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HYDROGRAPH PREDICTION OF DEBRIS FLOW DUE TO
FAILURE OF LANDSLIDE DAM

By Tamotsu Taxanasui and Sang Fu Kuanc

Synopsis

First, the shape and the length of the natural dam in a narrow channel are cor-
related to the width and the total volume of the landslide.

Second, the processes of failure of landslide dam by overtopping and breaking
due to slip are observed in detail and classified into three types, namely, 1) when
the infiltration rate is small, overtopping results, 2) when the infiltration rate is
very large, seepage which appears on the lower part of the downstream face brings
collapse around it and then the collapse proceeds upstream ending by a large failure
at the moment the collapse reaches near the blocked water, 3) when infiltration
rate is intermediate, water levels both upstream and inside the dam body rise simul-
taneously and a large scale slippage can result.

Third, the computer simulation methods tc predict the hydrograph of debris
flows due to failure of the dam in the cases 1) and 3) are given, and appear to be
in accordance with the experimental results.
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Fig. 1. Processes of debris flow formation due to landslide dam failure.
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Fig. 2. Debris flow prediction model system.
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Fig. 7. Comparisons between theoretical
dam base lengths and the exper-
imental ones.
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Fig.11. Three types of the dam failure processes.

(a) Erosion due to overtopping.
(b) Instantaneous slip failure.
(c) Progressive failure.
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Reset the elevation
of the river bed
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of the dam
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constants.coefficients.
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Initial condition

Boundary condition

solid concentration

[Ca.lculation of equxmrxuml

Nalt]

Calculation of discharge
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Calculation of depth
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Caleulation of i,p

Initialize g

Smoothing of depth
thickness D

Fig. 15. Flow chart of the calculation

for the case of overtopping.

Table 1, Experimental conditions

as g ¢u ¢d Dmax dm

crf cm cm

20 | 18°] 30 | 36 | 15 | 0.8

Table 2. Parameter volues in the calculation
4xX AT
(cm) (sec) Cx Cur Cur Cun K * g ?
2.00 0.01 0.65 0.65 0.0 0.50 0.05 0.0007 | 0.05 2.65
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40k ——F——— 2 t=ds EXP. _ DAM BODY SURFACE
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CAL. . ham BoDY SURFACE
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Fig. 16, Transformation of the dam-body.
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Fig. 17. Debris flow depth downstream Fig. 18. Debris flow discharge downstream
of dam. of dam.
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BT, Fig. 22 TR Uiz 1= 0 & L8 TH 5, £/, Fig. 23, Fig.
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Calculation of equilibrium
s0lid concentration
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of the river bed

Give the &l
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Calculation of
seepsge flow
Calculation of
jam body safety
initial alip surfsce

did the
1instantaneous
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Colculation of Vj.¥p

oothing of depth
thickness D

Fig. 19. Flow chart of the calculation for
the case of instantaneous slip.
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Fig. 20. Conceptual diagram of the initial
transformation of dam shape due to
instantaneous slip failure.

Table 3. Experimental conditions

q | 6 Qu| Pa| @ |Dmoe| Dm

40 | 16°| 34 | 33 | 40 |16.5( 0.8

O ]
0 20 40

60 80

Fig. 21. The wetting front progress inside of the dam.

]
100 X(cm)
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Y(cm)

Olllllllll l
0 20 40 60 80 100 X(cm)

Fig. 22. Transformation of the dam body.

Table 4., Parameter values in the calculation

AX(ew | 4T () | Cx (6 Cxr | CxpnL a 2 g K A So

2.00 | 0.001| 0.65 | 0.6 0.0 | 0.05 ]0.0007| 0.05 | 2.65 | 1.5 | 0.30 | 0.5

H(em) [ Qcm®/s) |
5.0 EXP,e ¢ s)
CAL— 6000 [~
4.0 L
3.0 4000 [
2.0" | —
|
10 b 2000
olevad liv g lyayal -
10 15 20 25 0 y i
T(sec) 10 15 20 T(cm) 25
Fig. 23. Debris flow depth downstream Fig. 24, Debris flow discharge downstream
of the dam. of the dam.
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