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GRADUALLY VARIED FLOW

In a channel, the flow will not be uniform in the vicinity of

Channel transition
Channel bed slope change location

Fall
etfc

The change in flow depth is small and this type flow
called as Gradually Varied Flow

Hydraulic jump

i 1 Sluice gate

Hydraulic jump

RVE GVF RVE GVE  RVF GVF RVE

(o) 2002 Wadsworth Group ! Thomson Learning



Non-uniform gradually varied flow. S:zS, 25,
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GRADUALLY VARTED FLOW (dy/dx<<1)

0Q d(anyproperty)
=0
oX ot

(@)

only y, z and V changes along x.




V? \
H=z+ y00829 +0o— g y| ;. d=ycos6 _ Sy,

2g o
______ y._
Datum 0 S
0 small and uniform velocity @
QZ
H=z+ y+ 2 \f - ,l//.dA=Tdy
2gA Tay A=A(y)

dH dz dy Q° (-2) dA dy
dx dx dX 2¢ A’ dy dx

dH dz dy(1 F)

dx dx dx

dH dz dy 1_(22T
dx dx dx gA’



dH_ dz
g dx dx dH dz

dx

where —=-S, & —=-S
1_E2 dx dx

g . S0 _Sf
dx 1-F

Assumptions:

1) Small channel bottom slope;

2) 6<8° and constant in the direction of flow
3) nis constant along the reach

4) S;is calculated using Manning's equation



TYPES OF SLOPES
(For a Given Q,n, Cross-section, So)

Calculate Critical Depth of the Channel (F.=1)

Calculate the critical slope, S, of the channel by using Critical
depth in the Manning Equation.

Compare S, and S,

If S,<S. the state of the flow in the channel under the
uniform flow conditions is subcritical flow.

Thus, the slope of the channel is called MILD SLOPE and the
channel is called as MILD Channel

If S,>S. the state of the flow in the channel under the
uniform flow conditions is super'cr'mcal flow.

Thus, slope of the channel is called STEEP SLOPE and the
channel is called as STEEP Channel

If S,=S. the state of the flow in the channel under the
uniform flow conditions is critical flow.

Thus, slope of the channel is called CRITICAL SLOPE.



Gradually Varied Flow

dy  So— S;

dr 1 — Fr2

A
S W//
\ Adverse
H
Steep == 5
C
T
@- Horizontal
. M
Critical e
72000
Mild
............ Free surfacein
uniform flow
Yele i Free surfacein
critical flow
o ®
y‘[

Channel bottom

= This result is important. It
permits classification of liquid
surface profiles as a function
of Fr, Sy, S, and initial
conditions.

= Bed slope S, is classifed as

Steep :
Critical :
Mild :
Horizontal :
Adverse :

Yn<Yc
Yn=Yc
Yn>Ye
S, =

S;<0

= Initial depth is given a number

— 2: Yan<Y<Y.

1:1y>y,

3:y<Y,
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