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ON THE INFLOW OF RIVER WATER AND SEDIMENT
DUE TO LEVEE BREACH

By Yuichiro Funta, Yoshio Muramoro and Takashi TAMURA

Synopsis

Breaches in river levees are accompanied with inflow of river water and sediment which
determine the flood damage. The inflow rates and volume are controlled by the hydraulic
properties of the breaches. Two kind of experiments have been carried out in order to find out
major factors governing the inflow of water and sediment through the breach. One of them isa
large-sized experiment accounting for the river flow and the other is measurement of velocity
field around breaches fixed with epoxy resin. The inflow rates of the river water can be
estimated from the relation of the control section but active flow width need to be evaluated
in cases of larges levees and widened breaches. Scour holes in the breaches migrate downstream,
filling up the upstream part of them and deposit sediment is supplied from levee body and
river ground of upstream side of the breaches. Turbulence of the inflow is more intense
in cases with fine material of levee and ground than those with coarse one because of large
change in longitudinal profiles. The inflow increases in the Froudean number from 0.2 or
0.3 to almost 2, passing through the breach. It implies the existence of the control sectiom,
which appeared near a location with the narrowest width of the breach. Two FEM analyses
were tried to predict the two dimensional flow field, by using a personal computer. One of
them yield a fairly good estimation for the experimental measurement.
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Fig.1 A plan of the experimental apparatus.
(A, D : measurement tank, B:regulating tank, C:hole, E : rails, F: flume for spilt water,
G : carriage, H :retaining wall of sand, P :levee model, a-d : water gauge, e : sand surface
detector, f: wave gauge, g:traverser, h: flushboard)
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( Unit mm)
Fig.2 A sketch of the experiment of breaching process in river levees.
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BIcdICRIRKICRIBICAHET S em x5 cm 00 RETHASAKOYR $2EY, BEITHHER
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HOHARVHIEEDTGOEEILEN - oo BE, SBRAMOBIHKMIIERIICRA ¥ M-V THH
FUTERSH LI, £/, EBRKTRIC 2T YY) v 7iCd > TREAS B OERELHIE L.

Table 1 Experimental conditions in runs T-1 to 6

, T ,

Run No. v’é‘i(c)llt)h ﬁgivggf s?ci)gg ]t?;{r%e Porosity zﬁggﬁgﬁe t:rvnaggtia- Vl‘tl;,?rgr smtf)%gig %tp i?lilt?artll
(cm) (cm) =" (I/s) |ture(C®)| control (sec) groove

T-1 30 30 | 1:3 | 10-00| 0.48 48.4 - | no - ’x=&%m
T2 | 30 | 30 | 1:3] 70| 049 | 544 | 1.4 | done | - |+=2.8m
T3 | 20 | 20 | 1:3 | 1405| 048 | 70.1 | 5.6 | done [160, 490 x=2.8m
T-4 10 10 | 1:3 | 12-00 - 18.0 - | no - |x=2.5m
T-5 10 10 | 1:3 | 87-00 - |18.0-42.00 - | done [T80.1440) =2 5m
T-6 10 10 | 1:3 | 36-00 - | 32.0-48.0{ 7.8 | done [240, 840 x=2.8m
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Fig.4 Changes in the discharge supplied, @, outflowed, @, and inflowed, Qu, (Qs=Cy— Qy).
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Fig.5 Changes in the water stages in the river part.
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F/, BHMAOBEHMNIREFICIRSEROT - BHTREMD Y v PITREDENEL, BEAMNO y=3.3m
THRKTH S, 127U, Run T-6 OBFH/ICRITHRAD ) v SHBREATHREBIEDOBEL FELIGELTL
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Fig.6 Topographic changes in levee breaches in runs T-1 to 6.
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Fig.8 Profiles of the water levels and Fig.9 Profiles of the water levels and sand
sand surfaces in run T-3. surfaces in run T-5.
Table 2 Water surface slopes along the central axes of the scour hole in run T-3
Time(T) 17007 | 220”7 | 350 | 6710”7 | 87007 | 9705~ | 11/00” | 12/50”

Water surface slope(Iy) 0.17 0.14 0.08 0.07 0.06 0.05 0.04 0.03

Q= (%)3’2g1/2h3/2 ....................................................................................... 0
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Fig.12 Distribution of erosion and deposi-
tion in the breach bed in run T-5.
Intervals of contour lines are 1cm
and erosion areas are shaded.
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YR O AL ORNEBICRE L TH < C ERAKPLBOR AR EZHRECT 3 L TRARTH 3,
LT, EBNBRAOEEE RN b, ENREEE L CERERENRE LT, TheA—KE
THEEPROERICOWT, HABRODH 2B CHEZEE U TT » i #ES RO FERBSRIE >0 TR
N5,

(1) FEIHEOREHE

RS, Table 3 ICRUARET d,=0.21 mm OMBAH O TITDONAERO 2 KA LS E L1z Run
W-1, W-2 R0 d,=0.64mm ORIc L 2 1EAD Run W-3 it 20T » T 3. Tb b, EkEES
OEATITEID, Fig.13 (R UABREBEICR 7L —# Y TR T w0 5 ¥ O 28+ VBHIEEIK &
g sREE Ulc. BssiRlEhicRlE U0 O FEaME Qu 13, Run W-1, W-2 BT W-3
DN TZENTH Qu=2.3, 1.8 R 4.91/sec TH-T, BIAEEDE 2 BIE? 0w, BRMRUHHIC
Y LT3,

Table 3 Experimental conditions in runs W-1 to 3

Top | Levee : Mean |Elapsed |Discharge| Inflow Water
Run No | width | height Sﬁ)dee diameter| time | Supplied | rate |temperature Wactg;tigallge
(cm) | (cm) Pe 1 (mm) | (sec) {/9) ({/9) [(%9)
Ww-1 10 10 1: 2 0.21 68 15.7 2.3 9.0 no
W-2 10 10 1: 2 0.21 85 15.4 11.8 7.4 done
W-3 ] 10 10 | 1:2 | 0.64 | 130 15.4 | 4.9 9.0 done
T ) ™5 5
9? """"""""""" m5eai05
3 H
-
[ =t " ]
o5~y }53‘/’:7'&7'“ L
[
- b D N 4
“‘"'-\ /’" =‘ lE
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Y /
| /
S 3 - oY 13
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(Unlt cm)
R P 1o85 sec Wait om) 130 50
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Fig.13 Topography in runs W-1 to 3 fixed with epoxy resin for velocity measurement.
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Fig.14 A tracer test for velocity field in run W-2.
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AN
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REHICIE » TRES—BIL LTV . BATS V=80cm/sec Dl EoFEiER s hREERLIC #=3.5
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PED kS, BREOOKRICS UTHREMRREML, LAOEBICHETTT 2RI ICHIE L LiLDE
BRTRBEOBKEDVEEHENE L > T3 72, KRRWThOHS bIRKEERKICABICIE S
h, EEREER > TREICHNAS, BB LTOL BSHEDETRIMEVRETH S, AR EOSHE
FOHRL, 2.30Q) TR~NIABHEXBOR B LTV A LE#EN S,

(3) BHREBD—RITHITSKE R

B OKBRR IR - HESGOUERRD S PO MR K S KERTHTEL L bBER O
BaotzbDThHB. LipL, 5 LIBEEREZTH S0 22V ERERED Lic—RITHISKEROE
{LAEEREIC LT, BUREOARI KB AZIE LT 2 &R, AKPLIRORARDTFRIOETHER
EEZLOGNB,
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BEES 2 RUOAT A VE—/KE E 238 L, DO THhoKEERE D, 2N 5DkHRIZ Fig. 17 i



BRE - A - | WIBEBF ORI S Ak E B OBEAKDNT 543

"~

(AR
]
)

1 '
k4 '
e E / ‘\
iamraast 2l W
Z
3.0 4.0 X ()] 5.0

3

100

B

om) (em)

0

O~ 40 X(m 40 X
3.

/\ osi
20 Xw 50 I Erremm B i e ¥ -
15
(cmg,:]
10
lcm/-) tcm/s)
j\/ \/J 5
20 X 50 CEFTTTTTEoTREe O 5O Y @ 50
3r SF r
o1 L L
Fr Frz FrZE
1 i 1F
O w0 GTTTTITTRL, s OF 2.0 % o 50
(@) Run W-1 () Run W-2 {¢) Run W-3

Fig.17 One dimensional changes in hydraulic quantities in runs W-1 to 3.
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cm/sec TH T, FERENBI12~BEBEOUWNEROERICA ->TL 30T, Fhick » THKER%Z
FET A EDFREE M XN B,

Bi%ic, Froude ${ F, 3N &HAERDO. 2~0.30 S BAERIRIC 1 282, x=4m OBSE T—
BICHEMULT F,=2 DL ->T 5, COXRKEDAME, Run W-1, W-3 TRIBEKDBES D 54
LAnTcZh®Zh x=4.6, 4.5m, Run W-2 T3 2=4.3~44m OMETH->T, WIFHDFHKIEISR
BRORATNIABEPOD UERMICE -7 LA THD. DL 3 KERBEERICXENELREDN, &
ARBEBARENLSRBEIC LR —ISRYUTH LT BRI NS,
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Fig.19 Changes in water stages and velocities at monitoring points in case with
using of the concentrated mass matrix.
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Fig.20 Distribution of the velocity vectors at stationary state
in case with using of the concentrated mass matrix
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Fig.21 Changes in water stages and velocities at monitoring
points in case with sweeping out the mass matrix.
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Fig.22 Distributions of the velocity vectors at two time points
in case with sweeping out the mass matsix (4¢=0.001
sec). :
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