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Fig. 1.2 Introductory reach at the upstream end of the experimental flume.

ERICERA LB OREST % Fig. 1.3 155RLTW5, RUN-A 3 XU RUN-B TididiE—
BRI OFER (dse=0.192cm) ZAWVTERZITo7-DIZxf L, RUN-M IZBWTE, fIKEY
DEEST N TR EICRITTHE LML, PREEN 0.251cm T, RIERDFEERZEN
1.55 D ERW FHWTWVWD,

FEERS{EM Table 1.LISTRENTWAD, T2, QITME. QplifaW &, dslIfKB B LT
FREML R ENAWBOTREER, i | IKBEAE, 13HEBT 5 FERIKAE TH D, RUN-M
B W TIREARREN S 9 B E TP ATV, TRURIIIEIE L TVWD,

KETFRMICHT 2t +8 4 5 SRR TERER - #Hl L. ThICESWTTilimitpE%
k-, 7o, RUN-M IS L TiE, EEORBORBERICT LESEZTRV. 550l

1.2 MRABOMBEENZET DKEEFER T

(%)
100 T T T T

— RUN-A, B
- \\\

0] Rt SR

L1 idli
102 107 100
d (cm)

Fig. 1.3 Grain size distributions of experimental materials.

Table 1.1  Experimental condition

Q Qn dso 20 iy
(cm3/s) | (cm®/s) | (cm)
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RUN-B 3000 6.02 0.192 | 1/50 | 1/45.4
RUN-M 1000 5.66 0.251 | 1/20 —
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Fig. 1.4  Temporal variation in the sediment discharge at the downstream end.
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Fig. 1.5 (b) Temporal change in the contour lines of bed surface
- .and the channel pattern (RUN-A).
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Fig. 1.8 (a)  Contour lines of bed surface and channel pattern (RUN-M). Fig. 1.8 (b)  Contour lines of bed surface and channel pattern (RUN-M).
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Fig. 1.9 Contour lines of bed surface and channel pattern (RUN-M)
after the stoppage of sediment supply.
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Fig. 1.13 Spectra of the temporal variations in the sediment discharge
and the width of water surface (RUN-A).
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Fig. 1.14 Spectra of the temporal variations in the sediment discharge
and the width of water surface (RUN-B).
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Fig. 1.15 Temporal variation in the sediment discharge at the downstream end
and the temporal variation in the width of water surface at x = 700cm.
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Fig. 1.16 Spectra of the temporal variations in the sediment discharge, number
of streams and the width of water surface (RUN-M).
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Table 1.2 Conditions of the experiments to measure the stream width

Q QB dsg ia B h
(cm®/s) | (cm3/s) | (cm) (cm) | (cm)
RUN-C 1000 11.2 0.192 | 1/24.2 | 32.7 | 0.92
RUN-D 2000 22.5 0.192 | 1/25.6 | 48.7 | 1.02

RUN-E 1000 7.9 0.192 | 1/22.7 | 30.3 | 0.87
RUN-F 3000 6.8 0.192 | 1/56.6 | 70.4 | 1.60
RUN-G 2000 4.1 0.192 | 1/49.5 | 45.5 | 1.49

o--a=1.2~1.5

a--a=1.5~1.8

X-- a=1.8~2.0

llllJllglLlllllllLllll
0 500 1000 1500 2000

Q/Vgdi ((em)?)

Fig. 1.19  Relationship between discharge and flow width predicted by Eq.(1.9).
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Fig. 1.20  Occurrence of bifurcation of stream and enhancement of sediment sorting
due to deposition of coarse sediment in widening stream.
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Fig. 1.21 Grain size distributions of the bed material near a bifurcating point.
See Fig. 1.8 (b) t=8hr 30min for positioning the sampling points.
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Fig. 1.22 Grain size distributions of the bed material near a stream bend.
See Fig. 1.8 (a) t=3hr 30min for positioning the sampling points.
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Table 2.1  Experimental condition
Q %0 QBin By | Ao | dso

(cm3/s) (cm3/s) | (cm) | (cm) | (cm)
Run A-1 1370 1/20 12.23 15.0 3.0 10.196
Run A-2 1370 1/20 12.54 15.0 3.0 | 0.196
Run B-1 1740 1/30 7.97 15.0 3.0 | 0.196
Run B-2 1740 1/30 6.89 15.0 3.0 | 0.196
Run C-1 2690 1/50 5.29 15.0 4.0 |0.196
Run C-2 2690 1/50 6.12 15.0 4.0 | 0.196
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Fig. 2.6 (a) Contour lines of the bed surface and cross-sections of the channel
in Runs A-1 and A-2. Fig. 2.6 (b) Contour lines of the bed surface and cross-sections of the channel

in Runs B-1 and B-2.
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Fig. 2.6 (c) Contour lines of the bed surface and cross-sections of the channel

in Runs C-1 and C-2 Fig. 2.7 Schematic diagram of the processes of channel bifurcation.

The full line arrow indicates the direction of flow, and the
broken line arrow indicates the direction of sediment motion.
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Fig. 2.11 Temporal variations in the relationship between the maximum stream width and
the length of the sand bar. The stream width monotonously increased with time,
but the length of a bar reaches its maximum before the stream bifurcation arises.
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Fig. 2.12  Relationship between the flow discharge and the stream width.

2.3 EIKRIZE T BREDHDEBIRICEET D KEKEER

KREIZRLTWADREBEBOTFRIOLDIZIE, REEEERTLELADKLELORS, T2
b, —ADKBLORRLIZMENSROHEET HHMEE TORMOFHELRLELRAAXR TH
B, LML, TOEMAERICL > THAND I LIFES TIEAL,

HIET Tid, MBOSEMAEERICE > THRES AL G AICILE T 28BN TAEL S Z
ERBELMIEN, FIC, ZOL I AREEAUEBEEOMIARIC L THIET A LICL
Too ET. BHLARRIZIHT DWINOEMB LT O S RICHET 2 KR %175, KWT, Bk
KEEAWD Z L ORUUEZRIT A0, BREMONEZFFOFREOILE - 226 L
TKBEREZITV., EILARIIBIT A EREDOHBEE TR TS,



46 2E WMEOSFIERIZET IR

2.3.1 REBEXHE - FHXK

EBABIE Fig. 2.13 10FT & 5 2KKE 5m. 18 lm OEHBEAR CTh b, LimmiALR
LLTES Im. 18 15cm OERKMZ®T. 20 THICH & AOOWILMERE L, AR
¥, Pig. 2.2 1RSI NT WD FEHHIR 0.196cm DIFIE— R Z/E S 15cm IZEEFEDH TV 5,
BEICERA LB P ERRECTAN TV, RPHESIRABEREEOE LHETH5,

BIFETEB I T D@D T B, FBRALILEAR L . BgsCERE % B\ TR S T BHEI L
f-. EHEISE ORI, BHLKE TR 10cm. £ 0 TR TR 20em & 20 TWA, KAZid, &
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Fig. 2.13 Experimental flume.

Table 2.2  Experimental condition

Q Q@Bin 6 i T
(cm3/s) | (cm®/s) | (deg.) (min.)
Run D-1 1046 13.21

Run D-2 1474 21.89
Run D-3 1857 25.50 11.8 0.05 5

Run D4 1046 0

Run E-1 1046 14.43
Run E-2 1474 21.58
Run E-3 1857 27.76

0.05 5

=~
[Se]
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AV
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RIEDABERIZE DB ONMKOSERR . AR PRIz I 2 R, AN %
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E-1 ~ E-3 (2B 2N OB S, £EifdD Run D-1 DFELRETH D, TXTHIr—2
ICBWT, t=bmin THMITZEEMERY | FRIIHE LI, 72750, KROBE AN N E
T, RENAB~DOFABERT EEEINNZNHIT, B OEEI/NE L 72 B EA R
biviz,

ERDERIZISNTIE, EFSOFKMAICE LWELAEbRLR WL S IR T2 T
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D-4) 21772 > TRz,
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Fig. 2.14 Contour lines of the bed surface, longitudinal bed profile along the
center axis of the flume and the cross-section of the channel in Run D-1.
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Fig. 2.15  Contour lines of the bed surface and the cross-section of the channel in Run D-4.
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FAEL &, FKIIAKBFREICES L, t=2min IZBVTIER 30cm DKL BBFR I,
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ZOEIZ., BHOREZIX, EROALOLEHOBABLETSHY, WENELIIETTL L
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2.3.3 PIFEEMARRICHET 2RBONEETRE

TIT. BRFERLAEZ bOME (Lk, MEOLOBBREMME LV D) IZBIT 28
DOFETEICET 2 ERBERZ R L, BUkBIZB 2BINOFRIBE & QBRI 21T 9,
Run F-1 &, Fig. 2.16 (7T & 5 REBRRISK O Fids & Mk B FIZHE Y iAS . 22 Run
D-2 LIZIERE U - 88Kk %5 2 TiTbii-, Run F-1 DERSM% Run D-2 £bbET
Table 2.3 IZ/R LTV %, Run F-1 D E% Run D-2 L E_XTAHRL LD, RunF-1 T
DRRERBIHEIBORGEZER LI/ TH D, Fig. 2.17 {2 Run F-1 DFKRFKIZET D
ERERETLTND,

Run D-2 & Run F-1 L DK EREWT, INORZEETH S, Fig. 2181 3Fr—AiZk
T AEEOREMENLERLIZLDOTHD, ZHIZLD L, BREREKICRIT 2EEOREIL.
LK BRIZ AN TEL R0 TWD, T, REOIBIZEMNPNDT-HTH D,

=

100

UNIT: cm

Fig. 2.16  Cross-section of the initially incised channel in Run F-1.

Table 2.3  Experimental condition
Q QBin 1
(cm3/s) | (cm?/s)
Run D-2 1474 21.89 | 0.05
Run F-1 1470 17.60 | 0.05

Run F-1
E S S O

2.3 WHKBICRT AMBOSEBRICET A KBER

N B N

t=5min

(¢n] o
O 1 11 T T l' T 1 1 T [ 1
100 [ N U B 1 o1
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{en)
0 i T T l T i R EER] T [ i i T ﬁr
0
Xlu)
6

Az 5 6"
(cm) . .
fmoooo=
X= 50 L_} 1 1 ; ! J X=100
(em) |0 i ' 100 (cm)
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X=150 i 'E, X=170
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! i
-
X=200 LIS X240
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——  t=5min

=
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Fig. 2.17  Contour lines of the bed surface, the longitudinal bed profile along the
center axis of the flume and the cross-section of the channel in Run F-1.
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4 . Fig. 2.19 REY—ATB B LA b BB A HLS £ T 0 R O BERINE L &
3 Run D-2 RLELOTHD, ZORIIEWT, Run D-2 @ ¢ = 5min, Run F-1 O ¢ = 10min 23313 2 {&
7 BHDE DROMBIZIIHE D ENLNT ENHMDB,

(C%)z- Fig. 2.20 (Z Run F-1 ® ¢t = 10min (Z3F 2FEKFHK & . Run D-2 D ¢ = 5min (2354F 7]
Run F-1 RIEREZRLTWD, MEERLANDE, WMHBREL, BEMERL-TWVD LS REET

1 L FIERTER 832372 0 B> TV B 2 & M1 B,
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200 BHLKBEICB DT SN DM EDR, £<AEDOLDTHDHMIEMTH D, LaL, BMA
HORERELLEBIBNT, REOKBRIZIZIEFR L THE Z L2 EMNS | Bk s BN

Fig. 2.18  Variation in the height of sand bar in Run D-2 and Run F-1.

L150-uﬁﬂﬂﬂ””' THHBRERT I LIRS THE L Ebh 3,
(Cm)lOO- ‘\\ f
Run F-1
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L OFEMLRREEIT O DI/ DR Y — e D, HEEFD 2RITEKRFBET NV 2B HE S
a2 b—vavEIERERET S, AEFAMIETKKICET 2WINORE - BEBRAEERT S
EMTE, BEMOERELHRAETH D,

Fig. 2.19 Temporal variation in the distance from the upstream end
to the highest point of the sand bar.

UTFIZKRET VOWERK, BFEE2E_TWS, £/, EFNLVOSYMERIT A5, Bifio
L KEEBR~DOBFEREZH- > T3,
I Left side bank \
6=11.80 o=t

: ! UNIT :cm
- 7'-—5—:LE‘L : : I T 1 i
I f o ] 1]

- N Center line

100 ) 200 >

Fig. 2.21  Orthogonal grid system employed in the computation.

Fig. 2.20  Contour lines of the bed surfaces in Run D-2 (¢=5min.) and Run F-1 (¢=10min.).
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Fig. 2.22  Definition of the sediment discharge in s and n directions.
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Fig. 2.23 Staggered grid system for calculation of velocities
and the water surface and the bed surface elevations.
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Fig. 2.24  Control volumes for velocity and water surface calculations.
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Fig. 2.25 Boundary conditions on the left bank and the center line.
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Fig. 2.26  Conditions on the calculation of velocities at the front of flow.
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Fig. 2.27 Comparison between the measured and the predicted
longitudinal profiles of bed and water surfaces.
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Fig. 2.28 Comparison between the measured and the predicted
cross-sections of bed and water surfaces.
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Fig. 3.17 Modification of the erosion velocity on the laterally inclined bed.
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Fig. 3.18  Contour lines of the bed surface and the velocity distribution obtained in case A.
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Fig. 3.19 Temporal variation in the sediment discharge calculated by the present model.
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Fig. 4.2  Grain size distribution of sand used in the experiment.

Table 4.1  Diameter of gravels set along the stream channel banks

Gravel | Diameter (cm)
L 5.17
M 4.11
S 3.01
LL 7.59
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Fig. 4.7 Schematic sketch of the channel variation in case of parallel type
deployment of gravels.
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Fig. 4.8 Schematic sketch of the channel variation in case of zigzag type
deployment of gravels.
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Fig. 4.9 Boundary conditions employed for the numerical simulation.

Table 4.3 Computational conditions

Qin d tanf | Lo Ly B, |tanf, | By | zw Ly,
(cm3/s) | (cm) (cm) | (cm) | (cm) (cm) | (cm) | (cm)
Case A —
700 0.23 | 0.0477 | 100 195 39 1.333 14 2.0
Case B 40

Fig. 4.10  Initial bed morphology for the computation.
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Fig. 4.11  Arrangement of fixed bed area and points.
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Fig. 4.12 Flow velocities and the contour lines of bed surface obtained from
the numerical simulation (Case A).
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Fig. 4.13 Flow velocities and the contour lines of bed surface obtained from
the numerical simulation (Case B).
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Fig. 4.14 Relationship between the intervals of gravel deployment
and the stream channel width.
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Fig. 5.1 Experimental flume.

Fig. 5.2  Arrangement of movable bed and rigid bed.
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Fig. 5.3 Grain size distributions of the raw materials used for
preparing the experimental materials.
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Fig. 5.4  Grain size distributions of the experimental materials.

Table 5.1 Mean diameter and standard deviation of bed materials

dm (cm) | v/dga/d16
@) | 1.455 1.453
(b) | 0.689 | 1.593
(c) | 0326 | 1575
) | 0.156 1.505
(e) | 0048 | 1.620
) | 0390 | 2.194
(@ | 0864 | 3.358
() | 1148 | 3.503

ERIZAWFIRMEHI s M OMBARETH I LICL > TIMBEIERINTWS, 5 @R
DEWBEDOKIESF % Fig. 5.3 1277 & L biz, SEEOREWORESHi% Fig. 5.41Z77LT
W5, EPD (a)~(e) BLO ()~ (L) IHREFOWELRLRIREHOEBRY ETNLEFNRLT
%V, Table 5.1 (ZIZ5 D WHTIZ L » THONT-EHMEOFIRIER d,, & KBS OEHERZE
Vdga/di6 & BREN TN D, dgq,dislEFNEIVEBE 84%DRIR L BEBE 16%DRIETH D,

FERREOEENORKRBORE S ERD D FIBEILUTOEY THD, NEKRTHNDEE
B2FICIER L2, H40em>OBERICB W T LR s BOMEZIAT L OBy ML, &
DT —# L ZWBEOKESF (Fig. 5.3) 2 b EIINKBRBORESM2ETND, £ IAT,
—MICRLEDFIITRROER (M) GEETRIND LD, AERO L IICREIZFET D
HFOBESHENBONT-BEITIE., RALIDFETEBRTILENH D, \WE, BE 4D
KFOWKEECBT 2EEEDFES h(dy). BEREDEY f(d) £TD &,



106 58 MRLVKIESAE L OBICEIT DMKEBICET SR

Table 5.2  Experimental conditions

Run No. (Cmgsec) (cn?e'b;:ec) Iy bed materal | sediment supply
S-1 0.000
S-2 0.201 (f)
S-3 0.388
S—4 0.000
S-5 0.000 0.0250 (g)
S-6 0.201
S-7 0.388
S-8 0.000 (d)
S-9 0.201 (h)
S-10 0.388
S-11 0.000
S-12 0.201 (f)
S-13 0.388 0.0167
S-14 0.000
S-15 1620 0.201 (g)
S-16 0.388
S-17 0.000
S-18 0.210 (c)
S-19 0.405 0.0250
S-20 0.201
S-21 0.388 (c)
S-22 0.000 (d)
S-23 0.201
S5-24 0.388
S-25 0.204 | 0.0167 (©)
S-26 0.405
S-27 0.000
S-28 0.210 (d) (c)
S-29 0.405
h(dy) = ADI%Q (5.1)
k
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h(dk) = 4
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Table 5.3  Experimental conditions

Run No. (cisec) (cn?;;:ec) Iy bed materal | sediment supply
L-1 0.000 (c)

L-2 0.201

L-3 0.000 (f)

L4 1620 0.201 0.0250 (d)

L-5 0.000 (g)

L-6 0.201

L-7 0.000 (h)

L-8 0.201
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Fig. 5.5 Temporal variation of erosion velocity obtained from experiments.
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Fig. 5.6  Temporal variation of erosion velocity for each grain size in S-13.
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Fig. 5.7 Temporal variation of erosion velocity for each grain size in S-3 and S-15.

WHIEIZED b7z, F T v P ENBZENEL L., BRERMNSBENZLEI NS, Fig.
5.6 CES-BOTy—AZBNTHHLIHBEBBELOENORD b, WEIEBARED
%ﬁ%%m&%trwéotﬁb‘@%@ﬁ&u\ﬁ&i@@&éwﬁﬁuﬁmbtﬁmﬁwk
SSEHIEL TN D720, Table 5.1 @ (a)~(e) DM & LR 51Kz > TNB, Th
ERIL. MBMUMBOELZES TH D d=0.12cm O ALOMEO LD L Bt o TH

D FOMEIR R 7 o7 ERTWAZ EMSENS,

VIAFIERIZI A S ) NS BRBBED R 5 o 7 HRAETU S Z L1 S-13 D7 — R ICHH DES Tt
&<\EE@EP@%%%@@th@&~zﬂ%bf%ﬁ%éhfwéo%ﬂ&ﬁ@@TVﬂ
TUALLVALDHBEEABLE D (M5 w7 ) LIIRTALENH S LEbhD, ¥R s
L MEICE SRATCHBEDIT L A C TR RRTCIIFEST. L9 FHICBBHLTLE S
DT, MBEDA LT F 7 2 a NIFHE LR R>TLEI NS ThD, OB THRICHR
SNIFIRIZBNT, 2O LI BRBENKENTH LN E I NS R OBRIEES 5 L - 5 Ch
DM T T o7 ) BRECBI-TVDETHE, MROERES—FELEX B LNTER
K22RE, TNETOBBERDOEXFEDLDEKEEETTALERELSETHD S,

DEI, HERORE - HEREEEIZOWVWTRTAL L Y, Fig. 5.7 10RO F 5 v 7 02w
BHEKNEWLBDRZr — 2D 35T, PHRLEREMETRLE S-3 Dr—2 & . HFHE
ARG S-15 DT —=ATOWTHIEFNE R - HEEERTIN TS, ZALUNADLD
LED THERNORE - R 2 HN AR, BRNEHTI LSS TIHTILEALT~TOH
REBEICBOTRREBA T L, #HEA ST 5B TIEb TR FIA 2R TIEE A & ORIERE



110 5& @mwﬁgﬁﬁ%bo%uﬁﬁ6@%%@&%#6&%

Kﬁwf%ﬁﬁﬁ&%f:&ﬁ%%#ﬂﬁoto%%\wfn®7~zmﬁwfhﬁﬁ%%%%
L&wiiﬁﬁ%%@ﬁ&?éﬁﬂ$iyfjéhé%@%%ﬁﬁ\ﬁﬁénéﬁ%%tﬁﬁ
Té#\iﬁ?%ﬁ[ﬁl&%llﬁfffé T Eitigs LERNoT-EWVE D,

5.2.4 ﬁ%@%%tﬁﬁé—&i%ﬁﬂ%ﬁ@tﬁiéiﬁﬁ%

mg53mumTﬁm@Eé#wmm@%@ﬁ*%ﬂﬁﬁéﬂ%ﬁ@ﬁk%#é%ﬁﬁﬁ%
énfwéom%&aLfm%%@m%w1ﬁ%ﬁ@m$%kéhtﬁ%%w‘mﬁﬁﬁm%
Eﬁ&bf%ﬁ%@ﬁ%%@%AZ%ﬁbfwéo:ﬂ%ﬁét\Fg.&Swh)K%ént
ﬁwﬁ%%ﬁbfwéﬁéﬁﬂw@@ﬁﬂuo%W%Hﬂbbf%mt&-z(L4~L£)ﬁ
m\ﬂwﬁ%%éiﬁw7~z(hk44)mw&fé&%mmﬁﬁﬁﬁﬁméw:&ﬁ%m
60L6~b8®7~zuﬁﬁéﬁﬁmﬁﬁﬁ-ﬁﬁﬁmﬁvﬂ¢®ﬂwﬁ%®%@f&6&%
xbihvd,

w@%*ﬁ&ﬁ%%%oﬁﬂﬁj%%wtbﬁkL&Kﬁwfﬁ\Tﬁ%%@ﬁ@@b&b
twb@éu~?—Va+w&W%E@ﬁiu<w5@uﬁL\@mwﬁgﬁﬁ%$0Mﬂ@L
(h) & A el — R TEAT VAV RTFIREBAE L TR, L-3 & L-4 CIHHEVKLT (a) I3EE
L OD, HE(c) &Y 1T B A3 AR DR SRV AR (F) 2 RTBRAA# & LTRWTWATY,
R AR EBAE L TVD L I THD,

mg59m%w&ﬁot&—zuﬁwf4ﬁﬁf%méntm%§ﬁ®ﬁ§%ﬁ%%bfw
50@¢@zd%%ﬂﬂﬁ@hﬁ%#%@ﬁ%%%bfwéo:ﬂb%ﬁék\bﬁ%%<7~
zfm\ﬁﬁ@%@ﬂ%wm%tﬁmmB%&K\m%ﬁﬁiuﬁﬁéﬂﬁﬁﬁwﬂéﬁQML
Tmé:kﬁ%méo::f?5%&&%&@%@K%w6hfwéﬁﬂ%®(mg53£%)

@:&&%waéaL%m%ﬁnr<6ﬁ@®ﬁﬁmwamﬁﬁﬁﬁﬁwk\wb@aﬁ
1.0
oof L-1 - osh L5
—_— i ' —20min
sz %0 —omin | AZ 00 —— 40min
(cm) -4.0 —— 80min (Cm) -0.5 ——80min
-6.0 it . N 1 bos NS SRR |
T30 300 400 500 105 oo 200 300 400 500
. 1.0
oof L2 osh L6
2.0 —20min _ [[——20min
———40min . ——40min
4.0 —— 80min . ——80min
60f, | s sl ) aad aad . L 2 aad ' Al
o 100 200 300 400 500 :
1.0
L-3 -
0.0 —_— i —20min
-—ggm ——60min
-1.0 —— 100min —— 100min
2.0 L ' It 1 aad
o 100 200 300 400 500
B — i ’ —20min
—582:?\ : ——60min
- ——100min X ——100min
' N . . il i1 iy 1 ad
R0 e 400 500 1.0} 00" "200 300 400 500
X {cm) X (cm)
Fig. 5.8  Riverbed variation measured in the experiments.
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Fig. 5.9

Grain size distribution of the bed surface measured in the experiments.
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Fig. 5.10 Comparison of erosion velocity between prediction and observed data.
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Fig. 5.13  Longitudinal bed profile calculated by the present model.
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Fig. 5.14  Grain size distribution of bed surface predicted by the present model
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Fig. 5.15  Grain size distribution of mixture employed in numerical simulations.
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Fig. 5.18 Cross-sectional shapes obtained by the numerical simulations.
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Fig. 5.20 Eroded volume calculated by the two-dimensional model.
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Fig. 6.1  Explanation of sediment control function of a sabo dam.
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Fig. 6.2  Experimental flume.
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Fig. 6.3  Discharge hydrograph for experiment.

Table 6.1 Experimental condition

Br Bd Zd io i# Qmin Qmaa: dm
(cm) | (cm) | (cm) (¢/s) | (£/s) | (cm)
Run 1 50 25 8 1/50 | 1/300 4 16 0.0496
Run 2 50 25 8 1/30 | 1/50 7 15 0.282
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Fig. 6.4 Profiles of sediment bed and water level.
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Fig. 6.5 Experimental results of sediment discharge hydrograph.
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Fig. 6.6 Notation.
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Fig. 6.7 Relationship between river bed aggradation and the contraction ratio .
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Fig. 6.8 Comparison of the experimental bed aggradation at the section just upstream
of the dam with the value calculated by Eq.(6.1).
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Fig. 6.9 Control volumes for calculating velocity and flow depth.
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Fig. 6.10 Riverbed levels used for the calculation of water flow
and sediment discharge at the sabo dam section.

Table 6.2  Computational condition

Non At Az Use
(sec) | (cm) | (ecm/s)
Runl | 0.01 | 0.05 20 1.73
Run 2 | 0.01 | 0.01 20 4.76

20 LCalculation Run 1 ,aculation Run 21
Qg ’- /—QBin
(cm3/s)
10+
QBout
O " 1 L 1 — ]
0 t(hr) 2 ’

Fig. 6.11  Sediment discharge hydrograph predicted by present model.
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Fig. 6.12 Temporal variation of bed profiles predicted by present model.
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Calculated sediment discharge hydrograph.
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Fig. 6.14 Peak reduction rate of the sediment discharge by a sabo dam

as a function of the flood duration time and the repetition of floods.
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Fig. 6.16 Temporal variation of bed profiles predicted by present model.
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Fig. 6.17 Peak reduction rate of the sediment discharge for different flood
duration time and different water-way width.
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Fig. 6.18 Experimental flume.

Table 6.3 Experimental condition

i ia Q Z4
(cm3/s) | (cm)
Run 5 1/20.3 1/30.0 505 12
Run 6 1/20.3 1/30.0 833 12
Run7 |1/20.3 | 1/51.5| 538 | 12
Run 8 1/20.3 1/51.5 723 12
Run 9 |1/20.4 |1/76.9 | 483 | 12
Run 10 1/20.4 1/76.9 800 12
Run 11 | 1/12.4 | 1/78.7 | 438 8
Run 12 1/14.6 1/77.5 423 10
Run 13 | 1/14.2 | 1/99.0 433 10
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% 60F
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Fig. 6.19  Grain size distribution of sand employed in the experiment.
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Fig. 6.20 Contour lines of bed surface and channel pattern.
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Fig. 6.21 Contour lines of bed surface and channel pattern.
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Fig. 6.22 Relationship between discharge and the stream channel width
predicted by eq.(6.6)
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Fig. 6.23 An examination of the criterion for the occurrence of deposition
at downstream of sabo dam.
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Fig. 6.24 Experimental flume.

Table 6.4 Experimental condition

Q QBin Ly Bo L B, 10 1y
(em®/s) | (cm3/s) | (cm) | (cm) | (cm) | (cm)
Run 14 1000 17.13 300 100 140 10 0.0483 | 0.0551
Run 15 2000 40.19 300 100 140 10 | 0.0483 | 0.0569
Run 16 1000 17.13 150 100 140 10 0.0483 | 0.0622
Run 17 2000 40.19 150 100 140 10 0.0483 | 0.0564
Run 18 1000 17.13 300 100 140 10 0.0181 | 0.0511
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Fig. 6.25  Contour lines of bed surface in Run 14.

Run 14




146 6E WHEEMICLDIE LY ERIIINESOKIENIZES 2%

20
10
z(cm)
O..
_‘]O..
'20 T T T 1 '20 T T T T 1
-100 0 100 200 300 -100 0 100 %OO 300
x{(cm
20- x(cm) 20- (
10- Run 16 104 Run 17
z(cm) z(cm) \\
04 04 ]
Omin
10 23
_10 L] T T 1 -]0 T T T 1
-100 0 100 200 -100 0 100 200
x(cm) x(cm)
201 - 110
Run 18
104
z(cm)
O..
10 60
'10 T ] ] 1 1
-100 0 100 200 300

x(cm)

Fig. 6.26  Temporal variations of the average bed profile.
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Fig. 6.27 Temporal variation in the cumulative volume of deposited sediment

in the sand pocket.
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Fig. 6.28  Variation in the sediment discharge through the dam at the downstream end.
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Fig. 6.29 Channel streams seldom enter into the shaded triangular areas
near the entrance of the sand pocket.
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Fig. 6.30  Temporal variation of form factor 3 shown in Fig. 6.29.

DEI, BRHR O DOMIED 2=150cm FHETEIETHERICOVWTEERST S, 7. 8
—OEMBE L THEBOINE - SRLFETOND, MERNOHALI—KDKAE LT, HTT 2
LB, DTS T OTREHIMNIEEL TWD, DL S A8EE Gt i T AR k&N
L. BRABETLTWDEEZOND, & EIIKRALMRHETIHEELRE TN, T/
bb | EHHA QNS BERHKOMEOMEINEILT ZH S F COEMIZ. —&ADKL D % H
FTEHRADRITHDHEEZHND, Run 14 128V T 2=0~150cm DX DKL HIGIZH
25cm THY ., ZA—FEITH 1.7 THo72, 2BEIZBVTKAR LN HEUI - BEEREIZRI LT
RETLIZHER, ZOX I REHT CRKLDIIZDOIROK 6 (FRETHETH I LAHBELT



148 68 WEHHEEMIC L DR & RIEBOHIEICET 555

WA, TAULER A D 05 & Bk Huk O #iE 2MRER L7 < Ae o 7o HURE TOREBEATKI 150cm
Thol-r b & EHEET D, HBONSBIIHE D AR THEEENKTIZL > TTFRGE~D
HERD DHEAT DBERMNT 2 0 . BT FA~ORBEEBIHE DN TN D E N XL D,

Y )—onBEl L LT, BERICL2KALNOHREOBIBEZ OND, ERIZBWTHE
BERIT Lo TR ENHE%., BIZIZE 10 %OfMENEDND Z LRI NIz, LArL,
ERINCEW T, TRMENS ZAUEERE RBANZ DL EBEXLIISVOT, ZhU EOR
FHITHLRRV,

Run 14 (238 Tid, Fig. 6.26 THHA 52722 K 52 z=150cm FHE2 6 _EFRIZ AT TR o]
BRI & 2p o TN 5, BRED L 912, 2=150cm &7z Y TRLEBFRIZWIZHTEDIZ, z=150cm
F 0 ERAITHE 1 AOKRELREBREP - < LI AR~NENL TV DI L, 2O X
D TR TIIRBIEERIINE - SFHEERVIELTVWA, 1 RKOFHENSRIZED L TORKE
ZRED FHROEHOKLHLNEFET IR L ITHTTTEID L, B OFIEF T AR BRI
BEARRAT B 7 DR EIT ERERIC 20 LT, BETRHREOAK - BiticL bizo
TREANEMICEL L, MECEBLEMETHD, ZOL IR ENMKRML EIZE 725/
RThdLtEZOND,

ST, Run 14 ICH_RTHENAZ LV Run 15 IOV THERTH L D, 07 —ADOHERR
213 Run 14 L IEIEELE-> TV B, LAL, MEMNKE KB BIEARVZDIZ, BERHRITF
OEEMELET AT XY THRIZR>TWD,

ERHIE & 24\ Run 16, Run 17 Tit. MESEDHAMTIZ L AMEDBERLIZNTZDIT,
Run 14, Run 15 KR THBER/NE L, HEIBRBEVERETHRALIDELE —EL TN,

SRS e D TN I BR A AT AER £ W B/ &V Run 18 (2B W T HHEMIAREIT Run 14 LU
BEoTWA, LAL., BRHIRICHET A THENS VD, TRRESHREDIETIZI0SS
$OEE L, ZHIERun 14 D455 & ATk ) RERETH S,

6.6 HEWHOLHHEBRERECETIEEYZaAL—23Y

EERS T 0 SHE R | ZSE I A 1T 5 T Iz, SRR E O BRI 1T D IR A E)
AFRLD AEEL I aL—ra v EdFANNLEARTHIENED THD EEXOND, A
TREANT L O, BERHAICIEAALRERENDHENEL, F D7k FHHBFEET T RIZ RN
B It 5T, KBIEREIZDIE AMEEBNEL TS, Z0OL ) RBITEFEO 1 KT
BRAT AT 5 = LIXEEETHBH -0, Z 2 TH, 3ERENEBRIEEOEE FRIFELERL
THD,

6.6.1 KHABOEIEFEALE—RTETILNIZELDEAER
LE B AR (B IS WERD 0D H ROHERDRIR A BT A 7o, 3. 21T L7zkBboEIEZFAL

MBI FEERRY — U FREF AL —RTHEREBHET L (6. 3. 188) LEHELEDED
Tlinko, BT AVERRET D,

6.6 WWHOLWHFKERIIETAHE I —23 149
1007 B 1001
ASE m
B (cm)
501 501
| I— 4 B,
O T T . T N
-100 0 100 200 300
x(cm)
1007 5 1007
CASE 2, m
B(cm)
507 501

/5

T ¥ T + — O T ¥
-100 0 100 200 300 -100 O 100
x(cm) x(cm)

Fig. 6.31  Stream width B,, and flume width B,, employed in the calculation.
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Fig. 6.32  Patterns of stream channels in the sand pocket predicted by the present model.
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Fig. 6.33 Longitudinal distribution of reduction rate in sediment discharge
due to channel variation.
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Table 6.5 Computational condition

Q QBin LO Ll 10 Ty
(cm3/s) | (cm3/s) | (cm) | (cm)
CASE 1 1000 13.78 300 140 | 0.0483 | 0.0483
CASE 2 2000 32.13 300 140 | 0.0483 | 0.0483
CASE 3 1000 13.78 150 140 | 0.0483 | 0.0483
CASE 4 2000 32.13 150 140 | 0.0483 | 0.0483
CASE 5 1000 13.78 300 140 | 0.0181 { 0.0483
CASE 6 2000 32.13 300 140 | 0.0181 | 0.0483
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Fig. 6.34 Variation in the sediment discharge through the dam predicted
by the simulation model and obtained from the experiment.
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Fig. 6.35 Temporal variations of the average bed profiles
obtained from experiments and calculations.
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Fig. 6.36  Schematics of calculating area for deposition process in sand pocket.
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6E BIHEEYIZL DML EFIEBORIEIZET 255

Table 6.6  Computational condition
Q QBin Ly By L, By 10 Ty

(cm3/s) | (cm3®/s) | (cm) | (cm) | (cm) | (cm)
Case 14 1000 17.13 300 | 100 | 140 10 | 0.0483 | 0.0551
Case 15 2000 40.19 300 100 140 10 0.0483 | 0.0569
Case 16 1000 17.13 150 100 140 10 0.0483 | 0.0622
Case 17 2000 40.19 150 | 100 | 140 10 | 0.0483 | 0.0564
Case 18 1000 17.13 300 | 100 | 140 10 | 0.0181 | 0.0511
Case 19 2000 40.19 300 | 100 | 140 10 | 0.0181 | 0.0511

t=0min 120 min A

Fig. 6.37

| <5

Contour lines of bed surface in the sand pocket predicted in Case 14

180 min
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Fig. 6.38 Temporal variations of the average bed profiles
obtained from experiments and calculations.
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Fig. 6.39 Variation in the sediment discharge through the dam predicted
by the simulation model.
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