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INTRODUCTION

A Steady non uniform flow in a prismatic channel
with gradual changes in water surface elevation
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INTRODUCTION

TWO BASIC ASSUMPTIONS:

1. The pressure distribution at any section is assumed to be hydrostatic

Gradual change in surface, acceleration is = 0, so 
pressure is hydrostatic

Same as Manning’s equation
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INTRODUCTION

Some additional assumptions :

1. The slope of the channel is small, so that 

a. Depth of flow is same
b. Pressure correction factor cos ϴ ≈ 1
c. No air entrainment occurs (mixing with air) 

2.   The channel is prismatic

Channel has constant alignment and shape

3.   Velocity distribution in channel section is fixed

Velocity distribution coefficients are constant 

4.   Conveyance K and Section Factor Z are exponential functions of    
depth of flow 

5.   The roughness coefficient is independent of the depth of flow and 
constant throughout the channel
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INTRODUCTION
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DIFFERENTIAL EQUATION OF GVF
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DIFFERENTIAL EQUATION OF GVF
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DIFFERENTIAL EQUATION OF GVF
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 Governing equation for gradually varied flow

• Gives change of water depth with distance along channel

• Note

– So and Sf are positive when sloping down in 
direction of flow

– y is measured from channel bottom

– dy/dx =0 means water depth is 

yn is when 
o fS S=

constant
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DIFFERENTIAL EQUATION OF GVF

Then S0 = Sf  and slope of water surface Sw = Bottom slope S0, 

Uniform Flow

Sw < S0, Backwater Curve

Sw > S0, Drawdown Curve
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DIFFERENTIAL EQUATION OF GVF

If y > y0 and y > yc
or

y < y0 and y < yc
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DIFFERENTIAL EQUATION OF GVF

If yc > y > y0      or

y0 > y > yc



16

CLASSIFICATION OF GVF PROFILES
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CLASSIFICATION OF GVF PROFILES

• Mild slope (yn>yc)

– in a long channel subcritical flow will occur

• Steep slope (yn<yc)

– in a long channel supercritical flow will occur

• Critical slope (yn=yc)

– in a long channel unstable flow will occur

• Horizontal slope (So=0)

– yn undefined

• Adverse slope (So<0)

– yn undefined
Note: These slopes are f(Q)!
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WATER SURFACE PROFILES OF GVF
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WATER SURFACE PROFILES OF GVF

C2        H1          A1    Non existent profiles
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WATER SURFACE PROFILES OF GVF
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WATER SURFACE PROFILES OF GVF
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WATER SURFACE PROFILES OF GVF

When y is in region 2

When y is in region 3
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WATER SURFACE PROFILES OF GVF
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WATER SURFACE PROFILES OF GVF
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ASSIGNMENT -4

TODAY’S DEAL

SOLVE ANY 10 UNSOLVED QUESTIONS FROM 

THE CHAPTER : GRADUALLY VARIED FLOW

LAST DATE:   TH NOVEBER 2020, SUNDAY

MAIL TO : hhmc2021@gmail.com
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THE END


