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h=nh1 & ULis p=0.76~1.02 ZEHHIFE 0,26
— h=hz & ULk 4E& w=0.90~1.20 ZH#FE 0.12
h=hs & LKESL »=0.79~1.03 ZHH#M 0.24
h=nh2&BWE4E, du Buat @ u X0 $EHE
PAAS/ &  EAEMDINNDS, h=h1, h=hs &
[t R B AN AN
3% he BBMTRERRT SO T, d@iHEEE
FEHERLY hs 2551 T i ZELLRPNERS
AN
3) r—=3
(7 —2 1 OHFFREIREZSE L o)
Q=x(b—0.04nh1) hy/2g (EFh) -ooeeveeees (6)
ph=K & B TYRIT p OZEBEHZH 7,
DRI THDOEOITHA.
h=h1 & LkEs p=0.92~114 Z55)iEER 0.22
h=hz & LiciE4 p#=0.92~1.22 ZH)#ifH 0.30
h=nhs & UiciEs »=0.93~1.13 Z5 8y 0.20
=21 X0 SEHOFEMBKE 20, BEELK
[ NAN
4) r—=4
(r—2 2 OFEREhRZH E L0
Q=p(b—0.04nh1) hy 2g (p+ha) oo ()
ph=K EBOTRRNIC v OXBFER T/, <
ORI FROLITH 3.
h=h1 & LikEs w=0.78~1.04 ZHHIH0.26
h=hs & L4 p=0.92~1.04 Z5&hHHE 0,12
h=nhs & U4 r=0.84~1.04 Z i 0.20
EREhBAE Z 10— 2 2 L I1ZIZE UZ BRI &
Y, (b—0.04nh) DOHWEREERTEWE ST,
ZDr—2TH h=he & LIIBEDHIEEMEL K
A

At

5) #¥—=x5
KPS DR BNR T A NVF—EICE 5 EEZ A
Q= wbhy/2g (H1—Hs) )

P2 L m=m+a%§

.................. (8)
2
H3=hs+ agi;
ERichimsREE LK
Q=ph(b—0.04nhy)/2g (Hi—H;z) - (9)

& 5ic Froude ¥EE[EA o3 :
Q=p(F:)h(b—0,04nh1) /2g (F1—Hs)---(10)

2T, ph=K & B TRKXMIC p OZB)HEIFHZ
BT, —RRAMERBE R h T, TORICE
LT, 4%E oictasLic,

PIEERBBED S, WL 2hOREARIT DV TH
HUh, ARXDh=h2 & L7 d’Aubuisson B LT
BEOh=h2& L7k, H30E 7N XDh=h2&L
PRI EE o O EBEEL A du Buat XpThk
DHNEL, FEUEBEN Ebh k.

4. BIKIZE T BKPI—EREAM DK IESEER

g TR EIC 513 thigo EMEEKAE TP.+
0.40mT, KEBINEYHFIRE LBy —PEE
FTH — b RERRIRETHIE L, FEKAZRSED
ICHET 5. COX S TEREICE T 2 KFID TR R
BAERKIT DO TRY, FEICHNS da Buat A0
RERH p OBEEBETS.

BEINIBHORE, ¥ — b, SROEEFRE—
21K LcEBYTHS.

4. 1 RBRDHE

CDERIT, FTBY— MIAkMEEgETRL, EBY—
b _EEEASEL 1,38 cm, 11.4cm, 9.0cm 785 32D
N b EEICH LT, ENENABBOERTETHL
D5, EBREFOTMICH S /KMFAHE® 4 F7 —
FEBRELT, ENEN5BEOAKA (1écm, 15cm,
14cm, 13cm, 12cm) =527, KD LFEK 0.7 m,
T 1.4 m OWITEFEEKALZ f il ic —E DK% 60 7
—RPFE L. TORIEBHEIILHEEOURKERLRE L
Ths.

4. 2RBEREBIUEE

ERERE S &I, RETRMEAFIOFEICAN S
du Buat AROHEHRBCEZHELL, BET 5.
(1) du Buat ARDOEERK COHEE

£/ £ FITHT 5 du Buat ORREOLBYTH

D .
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cic, C :HmEBHHM b :AMHHE

Hi: =FTEX D DOAIKEL

He: & F+THX D DAIKAL

3 :hi—h: ha @ BEEE KR
ERXERNT, EpEEH»S CF HEHL £—7 10T

(2) WHREHK COMBET
#F—7 1CRT du Buat OEEFEHIC DT EET

3.
LBy — b TE7—*t 1) 7F— b LS55 TP, + 0.40m 0154
M—7 KFAE—#BIA L fih COERERIE £ £+ h D SBAeMFREC BX
s s N &
Q=528 bC (3+h) i)+ Cry T bHa(3+h) SELBWOBE (Hz<O0) : HERKIEMBICH L
TRIEZ—EMERY, RESETIKONTZOD
GremeeEs AT 5 BN DI,
Q =%V»2§bcf_ (34 ha) —ho) +Cy/ 28 bH, Q=200nf/s (Qu=2.888¢/5) D& ¥,
X (5+h )% H >0} o HEFH C=0.57~0.58
,~ 2 . X Q=300nf/s (Qu=4.242¢/s) D& %,
fiu Bua_t”@ % 770 & % ORIT BT 3 REMEOR WERRE  C—0.£2
BIRpEITHS. Q=500 /s (Qu=7.070¢/8) D& %,
Q= % 1/2g bC((H1+ ha)?—hf], Hy>0eeveenens 19 mERK C€=0.63

#F—7 BKITHB T B KF—EBA IR O FERME B L OREREK
1. 7=+ E#ES +0.40m (ha =13.8 cm)

No.| B B | Pkt | sbkir | iz | K, imemy  MEREOSR " ”
Q hi he ) b C du Buat | JKZEDEF
e /S cm, cm, cm cm‘ T 2

1] 1.414 | 16.045 | 16,036 | 0.009, 160 — | €/ +t% | Ho>5Hs

2| 1414|1528 | 5.000| 028 | 10| — | ®r/ Vs | H>FH || gm0

R 2 VIR E EDHEMBT D
5| 1414 1457 | 13.9%5 | 0552 160| — | ®r)ex | He<SHi|{ 2,z :pz0cnE
2 FRERE L L,
4 1414 | 14410 13,050 1.380 | 160  — | % 4 i | He<THs
5| 1414 14320 | 11997 | 2.3%| %0, — | F4 M| Ha<iHi |

6| 2.828| 16,102 | 16,085 | 0.069 | 10| 0.66| =) +% | Ho>2H,

7 | 2.828 | 15.161 | 14.970 | 0.191 160 0.70 | 7Y &+ H2>‘§‘H1

2 du Buat @ €4 &%
8 2,828 | 14.835 | 14.010 | 0.825 | 160 058 | €7 &+ H2<§H1 }@ﬁgﬂ0Cﬂ5ﬁf, Z&A
S A TRRICIE .
2 (M—8&mR)
9 2.828|14.828 | 13,005 | 1.823 160 0.57 | 58 & # § H2<§H1

10| 2.828 | 14.824 | 12,026 | 2.798 160 0.58 | 58 4 # ¥t H2<§'H1
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KREBR ¢ thig TR OREEIERT — 59 —

No.| U B | puktt | stk | ki | Kyt hrmma]  BIREOSN - -
Q hi he 5 | b c du Buat | KZEDBIGH
l/s cm cm cm|  cm| 2 o o
11| 4.242 | 16.171| 16,028 | 0.145 | 160 | 0.68| €7') &% | Ho>%Hs
121 4.242 115,365 | 14.985 | 0.380 | 160 | 0.7 | =) &+ H2>%H1
) dn Buat © 4" £+
B 4.242 [ 15113 | 13.990 | 1125 | 160 0.0 | £y k* | Ha<TH: || OREAICAZY, EEA
) E JL_%L(HL@LJFF(/‘
i e 2 ( - é\j}E)
14 4.242 | 15.085 | 13.018 | 2.07 | 160 | 0.62 | 5 4 #idk | Hy<<z Ha
15| 4.242 | 15.081 | 12.000 | 3.081| 160 | 0.62 |5 4 # % H2<%Hl
16| 7.070 | 16.379 | 16.014 | 0.365| 160| 0.7 | =/ )€+ Hz<~§—H1
17| 7.070 | 15.805 | 15.020 | 0.785 | 10| 0.64 | £y £+ Hfz:%‘H]
2 da Buat ® =) €+
18| 7.070 | 15.618 | 14.005 | 1.613| 160 0.61| €2 €% | Ha<TH; || OREICASM, ELEA
EREEMRITEN.
‘ (-8 £m)
19| 7.070 | 15.576 | 13.005 | 2.571| 160 | 0.63 |5 4 Mk | Ha<zHa
20| 7.070 | 15.574 | 12.015 | 3.559 | 160 | 0.63 | 52 4 # ¥ Hg<—§—ﬁ1
2. ¥~ LiEEES ~0.8m (ha=11.4cm)
- ) { . **
No. | W B | PUkiL | skt | ki | K P lpemepy  BEREOSR ”
Q hi | hs B b ¢ | du Buat ‘7](‘(3‘%0)[35{%
£/s cm! cm! cm cm| 7}
21| 4.242 | 14.988 | 16.016 —| 160 — — ‘ —
22| 4.242 | 14.212 | 14.978 — | 160 - - — AR RIS o T
| WISINEEDREMBTH
25| 4202|3488 | 14000 —| 0| — @ — — 3 LEZ BILEOTHE
| BEELL L,
24 | 4.242 | 12.528 | 13.006 — 1 160 — — —
25| 4.242 | 12.126 | 12.028 — 140 — — —
WADSERIR BB ITTE
26| 8.484 | 15.310 | 16.000 —| 160 — TV & & DREMBT
H5EEZLLNDEDTH
5 BERIAL LA,
27| 8.484|15.228 | 15.020 | 0.208| 10| 0.69 | £V e+ | Ho>FHy
28| 8.484 | 14.412 | 14.012| 0.400| 160 | 0.65| ®s) e | Hi>SH,
29| 8.484 | 13.788 | 13.015 | 0.773| 160| 0.64| =2y &+ Hz>%H1
du Buat ® €7 &+
DRIFICA 3 HR5E4H
30| 8.484 | 13.477 | 11.992 | 1.485| 160| 0.62 | ®7') 4% | Ha<<zHa ﬁ’n‘fﬁgzu(\ﬂo o)
\<_




— 60 — E‘Hifi’iﬂji’“ s W25 A B % (1963)
= Ao WA A
wo| 6 8 | Pkt | At |t | 7,19 b IREDS " x
Q h1 he [ 8 b C du Buat | /KZEOBEK
£/s m cm)| cm N = N
31 12,726 | 16.020 | 16. 00| 0.020| 160 — | zryes | B>t @"g@@‘“ﬁ’gﬂm‘@
j FHCOWMD LAST
32| 12,726 | 15.305 | 14.992 | 0.313| 60| 0.83| T/ Y4 | Ho>THy |y & 505, MELOREE
E%bﬂé
35 12,726 | 14.734 | w000 | 0734 | 10| 0.7 | =0 e H2>%H1
i _
34| 12,726 | 14.302 | 13,000 | 1.302 | 160 | 0.63 | =) €% H2>%H1
! du Buat @ £ £+
35 12.726 .83 11995 1.8 | 10| 074 | £s Y ek H»<§H1 }@ﬁ“}é%‘gﬁf{g s
(9 £R)
36 | 16.968 | 16.450 | 15.994 | 0.45 | 160| 0.71| s )% Hz>%'H1
37 (16.968 | 15.728 | 15.020 | 0.708| 10| 0.69| /) v »>§H:
38| 16.968 | 15.168 | 14.010 | 1.158| 160 | 0.65| €'Y % H2>%H1
5916968 | 14.785 | 15.000 | 1.783 | 10| 0.64| /)&% | Ho>5Hy || du Buat 0 270 £
DEFICA 575, KEd
. 2 FRAABICA S .
40| 16.968 | 14.455 | 11.9%0 | 2.465| 160| 0.63| €/ Y e+ | Ho>SHy |). (H— 9 £1)
B i
5. y— FJ:JIrET”,—j ~2.00m (ha=9.00m)
No.| W B | UKL | sl | A | 2, H brmemy R EoHH J " =
Q hi1 ha ) b | C dua Buat | J\”\@Baf;ﬁ‘
O)s cm cm cm cm ‘ ‘ '
41| 8.484116.040| 16,985 | 0.05 | 160 070 | 7Y+ | Hs>ZHi |) 510 sirmcilco
~ > (B (S
42| 8.484 | 15.058 ' 14.992 | 0.066 | 60| 0.74| £/ €+ | Ho>SH,
43| 8.484|14.108 | 14.000 | 0.108 | 160 0.70| £/ e+ | Ho>SH,
44 | 8.484 | 13.158 | 13.005 | 0.153 | 160| 0.73 | =)+ H2>%I-u
45| Bt 12272 N9 077 | 0| 071| =Y e »>%H1
|
s | 12728 | 1117 | 6010 0w | e 074 | =) &+ Hz>%H1
47 112,726 | 15.168 | 15.050 | 0.138| 160| 0.76| =) % H2>~§—H1
48| 12,726 | 14192 | 13.985 | 0.207 | 60| 0.75| =) H2>%H1
49 [ 12,726 | 13.338 | 13.016 | 0.322| 160| 073 | =y % Hg>%H1
50| 12,726 { 12.560 | 11.990 | 0.570 | 60| 0.69 | =) €+ H2>%H]
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wo.| T & | Pkt | At | Ach Ko ey BRABOAE =

Q ha | hs | 0 b | C | duBuat |KEOBR

e/s cm cm! cm cm| 2
51 (1698 | 16175 | 16.00 | 0.772| 160| 0.7 | €70 % | He>5H,
52 16.968 | 15.226 | 15.000 | 0.226| 160| 079 =) e¥  Ho>SH,
53| 16.968 | 14.340 | 14.002 | 0338 | 160 076| /) k% | Hi>5H,
54| 16.963 | 13,550 | 12.990 | 0.540| 160| 0.73| €70+ | Ho>5H,
85 | 16.968 | 12.890 11.9% | 0.8%3| 160 0.69| =Sk HQ%H;
56| 21210 | 16288 | 16,002 | 0.206| 160 o080 | wryes HQ%H:
57| 21.210 | 1553 | 14.98 | 0.357 | 10| 079 | =) «% | Ha>2H,
58 | 21.210 | 14,523 | 14.000 | 0.523 | 160 | 0.75| =7y &+ 112:>é§11]
59 | 21.210 | 13,812 13.010 | 0.802| 160 0.72| =)+ H@%H:
60| 21,210 | 13.249 | 11.996 | 1.253 | 160! 0.8 | =y €% HQ%Hj
=7 e+ 0EE (H>0)  mERNR SHEL b VeFTH3.

IKBIZE DS IC DT & DIEDEAL T 5 HADS
B oM, WEHSHETICONTEKCOZEH I/
M3, ChiIELBRIGI S It LEL
Lns.
Q=200 /s (Qm=2.828¢/s) D& %,
. RBEE C©=0.70~0.58
Q=300nf/s (Qu=4,242¢/s) D& %,
WREFRK C€=0.68~0.40
Q=500n'/s (Qu=7.070¢/s) D& i,
WERK C=0.67~0.61
7543, du Buat O E /'Y & FEHRICIIZAHEE, K
SemENETh TS, (F—38)
ch%#EE+T5E, No.g~No.10, No. 13~No. 15,
No. 18 ~ No. 20 354N T, SREBICHT 2HRER
MIZIZE—EEEE 5T B., DFicNo. 7, No.12,
No. 17 B AREABET, & ICNo.7 DX S ICREER
EATTVED, KEES Y £+ LELHEROMOMEE
5T A,
%7/ No. 4, No.11, No. 163 /') £+ & #Z 5
N, C=0.66~0.68 DHPHICH 3.
2) #— b bBiiEE TP. — 0.80 m DIF4
Z OEEREFIZ, T H:>0 T du Buat 9/

/) X084 H>0) @ HERHRERKES D
IROLEH T ICON, BEERFEDT 2 ERds
H oD, HKMEHD —0.50m (he=12
cm) DLETADRHEDBEHL, REETHS.
FlE—IKMBICH LT, FELSKEWIEZEE
HBAEBEERMNH 5.
Q=600 /s (Qm=8,484¢/s) D& %,
WmERYK C=0.69~0.62
Q=900 /s (Qu=12.726¢/s) D& %=,
WEHE C=0.83~0.63
Q=1,200n?/s) Qm=16.968¢/s) D& %,
WmE&H C=0,71~0.63
C OEROFRIE, du Buat DE/) & FEHTI
b5, TEBRD OATLEBEREEIN TS, (|
HIkprEEhs TP, — 0.50m o & 2 A (No. 30, No.
35, No.40) (35E4A#TE & RO B HE TKAL
MREEEEBIHDEHE CHEHT I DE X2 o

4
]

3) #— b b#Es TP, — 2,00 m D54
C DEERFFIZ, 3T H:>0 T du Buat 7Y
FTHDERBIC, KEFENTHES) £FORET



2 (1963)

RERRASTERE H125 A B B

NO.1

NO.§ NO.16
16.0 SL—p
15.0 NO0.7 / NO.12 A.u
140 NO.8 NO. 13 NO.18
h2 [
(cm)
13.0 NO.9 NO.14  [NO.19
ol Rk
o < <4
12.0 NO.10 NO.15 NO.20
13.0 14.0 15.0 16.0
hi (cm)
X—8 hy & he EDBfR (— b Lk TP. + 0,40 m)
16.0 NO.31 NO.3¢
NO.27 NO.32 NO.37
15.0 ey A
h2
(em)
14.0 NO.28 NO.33|  NO.38
13.0 N0.29/ N9.54 NO.39
12.0]__No.3o/ NO.35 | No.4g
13 .0 14 .0 ) 15 .0 16 .0
hi (em)

E—9

hy & hy COBEE (5F— 1+ k35 TP. — 0.80 m)
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NO.44
NO.41_ NO.51
16.0 /NO.S&.
NO. 4
NO.42 2/ No.57
15.0 /m&n
h:
(cm)
NO.43° / NO.53
14.0 /N0 .18 / NO.58
NO. 44 No.54/
13.0 NO. %7 NO.59
12.0] NO.45 " No.50 NO.55 /No.0
12.0 13.0 14.0 15.0 16.0 17.0
ht (em)
M—10 by & he ZOBF (F'— b ke TP. — 2.00m)

H3%. (K—10)
WEABEERE L bARMESETICON, FREED
Wod 2ENDA NG, FlRA—KEEICH LTHE
DBRENZEFBBREL L ZEAH S 3.
Q=600 n*/s (Qm=8.484¢/s) D& %,
HERY C=0.74~0.70
Q=900 /s (Qu=12.7262/s) D& %, .
HRERE C=0.76~0.69
Q=1,200f/s (Qm=16.968¢/s) D& =,
WRERAE C=0.79~0.69
Q=1,500 n¥/s (QAm=21.210¢/s) D& x,
HEERY C=0.80~0.48
LR EAEREHEICOVNTAHSE, du Buat AKD
HERBC (H>0 €2 %) B—ERETIRIEL,
HE, KMEICXVEFHT S5, T LTHEERAV ST
5 C=0.3L01F—BITKENEEED ZL&MITH S
3, du Buat @ E /Y & F 54k Ho>0 [2R52 405,
FELAEMEE AT OT, COERTIIELMTER DR
EICEL 12 2. TN ABLHEIRIFOREDH 0.63 LIT
B4 — b EiFiES TP.+0.40 m @ No.8, No.13,
No.18, #'— b LkiHf@E TP. — 0.80m @ No.30 <t

H;>O0 < du Buat ® 7'y £+ fHIR TH 345, HE
BA0.8 LD b /ML BoTND, Lich-T, €
7")424’—&HZ>HZ>%H1CD%BE’G¢1, du Buat X0
GBRH C1R0.BLETHIENZS.

du Buat ARICOWVTI, & O KFILBEDOIETSH
Shick e, RAKICHERS 2h 5, LA
KOFHUNDETENS.

5. ¥ U

WKICBY 2 RERICE T, DX¥OHREL.
(1) BKICBOTKIELEE LB 4, du Buat A
DOHREFRH v, TOEREMIC BT, 2=0.91~
1.09 DfE%E A T,

du Buat XD p 363 0.6~0.95 EbHDNTH S
, TOEBRDERMN LA TOLRNDENH Y, HHIC
K, havKEEOX S BABENHN S & &I, KA
EDEEFICHID piZ 1.0 HBOEEE >THE S
WCEZB.

(2) BKITBOTHKFI—EERK LS4, du Buat
AROFHRFEE CR—EDETIIEL, &, KUEIC
K OEBTLEEE L. RFETHEEICENTE, HE
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FHREE—BC B ohT3 C=0.3%fALT 2. KFIELED  kEEE, 1957, BE
WAM, EBROFERETIEI—BIC NI RINVEER 3. WBE—ED - FREX : KEEED B, 1961, BR
Y, Z&eMcH 2. Ll du Buat O 5 EF5&44 4. BELRES BELRNVIFT v, 1931,

He>0 FRELME, SaliZzs&toT CofEiT p. 990~992, 1957, B
355 IS B (KERICE Y 3 B/IME=0.57) 5. BHERMSE SR TR ERIER 2§
ITEL 185, —fICE /) £ X 0#EfIcB T du AR, 453 (1)~00, 1952
Buat st FEIEH C 12 0.63 LLEEEZ T Elo, 6. BEEE BELANE 24 (2, :11~15,
1956
6. 5l B X # 7. BHERIE - BHEKEERT | KELERE
1. TS TR YOk L 3 & (EEHTERL KFEET) 1954

i, 1940

Summary

In the Nakaumi Sea Reclamation Planning the discharge through tide-gates has been calcu-
lated by du Buat’s formula, buf it is a question whether the value of discharge coefficient
given in the formula is entirely applicable to this case. It was to clarify this question
positively that a number of hydraulic model experiments were carried out to investigate how
the discharge coefficient is influenced by the fresh and the fresh-salt water.

In the case of fresh water the expected results were obtained as follows:

1. The results obtained under the condition of entirely opened gates indicate that the
value of the discharge coefficient p of du Buat’s formula ranges from 0.91 to 1.09. The
value of p hitherto recognized generally changes from (0.4 to 0.95, but judging from these
results it seems too small. Especially in the case of larger discharge, it may be estimated
to be as large as about 1.0 extending over a wide difference of water level between inside
and outside.

2 . The value of the discharge coefficient C of du Buat’s formula is not constant in case
of partly opened gates in the fresh water, changing according to the amount of water disch”
arge or the difference of water level. Generally it is more than (.43 on the condition of a
submerged weir.

As for the projected hydraulic model study in the fresh-salt water, it is necessary to con-
tinue more minute experiments. That will be dealt with in the following report.



