2 6 707~ 712 Vol. 22, No. 6 pp 707~ 712

204 11 JOURNAL OF MOUNTAIN SCIENCE

Nov. , 2004

: 1008- 2786(2004) 06— 0707- 06

VLY SR L S L

(L. , 610041;
2. s 100871)
:P642.23 tA
. 1
Pierson'!  Thomas s Yu A.
s Berezin  |° > 1
(standing wave) 20 60 , ,
2 2 2
[2]
[3] [7]
2 ; 2
2
[ 4]
[8]
2
2 2 2
2
2
Chiw
OnNg  Chiang C. Mei”! <1 -
(roll wave) , ,

(Received date) : 2004— 07— 10; (Accepted) : 2004- 09- 01
(Foundation item) : (40201009) (2003) [ T his research & supported
by the National Science Foundation ( Grant No. 40201009) and the Youth Foundation of IMDE, CAS (2003). ]
( Biography) : (1975- ), , R s [ Hu Kaiheng

(1975-), M, born in Ruijin City of Jiangxi Province, major in computer simulation of geographic process. |



708 22
, 28718 m’/s(
’ 9 ’ )
2
1
2.1
: 1999- 07— 24 15: 30
: 48.6 km’,
13.9 km, ,
[9]
’ N 10 m/
S,
, (5~ 10
) 10 20 ,
1991 22, 10 s 10~ 20 em
1991- 08— 14 09:30 50~ 100 m, ,
224 , 10 h
5.5 h, 2.12 h, 3.38 h,
634.4 m%/s, 513297 m’/s
4.5 h, 37.9 m'/s, ,
1 1999- 07- 24
Table 1 The contrast betw een surge and continuous flow of debris flows on July 24, 1999
(m3/s) (kg/ m3) (m?3) (m/s) (m) (m3/s)
192.5 1 786. 6 134 089 10 1. 8 954 84
111. 0 1.345.7 32 348 8. 51 1.0 442. 5 5
; (D ;
01,
;2,
; 3,
Poiseuille
, 100 m,

10~ 20 m, 3 : ,



.ot 709

2 2 ( b
(The first surge in the picture is dividing into two
surges and the third will catch up with the second. ))
2

Fig. 2 Separation and superposition of surges

2.2
’ [,10]
«C - :
(The mud surface before the front of surge is still))
1 s 20~ 30 cm,
Fie. 1 The front of surge 2 m3/ S
2001~ 07— 08 ; o
(2 ’
800 m 5 ’ )
2 , 2 ’
120 m R
4 3
R 2 R 2 2
, ( 20¢m’ 1.7 t/m’), ; ,
, [11]
10~ 20 cm
, ( 20~ 50 cm), 3

”

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



710 22

(94
0.5~ 5.0 m/s, i :
15 m/s 3 4 14
( 3): (D), Fig.4 Wu's circulation flow for the front of surge!*!
; (1),
QI , ’

3
C 5: .
P P
5 P
P P
5 P
3 P
Fig 3 Profile of stream wise velocity in the body of surge S ,
p
4 ,
3 )
[4]
p P
P P

5 (a ; b )
Fig. 5 The roll way of the front movement (a. the stretched front; b. the front is falling and the remainder of debris flows & involved)k'
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Fig. 6 Three forms of wave movement

(a subcritical wave; b. short roll wave; c. long roll wave)
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Characteristics of Debris-flow Surge

HU Kaiheng'?, WEI Fangqiang', LI Yong', CUI Peng'

(1. Institute of Mountain H azards and Environment, CAS, Chengdu 610041, China;

2. State Key Labor atory for Turbulence and Comp lex Systems, Beijing University, Beijing 100871, China)

Abstract: Debris Flows in nature, for example in Jiangjia Valley, were often observed moving in form of surge

which is considered as a kind of wave in this paper. At the beginning, surges smooth rough bed and produce a

residual layer up on which sub sequent surges move without loss of material and with high velocity. Separation

and superposition of the surges also occur in the event. The velocity distribution in different parts of surge is dis-

cussed and the velocity profile in the body of surge can be divided into three zones. Based on velocity distribution

and the fact that mud surface of the residual layer keeps still before the front of surge reaches we propose that

there is a circulation flow between the front of surge and the residual layer. T he two would exchange material:

the front is falling and the remainder is involved. Estimated wave velocity from measured data indicates that the

surge is a supercritical flow which only propagates toward downstream. Finally the wave moments of debris

flows are classified into subcritical wave, short 1oll wave and long roll wave according to their spatial shape and

propagation velocity. The last two are just that se- called surge.
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