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MAIN FEATURES

DEPTH, WATER AREA, VELOCITY AND DISCHARGE 

ARE CONSTANT

ENERGY LINE, CHANNEL BOTTOM AND WATER 

SURFACE ALL ARE PARALLEL

S0

Sw

Sf

S0 =           Sw =     Sf =     S 
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CHEZY’S EQUATION

Momentum Equation : 3.1
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CHEZY’S EQUATION

Or 3.2

Driving Force  =  Resisting Force

Year 1769
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CHEZY’S EQUATION
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CHEZY’S EQUATION

Slope = Sf =  S0 = hf /L   = f V2/8Rg  

Same as Chezy’s Equation  &
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MANNING’S EQUATION
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f   ∝  (ks / R) 1/3

C ∝  (R /ks) 1/6

In Chezy’s Equation Put C 

Manning’s Equation

n ∝  (ks) 1/6

MANNING’S EQUATION
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MANNING’S EQUATION

1.21

6/1

50d
n  For natural streams

26

6/1

90d
n  For coarse grained soil
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MANNING’S EQUATION
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MANNING’S EQUATION

In Manning’s Formula there is a term 1/n  

Dimension of n is 

1 has the dimension  m 1/3 / s  in MKS

In FPS system1 has the dimension (3.28)ft1/3 / s  

2/13/2486.1
SR

n
V  In FPS

So n is always constant whichever system of  units is 

used. Only dimension of  1 changes
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Manning’s n Roughness Coefficient
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Factors affecting Manning’s n

i. Surface roughness

ii. Vegetation

iii. Cross section irregularity

iv. Irregular alignment of  channels

v. Silting & scouring

vi. Obstruction

vii. Stage & discharge

viii.Seasonal change

ix. Suspended material and bed load
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Velocity Distribution Wide channels

i) Velocity Defect Law

Channels with large aspect ratio B/y0 are wide channels 

 Flow is considered to be essentially two dimensional

 Velocity distribution is logarithmic  
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Velocity Distribution Wide channels
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Velocity Distribution Wide channels

ii) Law of  wall
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Velocity Distribution

Channels with small Aspect Ratio
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Velocity Distribution Channels with small Aspect Ratio
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EQUIVALENT ROUGHNESS

n varies from 0.01 (smooth metal frame)  to 0.2 (natural 
channels with irregular sections)

Glass n= 0.01Glass n= 0.01

Metal n= 0.015

Equivalent roughness will be between 0.01  and  0.015
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2/13/21
iii SR

n
V Manning’s Formula

EQUIVALENT ROUGHNESS
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Assume all the mean velocities are same for all sections 
and channel slope is also same

3/23/2

i

iieq

R

nV

R

Vn
S 

All Vs are same and cancelled

Slope 3/2

3/2

3/2

1

3/2
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EQUIVALENT ROUGHNESS
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EQUIVALENT ROUGHNESS
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EQUIVALENT ROUGHNESS



30

EQUIVALENT ROUGHNESS
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EQUIVALENT ROUGHNESS
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CONVEYANCE AND SECTION FACTOR

Section Factor Z = nK
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CONVEYANCE AND SECTION FACTOR
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CONVEYANCE AND SECTION FACTOR
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CONVEYANCE AND SECTION FACTOR

  3/2

3/53/5

2yB

yB
Z




For a rectangular section

3/2

3/2

3/5

3/10

2
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For very wide rectangular channel (B>20y) Z = By5/3

5/3
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CONVEYANCE AND SECTION FACTOR
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CONVEYANCE AND SECTION FACTOR
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CONVEYANCE AND SECTION FACTOR



40

SECOND HYDRAULIC EXPONENT N
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HYDRAULICALLY EFFICIENT CHANNEL SECTION

2/1

3/2

3/51
S

P

A

n
Q 

For a given area Minimum Perimeter

For a given Perimeter Maximum Area

For maxima or minima we have to take          of the 
parameter = 0 and then go for the second derivative 

dy

d

So the condition for maximum discharge will be 

Or we can write 
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HYDRAULICALLY EFFICIENT CHANNEL SECTION

When slope, roughness coefficient, area of flow are fixed

Then minimum perimeter section will represent 
Hydraulically Efficient Section as it conveys the maximum 
discharge also called Best Section
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HYDRAULICALLY EFFICIENT CHANNEL SECTION

Triangular Section
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MAXIMUM DISCHARGE IN A CIRCULAR CHANNEL
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PROPERTIES OF SOME MOST EFFICIENT

CHANNEL SECTIONS
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SECOND HYDRAULIC EXPONENT N

Conveyance K of a channel is function of depth of flow y

Bakhmeteff gave the equation K2 =  C2 yN
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COMPOUND CHANNELS
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COMPOUND CHANNELS

Δy

ym
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COMPOUND CHANNELS

At y = ym main channel depth of flow

2/13/21
SAR

n
Q 

At y = ym + Δy 
2/13/2

1

1
SAR

n
Q mm 

P increases too much in flood plain than the area A so R reduces

So Qm+Δm  may be smaller than Q because R is now reduced but 
physically this is not correct

2/13/21
SAR

n
QTotal 321 ........QQQQPartial 

Choose maximum value
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ASSIGNMENT -2

TODAY’S DEAL

SOLVE ANY 10 UNSOLVED QUESTIONS FROM 

THE CHAPTER : UNIFORM FLOW 

LAST DATE: 27th August 2021, FRIDAY

MAIL TO : hhmc2021@gmail.com
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THE END


