243

ME O KB BT 5P % (1)

— B ORI BEEET HEKBR—
A oH M BN K B OH#
B A W KB

mERFE

STUDIES ON FLUVIAL PROCESSES OF
STREAM CHANNELS (1)

——Experiment of Deformation Process of Alluvial Channels—

By Kazuo ASHIDA, Yoshio MURAMOTO, Shiiji NARAI
and Kiyoshi SHIOIRI

Synopsis

It is necessary for the regulation and stabilization of rivers to forecast the plane
deformation of stream channels and the variation of bed configuration with time. Espe-
cially, the prediction of fluvial processes of rivers at the high flow stages is a serious
problem for the prevetion of river disasters.

We set out the laboratory work on this problem in a large alluvial channel with 130
m in length and 7.5m in width. This paper describes the outline of the procedure and
the several results of the experiments to date. The experiments were conducted in the
alluvial channel with trapezoidal cross section of bottom width 100cm and bed slope
1/200. The variation of hydraulic and sediment factors with time and the deformation of

stream channels and bed configurations are discussed in detail.
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Photo. 1 Sand scraper (looking from
upstream).

(a) Shovel used for roughly
scraping and meandering
groove shaping.

(d) Operation table.

Photo. 2 Sand scraper (looking from

downstream).

(b) Blade for slope setting
1/2000~1/200.

(c¢) Attachment plate for
straight groove shaping.

(e) Measurement stage of
photograph.
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Fig. 1 Grain-size accumulation curve of used sand.
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Fig. 2 Cross section of initial channel used in experiments.

— 3 —



246 HABKBIARGHEISTB (.45, 3)

Table 1 Experimental cases.

Discharge Duration
Exp. No. QU/s) 7' Chr-min.)
I1—1 7.5 100°
I1—2 15.0 30°19
i 15.0 28°41/

ZhE CfTln»7-8uT Table 1 RT3 7 —ATH5, 2L, Exp.I—2 1T Exp. [—1 ofkiHEm
THoT, WE 7.51/s TIO0BLEAE & Hic 15.01/s -TI0RRI19558 K L1z, 7, Exp.I—1 & Exp.
I—2 B FHERTH - T, MROEHE, HREMERIUHAEORNYERELE L, Exp. Il CEOLE)
BRI O RIERFTIS 512 Exp. Il ONERNBIIOED L5 TH 5B,

LBKRSRE T=28°41 (AT ° (W], " OB EEDLT) 0@, 2°25, 6°52/, 10°39, 19°34/,
28°41" D SKEATEKRL, BKFEORE & BKROHE 2 HIZ T 2 7,

TR DOPTEARIARLL & FENORIE, FHEWMR EFKMEOFREERY, REFETIC X AMENE
BIOMv—H— X BKEEERRBORYE TH S, KLEMEROREE R, WMTHE (2) & x=1~
130 m % 4 m fSfE TN, KALIKBFOLE AR THES (Y )IZ 50 cm IR TRI- T3, EEDFHE
BEIEAFVEOMREL L EBEE L RFT DT o b DT, BRR (R7Lv—1-) i
EEENECAHE G~6m) TBEIL, MELRECh-T1I1FEOEREY R, MEDOR—XEKE
B RE OREIEITI20~305Th b, MEDCHEIFREET L L TEEN 2cm ORAEY AFv—1
F#ix v, £8% 10m SR> T, £EKEOW FRMELE2HkE 1 ¥ OFTOW TR 8T 2
FEF AL, KEMEDEEDEVELEISETH S, T, MROBTTIZ v—y—4L LTKHA
COWTET A I =9 2l ERoEF AFr—AMR, EECHLUB~ Y #VEE» VESEEVIS,

—F, EAEORETE, FKSOME, MEOTHEEY, THmORHEBEDOHER XOHKM O
BE R - T TREDOREE TR ELER OB &£ —KEDBETR ORE L 51 TTi > T 5,
MEOWEIAM LB L TH - T, BETIIRAKHBED 5\ ZFEREEH OEE XM EY, TR 0.5
~1m [ElE, #HM10~20&, FIRBRCHE U TRE L. MEOFRREIEKRED Th & R UEHE
C1EfF o 7me HHIWEOHZE THEMIZT vy 7T 4x5x0.2m O F —A%{F- CRIEDTHES
W, TORBFFCHD L &b ICHREAR L O L7 > 7, RO SFT RSP R B LY 52
AOTHRBLWEG 2R L, REESTTELEY 20~30 m HRECHED Lo, BRERL1HMEEET
WoSRAER lem BARTH S,
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.__4._



40, 204

{cm)

{cm}

100

120}

taot 1201

BH - BA - SR - BA  BEoEE BT s (1)

1

l

T=0
2°25°
6°52’
10°39"
19°34°
28° 41"

H. He

1°30'~ 2°20°
5°53'~ 6°43°
9°45'~10"35°
18°32~ 19" 31
27°29'~28°41"

247

[+]

20

40

[-14]

80

100

Fig. 3 Variation of mean bed profile, water surface profile and
specific energy line with time (Exp. II).
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Fig. 4 Variation of longitudinal slopes of water surface with time
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Fig. 5 Variation of water surface width of stream with time (Exp. ID.

Fig. 5 [ LBAE L OEKEOFEEFEE IR L - KEN By OBFHELERLIL D TH 5,
T=0°01'~10°39 Ti%, ik XU THILFIE—@E2IKNITREBICH 525, x=80~95 m X TIXIAIEE
HNEL Bw OGTRIMTHECRRRIE AL LRI LTW5, T=17°28~20°47 T, x=50~9
m & x>110m KR WTIEOIEMAFEL, Bu(x) ERYET S, T=23°20~23°40 wics L, k
HotE 0B Et x=95~110m ORWCZIRL, Bw i3 x=50~130 m T BiEEE & & 13T G LIl
BT B, T=25°10" LARETIL, # 2=100m %L <k, TROBMEENIELL, Liftict
UTTH® Bw 2ARBCHMT 5, £OMRKE, T=2841 Tki35 Bo DUHEHRIL tw OELE FRCE
HiLreEikicic, ZoEMAR x=100m FEicHbhs,

¥, Exp.1—2 wowT Z, H, H, & By DEFELRT& Fig. 6 53X Fig. T X5
7t5, Exp.I—2 04, T=0 OEEIL Q=7.51/s TI00EEEKEOIRECDH - T, Tl CTREDIC
e T sy, Exp. I—2 o T=30°19 kit 5 Z, H, H, oikE Exp. II © T=28°41’ (Fig. 3)
DFENG ERIET DL, £=50~120m OREATHELTLAE KL TEY, Lk, THO—EERVT
B E (Exp. [—1) B IO TS OEEI L bR, %7, Bw OFLI Exp. Il (Fig. 5) L ¥RE -7
BEREYEED, BRRECHIERCA Y — LV OWBHRERTZ Lobd b, LirL, Exp. I—-2 & Exp,
II & il O RS R X CITEE OB fiRic > Tk b, 2O &k 3-3 Th~R5,

(2) PO, BEEHEES X OHERBOZE(L

Exp. I1 OERE, BEEEER XV Manning OMEFRET: SConT (1) &R T
25, WIS E DB AL U TR R ZE LA BEE Tis\ e b I B I m 0338 B i o 7,
F 2T, FodNtc Z, fw 38 X0 Bw OBLZE B L TAELEY LI, i, TRSo=KmEcaid
<, &Kk 5 EE0 WErE U, gkl U, HERE 2% X0 Froude 3 Fr OBMINZE L
B3 L. LHSOTRELAREE LT, Fig 2 @i\ Z(x, T) LK Z(x, 0) LO%R
BB WVILHHREH L FDEHOFK L DE/RENELDN S, MEOMNEY x/, BEY % LLTXD
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Fig. 6 Variation of mean bed profile, water surface profile and
specific energy line with time (Exp. [—2).
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Fig. 7 Variation of water surface width of stream with time
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Fig. 8 Variations of equilibrium section of bed

load ( a ) and hydraulic factors (b }~(e) with
time in Exp. II: (b) Mean velocity, (c)
Shear velocity, (d) Manning’s roughness
coefficient and (e ) Froude number.

BRI EE (b xR ~T & Fig. 8(a) DX o icin
Bo xd, %y & BT DO BENL BRI DO
& L3P Bep0Tinh, 2, xo DBERE
B cEhrh 1.6, 4. 5m/hr, T=28°
41'T 0.4, 0.8m/hr BETHD, Z5 Lk
B S OMIE L Fig. 5 odmEE, 32 i@
R~ B MR ORIE A OELI L U'RERF
TR 5BH08E, MEKBEOELRLD
BIEER LA HEHREIL, ERMOTREL
Ty, %’ XD 2o BEYEHEZ I, —FH, T
WMo LROWE E LTix(1)OHRH»D =
=100 m %EA,

Fig. 8 (b)~(e) X 0~x,(T) % LT,
20(T)~100 m Z iR, 100~130 m % T
BweLT O, Oy, n X0 Fr OBBNE
LR LIS DTH D, FHMEEL LT
BRI —ETH - T, PR THEE
AT HEESAD B, FHB TR
L —EDEEER IRV, JHULTHEBT
BRI OB EOR b HikE <, KEMTH
hofrEbeivwI Tl b, RRTI
BT HTEET OB ERITE ORIEL R
THIED Hh, T=4°54~5°31, 14°11'~
14°46/, 22°14'~22°44’ 331} B FEIED
HlE Us iz Thth Us=60, 51, 47 cm
/sec TH-71z,

BRI DR LR LU 3 KHD
U fHDZE LN E 2, HRMIC OV TOED
I3 fBAnEdbh 5, ERETCE Tu=
3.4cm/sec TIHF—FELTE Y, PHIMTIL
—RiCEAT AEAN Bbh, T=6°25'~
28°41" Oz Us=3.6cm/sec 76 U=
2.9cm/sec WY+ BH, i, FHEHick
% Us OBRIELIZBEE TR, Ol

I ERH LT T TH - T, PRI ELET 2 & T=10°25, 19°02’ TXirLADNIWEZRRL T3S,

HEGBUIRERT T=6°25 DREZIF—EL Tk h, TOFHEIE 2=0.016 TH 5, LHMD n i3
RO DC R & b/, FiEit U L ABcBEEn ML —ED H% R kL, B,
Froude $u3 T=6°52" LIRE, b, BTt Fr=0.75 T—E LT\ 5%,

Pk, MEEHOKBEOSBHN, BHEOEILERE L, MEoE#HY kSt smEmoZ i
K&, F5iERs X UBEREOSM, HDIRFHAcE i, MKMES XOEMBROEL: EERNOFE
ROV TERTILERDH ),

32 HERHEHRUBRORE

Exp. Il © T=2841 TRIXLIHEKBDORESfixarTs Fig. 9 DX 5THs5, KT 2=132m O
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Fig. 9 Grain size accumulation curves of sampling sands
at different sections of the stream channel after
T =28°41’. (Exp. 1D,

HEITRED 7 — VIR LA o5 TH 5, RESAERILT d=0.5~7 mm OFFT _kicik
N bRFCE TS r=4~44m LhEB IOTHTCE TS £=64~132m O 2 DO FHEI T
BDhdonD, ZhbDHEEN HRESAOEEIE dso, dm X0 s X RDIFERH Table 2 TRLTH
%, FFEIIZ T=2°25 ki B LY L OB ORHEE L I L TH 5,

Z=4~44m DRERTIL, dso=1.26~1.30mm TH~-T, ERWDD dso DY 2 FBLLTED, KE
SAEEA Db X5 d=1mm FIFEOBNKE LTS DEIARE L o T 5, dsg=1.26~1.30 mm
T T HREREEERE Ure 2EEARXNORDD & Ue=2.70~2.76 cm/sec & 711, Fig. 8 (¢) iR
U7z BIEEfC T=28°41 @ Ux=3.24 cm/sec i L-TMEW, L L, FECIT - OMERE CIIB o)
FXALREWOT, BEBKAIUTOREBCH 2 LEL DR, RITHEEKMEEONELHIAT LT
IER, FREC ST 2 REEL, BERRREOFEYRATALENDS S5, —F, £1=64~132m
TIL, dso=0.45~0.62 mm, $=2.17~2.82 TH >T, T=2°25 =i BIHH L8 L OERMOMEL =
DA - T b, ¥z, FA—EEOBETHE L BRI BRI A SR, Exp. Il 0%
Brp TRk LTI ki) BRI O REMEL ERO,» D BEL T eI 5 THh B, ek,
Exp. I—1 CIIBEDSH T > TR WO THECV Y, —BIER T L EHT &2 h sk & ik
DREENRD b, EBREHCHIE U CHESHOEEYBF L T LERDS ),

DE, THROMELD, LRMBEL RO IFEREY R TL Table 3 DX 5T/ %, FMET Qb 13#
SR ORI TR, g8 13 Qp X KRR AICK T 5 THEBOEEKE M TE - BT MR ETH 5,
¥7o, FHEMELE LTk Shields s X OERHAD & ROIAENLE L TH D, FHRAE & HEME & 2REHE
LT3, FHMCANEZ 5 LI RAD S 2MHICK L CLREROMMERNERTE 2L 5Th 5
2, AHRESSHICHEOWWES TOWKN, BEEEE, HERE HRoREKEORDHLEME

Table 2 Properties of sampling sands after Exp. II.

x (m) 4 24 44 64 ‘ 84 ' 114 ‘ 132* ‘ Used sand
dyo () 1.26 | 1.28 | 1.30 | 0.56 1 0.45 | 0.54 | 0.6200.54) | 0.6l
dm (mm) 100 | 1.06 | 1.03 | 0.75 | 0.59 | 0.70 | 0.74(0.70) 0.87
s=vijd. | 333 | 316 | 3.46 | 2.65 | 2.8 | 2.61 | 2.17(2.63) 2.62
dum/ds, 0.79 | 0.83 | 0.79 | 1.34 I 133 | 130 | 119130) | 144

* Deposit sand in down stream end pool
C ) at T=2°30
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Table 3 Comparison of observed values of sediment transport
rate with calculated ones.

. T o ° o o 10°39'~ 19°34/~
Sediment 0~2°25" |2°25/~6°52’ [6°52'~10°3Y o o
transport rate 19°34/ 28°41

Observed @5 (cm?¥/sec) 19.7 30.0 35.1 34.9 36.0

values gs (cm?/sec) 0.160 0.213 0.225 0.162 0.101
Calculated Shields Eq. 0.225 0.238 0.172 0.118 0.094
values of ¢p Sato etc Eq. 0.168 0.112 0.199 0.244 0.042

KEIR T3,

3-3 AEEREAREEORS

ZTTREE LTHERRO BLE Thic KR By Fuz$ REW Ay — A0 WKYE
WP—HH LTEN3%,

(1) EHERAR & KRR DZE(L

Fig. 10 (a), (b) X =R Fh Exp. I—2 & Exp. 1l ofilEfko BREIHE L, Fig. 11 (a), (b)
(b)Y WHRKMEOEILER LD TH B, Exp.I-1, -2, II ki) 5 MERED RENELEBE
BIVCEHEREDORERICH ESWTRRB EDEDL 5> TH B,

Exp. I—1 i, BAKOEICE Tk BE#IT 50m f55E 100m X 0 FIRCEHETH - T, 2085
720k 50m B TFRICH HBEHEOMBEEEEL, KETOUSREI ¥, 7T0~1008H Tk, Fig.
11 (a) (Exp.I—2, T=0) Tihbhd L5 pio—frkmbicEHibhs, Hiul x=60~90m D
B CIE— o KEMTETL, x=9m X b TR TRERATHFMREC 528, BOoBEs IO
BROFEELBD TEL 25,

Exp.I—2 Ci%, Bk 1T T=0 OEFEIIZELL, 1~2m OEWEROWEHE £=40~130
m RECREL T, FORELBEIFL. Lirl, MEOUHREAL T=0 oEBRcEZERE IR T,
KEFR A LT HIe—E LB CHTT %, FU208RIGC B ORI Fig. 10 (a) OmEfEfo
FRERE T TRETS, FO%, DEHI FHERE( L BEEELETL T, Fig. 1 (a) o T
=30°19 Vi X 5 ATgRRIC 7n B, JAE bt b 20RERI LI FIiNGIER T, Rihs#AT 5,

Exp.II i, Wk# T=5~10 C x=6m X FHKHER 1~2m OMfpba kL Licii e
REETH, Lnl, BDEHEEOMELEECTH T, Kk LOKEADOESOWETEIBE LA TRy, T=
200~30 i B L, x=0~2m TRWOEXIEED, x=4~12m XEIWHEREE, x=20m »HTH
TKEOEM LR 2~3m TIETT500EIhD, ZORKTT TR Fig. 11 (b), (b)Y © T=
2°15 (R LU RB DRV E N SR E L T B b D EE L bh b, AR S X5, ThllE T=10°39 %
T, L TIRSOBEsL T=2°15 Li3i3A UM TRET %, U EOTKPREROXKERE L Fig. 10
(b) T T=0°31'"~10°39" %¥C, {MEOHHRERAIN—FEINER LG L T3,

T =16°58'~17°21" iwic % &, FEOHHRALN x=45~95m & x=110m 25 TFHOXHE T RETHC
YL, MEHimE oRBIRi B, FRICE o THED b ORIE L RFTRNCHIRT 5 DO EN
L, T=19°3¢ DRNTRT X 5 KPR EE LS5 VIER Y EoBied, T=
23°20/~28°41" Ti% x=95~110m K DfEfi $ E L, PEHOEH L b HIRELIMIC L »T4EL
TECDHEE DB D NEILIIMLL %,

—F, WBROEREEL T=23°20 FHE CEoesitLTwb, LaL, ThEUET x=60~80m
OWHEHEIETT S &, FOFENTHICED » TERBOIETT & Ll OkElh & ORICAHEENEL, E
BEH D FIHAD BB H 5\ L HBROSEEN Hibh b, Fig. 10(b) © T=23°20'~28°41" ¥ LU Fig. 11
(b)Y © T=2841" DEPETZ 5 LARESIETDORALAADRS, LivL, & DR R ETT5LIET
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Fig. 12 Changes of bed surface contours or plan forms of Sand
Bars with time in Exp. II.
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