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SIMULATION METHOD ON SEDIMENTATION IN A
PROTECTED LOW-LAND DUE TO RIVER BANK BREACH

by Tamotsu TaxkaHasHi and Hajime NAKAGAWA

Synopsis

A numerical simulation method is presented for analysing the area and thickness
of deposition due to both of the suspended and bed-load sediments in a protected
low-land when a river bank levee is broken. This model is constituted by the
momentum equations of fluid, continuity equations of fluid and sediments, bed-load
and suspended load equations and so forth wth respect to the horizontally two-
dimensional overland flood flows.

The laboratory experiments on bed-load deposition in the protected low-land
due to river bank breach are done, where the experiments are accomplished by
using two different types of experimental set-ups, i.e., one has a straight steel flume
having a bank breach point at one side wall of the flume, from which released flow
overflows on a square flood plain, the other has a wooden flume set up at a right
angle to one side of the flood plain to model a breach point. Both of the calculated
and experimentally observed bed-load sediment depositing areas and thicknesses
inside the areas are in comparatively good agreement in every cases. Moreover,
laboratory experiments on the deposition of suspended sediment in the protected low
-land are also carried out, where the meandering stream channel is constructed in
the square flood plain area enclosed by the banks. The experimental circular
depositing area and the thickness distribution inside the area are compared with the
calculated ones. The experimental results are well explained by the calculation.

This simulation method is applied to the actual flood plain (Ogura basin,
situated in the south of Kyoto Prefecture). It is found that preparation of a hazard
zone mapping in respect to the sediment deposition due to river bank breach is
possible by calculating the bed level variation in the flood plain with this simulation
method under several imaginary bank breach points and bank breach processes.
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Fig. 3. Experimental set-up for bed- Fig. 4. Experimental set-up for bed-
load deposition due to river load deposition due to river
bank breach (TYPE 1), bank breach (TYPE 1).
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Table 1. Experimental conditions

CASE Type of Bed Surface Sediment Supply Arrangement of
Channel-Flooding Area Condition Condition House Blocks
CASE A TYPE 1 Fixed Bed Bank Erosion No
CASE B TYPE 1 Fixed Bed Bark Erosion Yes
CASE C TYPE 1 Movable Bed No Sediment Supply No
CASE D TYPE I Movable Bed Sediment Supply No
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Fig. 7. Calculation domain in TYPE I.

Table 2. Conditions of the calculation
in TYPE 1

Ax=5cm

Ay=5cm

At=1/500 sec

Width of Bank Breach B=20cm
d,=1.49mm

o =2.65

A=04

Channel Slope I=1/500

Slope of Flooding _

Area for x Direction :II- 1/200

0.01 for No Sediment Deposition Mesh
0.025 for Sediment Deposition Mesh

n=

0 210 14‘0 6|0 8I0 100 1;0 11;0 léO léO 2;)0
t (sec)

Fig. 8. Sediment discharge used in the
calculation as inflow boundary
condition at bank breach point
(TYPE 1D.

Table 3. Conditions of the calculation
in TYPE I

Ax=4cm

Ay=4cm

At=1/1000 sec

Width of Bank Breach B=20cm

d.,=0.463 mm

0 =2.65

A =04 i

Channel Slope I1=1/250

Flooding Area is Horizontal

_ J0.01 for No Sediment Depozition Mesh
0.025 for Sediment Deposition Mesh

n
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Fig. 17. Experimental set-up for two-
dimensional suspended sedi-
ment deposition.

VR | ey 18
k-
2.4 / /
1 PP ITIIFTIIFTITIF
(cm)

6———10———ﬂ

Fig. 18. Cross section of the meander-
ing channel.

...........

CASE 2

N
.

™~
w
a_d ™o
. l
o~
[3*)

voocao

ooooo
,~apoooon

-~ oppooooo
~soppocoanad

o)

gaooooaon

o
ovo
ooo
[ODD
Y

ppoocoonao

Fig. 19. Arrangement of blocks in the
protected low-land (CASE 2).

RBIWHBHELTWE 2y v2Tldn=0025 &L, TOHBHERLTWIEWA Y YaTlIn=001&L1,
£ 7z, IBIEERE S REEERE Oy 132 & U7, FIARMGER, 3 AMIAED L HBE 0K % FED
BHE» SEIEORB THA TEERERER L TR 1o, ME~OHABEREBEICEIEMBEEHAVWSC
&L, CASE 1, CASE 2icoWwTEhFhc,= 2.38%, c,=208% T, HREIRMEEL b 1.08 £/sec
Thb, £0E, FEATOTRHRIE, $4bE, AREHHIELZTORVWEDE LI, EE E
BRIcBOTHIOZ LIRS TV B, TieRME, Fig 20 iCndERKEZEZ ), il



746 RONUB I EGa

¥$328B-2 F 1.4 (1989)

0 1 A I i h |
0 1 2 3 5
t (min)

Fig. 20. Variation of the water level
in the experiments at the
channel end.
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Fig. 24. Velocity distributions both in the calculation and the experiment
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YaO—=FREOHEDALVKEOTUEHEALTL 2EEbhsh, I T, —REERERNTRI
BY, TV BV TEOERE ZIRTORIKREEH B THETH 202 RTT S LicT 5, ik
THOREERAZBEVORRELZF LT 3 &R B OMENS 5 505, RENLEROREKTH
OHEHHE AR LI Fig. 31 o bbb 2 LT, KVMEGEE & > TLA3BLIE DML VKEL S
BAREHEL, RFHELLTL,= 120 BEELEATAI,, COBEONETE, FEWELTSH
TREHLEBI6DELEbNBY, CONE,»ORIBEIWSBHREATHBENEETREAI—
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CASE-AS

CASE-As TDEPOSIT THICKNESS
! 8 hours atter

8 hours after

P sV 3

CASE-Bs

L
DEPOSIT THICKNESS
J 8 hours after

W -os5~ (M) ¢

CASE-Cs
8 hours atter

Fig.32. Calculated distribution of the sediment deposition at 8 hours after bank
breach.
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Fig. 33. Calculated time sequential variations of the ground elevation at the point
shown in Fig. 26.
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