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Fig. 1 Advemse slope at the head of debris flows

Fig. 2 The stress distrbution at the head of debris flows

3.1



(1

+Chen.

(2)

(3)

3.2

10%.

Uce
he
Je

(1
10

( Bagnold)

[4

h 18
_ 2| gsinB - P_] [ G } "
U. — 5Da{aisinﬁo|: Cy_'_(l Cy) pvy } G 1 Hc

(3)
( Bingham)

H

44} H. % a4’
W= A H + 5@ﬁ~% LRy L T

2 15H. As 15H. 3
( Coulomb)
b 3k
_ 2 | al T
U — u00+3[ [] [ a} [I{c a1PJ
v = %RZBJIQ
s R 20,
He . J.
Dy, e
[8]
h ' 1l
ue =k CE Jehd.
’ hc:Hc+on ’Hc 7DX
,Jc:Je_Jr;d(p N
Lge=(L—0) gle—0);
k=3~4,

(3)

(4)
[6]

(5)

(6)

,R=H.
dy-

(7)

do= des;



gC: gv
J.= Jeo 191 0. 46.
’ H 16 )
Ud — kl d_ , g[‘la]e (8)
@
(2)
: g=(— 0 gle—r).
1991 . 0. 50.
13
H|' P —
U2 = kz[d_q)] 0 —p gHdJ . (9)
(3)
, D,,
15, (2) Ds. 1991
0. 62.
Ha+D,]" [o.—p
(4)
(11)
1991 0. 68.
Hc + Dx e i pc 7 p
Us — I{T} psip g(HL +Dx)(JeiJr) (11)
33
s 1974
3 0.71 0.73. s
~ 12 ~ 20 _
e HRI19744F g =
~ 9 ve B2 ~ L5
S o o2 '{ i /
X s e £ 10 ’
E2 ®* e = /
. X )/
3 Ll 0.5 .
0 0.0 :
0 2 4 6 8 10 12 0.0 0.5 1.0 1.5 2.0
AR E uc (m/s) WERZE (m/s)
3
Fg.3 Compansn of computational and experimental values
4
4.1
” ) s 7kmo
10m & , 480m, , 10 m k Tkm
8m b 2, 6m s 6 1985 7 25

11



6~12mk

: 15~ 24m k,
( ). ,
du tan®
dr = k ° gsin B[l (12)
u= uot+k °gsnfl 1— tan(P (13)
tanB
u 5 Uo
, 2.2th’, tan®
tarB , 8m ks, 6.5 (5" ~10) , 20
( 200 m) 15m k. ,
4.2
: 40, : :
(15) . : :
V=0.09m 40°, 157,
0=25". 4 doo=30mm . dy =2mm . dp=0. (Bmm.
) ; 2 )
) ;1 )
, 2 .+ 3 , , 3 2
5.
| ——No.3 ——No2 — No.l |
£ 20
E e,
s / “‘w
R tasssa)
100100100100 I < ﬁf_/:’-—f——-'“vb’—“
4 : k504 0.0 . : : "
IR |5J? EHE 0 2 4 6 8 10
f—400—~ 900 ! B BffE (S)
SFHEE
5
4 Fig.5 Varation of void water pressure with time
Fig. 4 Sketch of the experimental equipment
5
( )
2 2 ( 2 )
1974 (11) ,

12



35%, . ,

1] C.M. , ) ) ,1986.
4] . 2] ‘I iz T3 . , 20 B—2,1977.

7] , ) ) , 1987—1994.
8] ) ) , 2001

Average Velocity and Acceleration Effects of Intermittent Debris Flows

XU Yong-nian, KUANG Shang-fu, SHU An-ping
( China Institute of Wata Resources and Hydropowa: Research, Beijing 100044, China)

Abstract: In this paper, the authors discussed the definition and classification of debris flows, and studied the char-
acteristics of different equation forms of debris flow motion. The authors considered that the average velocity formulas
of debris flows accord with the Manning’ s formula. By using the annual observed data in Jiangjia channel, the au-
thors analysed and verified the effect faciors of the average velocity fomulas of debris flows, such as the average
coarse grain size, the concentration by volume, the thickness of unsteady layer, and relative gradient of slope, etc.
Finally, the superimpose effect on the moving pwcess of intermittent debris flows was diccussed . The authors pointed
out that the supernormal pore water pressure between debris flows and underlay reduces resistance between debris
flows and underlay, and accelerates debris flows, thereby the velocity of debris flows on mild slope can reach 15m k.
Key words:; intemittent debris flows; the average velocity; resistance decrease due to superimpose effect; acceler-

ation effect



