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PREERTIR] . i 355 Vi e 3 LA b T — S B B P 2
oK, XA T DX R AL R R R R By
T X 5 T IF B Ry, A7 et /K

2010 4F 6 F 28 H, 5% el K ZE ) g B —Hie
JE i B 99 NBXE, iR YA N PR R RS A, W
YJE Sk AR 1115m, Fii 2k A2 965 m , B 5 I AT 4 =
2780 m, HEYE—REJE IS ALY 80 x 10° m®
Ye—Wr g2 s B 4 HshBaeieib (4 BEX)
4 PR (4 FEIRIE) RES . 551 R ()
Vi R ) 325°, il TE 3 g B 30m (5 T IR B
2m) J5 BVAA AT R B A R4 (960m) | i B 43
RIS, 2R RBET /R 55 56 2 v R s ()
BRI E W IE gy, 0w g5 m Ao 2500, v

x1 FERRBE -BERREERFHE
Table 1 Basic parameters of some examples of avalanche or landslide — debris streams

C R

i i) EAS ( X?Sf’;}) i= H(m)/L (m) | 5IRHFHE flo 5L VERBRA
1980-06-03 b Bz =R e 1 0.4 = 365/900 BFRY 284 )X FNERI(1983)
19830307 Hil & o Wil ey 31 0.15 =280/1850 A SR AL 237 N RHITAE(1989)
1985-06-12 T U2 T 30 0.38 =860,/2250 ELY T 12 A 3B T2 A4 (1988)
1989-07-10 PUNAEZE LR H 0.2 0.5 =210/420 TR T 221 N\ HE B (2007)
1991-09-23 2z 3 S VR T B 10 0.22 =750/3400 4R/ FETR 216 N JExE Yk (1993)
2000-04-09 VU3 Z) DT FLAR T8 T b 330 0.4 =3500/8800 k&G |6 A 11 Histk X445 (2002)
2003-07-13 T AC T U5 T B B 24 0.27 =340/1250 IKIEE K 24 Bk i 45 (2009)
2008-05-12 DU 1| 22 EL A A 1 1100 0.23 =1050/4500 WA E 38 Al HETFKZE (2014)
2008-05-12 DU 5 1] 4590 11 933 15 0.25 =600/2400 O Hh7E 780 BN PP (2009)
2008-05-12 YIE L & kg2 44.5 0.35 =1250/3600 WO HRE 48 N\ JHME O 4 (2010)
2009-06-05 RIS 2 L 500 0. 18 =400/2200 B8R/ R 74 \GEE VF3R 25 (2009)
2010-06-28 T G R IE R T b 1 0.32 =335/105 5 B T 99 N it Xk X% 1E (2010b)
20130329 VTSR AT AR A T b 2 0.40 =800,/2000 R Al S 83 Bk XL IE (2014)
201307-10 DU )1 T HE = R A T 1.02 0.32 =400/1250 B T 161 A i wf & SE b 25 R
2015-12-20 T RGN C IR X T 3 0.27 0.11=125/1100 | FF+HLFK PN lEs e
2016-09-28 WLLIE B IR 75 55 T 3 1 0.40 =460/1150 AR/ BT 28 N VEF AT R

T H— i3 35 T S — T30 8 W X/ 25 48 2 (m ) 5 L— S 088 T B — 88 P WA X0 5 K P BT (m) 5 = HY/ZL, TR S5 1 R K
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Fig. 1 Scheme of high speed and long-distance of Dazhai landslide—debris movement which consists of four striking stages

happened at June 28, 2010 in Guanling county of Guizhou province, China (from Liu Chuanzheng, 2010b&)
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Research on High Speed and Long-Distance of the Avalanches

or Landslide—Debris Streams

LIU Chuanzheng'?
1) Consultative Centre of Geo-Hazard Emergency, Ministry of Land and Resources. Beijing, 100081 ;

2) China Institute of Geo-Environment Monitoring, Beijing, 100081

Objectives: Some avalanches or landslide—debris streams are of many characteristics, such as large volume,

high speed, long-distance of movement, polymorphic existing, changes in direction, many motion stages, impact

force and mega-destroying energy. In fact, the high speed and long-distance of the movement occur primarily in the

stage of debris streams after rock or soil-mass broken up.

Methods: The rapid and long-distance of the movement are related with the scale, component and structure of

substance, difference of landform in elevation, valley features, induced factors and environmental condition which

passed by avalanches or landslide. The deforming and breaking down types of rock or soil-mass slopes are often

being a chain of action process which includes creeping, fissuring, shearing-off, sliding, rushing out, breaking up

and eventually to be debris stream. Mechanism of the avalanches or landslide can be explained through the existing
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theories such as residual strength of soil or rock-mass, creep action principle and effective stress or porous water
press effect. At present, mechanism of the debris stream is complex that it is interpreted through transformation of
potential to kinetic energy, buoyant force of gaseous fluid and motion of pellet flow. The understanding from actual
examples of avalanches or landslide—debris stream is, the above three recognitions are not independent each other,
but different gradation from macroscopic view to microcosmic grain action and mutual complementary in different
measurements.

Results: Author suggests that the value of the speed of avalanches or landslide—debris stream vanguard is
arriving Sm/s to be as lower limit of rapid movement based on the adult to flee for one’ s life. The ratio of H/L is
less than 0.4 can be as criterion of long-distance of avalanches or landslide—debris stream in which H is difference
of landform in elevation and L is horizontal distance from beginning to end of the motion. Basic disaster models of
the avalanches or landslide—debris stream include direct pushing down, breaking up destruction, colliding and
pounding, air wave blowing, turbulent current and tornado, blocking dam to be lake and bursting floods, etc.
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