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Transport of Suspended Sediment in Channel
with Flood Plain (2)

By Kazuo AsHipa, Masaharu Fujyra, B.Y.Liu

Synopsis

Lateral-transfers of momentum and mass (such as sediment in the case of sedi-
ment-laden flows) are the significant phenomena of an over-bank flow. Experimen-
tal and theoretical studies are conducted concerning the characteristics of the flow
and the transport process of suspended sediment in a straight compound channel
Under various hydrdulic conditions, velocity distributions are measured in detail and
discussed by comparing with results of other reserarches. Furthermore, a method
capable of evaluating transverse turbulent eddy viscosity is proposed. In order to
clarify the transport mechanism of suspended load in channels with flood plains
(which have received little study), a series of experiments are made and several rel-
ative parameters are investigated such as: the deposited rate and pick-up rate of
suspended load on the flood plain and the sediment concentration distribution over
the total section. A numerical model is developed which can simulate the transfer
of suspended sediment from main channel to flood plain for steady, longitudinally
uniform flow. Reasonable agreement between experimental results and calculated
ones was obtained.
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Table 1. Significant Details of Experimental Conditions
Experiment B | Byl 4 QIH| A . . . Uam| Laf Rom |R.;
Number (em) | em) (cm) {1 /s) (cn)| (em)|  “ b e Yearkems) 2 | B 104 108
CASE1 {5050 | 5 [39.3]l1 |6 17500 |1/1294| 17963 |2.88(2.13|0.64/0.587.35/2.67
Sooth CASE2 |50} 50| 5 [37.3]10 |5 17500 1171003 1/ 745(3.1212.21{0.73/{0.657.22(2.26
Boundary [CASE3 |50]50]| 5 [27.8/8 |3 17500 {17539 | 1/493(3.81|2.33/0.99/0.837.03/1.36
CASE4 [ 50|50 | 5 (18.0/6.5|1.5]1/500 |1/507 | 1/49813.54/1.70/0.99/0.74/5.14/4.24
CASES {50150 5 [39.911 |6 17500 [1/506 | 1/49914.64(3.43]1.08|0.98/12.4(4.54
Rough CASE6 (501505 [33.410 |5 17500 117503 | 1/498 |4.4313.13|1.07/0.95/10.6(3.34
Boundary {CASE7 [ 50|50| 5 [21.3/8 |3 17500 |1/7506 | 1/4973.96(2.43[1.03]0.877.33|1.41
CASES8 | 50|50 5 [14.0/6.5/1.5{1/500 |1/483 | 1/481/3.57]1.72/0.99/0.75/5.19/4.34
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Fig. 3. Definition sketch for division of flow domain in lateral direction.

Table 2. Division of Flow Domain in Lateral Direction for Over-bank Flows

Domain Soh General Flow Evaluate
Number | ©PPer® Description configuration Method
_ _n’ | Influenced Turbulent shear(9uy jfUndecided
Main I Bsy<B by side wall flow (ay*O (often neglected)
i —Br<y<b Undisturbed Uniform flow (@=0) Logarithmic
Channel =YS0, zone dy law
Momentum transfer | Turbulent shear(@*o) Empirical
i —b'<y<b; zone flow dy equation
(or mixing zone)
Flood v be<y<Bis Undisturbed Uniform flow (% =0)Logar11;l;,mlc
Plain Zone Y
Bi<y<B Influenced Turbulent shearﬁﬁﬂn Undecided
tSYSDI by side wall flow dy (often neglected)
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Table 3. Experimental Conditions

. d W, 4 B H Q Qs .
Run Number | () | (cars) | (en) (cm) (em) | (1/s) | (gr/s) Lo |Woltum
CASE 1 0.015 | 1.867 . 50 7.0 | 26.5 | 54.0 | 17505 0.45
CASE 2 0.015 | 1.67 3.0 50 5.5 | 10.5 9.3 | 17498, 0.51
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iz, SR OEREANAEKEECTHEMS 5 & &, EKBEMTHER LIRSS  BOERIR
DD Brbic, EABHITREL B ->TWS, Case2icBWVWT, TEOHERIREKER & EKkBOM
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Fig.10. (a) Comparision of measured and calculated Fig. 10, (b) Comparision of measured

vertical profiles of concentration.
(case 1; H= 7.0 cn,h= 4.0 cm)

and calculated vertical profiles
of concentration.
(case 2; H= 5.5cm,h= 2.5 cm)



ESH - BEO - B TR AUKER o 3 1 B ERD Ol - HERREREE (2) 41

1000 (- Case 1
800
¢ 600
(ppm)
400
200
0 J
-50 -25 0 25 50
Main Channel y(rm) Flood Plain |
== >

Fig.11. (a) Comparision of measured and calculated transverse profiles of
concentration (casel; H= 7.0cm,h=4.0cm)
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Fig.11. (b) Comparision of measured and calculated transverse profiles of
concentration (case?2; H=5.5cm,h= 2.5 cm)
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Fig.12, (a) Comparision of measured and calculated deposited rate and settled rate.
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Fig. 12, (b) Comparision of measured and calculated pick-up rate.
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Fig. 13. Definition sketch for bed boundary condition.
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