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EXPERIMENTS ON MULTIPLE BAR FORMATION
AND STREAM BRAIDING ON FINE SAND BED

By Yuichiro Fuyita, Nobuhiro Nacata and Yoshio MuramoTo

Synopsis

Braided rivers flow not only on coarse material beds but also on fine materlal
ones. Fundamental studies were previously very few on the formation of sand bars
and braided streams, especially on fine sediment beds. Detailed experiments on the
process of multiple bar formation and stream braiding were carried out on fine sand
bed. Hydraulic characteristics of bedform variations were discussed and
experimental results were classified into three groups corresponding to flow regime,
which was slightly different from that predicted by a previous criterion because of
low sediment Reynolds number of about 5. Formative conditions were made clear
for multi-mode bar formation and stream braiding on beds covered with various
types of flow regime. Corresponding to small depths, evaluated values of suspended
sediment load from measured hydraulic quantities was very low and its effect was
not found on bar formation of multiple modes.
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Fig.1. A sketch of the experimental {lume (unit: cm)

(1. measurement weir, 2 . traction motor, .

3. carriage for measurement, 4. water and Photo. 1. Distributing dev1ce for

sediment supply pipe, 5. tail box). water and sediment.
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Fig. 4. Bed topography in runs D-10 and D-7.



600 SONBE BP9 32B-2 1.4 (1989)

72 o Tk L 721 T chute and pool 23JEZAE & hcuw< (Photo. 2 (e))y FNOMOEM-T
HAORFIFET LT ERBERER L, — TR0 3Pt g 545525, RunD-100
ETHD T= 17407 OFEIAHAR IS, Photo. 2 (¢) U Fig. 4 (a) 1T/k L 72 Run D- 7 O fcfflei & [ulBkic
FEAHE AR IS L A MR T H 28, ikXIBIT 1A, N T 2 A0 Fiiik o g Al
SNB, ChhSHMTEEHEEE—F2, NAEKTE-F4085IBMNE 54, s Fig 4 (a),

b) DHE SRS © LT E B, —Jj, RunD~7 Tld Photo. 2 (d), (&) D& D, T-- 1 LIkolit)
HEDRENPETHY, T— 8 DU rificid, ANEh ﬂi&‘“bh /HM\JE/CE/»’/Lo’CL\T%&%E
AR ER L TWS, TDlk, {'rJ»i\IUJIM@f-J"'i‘ WL WA, Fig. 4 (b) OESRIX I x- 2

~ 45 mMB T = 85~ 11 mOKIEHc i fsEff i 2 /)O))\érfalﬁ}*mw_&b 54, x— 45~85m K
0.5 m~TF it E TOXENCIEKEEMREDIED A0 D RENTOHEDT, £— F 2 DEFIDI A
inbi’ééﬂ’cmé EEHbN B,

5 %1z, RunD-1 % RunD-27Tld, RunD-2OFEA61/s & Run D- | IZLL~pp/hEL »f;s‘.
RunD-1OEEMN T= 10 £ TARHATH /DT, COXBOPIOENIEZ RunD-2 0EILk-»T
B, KR T=5 1 D ofdEEDsch » i@ H o KiliAmREICK & (L5, Photo. 3 (a) DL
A2, T= 2" HhSRBERI xILuLtberﬂtrbqubk/% EREN TV, DL IKED mﬁ\;r' <
KiKIRO A SN B LDy, T 47 icld, x= 7~ 10 m TEEREHS LAY hI €
2 QEIFNLMY, Fh i FifiTid2~3 4\ oo = F 3~ 5 OWMIZEA BN (Photo. 3

) A ; R S ® . : it 1B . PRBEEESN
(@) Run D-2 T=2"00" (b) Run D-2 T=4"00" (¢) Run D-2 T=6'00" (d) Run D-1 T=22'
Photo. 3. Changes in bedforms in runs D-2 and D-1.

—Run Dzizl (Tiioain ) 5 i e x - ) e
2 pﬁxgggﬁ?{éﬁ/ (N GEEY Y
e
Z it =i
s N N BN R s i 3 -
SE 1%3”-%—%&“"73‘?5};’? C(fﬁ’é’f: TR .
L 1If‘6x(,,,)| B ) — :x(‘m) * i
Run D=1=2 ( T+2laln )

; ,»wj F _2 }/ ;o = ‘::ig
3 ::?,;Zj/;\, NS C;/fr,r{ \17
) %//;g?(%¢! e : %}2& g

A S G S e ils|
’3(\3* \kmi. C :\J;_fqéz,' s é’
———— Y ¥ = ]

[Fig. 5. Variations of bed topography in run D-1.

._._.6_...



BEH - 7k - RA  SERMEIRIC 35 3 2 RBIRAER DR KSR 601

b T= 6" KKid, THETRPHEEEL-LS4FET, Photo. 3 (¢) DL D I—HfREIE 2 ~3 A
Sh, EMHBRONBESICK T, UL, TOEMIRZOBBUOKELI, T= 9" TiX, LKHM
THEA SERICATITIEE | FOERNTE, x=9mk 0 FRTRAKER K LEBRLEMNSE
BRI TERBSE-TEY, DM EHICREHEEEE L B aAKT, figdld- s LTUia,
D& EDOFKESSIL, RunD-10 T= 10 D Fig. 5 () L 3EFFEHOFEELETRL TO,

RunD-10 T= 10 OE/KETOWMS, HMIcRHEEZERL LS RERSEET, AigLRY
BoZDLTORELY, x=9mE TOLRMUTIREE-F1~15 ZhioTFHRAEITE-F 2 OEFIW
MTH 3, £7:, Fig. 5 () OEFHERc L hid, LRDOE-FIZ3~40L5>TH3, BUEKERLE
T2, x=9mETOEREERO—, SV Tx= 11~ 14 mZE TORREI/TITFHIKEL 20,
Pl LIT S LRI & S HRELEE VTV, T= 14 i3, DRBOFMMBLPL LRICHBUTr= 7 ma
DETEL, TmfhiE TRPREF> TOAFRES 2= 9 mfHlH» S5 BEABRICS PN, FIKE
RiRIFE— F2OBRGRE L -k, FO%, T=20 WEHHS 12miD FTHTRBUOKAHLEEED
LI, 1L U nfHEOBREPREBEMICLEICVD, 0L BIREBRIET
D EHMT L TEKE T=27 TET L1 DL EDFEKNEEL, Photo. 3 (d) 9 Fig. 5 (b itk 3 &,
=T mE TOLHEXETHABEROAEL, x=6~12nTRPREHSEL L >TVLEDOTRRY E—
F2 ORI TH B LHl s 5,

AR THBOR /NS> RunD-8 R RunD-9 D5 5, RunD-9 Tid, ¥PIZE{LicEBEY
37286 T= 2 ORTHAT CERUKM TEERE2IT- /75, Photo. 4 @ D&SiL, T=1" TR
FAEREx=3~5micBNWT, BER OEE - FOWMBEL B L E - F 7T OEFBMNORED
A oh, FREEEE» T EEoREICHEL eh0 & S KERTREDO TV 1, Z0%, Tkl
Thikk & FHXBEBEUOWMARELTVE, T= 1’30 T, 2KXHTPhoto. 4 (b) DL > il
MOABBEEE NI, COEZ0EFMNIEr=11~13mTsEIFE~F6TH%, Photo. 4 () DT
= 2’ OEKEOFARIE, RunD-80 T= 1730" O{&/KED Photo. 4 (d) EEEICL(LUTEY, E
BERUESHEOESOE M SIKBLE THIERD € — F 6 DRFIMNASHER I TV EHES NS, Run
D-8Cd T= 1'30 ORKESHK Fig. 6 ()13, RunD-90 T= 2’ 0D LBHBTIIPUTHE
B, TONPEED SKBE2ECHE—F 6 ORISR Sh TV &5, 20k, T— F4
RPFHLIEH S T= 5’ i3, Photo. 4 (&) D& Hic, RUHDOEEASHI>& Iy, SHTNMR
HOBRMMBRONED 5, T= 100 OEKEORIKIZAFHAUNLKS S OMERTEBELSIINEZD
(Photo. 4 (f), Fig. 6 (b), T= 15 iCZAKROEMIMAE - Z K ECHIT, PR TRARS 3 A
IZYEIE NI O IS EBIRIREE & 155 (Photo. 4 (8), C DE[FKFZAEIL, Photo. 4 (h) &2 UF Fig. 6 (c)ic
RLEkSi, T=22 OEBRETHE THEsN, BHNETOVL 2O/ KBS « BFRER DR
THENPBREEEZEL T, ThHHERY TRAR - IVKEDHAIED St b D LB O E
TH 5, ‘

412 HJEcK 1/ 100 DEER

CORROEBRTOEAKDRKELBVE > TBY, FAKOKRTRESAHE» -1, REOKOKE
-7 RunD-6 Tid, Photo. 5 (a) ® Fig. 7 () O X 51z, @KE T= 10 THSII/DE LHHROHE
Hets e — F 2 OHEFHR OB FHR D SR E h, FHRERIC GARRIORM ki 2 Rk S wbiEss
FHE LTV, ChoOBHIIE, Photo. 5 W DLSic, T=20 KK 3ELEEEMTHEDTEOE- 1
E-F2OEFIMANEREL TV -1, [, Bl bBM LRI oA ZRVTRELTED,
ORI SRS EILL T, FIRESHEIEZFig. T O OX5cePEl L5, LiL, T=41" 1
155 L, KEDOEHTICHOEROERMBEER L2 £, FHESZITERMECH > Tith, FEIKIEE
BASHBHIK E 22 - T, DREKEICIIEMNAREL TS (Fig. 7 (), CD& %, Wigd bdhoEKo
BRI OABELTWAETT, Z2hlAciRiZEE2CHEEL TV T (Pheto. 5 (), HFRESHI

_7_.



602 WENBISIFOE 1325 B-2 A 1. 4 (1989)

() Run D-8 T=500" (f) Run D-8 T=10’ (€ Run D-8 T=15  (h) Run D-8 T=22
Photo. 4. Changes in bedforms in runs D-9 and D-8.
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Tig. 6. Variations of bed topography in run D-8.
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Photo. 5. Changes in bedforms in run D-6.
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Photo. 6. Changes in bedforms in run D-5.
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Fig. 8. Varialions of bed topography in run D-5.
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Photo. 7. Changes in bedforms in run D-3.
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Fig. 9. Variations of bed topography in run D-3.
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Photo. 9. Changes in bedforms in run D-11.
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Fig. 1l. Variations of bed topography in run D-11.
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Fig. 12. Water surface and stream Fig. 13. Water surface and stream

bed profiles and longitudinal
changes in mean depth and
water surface width in run D-7.

bed profiles and longitudinal
changes in mean depth and
water surface width in run D-8.
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bed profiles and longitudinal
changes in mean depth and
water surface width in run D-6.

bed profiles and longitudinal
changes in mean depth and

water surface width in run D-3.
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