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Fig.2 Lateral sediment transport.in straight sand-silt
rivers.
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TESHONBME, 0.2mm (ZO& % pe=0.43) %
WT B/d & Q/vgd® OBI¥ET U 12D # Fig8 T &
5. Fig9 1l v I &5 B/dDELZR LT, 2 D& X,
RFW RS LT, Tablel IRTED & Q/v/ gd® =
1O0X1I02ZHNT WA, 22 TI3HEEH L D./B.L1 &
RELTWADT, Fig.8, 9 TR DRENKY LD
g LT D/B:205 L8 DHEERTCRLT
H5.

6. IEmiECHIERAES L UEERIE & D
B IR D TR O B SMBUAIE 12 5 WD T i, Kel-

lerhals et al.?®, Chitale®™, Simons* Albertson®,
Colby « Hembree®, |UA® 2 EHBHELTWHE, D
T — 5 DR GIFERSTERICHE I NDEMEE L TH
Blmm I TFTOLDEFEAN. ChoDORFERELR
7 — ZIETERIZ Table 1& UTHBE L 72, dizD0Tik
FhELDT — 7 CRBRBORBUFPRE->THEZD
TXRICEER SN R 220 ERV. Tabb,

Kellerhals et al. # & O Chitale @ 7 — % Tl32{ko
diRi 2, Colby - Hembree @ 57— & TiddRE D 15 %
BE, WWADOTF— I TWHL2ED0%MNETDH 5.

Tablel Summary of field data.

(a) Kellerhals, Nelll & Bray

Sequence Q, in s De B q
number /s x10° innm inm im om
17 not measured 0.09 5.34 not measured 0.23
25 not measured 0.111 2.44 not measured 0.35
28 not measured 0.11 2.16 not measured 0.22
29 not eeasured 0.50 2.08 not measured 0.49
30 not measured 0.50 1.80 not measured 0.37
54 not measured 0.50 1.76 not measured 0.40
60 not measured 0.13 2.73 not measured 0.11
118 not measured 0.461 0.50 not measured 0.21

(b) Chitale

Sequence Q, in 8 Ds B d
number m /s x10° inm imm in wm
1 2100 0.328 6.4 205 0.15
1980 0.31 4.0 366 0.32
3 7080 0.10 4.9 983 0.18
4 6600 0.11 7.3 344 0.19
S 2830 0.182 3.4 1120 0.17
7 21200 0.47 11.9 805 0.25
8 52300 0.16 5.2 4020 0.43
11 1360 0.342 5.4 178 0.15
12 not measured 0.50 3.8 1180 0.24
15 4400 1.01 3.8 570 0.32
17 30500 0.159 11.0 975 0.18
18 1700 0.058 5.9 8is8 0.18
21 480 0.085 4.6 152 0.67
22 850 0.572 3.0 152 0.96
23 1400 0.19 4.6 213 0.10
24 400 0.78 0.89 287 0.11
25 4200 0.512 2.6 1020 0.34
27 1270 1.25 2.6 320 0.30
31 14000 0.52 2.7 4480 0.63
33 142 0.24 2.7 55 0.50
34 42559 0.0473 20.0 1382 0.50
35 42559 0.0815 16.8 2145 0.30
37 13400 0.115 4.1 1768 0.30
40 7100 0.40 1.1 6126 0.56
41 24800 0.252 1.5 9449 0.30
{c} Simons & Albertson
Sequence Q. in 8 - D B d
number w/s x10% inn inm in mm
8 5.42 0.29 0.80 16.2 0.098
El 4.54 0.19 0.89 13.4 0.098
10 4.82 0.237 0.89 12.85 0.143
11 5.62 0.268 0.86 14.0 0.166
22 6.44 0.218 1.02 13.0 0.177
23 10.21 0.388 0.90 21.1 0.271
24 5.12 0.216 1.12 2.0 0.067
(d) Colby & Hembree
River Section Q, 1in 8 D B 4
o /s x10° inm in o In mm
Middle Loup A 11.1 1.29 0.210 87.8 0.18
Bl 10.7 1.33 0.483 28.6 0.20
c2 11.5 1.34 0.472 25.0 0.23
E 13.1 1.19 0.324 44.2 0.20
Niobrara c2 9.6 1.23 0.396 33.5 0.18
€6 9.6 1.40 0.318 40.5 0.175
(e) Wk
Sequence Q, In s D B d
number /s x10? inm inm in am
S 1249 0.182 6.41 202 0.6
14 3460 0.357 5.97 400 0.7
17 2390 0.172 7.26 330 0.7
13 2050 0.308 3.36 500 0.5
19 1110 0.128 7.5 200 0.6
20 3000 0.167 5.19 250 0.3
21 1930 0.182 4.1 220 0.35
22 3030 0.41 2.7 450 0.42
23 580 . 0.50 3.2 145 0.6
24 888 0.278 4.0 85 0.45
27 3718 0.25 5.0 670 0.6
40 155 0.617 1.85 65 0.7
47 6600 0.266 3.95 650 0.35
48 1825 0.323 4.2 348 0.7
59 1770 0.33 2.03 470 0.3
73 690 0.333 5.2 100 0.8

Simons * Albertson D 77— ¥ CIZHEESHEDO B VAIEER
DOFRRREE BV EREL LTI, BRSO 54T -
IREEREBROMRERH V., EBIEbh zOfhR
REOLImm DY I FEUVMW TH 5. Table 21271
Lo 7 — 5k 1 EED b 3 BREAKZTY, EEFFEc
E U IZBROKE, KighE, DETH 5.

PlEDF— #1250\ T Fig10 2 B KE R, & B
AR S E0BFE 7ay b Uk, EE I 0s=0.32 (d
=0.15mm) &L EZDOBEHRETH 5. HiEAE,
EEREIIEREIIIL PRS0 IEH 5 HDD,

1
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Table 2 Summary of laboratory data by Hasegawa.

Run Q, in s 0 B d
number /s x10° in cn inm in mm
F-7 21.6 2.18 4.9 1.2 0.1
F-8 26.0 3.33 3.5 1.6 Q.1
F-9 25.0 2.86 3.7 1.34 0:1
F-10 22.0 3.13 4.3 1.4 0.1
F-11 13.6 5.56 3.4 1.4 0.1
F-12 13.6 5.88 2.0 1.2 0.1
F-13 25.0 2.22 4.2 1.3 0.1
10° T T
d
5 © 0.05\0.15m
107 L e 0.15%0.25m
4 0.25%0.35mm °
O 0.35%0.45mm ¢ 4
® 0.45V.0mm

o 104 i
10° J
o 609
o
102 L 1
1072 1073 1074 1073
s
Fig.10 Relation of observed R, and S; the solid line

shows prediction (d=0.15 mm).

R.DEIZSD—0.7T~—1FIZHHIL T B E WS IER
WEIFIZ—BLTWD 2 &b b, HERHEIZ NN
BIZE-STR WHhEVREREULBEITH A, K
ROEBEIF-IDOEL DX IIRBINT, AHEERH
s, BERAIITE, MEO—FEE»EVEAT
VWBEVDONRTWVWED, FATHLREANEEL->TVS
EEZLZNEXTHS. DEeEAHEL L, FHEOE
LOXINEOELVENELELTHARIEE, BEN
BOFBEBLELZOIND.

RUTF—-72RAWT, BEKEICOOVTERES LT
FHEAE S EREOREZ{T> 12D Fig.1l T 5.
HRTAEBEOEME L<EDLTVA.

= (65) 2HNTK® b -LE) IR & EBEB L O
WHEABEE OB ET-> 2OM Fig.12 Th 5. B
BREBEOEAZIZIFED L TWSED, E5D2E0 D,
DFPEEVBREN. Thi3, TFT— 7 OREREDRU
FHORFE—2, & (65) IT&E N DZIBURKASEIHM) ||
DBEEITIFIREOEEL R I CEMEERT 2 &Ik
n®, FHIVHETHZ L IZRERL TR EEZ LA
%.

REREDORCHOHKEL RS 2017, BAEAED
F— ORFEREZTAXT0.2mm &H2 U TKEE
B> W HERIE S FAMRAEDS S OEBREE 0K %
7 Fig.13, 141278 U7z, Figdl, 12 & Higd 5 &»
2V EL—FHLTVABZ b5, Figl3, 4 %25
B EhEELT0.2mm BEOMHEZBOISHNE
BlER L<FHBET A ENTER I EbhN 3.

N EBERENIT IR OR, K& 0.2 mm IX1%
Fahd kD NS PAESR~TmXE N, JIEsED

c
>
Bo
(]
o

Observed D in m

>
kN

T

1

1073 L L L . L

107 107" 10 103

Predicted Dc in m

Fig.11 Test of D. by laboratory and field data; +
Kellerhals et al.; O Chitale; @ Colby and
Hembree ; & Simons and Albertson ; [} Hase-

gawa; X Yamamoto.

10 T T T T T
L ° i
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o
=3 3 L A
El ﬁg oo6
m
= I o /o0 o
10 b A E
| &8 4
10! e
107" 10 10° 10

Predicted B in m

Fig.12 Test of B by laboratory and filed data; the
symbols are as in Fig.11.

MR IO 2 BBV AR LTWAZEETRRLTY
%.

Fig.15 1212, fIEIROERICD O THEERME & ERIE
DB #{T->72. (a), (b) i Simons '»Albertson ()52
SLEBIME, (o), (d) EEDMNNOOEBETHS. VT
NHRFIC—F LT 5.

7. BEERFAIN EFERAND S

Ikeda 52 i L hiE, BEERIOKEIX S, ds, 0D
BafRE 20, JIEIE Q, S, dsw, c OBRFEE LB (ST
27) OR, (21), (28)). 212, dso L 50 % W, o=
doo/dso, doeo 1390 % WIRTH 5.

RIHXTEBONIERE Ikeda 5OHREH TR
PRI & BERENN | OREBII PRIEIR O g % 175 18
BEE U TRYRANIL, BEMIIE DL Q=1750m%/s, S
=0.001 &£¥%. £/, BWRAITIZd=0.2mm (v
=0.43), BERMIITiX do=5cm, ¢=2 %205, &
D& R = AOICRRINN I DAE, NIFiIXEhFh
D;=131m, B=422m, aspectlt (=B/D.) &322

[
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Predicted D, innm

Test of D, by laboratory and field data, in which
d is assumed to be 0.2 mm for field data; the
symbols are as in Fig.11.

Fig.13

En . —F, BIRENOKE, NEiEeshsEn D=
4.07m, B=147m, aspect L1£36.1& 725, W IRH
MTIERBERANNIZ I REEKESRLS 20 BLN2 )
aspect kS KEL LB & bAB.

8. #& B

AT L D IROFERDHS L E IS5 72,

(1) Parker DWE W 72 FRAN| D2 E KRR % 5k
OHTBEAEBEL, 20MEB . ZOHRE Par-
ker OHEHIIEMEMIZIZIEL WS DD, Parker 5% & L
2T, ZDFFRERICH U TERLEBRZVEERE
FELEZ L b o,

(2) Parker O¥EETE, WM DKL T
RARO-1/2 FIZHBIT HE SN T WY, KEHT
v, HEXKEIEAIR B D EF—0.7~—1 FITHHlT
LI EMREN, ElEL L<BHETIZEPTE L.

(3) mEEALULTCOESHETE (EHR) 25
52 EITEVRENEIRD iz, TR, Wi
HRSHW SN,

(4) RFEENED IR, IEIRE, IRs &
URMBOBBELTEDOIND T ESHRAL .

(5) BAEAES KOERBELOREZT> 124
R, BEKEIZOWTIEREE D20 Bifz—8»
Rotni, KENBIZ >V TIIEGRRIERE L<EbT
LD D, RENEOBROA PR OEFRETAO
REx 1o, EoDEMHHE LN

(6) AFMXTHOE->HRBZIFTMABRRICLRE
NBEIIIWETHY, BoNBOIRELFEST
BEPEIDPEISKT BUNEND BN, 7 OHEHRIRE
LS BOBETH 5.

# OB IATREEHEREPRE B C RE
#FS, 01550398; fRFE, MHEER ) LT ICEEENIER
WP 2 SFETEBR, (1R%E, hhHEEEN) Oo®mbhe %

Fig.14

Fig.15
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Test of B by laboratory and field data, in which
d is assumed to be 0.2 mm for field data; the
symbols are as in Fig.11.

(a)

o—o
0 ~@
. L o (@)
(]
1L o e} o
[} 0.05 0.1 0.15 0.2 0.25

Test of bank profiles for field data by Simons
and Albertson (a) canal No.9, station 5+00, (b)
canal No.23, station 4+ 00 ; and laboratory data
by Hasegawa (c¢) Run F-8, (d) Run F-9.
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STABLE CHANNEL CROSS-SECTION OF STRAIGHT SAND-SILT RIVERS WITH
ACTIVE SEDIMENT TRANSPORT

Norihiro IZUMI and Syunsuke IKEDA

Mathematical models for defining cross-section of self-formed straight sand-silt rivers
are presented, in which sediments are actively transported everywhere as bed load and
suspended load. A balance of lateral bed load and lateral diffusive transport of sus-
pended sediment is imposed to maintain a stable channel cross-section. Singular per-
turbation technique is employed to solve the sediment balance equation, from which a
relation for stable depth is derived. A resistance formula for dune-covered bed is used
to obtain stable width. It is revealed theoretically that the channel-center depth relative
to sediment size is approximately proportional to S~°# for natural sand-silt rivers. The
analysis is found to agree reasonably well with laboratory and field data.




