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2.4 F,=25 45 jet oscillates

717 2-4 Oscillating Jump

2.5 F,=45 9.0 steady jump
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2.6 F1 9.0 strong jump
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25 (energy dissipator by hydraulic jump)

2-9

(energy equation)

AE Ex-E 2
y/\+T2rg y2+ " +AE
K wlyiy (7 2

2

(continuity equation)



13

AE (>"' + ’ (2-5)

(momentum equation)

~q(y,- V)
(I A A)
igl +J2) (2-6)
(2-6) (2-5)
AL (yt yi)+dy ta2 yfoi+yi)
AE y,Y'-yBﬂz-y\yzﬂ“Z A

4y,y2



AE

AE

AE

AE

AE
y\

AE

AE
y1

14

Y. +37212-37221. -y \
47,y

—

y2-37:7, +37212-y3
47,72

72 3 +3), W\
ayt 4 4 4j?2

y0 yl

72 37 13yl jy2
472 by, 4yl 42,

ylo3n0+3 1
b 444y

Th 23T 0+37-1)
470



-03 2.8
y +7-1) (2-2)
Fl "
(~(Ji+8/<2-1))3
4 (i-(V I+ 8F,2-1))
M +8F2-2
2(M +8F2-1)
L(yi+8F2- - 1)3
(2-9)

16 ( +8F2- 1)

15



2-8

AE

(2-10)

relative loss

relative loss

YL .
2 +yt 2 B
K

+y>
Zgy

(y0- \Y
450

y0

y1(y0-
4y0(~- +y,)

~(y2+yi)y

16

(2-8)

2-10y

2-11



AE

=&

=&

V(W -1)3
4JoNy-(j2+Ji)+Ji

(Jo-1)3
A T U +X

(Jo-1)3
4Jo("Jo +MJo +))

(JO-|)3 2-12)
Jo(jo +Jo +4)

(£,-£2)

1-A .

F1

(2-12)

(Jo-1)3 (2-12)
Jo(Jo2+ Jo +4)

17



E2
El

El

E2
El

E?2
El

E?2
El

El

E?2
El

"0

1 (% - 03
yO(y@+ .vo+4)

yl+ye+4y0-yl +380 370 +.
yO(ye +~0+4)

4jo + Y0+ 1

yO(ya cng +4) 1)

CVo+ 0(470 + Y0+ 1)
300 0+IXjtf + IVo+d)

4n0 + 5yl + 270 + 1 2
J'00'0+~0'0 +>0+4)2

(Syl+\2y@+6y0+1)-2yi-2y0
Zj'o0' + 1)0'0 +y0+4)

(270 + 1)3_2>'0(y0+1) +1
2>'0(>0t )00t 1)+ 4

(2-15)

(J\ + SF2-\) (2-2)

18



19

(2-2) (2-15)

E2 (V1+ gr2-1t13-  1ter2- )M 1tsre- tik1

£ (V14802 )(— (di+872-1) + ) (VI+ 872- 1)) (( [1+872-1) +1) +4

E2 (L+8F.2)2- (VI+8F.2- 1)(i (VI+8F2+7) +1
£C (VI4BF2- 1)(i- VI+8F24 1) (i- Y148F.2- i) (~ VI+8F2-1 +1)+4

£ (L+8F2)2-i(1 +8F2-1) +1
e TU+8F2- 1)(i-VI+8F2- 1)(M 512 8F24i 4 ) +4

£l (L+8FQN-4F 241
£ % AR QML+ 8F2)- A+ )

£1 = (L+8F)N-4F 241
£ = F2L+8F2-1 +16)

(L+8F2 -4F 241

F2(L+8F,2-1 +16) (2-18)

£1
il

(2-13)



(2-16)
(2-13)

L
1
+BF2N-4F
P+l

FA

1+8F2-1 +

16)

(2-17)

y?2
yc

y0



)

2
2.6
e e e N
| - L — )
2-10
2
(energy equation)
£1 E2+ AE
VZ
R d+y2m- —AE
2g 20
AE ov-y2-d)+( N (2 -1 8 )
Y,
1



v2

AE

Lx

22



2.1

I

(Drag coefficient)
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2.8 (Dimensional Analysis)
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(basic dimension)

Buckingham’s 71 Theorem
Buckingham (1914)
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2.9

Bidone (1818)
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USBR  (1958) (stilling ~ basin)
(hydraulic model)

(Froude Number)

1. USBR basin |
2. USBR basin |l chute blocks
dentated sills F. > 4.5 (Incoming Froude Number) Tail water depth
(y2d 5%
3. USBR basin i

chute blocks, floor blocks (baffle piers)
end sills F1>4.5 ;V1<50 /

4. USBR basin IV 25 45

wave

suppressors
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Silvester (1964)

125%

Wacharamanee (1967) ( circular hydraulic jump )

(weir)

Hurtung Csallner (1967)
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Admad (1967) Wacharamanee(1967)

linear

Rajaratnam Subramanya (1967)

R-jumpLL  s-jump R-jump

S-jump
Arbhabhirama Abella (1971)
radial
5° 13° Abdul(1973)
13°.30 21°
(1978) Chute block
3 USBR.(1958) 2

chute block :
USBR.(1958) 8-15 %
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(1979)

(1984)
(PVC.) floor block
' 3 USBR.(1958)

Hager Bretz (1986)
(step) 4 A-jump
B-jump
(tail water depth)
A-jump Aerated Non-Aerated
(step height)
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2-18 a) A-jump, ) B-jump, ¢) Aerated
d) Non-Aerated



Yang (1994)
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slotted - bucket ski - jump
(total head) 50-80
5.2-7.2
Ohtsu.Yasuda Hashiba (1996)
(sill)
2
Armeniojosacno Fiorotto (2000)
B-jump wave
jump 6.0-9.5
Ferreri Nasello (2002)
3
(supercritical)
B-min  jump,  B-jump,undulated

jump,wave jump, A-jump
/
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