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A STUDY ON FRICTION FACTORS FOR FLOW
IN MOVABLE BED CHANNELS (1)

By Kazuo AsHIDA and Yuichiro TANAKA

Synopsis

This paper describes the results of the study on the friction factors for flow in movable bed channels.
The authors investigate the flow pattern on sand waves by measuring the velocity distribution on a artificially
fixed sand waves bed in order to obtain an analytical model for friction factor. As the result, the analysis
by dividing to the energy slope into components due to form resistance and friction resistance can be
accepted. The flow on a bed with sand waves is similar to the one over a negative step. Therefor, by using
an equation of momentum form resistance can be expressed by a function of Fr, H/h, and L/h,, where Fr:
Froude number, %,,: mean depth and H, L are representative height and length of sand waves respectively.
In a movable bed the values of H/h,, and L/h, changes with varing flow conditions and sediment characte-
ristics. Using the present knowledge about the relation between the geometries of sand waves and flow con-
dition friction factor due to form resistance is expressed by a function of r4(=u,?/sgd) with parameters [
and d, which is discussed by the various experimental data.
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2. Sand waves FOFNICEHT ZRE

sand waves EOHENOBELE~2 BT, Table {URT L 5 2ERETE - co RBRITHWIOKKIZ
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Table Extent of experiments.

No. of Discharge Bed slope Depth Velocity Bed
experiments Q (1/s) I h (cm) u (cm/s) condition
A-1 15 1/310 5.9 51.9 Sand Bed
A-2 15 ” 5.6 53.6 fixed with
A-3 12 ” 4.8 50.0 cement
B-1 15 1/410 8.4 35.7 Artificial
B-2 30 ” 14.2 42.3 Ripple model

2 A 3 A-1 OB TREI NI sand waves & 2 v P CREE LHRIZ, A2, A3ORELELAE
¥k oTco EB B HAREZEEDL BT R o LERY 0—> (B=50cm, [=1/400, Q=301/s) TRKIhic
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5o
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RIoTBRAESRERL, Th2BEHEZBLTIRVA v Vo TERI ¥, MERENL->T, =/ 2 —
2 —TKE Imm FODEELY 5L, TOERELHOLE, IneREHBE L TRV,

HiERo—f L LT B-1 of&0—EHEROKEMITOE{ORTF % Fig. 1 IZ7R T 7 v 2 bTChL
THBROBBIZL AHEXFOERRD 7 VA FRAS KON TREZHE L CTIT{BRFERLZ L4tT
% 2, Fig. 2 dfKE L 2 mm QF S Tk} 5 H#E % re-attachment point % H¥ L L7z KE & O MET
RLEIDTH B, ZORPD uglocz EHEBARTT 52 L5 5. Zhid, Raudkivi®) sz rpecz
(ro= JRHEHTS) OBEOZLUERL TS,
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Fig. 1 Vertical velocity distribution along a profile in a channel with artificial fixed sand waves.
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Fig. 2 Relation between bottom velocity paper.

and height of bed measured from
re-attachment point.
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Fig. 4 Flow pattern on sand waves bed.
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Fig. 5 Notation diagram.
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Fig. 6 Longitudinal variation of coefficients « and 8.
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Fig. 7 Relation between » and K with a parameter F,, calculated by egs. (11) and (12).
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Fig. 8 Relation between 1/¢,’*~ R/d,, calculated by eq. (22).
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Fig. 9 Comparison between measured values of 1/¢? and calculated ones by egs. (20)~(22).
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Fig. 10 (a)-(d) Relation between 1/¢,? ~ 74 with parameters I and d.
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