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TRANSFORMATION PROCESS OF SAND WAVES (2)
—Estimation of the Scale of Sand Waves During Flood—

By Kenji Sawal

Synopsis

The response of sand waves due to the time change of flow condition extending to
both the lower and upper regime was measured in a flume test varying flume inclination with
a constant flow discharge. As a general tendency, it was found that in the lower regime the
response seems fo be slow and it appeared a remarcable time lag. On the other hand, in
the upper regime or transition, the response seems to be so quick that the bed form nearly
coincides with that for the steady state.

Some hydrological and hydraulic data of several principal rivers in Japan were arranged
to estimate the bed configuration during floods, by means of a numerical simulation model.
In some cases, the bed configuration is estimated to be dunes and the wave length and /or
height will differ considerably from those for equilibrium state.

10 ﬁ g

KEBEOREELICHE » TARBERBED X 5 KEMT 202 50ICT 3 2 &id, HkEBicsT 35
KREFRPAREEZFHT 2 LCTHBOTEERRETH 50 FIHY KBWT, TEiL, BEWRES Lok
SEHEDIS B UL ERWICEIAT 2 & L b, RRERINTO IHKBEOEEEROBHE FVicET
OBEEZMAT, BEYIav—Ya3 V2T, ZO8E, DHERTREKEOERICHE D D%
EL, HE0oFEAENEVESIE, FEREIPSOThOMIDRELBEC EBHELBICEINT.

UL LIEhs, WHEEBLIAS 502, SEERICE 1obi-> TKBEEROE/INT 2B ADREROSEICE L
Tid, RERIBEAEF—2 0372, ZOBEBRIREDTE LI > T B, 22 TAETIE, DD DKM
~DEBERICE B AFAREOE B EERICHIAT 2 L & i, 20BBEERLL, Xo—B1
Wolab—Ya VEFAVERBILTS,

F72, ODHEORRNHANNCET SAERMEEAXENEREL, AvIiaL—vavEFVEEHLT,
YKEE DR AEDE B TR 21T 5 o

2. WEHDRBBICKICDIAEEBEHESIAKEOERARICHT 528

21 RBRA &

ERINiCBd 2 KEBBOMRMZELR, & UTHREOBMENCERTZbDTHY, ZhiC Tk
NEALTS ST KL RROZAL IO - T, BEPXEINTVEDDEEIONS. COBKTIL, B
KBICBNTS, KEAELZ—EE LT, REERKENICRILI S TRKEELEB I 305, ERRIC

_1_..



656 SRR R RATAER H305B-2 W62 4 (1987)

IRV EELONEY, KEREEOH T DA BOAERTI, AEICK > THREENMZZES
STLEL, BOEROSET upper regime ~OBEBEZAEUI R LD, EbDTRETKELE
Vo THBAENKELT D, 2 TAERTR, REZEMLIE b ICKRARLRHENCENIESEL
it Ltz %72, EANTIE, BNBRERTHECLOBBRBLTUNSLBVEZELLNDD, FKE
OEWBAHIET 2 LTI}, ZOEELBIRAL, ERIGEOREDS ET, ERETSOBEHNTDH
3o 20T, KERTR, BHSHEGE#SETESLS, BrOLRERS

FiokBgiE, 18 50cm, RE 21 m ORBEERKE
<, W I1=1/1000 0 & TREEEK UT 4R R
AlE-1248, AE % 1/1000 55 1/150 2 THETE
HXx¥, EbIAUERT 11000 3 TFRSE, &
U 1/1000 iR - TREEK AT 7o FIKEEHTT
BH% 0.8 mm OH—T, KR 30 /s DEFELL
too WK, BHEHEEIMRTEZXD, KETHR
BICHBOEET X AAENERRY, AKCKLHRAGZE
FFoteo 1z, WBO®, 1/1000 A5 1/150 ORFD
ZhZhOARICH Y 2 FHREDOHIKEORE 1T >
720 WTHOERY —RICHENTH, BEKRIIOHIKDEK
%735 Lidfrbhd, HIOEKK TR OFEIKZRDEK
ORMAR & Lo

2.2 EEBRER

Fig. 1 38 AELHE T coKBhiRicn 5 FAKE
ROBEEERLCODTH Do E/KBEAERDFRIK
12id, BIOEROEEBIE > TH5EE, BHaikicl,
2NFNOKBRECEEOMEENSERIN T 5.
39, AREOMBICERT % &, I=1/1000 DHAIC
12, HBIS7E o HIEE & A ER ORI R DB
HER S, FTHRAMICEELTOE008K bhrb. 7
ERERIINEORANTHSH, 7 VR PEEIKEDS
TN ODD/NEBEDER D EMBH B L LR
5, ZNHO/NIIEPL, B ICHIET B LIRS, £
DREBPICHRINTOLEERE S > T D XD
BOEBEE R, FRLFEHEBEEL->TVEXITH %
I=1/500 DESICSZOEMIIIEL TS0, I=
1/1000 OEAICHNE &, WEBHRO/AZILE-T
WBo I=1/400 DEAITIE, BREIDPDPELIREEE
HIC, REREESPPELTNEXITH S0
I=1/300 QELICIR, BEOHTEE &2 §]E
DO AMHOREMIZIEAERDN, BADXr—v
OENREACBEL TS, ZhiTE-T, fx O
DIEFE S AREPEE IS 2 TN Bo NSIER A — O DM
o TWBEA TR, TNo%ELS LIFIRGEIKES
HEX D bEKE > TOAHANDH D, MOEEBy —2

—_ 2 —

(cm)

2

K

0 . 2 4 x(m) ¢
4 T J T ¢t
I=1/1000 {min)

E%f‘pm o
PN

Fig. 1 Bed forms under steady flow
conditions.



B mREOERBRICET AHE (2 657

@ I=0.0067 Ach
A 0.0033 5
0.0025 [T =~
R g.002
103|-_ o 0,001 U 100} 4512
3
.U -
= 60F 2t 8
3 D -ﬁ
102~ oo
" L —— R . { ) .
R 20044 0 0.005 I
3 Fig. 3 Equilibrium wave length, wave
| height and flow depth.
10 2 3 i ' L 1 I} '
107 0 oy, 1

Fig. 2 Plots on the diagram of
bed configuration.

EExDE 2 EVERY TS, ChIEDRET 3
EREROBETREBOMEEZ LN,

S BIRAEEAEC Ui I=1/200 DBAICH, K g N oo
BORy =3 & SIS 12505, BUORAMEET ggf-m,\%gfgg;
BESTI> TN Bo & DHBHIRANIIL /NS TR by — gg}Wg:ggg
NOBIEBRT B &, ELBFICHEU U RT#RgTHcEn 23N o~ 0.004
BHOPEEEEE LT EOBEHN TS 5, L 2z_s,g’ﬁ\/h/‘_/\\\/m\«\/-lo.aaz
L85 2 h S ORBREMMIC O - TREELT, ZBIQWmOOL

HEELDPILTNS, ZOEREELHEBETIRT gig <, | pAN ‘
Ve Zhid, RBHMOEEEAETIOOTH D, & 360N\ NN
i lower regime #>% upper regime ~DEBHLE U ggg M’\‘

TVEHDEHKEING, 400 *

I=1/150 OEAITIE, DOREHEmML, R A Fig. 4 The response of bed form due
BRILTOB XS THEH, [=1/200 DEAL K &1 o e lime change of flow
ZRBASHIZL,

D&k HK, BEEAREHT R, I1=1/300 25 LT, lower regime /5 upper regime ~MEHH
HEUTWEEH5THAH, chitFEH - EBL? OfiEXARicTa y 1 $5&, Fig.2 X3 TH 2,

Fig.3 13, FARTOFEERECKT S 6m ORMTOVEER, FEEST SCIERKEL 7o v

FLZEODTH B, BaDBEOEARDICIE, BHLAETOEEDN 2mm U LOMNEHRHE L TES &
L, 0&>80MBERREER U, R, A, KEsd, AREOHMICE > TROT 2 ERICH B
M, I5CENLRBE, R I=1/300 TRAEIRD, £ ib b RERAE TR, FEEELHETF
HIMERICHE X HTH S0

Fig. 4 (3, ARCEBNICEAIE-RRICBE 5, AERBROENNERLLEDTH S, ARSBE—FED
i3, MEEZZRZEE—OERER> TTRABH LT SY, FESLERLED S E0E02BICHKE
wiRsgEbL, &b, I=1/300 fHETHESARBELE L EbIC, Wil o RBHEAOBTHEL
TW5b. BEH /150 oD LD S L, A4 —VONITRFEOD  DHhHHER U THEKER S ARER

— 3 —



658 FABKARTER F05B-2 HH62. 4 (1987)

15~

IENG

h(cm)

A(cm)

0 2
' zoo 300,400 0 0.005 1
]00 t(“‘"‘) Fig. 6 Histerises of wave
Fig. 5 Time change of some parameters averaged length, wave height
longitudinally. and flow depth.

L8y, I=1/300 BEE TAESBLT 2 LHUBENER I NS0, YEETHOREBICEET 2iTid
WE Y DIGRD D > T o

Fig.5 i3, HTHMCESL UIEROMEENERLCSDT, [ KA, L JEKIE, L 2
KBS, 2, XFROL 2, (ZKGL & IKE ¢ FARMOBREFEE, 4 3FKES 4 BAKEREER
LT3, BAAEDOKL (t=200min) %3XATHI% 09T >BREOM L, HBROMHELIIZZRTR
K> T30, 2N bR TR, AEOLRHETRYE 20 RARE/RIEENMET, &
FERRDKIEI D DERSBEN TV 5,

Fig.6 i3, AEZPOERORE(E, KBALZHEEICL>TT oy b LIcdbDThb. BEEBEHE
SERBOSER, PROEETESY, BLUTREERTIA S TEBNSEAT 20N L, BBERD
REPHEEIRTIRISEBENL S TH B0

3. bHEORRSANICET BHKEBEORKEREOELTH

3.1 #tkEnkER

—oic Tk EE-Td, ZORBRITERBTHYD, EOREOHRKERRICT 2 0HE LB
CZTiY, MKBRBICEERGEHLET AM0KBREE LT, £1ETO L 2F 1 RIEEOREOIKEE
2BCEitd B, Fig.7 12, ILARS? OBREZRNT, bHBEOREZWHNOR TR BT 2E—ERE
OYKE—I D 14 & R/d OBFRZET 0 » P LIbDTH b RPOBEITILAS I X ZFKEEOHE
BRAHEERELTEYD, ETORHEFERES LUEA LOEBHEBMAECEOF—2 BEF LTV 5,
227, Fig.7T DX X OEBRICE 720> T8 DOMALREY, ©— 7 REISERWER BT EK
LNEEDUKD NN ¥y 574577 E, Fig.8 DE53TH 5. HPoARIZ, 2hoE2RBLTRD:,
FEHBRER /2 DBADNA Fu s 537 THb. WTROFEINCBENTHEKOREERREIT HEBNE <,

— 4 —



Bt R ORKBRICET 2HE (2

. I 49 “&E’;-‘-‘
Antidune rynO AL (i
1 T N T
s i L R
0.5 P J S
p a7 A5k
P Dune 4.y Ripple
b 79] 26 89} e 2
0.1 s—1 el e 1,
B3 B, 685 1‘5‘;”."
0.05.: SL & g %3 3 36
M| % galie 599
10 100 R/d 1000 10000
Fig. 7 t4 and R/d at the mean anual maximum discharge.
7000 . 8000 i
River Tone River
| .79 (30.0 km) | S-57.3.13 (76.5 km)
4000 i
g -
é -
< - o" ‘."
=T 2040 - e~
t(hr) O TR
e (e ] 40
3000k <Goganji River 5000 Abe River
= | S-4-3.20 (22.7 km) = (4.1 I}
’\ .\ 3.54.1.0.
] Er
P (=]

4000

Q(m?/s)

) A
0t (ht)ZO 40

Yahagi River
(10.6 km)

Q(m3/s) &

Suzuka River

(6.25 km)
‘ 3 $.52.5.25
=20 [} 20 40
t(hr)
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Fig. 10 Equilibrium and time integrated scales of sand waves during floods.
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