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STUDIES ON THE SEDIMENTATION IN
CURVED OPEN CHANNELS (2)

By Yoshio MURAMOTO and Tomotsuka YOSHIMURA

Synopsis

In the previous paper?’, we discussed the process and mechanism of the progression
of the local scour in the alluvial curved channels on the basis of the experimental studies,
and developed the theoretical analysis for the variation of lateral bed profiles at the initial
stage of scour,.

This paper proposes an analytical approach for the progressive stage of scour, which
describes the longitudinal variation of bed profile with time along the outside wall of
curved reach. The fundamental equations derived in this analysis include two unknown
factors. The one is characteristics of flow pattern near the scour hole, and the other is
the variation of stream width near the outside wall or longitudinal profiles of lateral
scour front with time. Concerning to these problems, we discuss the results of the
measurements of flow direction and velocity near the bed and the observation of Dunes

(Bars) in the curved reach.

. @ L B &

Bl KB RT A RIREEIIARE (MR TWICETTARFTERC X » THESTbhS, 25 LR
BRI — R IR 2EH H 5 W IKEEEW R £ OBIEBLR & RSB RI = 1%
— BT A ARCET T EELBhS, UL, BE, Silfckds-ixi¥-—BREIE
<, KBEWME TEEL L c—RITAICE D B O EE R R HEE T 2 DLV, &K, 4
BEZCORBE IR T 5 oD KO =R IR IR L fe, ZRIEMNISTAREB OFEH» L EE L,
5 Lic i 1 % BT o T 2 FEhc L Tuw 5,

AR RNTIE, BRI it CHRIDETER ORI BT B AREBIC OV TEET 5, 372
T, SPROTIRE & B s B 064, HEROBIFMR O &L OBIEMCEH LT, BRRELIRE T
RON2MME AR & E L, MREME SRKE 4 RABIH & U fe— R TEIERCoWTik~ 5,
COHITL, R, BREOHROBKR, BINELL BERELE U TORY, HKOMA D 2RIEE
Teho THLICEND I THRIEOETCE bk 5 &, WASMOBLREZRE LV REL, HERED
OHENOBHATILNCT D, ¥ 4 TRERROBRECEFA TS IERL LT, SHlfcRETS
WHCEB L, TOHRE L OBEHE 4 BRI HHT 5,



412 HAPIKREAERFIZEE (.44, 3)

2. MpKEOAKREE S EMBEORT

2—1 #EKERIC I B AKREROSH

—RR I b SHICARRES DT, HBEA T T 20881, MRTHERL- L5 EHENCiR2F¥0=
BRSO,

(1) SMOKAMETRENET, ERA~ERT 58

(2) ARLCIC—# Iy ET T 508

(3) BEIRERTASE L CHIBASREL, BRREC 7058/

(1), (2) OB, HEERRIC T 5 WREBOBIBIIEREK TS BB IR 5 BEiE
HOEERERAWIENFH & R OFHFEIC L o THWTES, BT, & (2) OBBTERL
TR D LB NS —-R IR e T 2 T\ TR OB R OB R LA/ Uiz UL, (3) 0
BT, BHRsERABECH THAOEEAFEEC b, BMEAOWIEDREL LT, ihkX
OWMBOEEL (1), (2) OFEEMHEDL LIBT3,

25 L1, GilE, HEOEMBREMKOFENE(LY G CEERICRTE Fig. 1@), b 0X5TH
%, Fig. 1), (b) OFEEREKMHT Table 2 T57T, “hbDORITIE, DKL L LA, Bk

Bed Profiles along
z (cm) A inside wall /"

-20 == §§“>¥¥

S

O s —r T T T T T \\: l“ : <

r (cm)
70}

80+
90

100

20t

40+t

60+

8ot ‘ .
~ X~ Bed Profiles along \/
Z (cm) i outsid wall /

(@)

— 2 —



A - FHH Sk RERE T 2 5% 413

-20
z {cm)

X
125

135t

r (cm)
145

155

165

N

Por’r. of Scour

175
0

20

4071

60
z (cm)

Bed Profiles along outside wall Y

(b)
Fig. 1 (@), (b) Variation of scour front and bed profiles with time along the inside
and outside wall.
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Exp. No. 6 —S% aa;,;z b z M N %Xma
(cm) (cm) (cm) (cm) (cm/min)
60° 0 0 0
B11 1000 | 0 -9.17 38.0 2.8 24.0 —478
120° 20.1 0 36.0 1.0 | -0.523 12.2
(=40 150° 0 7.45 10.0 5.9 0.0439 9.25
170° 37.3 0 16.5 7.6 | 23.0 244
60° 0 0 0
90° 0 -8.03 18.0 2.5 0.172 —0.69
B—II—4 100° | -28.7 0 12.0 0.7 | 0.743 —23.5
(¢=50) 120° 0 9.17 7.0 2.9 0.0101 0.30
140° 13.8 0 12.0 48 | 0.778 1.8
160° 0 —8.60 22.0 0.8 0.310 —0.886
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HEERL TS, i, HECHBEE Lol (6) RD tan go IR L 2SRRI O BT A(HED
tan ¢ WHIGLICHEZR LD EEL BRD, TOMED tan ¢ DOfEITI120°~170°RICEA L AL TS
D, 150° T OV DT Ehb, tan gexdzy/red0 35\ L tan pooc —0b/rd0 DEMENTFRIZNS,
L, TOHERHECL, KER LU ROMELBEETS LEL L, BEVYED LR BRE Y
HiTs,

4 MEKEIC BT BBHEORE

I—1 RBOBE _

AR ABRIC IR ET 2 RO R RE T2 7o, Table 2 (253 1 ~IVD 4 Fi o KT WE H 776
foo I, IVOXBIZERERT, TOKEYAENLD 30cm DOMfik & - CTHEHS |FK CHY - 12 b DT,
WO L RAL80° DB —AMAKRTH D, POMBYREAKKBOMLILT =1.5, 1=3.0, [[=2.83, IV=
5.33TH-C, I, MDOKBEIHTHULFHEBRERL TO5ED, EREAWE EDER sy — A LATHR Tl
NfcBREY (EERER 174 mm EHEREREL 42) 2, ik, —OER Yy — 2 oW T RS b0
WafTisoicd’, BWORVGEHE LHDHEOFEGEOCALLRIE o IeO TR L Tuisy,

Table 2 Experimental condition.

Cent- . Man- . ]
wiany i | Bt R | Mo \Froid [ ol | Seiment trunpor
Exp. No. B " i Q h Fr n qr ‘ qBcal,
cm | cm 1/sec cm (m-sec) (cm?/sec) } (cm?/sec)
B—1—1 50 75 1/100 6 3.13 | 0.693 | 0.0258 6.93 | 0.176 0.183
2 1/100 8 3.89 | 0.665 | 0.0278 6.65 | 0.229 0.213
3 1/100 10 4.37 | 0.701 | 0.0270 7.00| 0.221 0.194
4 1/200 4 3.10 | 0.467 | 0.0266 6.48 | 0.00378 | 0.00546
5 1/200 6
6 1/200 10
B—I—1 50 150 1/100 6 3.09 | 0.705 | 0.0242 7.05 ! 0.123 0.129
2 1/100 8 3.76 | 0.703 | 0.0231 7.02 | 0.147 0.139
3 1/100 10 4,76 | 0.615 | 0.0242 6.15 | 0.223 0.188
4 1/200 6 3.61 | 0.552 | 0.0223 7.89 | 0.0081 0.0111
5 1/200 8 4.37 | 0.558 | 0.0222 7.88 | 0.0228 0. 0283
6 1/200 10 5.06 | 0.561 | 0.0219 7.93 | 0.0253 0.0292
B—II—1 30 85 1/100 3 3.07 | 0.594 | 0.0305 5.94 | 0.120 0. 146
2 1/100 4 3.80 | 0.575 | 0.0322 6.10 | 0.200 0.298
3 1/100 6 5.16 | 0.544 | 0.0356 7.04 | 0.348 0.733
4 1/200 4 4.30 | 0.479 | 0.0288 4.59 | 0.0882 0. 0363
5 1/200 6 5.65 | 0.474 | 0.320 5.72 | 0.144 0.194
6 1/200 15| 10.78 | 0.451 | 0.0361 7.54 | 1.498 1.110
B—IV—1 30 160 1/100 4 3.59 | 0.624 | 0.0283 5.69 | 0.0948 0.188
2 1/100 6 5.36 | 0.514 | 0.0365 6.95 | 0.249 0. 682
3 1/200 4 4.31 | 0.475 | 0.0273 4.59 | 0.0489 0. 0363
4 1/200 6 5.59 | 0.482 | 0.0289 5.23 | 0.130 0.103
5 1/200 10 8.69 | 0.415 | 0.0362 6.53 | 0.257 0.461
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HhOLME X OEFGREIL Table 2 I2RT L5 TH5H, ZhbofEiivwsh baifzatsk, T
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')f:o
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