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PREDICTION OF WATER AND SEDIMENT DISCHARGE
CAUSED BY RESERVOIR COLLAPSE

By Yoskhio MuraMOTO

Synopsis

Floods due to collapse of reservoirs cause severe damages to properties and losses of human
lives, Thus, a number of studies have been carried out in past years to solve the dam-break
problem. In recent years, computer programs for the dam-break analyses have been developed
to assess the potential hazards of the dam collapse, but the water and sediment release from a
reservoir has yet to be elucidated.

This paper presents a method to predict the water and sediment discharge caused by the
collapse of reservoirs with a given water depth (40), length (Z), and sedimentation depth (D)
on the basis of a simple experiment and a mathematical model. An approximate analytic
solution on reservoir depth and outflow rate for the total and instanteneous dam collapse was
derived from the characteristic flow equations, and verified by the experiment in a rectangular
horizontal channel. Changes in the outflow rate due to the opening speed of gate corresponding
to the gradual dam collapse were also discussed.

Meanwhile, the experiment of the water and sediment release from a reservoir showed that
the outflow rate during the intial stage increases rather than that of the above solution due to the
upstream migration of flow control section in the reservoir, The mathematical model in this case
was also developed using the method of characteristics and a sediment transport formula, The
caluculated results of water and sediment discharge were consistent with the observed ones.
Furthermore, the analytic solution for the initial stage demonstrated that the increment of the
outflow rate and the sediment concentration primarily depend on D/ %, and that the total volume
of sediment discharge is proportional to yZzD.
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Fig. 1 Definition sketch and characteristic curves for a dam-break model.
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Fig. 7 Definition sketch and characteristic curves for a dam-break model for
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Fig. 10 Experimental set-up and bed materials used.
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Fig. 12 Comparison between theory and experiment for 4; and he (4o=15cm).
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Fig. 17 Variation of ¢, ¢; and C with time.
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Photo. 1 (a)-{c) Changes in water and bed surface profiles with time in the section
near the opening (Run II1-17%).
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1 1 | 1 J
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Fig. 18 Changes in water and bed surface profiles with time in the section
near the opening.
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- © 8cm 3cm4em
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o5 4 4

/o — Eq.(28)
B / /7 ———— Eq.(29)
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]
10° | > 10

Fig. 19 Relationship between non-dimensional sediment transport rate ggx
and tractive force 7y.

gsx DEBREIR, # — FEOOYTHKRGEI 15° D EOREAIR, ~ KOARIEOREELHE
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q”:47* ................................................................................................... (30)
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Fig. 20 Definition sketch and characteristic curves for a dam-break model
with sediment discharge.
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Fig, 21 Changes in water and bed surface profiles with time.
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Fig. 22(a)-(d) Comparison between theory and experiment for ¢.
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Fig. 22 Continued.
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Fig, 23 (a), (b) Comparison between theory and experiment for gg.
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Fig. 25 Comparison between the calculated bed profiles and the observed ones.
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