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Fig. 1 Forces of block

Ay — EZ(U, Sin a; *C,‘ Ill'COS (1{) - 2K1<M,g -
i=1 i—1

U,COS a; *CiLisina{)]/zMi(l — K, tan a/,').
i=1

(3)
_tan @; cos @; — sin a; 4)
"7 tan @; sin a; + cos a;°
1.2
, 2 s
“ (1/2) m; (do/de) Gy
); [4] y
(1/2)ep* SC e LS
).
d'U,' .
m; E = m; &SIn q; — (Cz 141' +Nl tan @,) -
dv; :
i = e S, (5)
’ d'(),‘/dt -
m,-gsin a; — (C,-Li + N,-tan 901) o Cd‘OfS,-
m; + 0. 5my, ; 2m; +my,
’ a ’
9 Ci 9
d'U,‘ . N,‘ tan gD,‘ o Cq [Of S,‘ P (6)
dt — m;+0.5m.: 2m; +m ,-Ui )
~_ Nitan ¢, __ CcafxSi
A*mﬁo. Sme ;' 2mitmy A>0,B>0,
do;
L= (A+Bu). )

__ /L /B
t; = ABarctan( A”U{) —+C. (8
, V= »1=0
c, C
2
m; s Ui
l;s H,'9 B,‘v
bis
mﬂ][:p; * H,‘ * Bi * . (9)
pi=pP g7 (10)
mu;
:rii:H..B.o[.o‘Oog' (11)
771' s ho
9Hi ’ ’
n="0+H;/2—hs. a2
3
. 1985 6 12
) T m3
[6].
’ 2,
3,
500 P
400
g
= 300
200

1400 1500 1600 1700 1800

I/m

1100 1200 1300

2
Fig. 2 Slices of Xintan landslide
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Fig. 3 Height changes of slices Fig. 4 Velocity distribution of Xintan landslide
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Fig. 5 Movement time of slices below water level
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Fig. 6 Height distribution of surge of Xintan landslide
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Analysis of Movement Process of Landslide in Reservoir and
Calculation of Its Initial Surge Height

WANG Yang., YIN Kun-long
(Faculty of Engineering , China University of Geosciences, Wuhan 430074, China)
Abstract: The movement of landslide in reservoir is divided into two stages, which are movement on
ground and movement below water level, and the forcing characteristics of both stages are analyzed in
this paper. The Newton law and the basic principles of kinematics are used to solve velocity and acceler-
ation of landslide when it moves on ground surface, and the terminal conditions of stage on ground are
considered as the initial conditions of stage below water level. The resistance formula in flow field and
viscous force formula are applied to solve velocity and time of landslide when it moves below water level.
At last, the momentum theory is adopted to calculate surge height. This paper takes Xintan landslide in
the Three Gorges reservoir as the example and takes use of vertical slice method to calculate speed on
ground surface, time below water level and surge height of each slice. It comes to the conclusions that
the landslide firstly accelerates, then decelerates on surface, and the relationship between time and speed

below water level is arc tangent and shows that the surge height keeps a great correlation with the height

of slice.

Key words: viscous force; momentum theory; surge; Xintan landslide.
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Fig. 1 Triangle element mesh
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