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Bottom-racks
(Hydraulic structure)

Bottom-intakes

(divert) ,
Bottom-racks Bottom-intakes ?
1) Bottom-racks

2)

bottom-racks
3) bottom-racks
"Kurb-outlets”

bottom-racks

4) bottom-racks “Skimmers”

2 )

(transport fish)

(



5) bottom-racks (sedimentation tanks)

\Y

6)

1) ) Longitudinalbarbottom -racks

2) Transverse barbottom -racks

(bars)i

3) Perforated plate bottom -racks
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4) Slots

Slots

2

(Longitudinal Rectangular Bar Bottom-racks)

(bottom-racks)

(Physical
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Models)



2.2

(Spatially Varied Flow)

221)

Gradually Varied Flow)
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(Spatially and

(Turbulent Mixing)
(Mixing)
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(Energy Head)

Lateral Spillways 1 Side-Spillway Weirs 1 Side

Channel Spillways Bottom-racks ! ' Bottom-intakes
Engels .Coleman Smith Forchheimer
flow
profile
De Marchi

( flow profile)

(subcritical flow) (supercritical flow)
1) (unidirectional)
(cross currents” 2
(spiral flow) Lateral Spillways Channel
2)

1.00



15

3) ' "1 ' « (Hydrostatic)

4) (Slope)

(Pressure Head)

5) Manning
(Friction Loss)

6) (Air Entrainment)

2.2.2)
(Dynamic Equation for Spatially
Varied Flow with Decreasing Discharge)

H=z+y+ 530\\2 (2'1)
X
dH dz Ady 1a (2QdQ 2Q2d)C (2_2)

dx ~dx dx 2g~ Adx A3 dxy
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dH !dx =-Sf ,dz/dx = 0,dQ/dx =q,

dx ~ *J\dx) dx

dy So-Sf-aQqJgA2

(2-4)
dx~ \-0Q 2/gA2D

(Dynamic Equation for Spatially Varied Flow with

Decreasing Discharge)

(2-4)

N Finite Difference Method
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223)

| 2-2 a=1 0=0 (Specific Energy)

E=y+V—=y+ 0 (2-5)
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dy _QyirdQ ldx) (2_6)

gby-Q 2

40 Idx T
(2-6)

(Effective head)
(effective head)
E Mostkow(1957 570)
(bars)

Mostkow

(effective head) (static head)



dx

2

=e.ch"jlgE

Q =by"2g(E-y)

-4 Q Idx (2-8)

dy _ 2.CyJE(E-y)

d x 3y-2E

flow profile

Q

(2-10)
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(2-9)

2-10)
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2.2.4) *

(Stream line)
- i A
- Ao Bemoull
(Bemoulli Expression)
_ P V2
Ht = Z+—y+2g (2-14)
H = (Total head)
z = (elevation)
oy = (pressure head)
Vg = (velocity head)
(Stream tube) A 2-4
Bernoulli HT (0)
Hr = zA+ dAcosO + (2-15)
PE. = za+ (A0S0
dA 0 (free
water surface) Hydraulic Grade Line (HGL)
2-4 ©)
PE=-+0C0s0 .= o (=

0



Stream tube or

Sweamines, @ ®
____________ i S
2-4
vA2g (velocity head)
(0)
(Xva2g
0 V= a =
(total head)
H Z+ d cos0 +a * - (2-16)

24

small slope

H Z+U Eccll- (2-17)
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2.2.5)
(Specific energy)
(Energy head) (channel bottom)
(2-16) Z=0
specific energy E dcosd+a20 (2-18)
9 —>0 a = 1.0
E = y + A (2 '1 9 )
I E
(2-19)
= QA
E =l +-20g;\72 52-20)
Q= (Steady flow) E
y ACB
2 25 Q E = f(y) A'C'B1 Q
AC'B" E = f(y) E oD
45° E
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% T A/ Bt
N L1 ’T?_Z_j:f_ B wlhong|
Y v 2 rge =
wi i Py
2-5
25 0 E
PL P2 E= f(y) yl
(low stage)  y2 (high stage) yl  y2
(Alternate depth) E (y2- ]
y2=yl C E
Q C (Critical state
flow) ye =y2 =Y, ccer
Y, <YC (Supercritical
flow) y2> ye (Subritical flow)
>\ 2-5



2.2.6)

E0

(Mostkow  1957)

(Shree KantShukla 1987)

(€0
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