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Discharge and Discharge Coefficients of JIS

type Rectangular Thin-plate Weirs

Yasuo TOMINAGA

As to the discharge coefficients for rectangular weirs with two side-contractions two
formulas are compared and discussed, one being that deduced by Oki(1929) and the other by

Itaya and Teshima (1949).

Mr. Toyeda introduces the “interference factor” whose value is determimed from an
extreme case in which the channel breadth and depth under weir crest are both infinite.

Mr. Hoshino published the generalized discharge formula for all kinds of rectangular
weirs (1962), while new formula of weir was proposed by Kindsvater and Carter in America

(1959).

The contents in this paper are as follows:

@® The writer made the precise table of discharge coefficient which was calculated at

the heads of two JIS-type weirs every one mm.

® Discharge coefficient K is divided into K; and K,, and K is Obtained easily by

graphical solution.

® Eight kinds of table were made to know various range of K.

® The others.
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(m)
COBEXOBEAHMBII TEDOELD &7 5.
B=05~6.3m 5=0.15~5m
D=015~35m ’1’3]32 =0.06 1
H=0.03~0.45/"0 (m)
JIS R TRRE - FEARBERAI L.
TEbb
Q:% Cv/2g bHLS(m. sec BALTL) +-veeveeeeee-(8)
_ 1 H (B—pH
C= (0605 +1g557-+ 0.082) “0'145‘/W
B
4 0,01151/;.. e (4)
Q:K’bH1'5 (m.secgﬁz) LT TP PP PERPRIIPIN (9]
. 0.00295 H (B—bH
K'=1785+—"7 —+0.236 0.4281/T
B
+0'0341/_5 N ()

K=60K'=177C, K=%«/2_g— C=2.95C

b bETNIE £=9.7903m s TH 3BT 0D

(S

77.16C, K'=2.952 Lz 2o B 2ET 3. KDk
DI C KDEIT UTAN K=177.03~177.08C
HHEPNIKH2 L5 ThH 5, CHIZBEMNZELITEE
OHFED LY, IFTicE 3 ThHY 70 B3
13#90.03% BECELDTH 5.

KiclAE FOKEHHO 1Fl 2RI LU TRTC LK
T35,

T2 % 7K B HH OFM &R
[]E BXb 7KEH(m) zj;’ts/mii'n? * ;%mi%; @
0.6 0.247270.03~0.220 | 0.13~2.7 0.16
00.9x0.36 | 0.03~0.270 | 0.21~55 0.20
01.2x0.48 | 0.03~0.312 | 0.28~9.0 0.25
1.5%x0.60 |0.03~0.349 | 0.35~13.3 0.30

3. mEBREOZEL

5 1R0@» 5®F Tie/ki H=0.03~0.35m, +*
%£EHS D=020~100m, 4IRIEL b/ B=30% - 40%
- 50%, 7KigiE B=09~15m OZ{ffEicydT s K
DEHGRINTVS. DA AN DT IE—FEliT
UTHIEDTA R EK Uz, T *HlRZhZFhoik

b 5. EHEfE g=9.80665ms?

PHEATHLIE K=1

KEEZRT.

E1x @ K (6| B=40%, B=0.9m) * FIRAKER
D(m)
\ 0.20 0.25 0.30 0.40 0.50 1.00
H(m)

0.03 111.75 111.68 111.66 111.67 111.71 111.91
0.05 108.56 108.45 108.41 108.44 108.48 108.83
0.10 106.22 105.83 105.64 105.53 105.54 105.93
0.15 106.02 105.25 104.84 104.47 104.37 104.64
0.20 106.61 105.41 104.73 104.07 103.81 103.86
0.25 107.63 105.97 105.00 104.01 103.57 103.34

*0,27 108.12 106.27 105.18 104.05 103.53 103.18
0.30 — — — — — —

#1%x ® K(b| B=40%, B=1.2m) * FIRAIKER
D (m)
\ 0.20 0.25 0.30 0.40 0.50 1.00
H(m)

0.03 112.42 112.28 112.20 112.15 112.14 112.21
0.05 109.23 109.05 108.96 108.91 108.91 109.13
0.10 106.89 106.43 106.19 106.00 105.97 106.23
0.15 106.69 105.85 105.38 104.95 104.80 104.93
0.20 107.27 106.01 105.28 104.54 104.24 104.16
0.25 108.30 106.57 105.55 104.48 103.99 103.64
0.30 109.61 107.39 106.06 104.63 103.95 103.28

*#0,312 109.95 107.62 106.21 104.70 103.96 103.20
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Elxkx © K(b/|B=40%, B=15m) * FIEAIKER
D(m)
m 0.20 0.25 0.30 0.40 0.50 1.00
0.03 — 112.81 112.69 112.56 112,51 112.48
0.05 — 109.57 109.44 109.33 109.30 109.40
0.10 — 106.96 106.67 106.42 106.34 106.49
0.15 — 106.38 105.87 105.36 105.17 105.20
0.20 — 106.54 105.76 104.96 104.61 104.42
0.25 — 107.10 106.03 104.90 104.36 103.90
0.30 — 107.92 106.54 105.05 104.32 103.54
*0.349 — 108.91 107.22 105.35 104.42 103.30
Elx @ K(b|B=50%, B=0.9m) * FIRAZKER
D(m)
ﬁ 0.20 0.25 0.30 0.40 0.50 1.00
0.03 112.42 112.28 112.21 112.15 112.14 112.22
0.05 109.43 109.22 109.12 109.05 109.05 109.22
0.10 107.45 107.14 106.64 106.39 106.32 106.48
0.15 107.52 106.59 106.06 105.54 105.32 105.31
0.20 108.34 106.96 106.15 105.30 104.91 104.63
0.25 109.57 107.71 106.59 105.38 104.79 104.21
0.30 111.06 108.69 107.25 105.66 104.87 103.93
*0.302 111.12 108.74 107.28 105.68 104.88 103.92
Elk © K (b|B=50%, B=12m) * FIERR/KER
w
0.20 0.25 0.30 0.40 0.50 1.00
H(m)
0.03 113.09 112.88 112.75 112.62 112.56 112,51
0.05 110.10 109.82 109.67 109.52 109.47 109.52
0.10 108.12 107.53 107.19 106.87 106.74 106.78
0.15 108.19 107.19 106.61 106.01 105.75 105.61
0.20 109.01 107.56 106.69 105.77 105.33 104.93
0.25 110.24 108.30 107.13 105.85 105.22 104.51
0.30 111.73 109.29 107.80 106.14 105.29 104.23
*0.349 113.38 110.43 108.61 106.51 105.48 104.06
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s1x ©® K(b| B=50%, B=15m) BA/KE 0.39m
D(m)
\ 0.20 0.25 0.30 0.40 050 1.00
H(m)
0.03 113.68 113.41 113.23 113.04 112.93 11278
0.05 110.69 110.35 110.15 109.94 109.85 109.79
0.10 108.71 108.05 107.67 107.28 107.12 107.04
0.15 108.78 107.72 107.09 106.43 106.12 105.87
0.20 109.60 108.09 107.18 106.19 105.71 105.20
0.25 110.83 108.83 107.61 106.27 105.59 104.77
0.30 112.32 109.82 108.28 106.55 105.67 104.49
0.35 114.00 110.98 109.11 106.98 105.87 104.32
Bl K(b/B=30%, B=09m) * FlE k7K EE
w
0.20 0.25 0.30 0.40 0.50 1.00
H(m) :
0.03 111.13 111.13 111.15 111.24 111.32 111.64
0.05 107.77 107.73 107.76 107.87 108.00 108.48
0.10 105.09 104.82 104.72 104.73 104.83 105.43
0.15 104.64 104.02 103.71 10350 103.50 104.02
0.20 105.01 103.98 103.43 102.94 102.80 103.14
*0,234 10554 104.22 103.48 102.78 102.53 102.71
0.25 — — — — — —
0.30 — — — — — —
21 @ K(b/B=30%, B=12m) * FIRAUKER
D (m)
% 0.20 0.25 0.30 0.40 0.50 1.00
0.03 — 111.72 111.70 111.71 111.75 111.94
0.05 — 108.33 108.31 108.35 108.42 108.78
0.10 — 105.42 105.27 105.20 105.25 105.73
0.15 — 104.61 104.26 103.97 103.92 104.32
0.20 — 104.58 103.98 103.41 103.23 103.44
0.25 — 104.98 104.09 103.22 102.86 102.84
*#0,27 — 105.22 105.22 103,21 10278 102.65
0.30 — — — — — —

D=0.25m) {TOWT/KEH% lmn EICFE LB L,
EEED, B2RCATZEIRCBRZOER.

4. HEFEFOK
JIS HiEDEEEL UTRIENIZ AR (B=09m,
5=0.36m, D=0.20m) & BEI(B=12m, b=0.48m,
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wmox K GhEESD AZ(B=09m, 5=036m, D=020m)
AH
\(m) 0.000 0.001 | 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009
H(m) —

0.03 111.75 | 111.50 | 111.27 | 111.05 | 110.84 | 110.64 | 110.45 | 110.28 | 110.11 | 109.94
0.04 109.79 | 109.64 | 109.50 | 109.37 | 109.24 | 109.11 | 108.99 | 108.88 | 108.77 | 108.67
0.05 108.56 | 108.47 | 108.37 | 108.28 | 108.20 | 108.11 | 108.03 | 107.95 | 107.88 | 107.80
0.06 107.73 | 107.67 | 107.60 | 107.54 | 107.48 | 107.42 | 107.36 | 107.30 | 107.25 | 107.20
0.07 107.15 | 107.10 | 107.05 | 107.01 | 106.96 | 106.92 | 106.88 | 106.84 | 106.80 | 106.77
0.08 106.73 | 106.70 | 106.66 | 106.63 | 106.60 | 106.57 | 106.564 | 106.51 | 106.48 | 106.46
0.09 106.43 | 106.41 | 106.38 | 106.36 | 106.34 | 106.32 | 106.30 | 106.28 | 106.26 | 106.24
0.10 106.22 | 106.20 | 106.19 | 106.17 | 106.16 | 106.14 | 106.13 | 106.12 | 106.11 | 106.09
0.11 106.08 | 106.07 | 106.06 | 106.05 | 106.04 | 106.04 | 106.03 | 106.02 | 106.01 | 106.01
0.12 106.00 | 106.00 | 105.99 | 105.99 | 105.98 | 105.98 | 105.98 | 105.97 | 105.97 | 105.97
0.13 105.97 | 105.97 | 105.97 | 105.97 | 105.97 | 105.97 | 105.97 | 105.97 | 105.97 | 105.97
0.14 105.98 | 105.98 | 105.98 | 105.99 | 105.99 | 105.99 | 106.00 | 106.00 | 106.01 | 106.01
0.15 106.02 | 106.02 | 106.03 | 106.04 | 106.04 | 106.05 | 106.06 | 106.06 | 106.07 | 106.08
0.16 106.09 | 106.10 | 106.11 | 106.11 | 106.12 | 106.13 | 106.14 | 106.15 | 106.16 | 106.17
0.17 106.19 | 106.20 | 106.21 | 106.22 | 106.23 | 106.24 | 106.25 | 106.27 | 106.28 | 106.29
0.18 106.31 | 106.32 | 106.33 | 106.35 | 106.36 | 106.37 | 106.39 | 106.40 | 106.42 | 106.43
0.19 106.45 | 106.46 | 106.48 | 106.49 | 106.561 | 106.62 | 106.54 | 106.56 | 106.57 | 106.59
0.20 106.61 | 106.62 | 106.64 | 106.66 | 106.67 | 106.69 | 106.71 | 106.73 | 106.75 | 106.76
0.21 106.78 | 106.80 | 106.82 | 106.84 | 106.86 | 106.88 | 106.89 | 106.91 | 106.93 | 106.95
0.22 106.97 | 106.99 | 107.01 | 107.03 | 107.05 | 107.07 | 107.10 | 107.12 | 107.14 | 107.16
0.23 107.18 | 107.20 | 107.22 | 107.24 | 107.27 | 107.29 | 107.31 | 107.33 | 107.35 | 107.38
0.24 107.40 | 107.42 | 107.44 | 107.47 | 107.49 | 107.51 | 107.563 | 107.56 | 107.58 | 107.61
0.25 107.63 | 107.65 | 107.68 | 107.70 | 107.72 | 107.75 | 107.77 | 107.80 | 107.82 | 107.85
0.26 107.87 | 107.90 | 107.92 | 107.95 | 107.97 | 108.00 | 108.02 | 108.05 | 108.07 | 108.10
0.27 108.12 — — — — — — — — —
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EIX K (REFRH BR(B=12m, b=048m, D=0.25m)
T AH (m)
T 0.000 | 0.001 | 0.002 | 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009
H(m) e

0.03 112.28 | 112.03 | 111.80 | 11157 | 111.37 | 111.17 | 110.98 | 110.80 | 110.62 | 110.46
0.04 110.30 | 110.15 | 110.01 | 109.87 | 109.74 | 109.61 | 109.49 | 109.37 | 109.26 | 109.15
0.05 109.05 | 108.95 | 108.85 | 108.75 | 108.66 | 108.57 | 108.49 | 108.41 | 108.33 | 108.25
0.06 108.18 | 108.10 | 108.03 | 107.96 | 107.90 | 107.83 | 107.77 | 107.71 | 107.65 | 107.60
0.07 107.54 | 107.49 | 107.43 | 107.38 | 107.33 | 107.29 | 107.24 | 107.19 | 107.15 | 107.11
0.08 107.06 | 107.02 | 106.98 | 106.95 | 106.91 | 106.87 | 106.84 | 106.80 | 106.77 | 106.74
0.09 106.70 | 106.67 | 106.64 | 106.61 | 106.58 | 106.56 | 106.53 | 106.50 | 106.48 | 106.45
0.10 106.43 | 106.41 | 106.38 | 106.36 | 106.34 | 106.32 | 106.30 | 106.28 | 106.26 | 106.24
0.11 106.22 | 106.20 | 106.19 | 106.17 | 106.15 | 106.14 | 106.12 | 106.11 | 106.10 | 106.08
0.12 106.07 | 106.06 | 106.04 | 106.03 | 106.02 | 106.01 | 106.00 | 105.99 | 105.98 | 105.97
0.13 105.96 | 105.95 | 105.94 | 105.93 | 105.93 | 105.92 | 105.91 | 105.91 | 105.90 | 105.89
0.14 105.89 | 105.88 | 105.88 | 105.87 | 105.87 | 105.87 | 105.86 | 105.86 | 105.86 | 105.85
0.15 105.85 | 105.85 | 105.85 | 105.84 | 105.84 | 105.84 | 105.84 | 105.84 | 105.84 | 105.84
0.16 105.84 | 105.84 | 105.84 | 105.84 | 105.84 | 105.84 | 105.84 | 105.84 | 105.85 | 105.85
0.17 105.85 | 105.85 | 105.86 | 105.86 | 105.86 | 105.87 | 105.87 | 105.87 | 105.88 | 105.88
0.18 105.89 | 105.89 | 105.89 | 105.90 | 105.90 | 105.91 | 105.92 | 105.92 | 105.92 | 105.93
0.19 105.94 | 105.94 | 105.95 | 105.96 | 105.96 | 105.97 | 105.98 | 105.99 | 105.99 | 106.00
0.20 106.01 | 106.02 | 106.03 | 106.03 | 106.04 | 106.05 | 106.06 | 106.07 | 106.08 | 106.09
0.21 106.10 | 106.10 | 106.11 | 106.12 | 106.13 | 106.14 | 106.15 | 106.16 | 106.17 | 106.18
0.22 106.20 | 106.21 | 106.22 | 106.23 | 106.24 | 106.25 | 106.26 | 106.27 | 106.29 | 106.30
0.23 106.31 | 106.32 | 106.33 | 106.35 | 106.36 | 106.37 | 106.38 | 106.40 | 106.41 | 106.42
0.24 106.43 | 106.45 | 106.46 | 106.47 | 106.49 | 106.50 | 106.61 | 106.53 | 106.54 | 106.56
0.25 106.57 | 106.58 | 106.60 | 106.61 | 106.63 | 106.64 | 106.66 | 106.67 | 106.69 | 106.70
0.26 106.72 | 106.73 | 106.75 | 106.76 | 106.78 | 106.79 | 106.81 | 106.83 | 106.84 | 106.86
0.27 106.87 | 106.89 | 106.91 | 106.92 | 106.94 | 106.95 | 106.97 | 106.99 | 107.00 | 107.02
0.28 107.04 | 107.06 | 107.07 | 107.09 | 107.11 | 107.12 | 107.14 | 107.16 | 107.18 | 107.19
0.29 107.21 | 107.23 | 107.25 | 107.26 | 107.28 | 107.30 | 107.32 | 107.34 | 107.36 | 107.37
0.30 107.39 | 107.41 | 107.43 | 107.45 | 107.47 | 107.49 | 107.50 | 107.52 | 107.54 | 107.56
0.31 107.58 | 107.60 | 107.72 — — — - — — —
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5. Ik~ T KDEERDB
JIS XOWMEZRYE K12 B, b, D ODEBdiz Z b
EKEHDO A DM E 255 K-H iz 1 A0 &
ULTEDbINAB. B,b D, HD 4 TP & 7
3EEF 1 OONFCCHBICKDERZRD S C &id—
BRiCEEDO L S5 THBH» 5, RORKET S & ERT
»HA.
K=f(B, b D, H) 87
K=f(b|B, H|D, B|D, 1]H)ceeeeeeeee(7)
Tk K=K,+K, ERLT
K.=f:(|B, HID), K,=1:( Z)omics
iJ 3.

=101+ 1425 5718 /B

7
01 ! — + 204[ cereenennn(9)

2RI /B 2/t x —&icLic (Kl—\/g) X

Thb, E£3XKE B/D 285 x—&itLiz (Kl—%)

MR TH 3. LBELRIREAREBRE 3DK,, K
K OBRZRUIC. B4RTRUIERZRRICUI S
DOPEANEESRTH 5.

6. AL DLLE
6.1 AN (m=H/b)

c=o. 623[1+w[1— Vl(’)” (1-105)]

bH \*

2 B+ W0
coulp JES ik s NIz A OFE 1 BOER %
06224 X b 0623 1CZEH Lz 6 DTH 5. Francis 4
Ko 333 13 g=32.1618f¢/sec® TH 3 b b IE LA
0.623 12 (EIE Lz b DT 0.6224 2 1301% D% H 5. m

OBAEE b B M1 Thok bOE mEL (TH

BRLTz.

D=0.30m, 5=0.15m, H=0.02m, B—b>3H
MATUEEE UTELNFEENS b/ B, H|D »B/hs i
ERHFUTELNIZKXTH 5. A - FBERIRE
£IHEEN S b]B ORxLEHAEEZNELEL, 2fEwFic

Eax (REFRF (K=K.+K,)

B=09m, 5=0.36m, D=020m ‘ B=12m, b=0.48m, D=0.25m

K K, K, H(m) K K, K,
111.75 101.52 10.23 0.03 112.28 101.91 10.37
109.79 101.04 8.75 0.04 110.30 101.41 8.89
108.56 100.70 7.87 0.05 109.05 101.04 8.01
107.73 100.46 7.28 0.06 108.18 100.76 7.42
107.15 100.29 6.86 0.07 107.54 100.54 7.00
106.73 100.19 6.54 0.08 107.06 100.38 6.68
106.43 100.14 6.29 0.09 106.70 100.27 6.44
106.22 100.12 6.10 0.10 106.43 100.19 6.24
106.08 100.15 5.94 0.11 106.22 100.14 6.08
106.00 1002:0 5.80 0.12 106.07 100.12 5.94
105.97 100.28 5.69 0.13 105.96 100.13 5.83
105.98 100.38 5.59 0.14 105.89 100.16 5.73
106.02 100.51 5.51 0.15 105.85 100.20 5.65
106.09 100.65 5.43 0.16 105.84 100.26 5.58
106.31 100.99 5.31 0.18 105.89 100.43 5.45
106.61 101.39 5.21 0.20 106.01 100.65 5.35
106.97 101.84 5.13 0.22 106.20 100.92 5.27
107.40 102.33 5.07 0.24 106.43 101.23 5.21
107.63 102.59 5.04 0.25 106.57 101.39 5.18
107.87 102.86 5.01 0.26 106.72 101.57 5.15
108.12 103.14 4.98 0.27 106.87 101.75 5.12

— — — 0.28 107.04 101.93 5.10

— _— — 0.30 107.39 102.33 5.06

— — — 0.312 107.62 102.58 5.04
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120 : 120
B 1
K. - N | /b / H
L 1=107-1+14-27y =257 . 1—BI D
B I [
% / / 0/ 0’ / 0/
i, 20% |40 % 50% 607 80% 100%
B 0.10 | 101.25]102.22 | 102.77 | 103.38 | 104.89 | 108.52
s 0.20 | 99.66| 101.04 | 101.81 | 102.67 | 104.80 | 109.% 15
0.30 | 98.77|100.46 | 101.41 | 102.46 | 105.06 | 111.36
0.40 | 98.24100.19 | 101.29 | 102.50 | 105.51 | 112.78
B 0.50 | 97.95|100.12 | 101.35 | 102.71 | 106.07 | 114.20
0.60 | 97.81|100.20 | 101.54 | 103.03 | 106.71 | 115.62
B 0.70 | 97.81|100.38 | 101.84 | 103.44 | 107.42 | 117.04
0.80 | 97.90 | 100.65 | 102.21 | 103.92 | 108.18 | 118.46
- 0.90 | 98.07|100.99 | 102.64 | 104.46 | 108.98 | 119.88
1.00 | 98.31|101.39 | 103.13 | 105.05 | 109.81 | 121.30
- 1.20 | 98.96| 102.33 | 104.23 | 106.33 | 111.55 | 124.14
K 1.40 | 99.78 | 103.43 | 105.48 | 107.75 | 113.38 | 126.98
110 ! 110
- ofo
//%Q
v,‘b
0/0
,@/
\\/\\
- R 0/0
7r\“
105 M 105
\ / }0
— ofo 100
‘OIQ-
L \—//O _
| - H
. D
95 | | | | | | | |
01 02 03 04 05 06 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
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X33 % Rehbock icijlliic X 2 NEE»EDTIE»
MU ZDBEE LI b O TR ®MRmAR L b [EL
NS s FTRELKENHESN 3.

WRIT & B 3RE e OFKFEKIZ —05% DL BIH
b, WA - FERXOZniE +03% DL BiciEs 3.
BB EBREERAENL D 3 &L, AT DELC i
72 % HME & DA 2T EZANBE N & ED &
B—EL TV,

6.2 &

2 v

HEAER=EEKIE 2 XTF Y 7 4 X845 Mises O
BERIFERED S IUEO TSR EEAS L EiITX D,
HBWBREED L F DI E RS SBT3 AL F O
IR O—M=N 2K, FWEOMUA £ 1o L Tizz
=

— m? b\2
c:0.611{1— 0.116«/m(1—7)}[1+0.219><{(§)
H \2 ;2R
L) o0 )
FO6XiZ B=12m D=040m b/B=40% O+ *

COWTEMN - JIS K - D EESREN TN 5.
6. 3 Kindsvater & Carter O

P v
ngcd\/zg (b—l—Ab)(h-I—Ah)l's (12)
b/B | ABCSD | ARCFD) Ca
0.20 | 0.008 | 0.003 0.598+0.0018%
040 | 0.009 | # 0.591 +0.0058%
060 | 0012 | # 0.593+0.018%’
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