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% F 8T UK EEEHE 0.015 2.2
W5 LS R EE AR B O AR e 0.016 32
I HRECIEETNAETHY 0.017 4.6
R\, 0.018 6.5

RV -ANY YT —

DA TV M ERE R S AKERAE A,

KK #5132kl 20.3~6mm & BAE D 1), HIEERENn
=0.011~0.018%2,

SHARK EF (S53) 13k #0.2~3mm & A D
D, HEEREIEN2=0.010~0.016F2

SHKEE T CGREUE) 13kl %#1.4~5 mm& A D
D, HEERE1IN3=0.014~0.017F2FE 0> & PH

LHEE SN A, SHAKES iiIdRa, RyE 2T &L D
INEWOT, MERBUTITRE D /ASn2<n3s %2 L
THENS,

FEEKBEOBEM O MY & MR S UL EE
ML DIKEER, R EKDBIRDHEETE 50 ZOMMRE
B S AU, BEEIREEA S MR A HEES A 2 &
WUREE 72 Do

vV REEE

1 RESR OB

FEBIE > Y D ADCEIO8HIZIT - 720 KERHT
WM E L, AR W T 2 345350 L 7= SR C i il 22 %
1T-7: (Fig.8). WmEIER IO LG, &5 WL Tl
DK EEBEE R s &l L, KA S K £ ok
ZHIE L 72o KRALDOBIEIZ DWW TR O ZEE) A Hem
EHDHLDT, |RKIDF =5 —DEEN A 1550 fE
25 %o

B
B/3 B/3 B/3
——Ah— ——Ah—
'y |'¢ 1 % 1
e | ® i ®
1 1
0.8H E E H
' |
X | @ I © | ©
1 1
© FEDBIE S

Fig.8  ZKIRINTIH 0> 43381 & G o ] 5E fr
observation position of velocity



188 BN TR 452075 (2008)

2 AEETE
EEHE, TH2AEEREEE ( BES ) 2Hw

720 WHIIX, Y, 2HMOERHLDT {Jx2 +72

B O RE E Lz a1 ss D X107 O FF
WAE2EAT, FH L7z BB, IBEBICFRRENLEE

MERL T Tl Io R & 2 ESBIN 76132 Ol %
WHE L7z 20 &) IREEI, 1B oM Ed (G
HA18ENE) TEUAIFEA L7z,

PR O F 28 ORE D HoKE D25, 8dlo
W) 2HWLL0L L7z, fids L-CKE D S6%5H
FOGE S ME L7z M52 L 723 O 5345 % Fig 9l /R 3o

——EFENB0.41m
- | —A— EREHAD2.05m
—=— EEND1.24m

4
o

o
>3

EMNSOERH XH m
o
IS

o
)

0.0 0.2 0.4 0.6 0.8 1.0

1 0
SAKEE
0.1
—— EFEH50.33m
08 [~ | —— EEND167m 02
€ —s— EENSIm O.SJE:
T
FE T s & [ SRR 04
i
E 1 0.5g
S g b
3 04 06 g
B 1071
*
02 [fommmmmmmmemmmm e et e 08
09
0 1
00 02 04 06 08 10
TR m/s

(a) KHIZKEK 53 A

(b) SHIZK L5

Fig.9 /K&K FEH A
distribution of velocity

3 MEBBOBER

PR OB E 25T OKH2 HKED2%E], 85D
) &L, (1) REHWo, HEIEAKEEIL 23455
L 72 K TR L2 S & BT ToRd 72,

1

Viom = 2_(Vo.2+"0.8) @)

Q:ZVJ"AJ' (5)
ST, v, TR, vy, Vo ¢ KT L D AKIED20%,

Table 2 KHIZK Il EAE 5

A result of measurement of the water level in K channel

K U80% T DULIE, Vi, A IFIEIDPIFHiE, KT
%ﬂ«ﬂﬂ@ﬁ%% I, KIAKIE D& 131.562m3/s, SIHK I
TE1£1.022m3/s & 7 o 72 i LEFE E T
MEIIRT L b,

4 KEWMOAEER

JK A O & 7% 4 % Table 2~Table 412783 & I1X [
&b, EENINSVATKIBIZZEL L TV % O TEIREE
TV 2 v,

Table3 S/ (EitIX ) MR H
A result of measurement of the water level in S channel

e e R R A o WK ks
iﬂzi ikt X HETO | " KL | K ﬂﬂ: R = % HETO| KL |2108me| Tk
F m m iR Lrrxl M m F5 m " FRAE m o |LzEE m

m o m DEE S
No4 86.3| —1.569| 0.610| —3.119| —2.179| 0.940 Nol22 |  71.9| -1.395| 0330| —1.725| —2475| 0.750
No5 762| —1.589| 0.610| —3.139| —2.199| 0.940 Nol123 | 629| —1.373| 0330| —1.703| —2453| 0.750
No6 66.2| —1.576| 0.610| —3.126| —2.186| 0.940 Nol24 | 539| —1.386| 0336| —1.722| —2466| 0.744
No7 56.1| —1.627| 0565 —3.177| —2.192| 0.985 Nol25 | 449| —1392| 0348| —1.740| —2472| 0732
No8 462| —159| 0.610| —3.146| —2.206| 0.940 Nol126 | 359| —1.393| 0.340| —1.733| —2473| 0.740
No9 36.1| —1.643| 0555 —3.193| —2.198| 0.995 Nol27 | 26.9| —1.388| 0.340| —1.728| —2.468| 0.740
No10 262| -1627| 0572| -3.177| —2199| 0.978 Nol28 | 17.9| —1.384| 0348| —1.732| —2.464| 0732
Noll 16.2| —1.618| 0585| —3.168| —2.203| 0.965 No129 9.0| —1.395| 0.352| —1.747| —2475| 0.728
No12 62| —1614| 0592| —3.164| —2206| 0.958 No130 35| —1400| 0352| —1.752| —2480| 0.728
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Table4 SHIZKIEE (RiRXRE) =R
A result of measurement of the water level in S channel (down stream)

iﬂéf PRAE X [ITlES E@ IRAL Yk PISES
e m m iR xokE| M

m &
N0162 148| —0872| 0238| —1.110| —-1.952| 0.842
No163 247| —0.878| 0220 —1.098| —1.958| 0.860
No164 348| —0.861| 0243 —1.104| —1.941| 0.837
N0165 448| -0854| 0253| —1.107| —1.934| 0.827
N0166 50.3| —0.843| 0270 —1.113| —1.923| 0.810
No167 51.3| —0.850| 0.248| —1.098| —1.930| 0.832
No168 61.3| —0.886| 0.222| —1.108| —1.966| 0.858
N0169 713| —0.904| 0.223| —1.127| —1.984| 0.857
No170 81.3| —0.890| 0.225| —1.115| —1.970| 0.855
Nol72 | 101.3| —0.903| 0.205| —1.108| —1.983| 0.875
Nol73 | 1084 | —0927| 0.210| —1.137| —2.007| 0.870
Nol74 | 111.6| —00902| 0213| —1.115| —1.982| 0.867
Nol75 | 121.6| —0.924| 0.215| —1.139| —2.004| 0.865
Nol76 | 131.6| —0.921| 0.213| —1.134| —2.001| 0.867
Nol77 | 1416| —00903| 0.225| —1.128| —1.983| 0.855
Nol78 | 151.6| —0.932 -2.012
Nol79 | 1616| —0.922| 0210| —1.132| —2.002| 0.870
No180 | 164.1| —0.942

B & 4T o 7216 1ZN0180D Tt I BT 5,
RER S S 2l L 72360 g, S IXMZE e nillEikes %

BELIESEBoTRD,

VI YV OHERREEAMOICHATIER
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<=2 7 OMEREIL, TEE BARAR, KR
R, FHHRELARIZYTEIORDENL, LAL,
HLEREZ KD B2V THHR 5 132 DJlE DL &
& MEEOMBESEEEL T0h, FRIOKEEZIZ
LIELIHLENHLIERIEWL TS, 22 TidD
L 2 T CHEEXR T 120

B RS~ = v TOMBEREOMEEIZH 72> Tt
DEDIDOEEFFNIL o726

O S & ARE L COKIEARES, i, KR (i),
KEEWED S~ = 2 7 OFEAR D S KD B,
KRB L, BT — & OFEEx & KAy BAR D
S1kA DRy =a - x+bZE Ko, FIgKiHEL
Btl=l/at 9 5,
AREEG L L TR O L5 T itim OKREDE NI &
BEEKEE EE L, KA XBEEICED
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REEFEO KT 515 L CRUDKIEE & iy
5o @QTIBEBFOKEIEZZEL ZVOT, &
DK % EEIRINZ 72 2 D WA R & 35

SHIZKEE Lot X, B4R TS X KR T &
TR TFHEAD DB EE 2 5N 5.

FIX BN B B HMEEAREL O HE A% F % Table 512773
F 72, Fig. 10l NS AT & BRIHIKAL O ek 2 7R 5,
KRAKBEIZOWTIIHE LI L D IZS &R E 6N
%o HEOTIXRBUMLEOKEE VTS 2S, Lt
B D KE % 2 SRR HIZ0.0161)E T TE DLV B L,
HEQTRBIAMED/NT Y X055 575, BHKAOFE
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LW Z Do FE@TIIFIHEAREIE & BLHAZKIHTE O LT
VLR AR 2501 0.01 742 FE D BE 8 — B0 A8 & v REEFTIRGE
THoHDOT, OO ZOXBOMERKE T 2,
SHIZKEE O it X BT BEE o M & F W3 u, T
WX E DS s LHEESIND DS, BEMSRITED
FEAELRL, THRMOEN N SANS L oz,
FHRX IR EETETOEIVNE <, HERE130.016
~0017REE L o T b, TiXKMIIFEED, @07
AUNE VB, IKTETE AR R 20 72 72 O ANEE i O K T b
B, HEDHE L o U IX LKL AR 40,0164~
0.0165- % 2 %,
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Table 5 HE7E /70 & 2 HIEEAREL O

The figures of the roughness coefficient by the way of estimating it

KIS HE T HLEEAREL T £
KH K% ® 0.0147 h=0.90m (itfiHiei), 1=1/3952
@ 0.0185 BHRMOT A o 72 BHAKRALIT R S b
® 0.017F2/
SHIZK I b3 X ® 0.0169 h=0.71m Giifii#ies), 1=1/2137
(PBFHIX ) ©) 0.0160
® 0.017F2)%
SHIZKIES T X 11 @ 0.0165 h=0.88m (TFiiOMEHL), 1=1/4132
(FfEX ) ©) 0.0164
® 0.014~0.017 | n 2 X W EHEDOKMAET$ 555, HEDEH LV,
-1.180 -1.180
KAK% * KR *
=y -1.185
1188 y =0.000253 x - 1.211150 y =0.000253 x - 1.211150 "
~1.190 J -1.190 *
£ -1.195 . E -1.195 t 2
¥ -1.200 R rS 1] R % -1.200 N 3 n
-1.205 . o BBk -1.205 3 o BRIKEL
1210 / - fools -1.210 ‘/ - oo .
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The comparison of the observation water level and the calculation water level
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Relationship between R, , R, and roughness coefficient n
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Deterioration of Irrigation Canals and Change in Roughness
Coefficient

KATO Takashi, HONMA Shinya, KITAMURA Kaoji and IMAIZUMI Masayuki

Summary

The unevenness of the canal wall was measured, and the figures of Ra and Ry were calculated. The figures of
k were estimated based on Ry and Ra. The Manning's roughness coefficients were calculated by using Manning-
Strickler's formula and the figures of k. The discharge and the water surface form were observed in canals, and
Manning's roughness coefficients were calculated. The figures of k were estimated based on the observed Manning's
roughness coefficients. The range of k based on the observation was close to the range of Ry. Therefore, Manning's
roughness coefficient can be estimated based on the unevenness of the canal wall.

Keyword : open channnel, Manning's formular, arithmetical mean roughness, deterioration,
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