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Sediment transportation and sediment sorting on alternate bars
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By Hiroshi TAKEBAYASH]I, Shinji EGASHIRA and Haisheng JIN

The wave height of alternate bars formed on non-uniform sediment bed is smaller than
that on uniform sediment bed. Longitudinal and transverse sediment sortings are
responsible for such a difference. Hydraulic jump forms at downstream area of bar
crest depending on hydraulic conditions, and may govern bed shear stress distribution.
Coarser grains tend to deposit at very downstream of bar crest and are devoted to the
wave migration. Finer grains are transported from the crests to downstream area and
tend to deposit in the troughs where the bed shear stress is smaller. Such sediment
sortings are supposed to suppress the wave height of alternate bars.
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Tabic 1 'Hydraulic parameters
i d Q I u z. F, l, H,

(mm) | (/s) | (cm) | (cmvs) (m) | {cm)
Experiment | 0.03 216 [1.23 [145 |{46.14 0.117 [ 122 {2.00 [34
Simulation  {0.03 [2.16 [1.23 ]143 |4593 0.112 1 1.23 |2.00 |29
i, Bedslope d, : Mecan diameler of sediment, Q : Water discharge,

h : Mean water depth, u : Mean water velocity, F, : Froude number,
7.: Non-dimensional shear stress, [, : Wave length, H, : Wave height.

BIBOFENBEOSGNIZITLET

% 1000 B & TIiT -7

3. KREERIBERBITICE I8
—HBEANTRERPHERE X B,

17"1/"&03’{‘/4"&:%'(17’]33%@% .‘? 15 5.I35 l5\55 5.|75 5.195 6. 15(')

Ufco ERICER UL, BEM (ca) Experiment

EELTOWABKETRE NS Sm DK

MObDTHS, LifitwdSFHiHED

BO 10%(r 0.)FEHIBB L. B |7 L :
BOMBO IR (BBESA | 20 L 8 32 aties ! 3.6 3.8

WHETERET >/, MEITER Fig. 2 Stream lines

3mm O ORS HEFEHCTHEL

fzo KA. FIBRALIETHEA ¥ M — DT SMAENC 5em. BIIARICIE 2em MR TRIE Uz, DEEOWBE
rGERBR)IIRA MO THE Uk, 207, IE LD HRIZ IO LBEAHBBRDOSZ N EZAD
ATHD, HEBO/PINEIARFBENREO LML THE LTI,

Fig. 2 IZERR O BE. EBRMART, BHITRO T HES(Simulation, x=3.2~3.5m,y =3.0~10.00n ) TE
BEXLD BEEMR-> T 5, Jhid. BROBEEEEBL O /A Uciopiz. EEOSHRIZHN G
C THBHIUNE LD HEIMCSHERNEF U/ TH B,

Hg3Kﬁ&ﬁﬁﬁﬂ@ﬁﬁh%?%%%mt%ﬁ@%iﬁo%%m\ﬂﬁﬁtbum%QWHﬂﬁ&D
BEEE RS, FHNEL O MRTRHEI £ RO, BB 2 METRENE. SRERLD LS T
DOBRHINEIL T D, ThE—20FREAE LT, BHOBEBEENEIL LD THBEEZLIONS, L
HhU. BHD I VR FOEZ TREASNKE LD, PSS T7TIINEILAZ L0 RHRINEATIEREZER
EhTh3,

Fig. 41213 y = 0.0cm DK DRMTER DN TN D, CNSDORDNS IF S L D IR H L U5
BEREE LI, BHITREICE O THRBAIE s THE ). HASER» SERICEIL LTS, £O 1
BHIRFEAE. Fig 31TRT LIPS TDEATHEL A3,

Fig. 5 ICITFERNBEDOSHER LTS, HROKXZ OB VX M S MRS EN - T
D(x=33~4.0m, y=10.0~20.0cm)~ BMEO/NIOPEBE LT 7IHEB LTV B (x=4.0~4.8m.
y=12.0~20.0cm Jo —NUIHADOKE T U X M EBE I N TEIRROK S OB MR T
HBEL. TOTRBICBNED/NIOPBULNRNAZF LD TH S,

—897—



ax:0. 326 Min:0.013 Average:0.117

0.20 to

0.1810 0.20
0.16t0 0.18
01510 0.16

0 :
515 565 615 665 715 <™ 0.13100.15
0.11t00.13

Experiment gt
Max:0. 178 Min:0. 028 Average:0. 112 0.07 10 0.09

0.05 10 0.07
0.04 10 0.05
0.02 10 0.04
0.00 10 0.02

300 320 340 360 380 400 420 440 460 480 "
X Simulation

Fig. 3 Distribution of non-dimensional shear stress defined by mean size of supplied sediment
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Fig. 4 Longitudinal profiles of bed elevation and water surface elevation
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Table 2 Mean diameter of deposited sediment (mm)

Pt.1 Pt.2 Pt.3 \
Experiment 313 [293 |1.55

Simulation 325 | 221 1.44

PL. 2

P.. 3 Pl 1

Fig. 6 Sampling points of deposited sediment
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Fig.7 Distribution of cover rate
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