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DAM-BREAK FLOOD WAVE PROPAGATION IN RIGID
AND MOVABLE BED FLUMES

By Yoshio Muramoro, Kenji OkuBo, Ji-Won Lee and Toshifumi MATsul

Synopsis

Behavior of a flood wave caused by the instantaneous and complete collapse of
a storage dam is examined by using prismatic channels with smooth and rough
rigid beds, and with movable bed. The wave propagation in reservoirs is also dealt
with. Equations of gradually varied unsteady flow and of movable bed variation
with bed load are employed, and solved by the MacCormack numerical scheme.

The computed results for the rigid bed agreed qualitatively with the
experimental ones regarding the effects of the initial storage depth, channel bed
slope and bed roughness on the stage and velocity hydrographs. Modification of the
bed roughness coefficient, however, would be needed to simulate accurately the
whole process of wave-front advance and height attenuation. The computational
and experimental results of stage hydrographs in the reservoirs coincided with each
other for the downstream advance waves, but for the upstream ones, which have
the smaller initial wave-height and propagate with the lower speed. Dam-break
flows on the movable bed have a steep wave front, and their wave-height does not
diminish monotonically, occasionally increasing in the cases of steep bed slope. The
computed results of bed profile were similar to the experimental ones, but the local
scour in the upstream reach was underestimated.
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Fig. 2. The computed results of water depth hydrograph by using
different space and time increments, 4x and 4:.
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Fig. 3. Experimental setup (G : water stage gauge, V : current meter)
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Fig.4. Comparison of the computed results of h/h, and U/C, with
the measured ones of h/hs and us/Cy (velocity at the point
of 5mm above the bed).

— § —



RA « ARIR « % « i BERR OBBIKESIC B 5 IrkitiRIBEBE O i T8E 391

BL, SHlSOERMGEIsEL 2EEASHETHIGLTEY, BRAKELRE—HL TS, —F, K&
OEEZEILE, KEDZNITHARTY S ES ) SRR TEABROBEEZ L TVT, JORKESETR
BMEERETHALTVS, $/k, WHEOE—/7HELHETIE—HLTEY, hPBDTIIONT
20— 2 R THECEDT 20, COBELMIGL TV, UL, HEEOHMETIREU &
EERED us DBIRIC VW TR ARATH 20T, ERICHET S LIETER N,

Wiz, FHEMEOnick 3L 185 CIERMBOBRELHEOBVELET S720IT, k=160, S
= 1/500 DEMTOKEDHEIMNE(LETT & Fig. 50k Th 2, FHHEEOKEEHICOVTE, »n
= 0005 X n= 001 OEHLL EHOEFK], ©— 27 KEORERLE i, E— 7 KEFEREV,

1
0.5

g8 9 10

;;;;;

0.4

h/ho 4 5m

0.3-

- s
S
R,
0.24 ¢ ~
. s
S
-4 .
B
0.t -
8

t(s)

ho= 16(cm)

So= . 002

n = .005
(x 2)

Fre= 4

S T ()

t(s)

ho= 16(cm)
“ So= , 002
n=.01
(x 2)
Fre= 4
(.30

B:DATAQOE

h/ho So= . 002

ho{cm)= 16
Bed:$B

10
B:DATAD12
So= .002

ho{cm)= 16
Bed:RB

h/ho

. . . . . .
[— TN C R R
Y T T

0 2 4 6 8 10 12 t/t.
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Fig. 6. Variation of U/Cs, n, g/Coho (discharge per unit width),
and v/Lh. (accumulated water volume) with time,
which are computed from the measured values of us/Cs.
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Fig. 7. Comparison of the computed values
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Fig. 16. Comparison of water depth hydrographs in the rough
bed (RB) and movable bed (MB) conditions.
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Fig. 16. Comparison of water surface profiles measured in a rigid
bed with those in a movable bed.
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Fig. 17. Comparison of the computed results of diminishing
process of peak water depth (h,—¢, relation)
with the measured ones.
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Fig. 18. Comparison of the computed results of diminishing process of peak
water depth (h,—t, relation) with the measured ones.
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