70%,
[9-11]
2
2.3 3
b 3 b
2.3.1 EHAMERXAHFAE
, 620 m, 320 m,
70 m, o
. 1213~1 312 m .
4
s 2.4
D) D) 500 mo.
. 8><104 1’1’13o ]
2.3.2 WML E LR FAE 90°
o 30 m,
( 2)0 ] 150 m, ’ )
s 15 m, 80 m,
2.3.3 MNEFEFRRBEIE 160 m, 50 m, 1.3 km,
« 3, , o ,
’ ’ 15’\“20 m,
° ( ] 2. 5 mo,
4)9 0 D) O. 8 m; . 1’\“
. 45 o’ 2 m, s ’
) 10 ¢ ) ° 1. 0 m, O. 3 m,



(m/s*); H—

176 34
5760 5—6 ’ ’ (m); fA ’
) s L——
, 0.5~1 m, . (m),
.,  f=610/1900=0. 321,
«C D,
75 m/s, .
5
7
(3) o ,
6 ’ ’
150 m, 1 300 m, ,
3
D o ,
) 4
, s 4.1
0 s , 600 m, 40°,
(2) — 0 o
, s NE20° 4.2
100 m, 90 ° s s
) 4.3
1 900 mo. 610 m ° s D)
, Scheideg- o ,
ger el ,
V=V2g(H—f+ L) ° ’
V— (m/s); g—— ’



1 177
, , (6):805-817.
, [3] , s ;.
LIl ,2012,20(1) ;
’ 21-29.
s s s
[4] . ; , .2010 <7277
— [Jl.
’ ’ ,2010,18(5) :609-622.
’ ’ ’ [5] 8+0
’ ° [l ,2009,28(6) ;1239
; ) “ 7 . 1249.
, [1315) , (6] ) i L.
s [J1. ,2005.23(2) :169-173.
, (7] ; ; .o
R [Jl. ,2011,29(1) :70-80.
[8] ; , ,
5 [ ,2011.30(2) ;
3491-3502.
(D ’ [9] Strom A. Morphology and internal structure of rock-
’ 610 m, slides and rock avalanches grounds and constraints for
1900 m, 75 m/s, their modeling [ M ] / Landslides from Massive Rock
(2) , ) Slope Failure, 2006:305-326.
s y [10] Hewitt K. Catastrophic landslide deposits in the Kara-
. koram Himalaya[ ] ]. Science, 1988,242(4875) :64-67.
(3) R [11] Yarnold J C. Rock-avalanche characteristics in dry cli-
mates and the effect of flow into lakes: Insights from
’ ’ | mid-Tertiary sedimentary breccias near Artillery Peak,
X ’ Arizona[ J]. Geological Society of America Bulletin,
: 1993,105(3) :345-360.
° [12] Scheidegger A E. On the prediction of the reaching and
(4) 3 velocity of catastrophic landslides [J]. Rock Mechan-
~ ’ ics, 1973,5(4):231-236.
o [13] s .
(Il ,2003,19(3) :5-8.
[ ] [14] :
[1] . , . (7. ,2005,24(17) ;3076-
[Jl. ,2007,25(1) . 72-84. 3082.
[2] , , s . — [15] s , s —
[Jl. ,2010,18 [l ,2007,28(1) :50-54.



