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EXPERIMENTAL STUDY ON THE SUSPENDED-LOAD OVER A RIPPLED BED

B AR IE A* - & JI| 3/ R**
By Masato SEKINE and Hideo KIKKAWA

In the flow over a rippled bed, there exists a systematic eddy motion over the crest or
from the reattachment point etc., and so the turbulence structure is very complicated.
Since the suspended-load in such a field is affected considerably by such an eddy
motion, the characteristics of the suspended-load distribution are more complicated than
that in a flow over a flat-bed and vary throughout the wave length. In this paper the
simultani r t of the concentration and two components of the water velocity
was made and both characteristics of the water flow and the suspended-load were quan-

titatively estimated. As a result, the mechanism of the suspended-load, particulary the
effect of a systematic eddy motion on the suspended-load is revealed and it is found that
only near the crest, the concentration distribution can be approximately estimated by
the equation proposed by authors in the case of the equilibrium condidtion.

Keywords . suspended-load, systematic eddy motion, reatlachment poini, simultanious
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DWW T HRELERLT. &b, HEBRRKEET ST
Wi onTIE, NTOBBLSBIERLTVWAIZTE
NEYrahsl s, EEEOFETIE, HIBERA
OEBDOE D IINF-ERBENZIWOEDI AN
F-rorBALTVS. B—17 £V, FKKELEZHE%
ENBFIROIINE—IZ OV T HLER LXK (1),
() czolE»rRLY, KB (I) TERZ4FLX—
PRATHOICRL, KE (1) cuigmu, —ERE
T, HERIRARIAY T 2 EEOERIS 55D 0D,
BETOIANT— - LANNVETCEETZENDL
5., COKHOITHEZRICITAHEAEILTE, NTIIH
KENEFNZEP2WEDOYEAVEEBE RS2
»T, WDEHIICEZS. KH (1) TliE, mhiE TR
ETHY (B—2(b)), pOUBHEEZEZ 2 v OER
HRESEN (B-5) C&hs, iDL EHOMHE
RAPEHELLY, Ko RIhBIALF- LD
BN EBMUBIANT —ORBRLOEIRE ORERE |
TIANF— - LAVHBETTS. Zhicdl, KR I)
D HXE () ORI ICHY I 2HENESEL
5 FRFEDOEEICH» T T OFEB L, BRBOBYRERIC
Hrzo (B—7, 8), BLNIZL5BEMESR (ZAL¥F—
#EK) TH D (B—2(e), @—13(d)) &z
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2T, ERBOEECAEZ s LAXx OBV TH
% (B—19) 1290, TdO%E EIHEL, ZANVF— -
LARNVOERESREESNhS, 351, KB (1) o
IZH R HAKEOBED» S 27 LA MM, I TOEET
2, FERzEhS RS THY, pOLBREL B
30 DEERENFEVIED S, EFHRICLS LR
BREPEELZY, BBEUTIAINE— -« LSBT
DEFELEFTCHETEHDEEL NS,

7E, RE(I) oW kRO L2EIHBH1D,
RDED BBEZTol. $hbb, 7L X MEEEEB
TE5IHN, ZO5HHER-LEEITCREKE U, T
WTRU, FORMKEEE w, CETT56DELT, T
ANF—FNE S HZWEICHEST S F T (ZOMOER
L) RSB AVF - AE. %
AEs=p (as—l)-fhmmmm CUdeLv: weg ---( 8)

wro@ggEsasL, K (5)~(7) KVEHLLZZ AL
F—2 (=9.0erg/s/cm) DIFIF 80 % (A E.=6.29 (erg
/s/em)) & otz. cDZE kY, KB (1) ok
WX —DRKEPNBIANY—-DBDFTTH B E5D
»5b.

. RIT, DEoOBBHOZLEERRF T 220, SH@ET
TN BOBODSHEEFEDDIABELHEHAA~DR
HEHIZODVWTRE T 5. BENOEEICLHIz->TiE, L
WO ED» o BEEKDS I EPBERTROEID, T
BER (x, 2) 2F0&EULE—18IZRT &5 /5 con-
trol-volume #& %, ZhiIZ>2>W\WTOLTIZBId 5:EE)
BAEA»ORDBEICLE (8B, 22Tk, £
BICHLT, HERKEELEY bOOLHEKE ST
TR ZENTIETHHELTVS). E—18DALED
f£E A2 3B\ T control-volume RIZHEBIAA, &5
BRHLHINHESBOHRBEH AR m. (2, 2) i,
m(x’, 2)=p(0s—1)-(C+ )

AU+ P+ V+ )P 2 (V+o)
=p(es—1)(CUVH+CUV+ 'Y V
+cv U+m) .................. (9)

TEbaENB., IhnkD, B—18HD M, Mo, M,
Ms 3K (9) 280 LcEBYULIEELEY, 12&x
i Mo 1,

z Mz 3
Mz o Fz t
[
< G Mz,
i
MZl--J x
L—ax

E—18 #=@

B8R - S

6
B
E 4
2 1hPP NN
ol oi'-—‘\'\:\ e ,\_SBF" x(cm)
%50 e
E—19 ##H .O9% (B dyn/cm®)
Z4+AZ/2
M= me (x_‘_’-‘ﬁ, z,) Qg weeeeneennennens (10)
242/ 2

THEbDXNh5. F, control-volume RIZTFET 5+
BI@<EH G IR (11) TERbIhB. LEH-T,
PEoXzd i B HERXNEL TS ERON (12) @
k315,

"x+AX/ Z+AZ/
G=plo—Dg [ f “ e, 2) dzdo

x—ax/2 —42/2

(Mzz+Mzs)—(Mzo+Mz1)=Fz—G .................... (12)

UTe - T, BAREN: VISERL TV AHED f
(=F./Ax-Az) BERITE>TRDBZEWTX 3.
fz=i(Mzz+Mz¢)—(Mzo+le)+ GV(A-Z"AZ) """ (13)
EHER»SBEHL LOFHEE—I19IZRT. 20
K&V, GO E B0 BANERTED S5 AKREOB®EIC
P TOHBROBEERICKR ST LB KELLEST
WBZEMNbrY, THORESMAAOHERICRITTE

BROKENELPITIZ Tz,

BRI, BELETIIREY—EERRTI/MICELS T
ANF—AE, %, ZORBHIZTOVWTCEHT I L, &
EAHP—EEIEEREOH I bDETHIE, Ch
BT AN -ORPHE—HL, ROLHITZS.

AE,=p q ALg=1.56X10* [erg/s/cm]--------- (14)
22, LRIANY-FRTHD. h kv, Wb
WL DB TITO T ANT—BZE (=8erg/s/cm) X
WIEDEEZANFT— AE, D 0.05 % BEICT Tz
ZENDbrB.

6. #& ]

i, BDEFOIEFHFHEPREEZNEE LT,
FORFEELZHAL»IZT B0, FESBEORIKE
BEfT>7. UTBshEoERERT.

(1) BEEoOBEhORFHEIZ >V TIRE—2~9 IR
UTehd, COEDBHRINDBIZBIH2BRDEEZ5S
X TEHEZHARBII OV, FORBREEIE—7,
SHORAPDEIICRB I ENDL T, FDIED,
BNEAHEY SHEOERIC » O C3fFICEM 2 LK
BWEEL-TWAEZE, BLY, 20FELETIINFD
hEEEZHB2X 5 RKE3D v BVEETCELTVS
&, BENHLPITEST.
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(2) BHREBOIHEEICS O TEE—10~16/2R L
7. Th&, Z05HREPENERDOR R TRAD
=458 (R A BICFOMEMNRLZY, 20 LKA
125R[ (1) T, BRBETRAXTHY, Fhicks
ER LD SENOEROAPEETH S L oBEE
DHBETLTOLDIRL, PEOBE EICHEY T X
() ¢k, SEROEECLVEAPERT, W
LEMETHDIEDH, PEHRBLUTENDLHDITE
VEF—GHE (BB VRHEN) BARELKY, Zhitk
ZHENBHIZEDBDOLVEEL LR, BEEL
BERTHHDEEZO>NDE (BRBPOIILFE— - L
ROV THRERDZ EHFNVEB).

(3) Z“WToBBARRIC->VTEOEAEERED
BBHEEBIZEDA - —RB%ET-72. 2 DREED
BE—15T590, 2RNCBRBELENBETOVEL
BENBEELZY, HHIBOLSHAEEWNINIED
Dot BB, BNERMECEENIC 5% E b
MWELD LI EVEEESERNICREL 2B &N
FRIN, EHECIT->HEERTCOERTHE—I3
(d) BEUBEI5(b) IKRLIZE S IZZDEANED
NTWaY, BEROBEICIZ, LRy >0
RICMZ CRHFRSHE - REPELD &5, 2O
&I BHEIBEABERMEZPLE UTHEEEO LD
BEEHEHIIH LB EPHEI NS,

(4) 7 VA MEOBESHIR—6IZRT &S
SRR ISR TR S NI PEERDEE S5 R o5l
TEDIENDLNY, ZOBROIBIRE & DFHEICH
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1o TE—EEFSOKBEEBZHOVNII LN E2RU
7z,

(5) E—17EWEO—EREADORNE% BhR
R 0IGEBRT ABRDPO D DT ANF—IZDVTE
OWFHEELE, H—19 I IEMNEERICEET S
FRIDIVER T 3R NOAHBEZNENRR LY, &
NCE VRN (BFICHESR) PERPOBEICRISTE
BAHELPITKE T2,

S, B BRPIFEFETIHRAOFIIONT, B
Pakri—micEs L 2ENE LT, # - BHEDE
DEBEEBCRDOBBHREESH S E2ED RD2E
DRFEEEZHLNIZL TV DB TH 5.

B, AMERORTICH20, RBPB—F (CGRERE
RITE (%), HRFREXERETEEZEE), RFCE
B () BRERE, MBREAZEZEE) oBhzEr. &
LTHEEERLES.
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