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List of 41
Important Flow Over Rectangular Sharp Crested

Weir or Notch Formulas

1) Approach Velocity Formula 
Formula

v =
Q'

b ⋅ df

Example with Units

15.4494m/s =
153m³/s

3.001m ⋅ 3.3m

2) Bazins Formula for Discharge if Velocity is considered Formula 
Formula

QBv = m ⋅ √2 ⋅ g ⋅ Lw ⋅ HStillwater
3
2

Example with Units

91.6557m³/s = 0.407 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m ⋅ 6.6m
3
2

3) Bazins Formula for Discharge if Velocity is not considered Formula 
Formula

QBv1 = m ⋅ √2 ⋅ g ⋅ Lw ⋅ Sw
3
2

Example with Units

15.2893m³/s = 0.407 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m ⋅ 2m
3
2

4) Coefficient for Bazin Formula Formula 
Formula

m = 0.405 + (
0.003
Sw

)

Example with Units

0.4065 = 0.405 + (
0.003
2m

)

5) Coefficient for Bazin Formula if Velocity is considered Formula 
Formula

m = 0.405 + (
0.003

HStillwater
)

Example with Units

0.4055 = 0.405 + (
0.003
6.6m

)
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6) Coefficient of Discharge given Discharge if Velocity considered Formula 
Formula

Cd =
QFr ⋅ 3

2 ⋅ (√2 ⋅ g) ⋅ ( Lw - 0.1 ⋅ n ⋅ HStillwater ) ⋅ (HStillwater
3
2 - HV

3
2 )

Example with Units

1.062 =
8m³/s ⋅ 3

2 ⋅ (√2 ⋅ 9.8m/s² ) ⋅ ( 3m - 0.1 ⋅ 4 ⋅ 6.6m ) ⋅ ( 6.6m
3
2 - 4.6m

3
2 )

7) Coefficient of Discharge given Discharge if Velocity not considered Formula 
Formula

Cd =
QFr ⋅ 3

2 ⋅ (√2 ⋅ g) ⋅ ( Lw - 0.1 ⋅ n ⋅ Sw ) ⋅ Sw
3
2

Example with Units

0.4356 =
8m³/s ⋅ 3

2 ⋅ (√2 ⋅ 9.8m/s² ) ⋅ ( 3m - 0.1 ⋅ 4 ⋅ 2m ) ⋅ 2m
3
2

8) Coefficient of Discharge given Discharge over Weir without considering Velocity Formula

Formula

Cd =
QFr' ⋅ 3

2 ⋅ (√2 ⋅ g) ⋅ Lw ⋅ Sw
3
2

Example with Units

1.118 =
28m³/s ⋅ 3

2 ⋅ (√2 ⋅ 9.8m/s² ) ⋅ 3m ⋅ 2m

3
2
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9) Coefficient of Discharge given Discharge Passing over Weir considering Velocity Formula

Formula

Cd =
QFr' ⋅ 3

2 ⋅ (√2 ⋅ g) ⋅ Lw ⋅ ( ( Sw + HV )
3
2 - HV

3
2)

Example with Units

0.446 =
28m³/s ⋅ 3

2 ⋅ (√2 ⋅ 9.8m/s² ) ⋅ 3m ⋅ ( ( 2m + 4.6m )
3
2 - 4.6m

3
2 )

10) Coefficient when Bazin Formula for Discharge if Velocity is considered Formula 
Formula

m =
QBv

√2 ⋅ g ⋅ Lw ⋅ HStillwater
3
2

Example with Units

0.407 =
91.65m³/s

√2 ⋅ 9.8m/s² ⋅ 3m ⋅ 6.6m

3
2

11) Coefficient when Bazin Formula for Discharge Velocity is not considered Formula 
Formula

m =
QBv1

√2 ⋅ g ⋅ Lw ⋅ Sw
3
2

Example with Units

0.4073 =
15.3m³/s

√2 ⋅ 9.8m/s² ⋅ 3m ⋅ 2m
3
2

12) Depth of Water Flow in Channel given Velocity Approach Formula 
Formula

df =
Q'
b ⋅ v

Example with Units

3.3764m =
153m³/s

3.001m ⋅ 15.1m/s

13) Francis Formula for Discharge for Rectangular Notch if Velocity is considered Formula 
Formula

QFr = 1.84 ⋅ ( Lw - 0.1 ⋅ n ⋅ HStillwater ) ⋅ (HStillwater
3
2 - HV

3
2 )

Example with Units

4.6963m³/s = 1.84 ⋅ ( 3m - 0.1 ⋅ 4 ⋅ 6.6m ) ⋅ ( 6.6m
3
2 - 4.6m

3
2 )
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14) Francis Formula for Discharge for Rectangular Notch if Velocity not considered Formula

Formula

QFr = 1.84 ⋅ ( Lw - 0.1 ⋅ n ⋅ Sw ) ⋅ Sw
3
2

Example with Units

11.4495m³/s = 1.84 ⋅ ( 3m - 0.1 ⋅ 4 ⋅ 2m ) ⋅ 2m
3
2

15) Rehbocks Formula for Coefficient of Discharge Formula 
Formula

Cd = 0.605 + 0.08 ⋅ (
Sw

hCrest
) + (

0.001
Sw

)

Example with Units

0.6188 = 0.605 + 0.08 ⋅ (
2m

12m
) + (

0.001
2m

)

16) Rehbocks Formula for Discharge over Rectangular Weir Formula 
Formula

QFr' =
2
3
⋅ (0.605 + 0.08 ⋅ (

Sw
hCrest

) + (
0.001
Sw

)) ⋅ √2 ⋅ g ⋅ Lw ⋅ Sw
3
2

Example with Units

15.498m³/s =
2
3 ⋅ (0.605 + 0.08 ⋅ (

2m

12m
) + (

0.001
2m

)) ⋅ √2 ⋅ 9.8m/s² ⋅ 3m ⋅ 2m
3
2

17) Width of Channel given Velocity Approach Formula 
Formula

b =
Q'

v ⋅ df

Example with Units

3.0704m =
153m³/s

15.1m/s ⋅ 3.3m
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18) Discharge Formulas 
18.1) Discharge considering Approach Velocity Formula 

Formula

QFr = (
2
3 ) ⋅ Cd ⋅ √2 ⋅ g ⋅ ( Lw - 0.1 ⋅ n ⋅ HStillwater ) ⋅ (HStillwater

3
2 - HV

3
2 )

Example with Units

4.9718m³/s = (
2
3 ) ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ ( 3m - 0.1 ⋅ 4 ⋅ 6.6m ) ⋅ ( 6.6m

3
2 - 4.6m

3
2 )

18.2) Discharge for Notch which is to be Calibrated Formula 
Formula

QFr' = kFlow ⋅ Sw
n

Example with Units

29.44m³/s = 1.84 ⋅ 2m
4

18.3) Discharge given Velocity Approach Formula 
Formula

Q' = v ⋅ ( b ⋅ df )

Example with Units

149.5398m³/s = 15.1m/s ⋅ ( 3.001m ⋅ 3.3m )

18.4) Discharge over Weir without considering Velocity Formula 
Formula

QFr' = (
2
3 ) ⋅ Cd ⋅ √2 ⋅ g ⋅ Lw ⋅ Sw

3
2

Example with Units

16.529m³/s = (
2
3
) ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m ⋅ 2m

3
2

18.5) Discharge Passing over Weir considering Velocity Formula 
Formula

QFr' = (
2
3
) ⋅ Cd ⋅ √2 ⋅ g ⋅ Lw ⋅ ( ( Sw + HV )

3
2 - HV

3
2)

Example with Units

41.432m³/s = (
2
3
) ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m ⋅ ( ( 2m + 4.6m )

3
2 - 4.6m

3
2 )
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18.6) Discharge when End Contractions is suppressed and Velocity is considered Formula 
Formula

QFr' = 1.84 ⋅ Lw ⋅ (HStillwater
3
2 - HV

3
2 )

Example with Units

39.1357m³/s = 1.84 ⋅ 3m ⋅ ( 6.6m
3
2 - 4.6m

3
2 )

18.7) Discharge when End Contractions is suppressed and Velocity is not considered Formula

Formula

QFr' = 1.84 ⋅ Lw ⋅ Sw
3
2

Example with Units

15.6129m³/s = 1.84 ⋅ 3m ⋅ 2m
3
2

19) Hydraulic Head Formulas 
19.1) Head given Coefficient for Bazin Formula Formula 

Formula

Sw =
0.003

m - 0.405

Example with Units

1.5m =
0.003

0.407 - 0.405

19.2) Head given Coefficient using Bazin Formula and Velocity Formula 
Formula

HStillwater =
0.003

m - 0.405

Example with Units

1.5m =
0.003

0.407 - 0.405

19.3) Head given Discharge through Notch which is to be Calibrated Formula 
Formula

Sw = (
QFr'
kFlow

)

1
n

Example with Units

1.9751m = (
28m³/s

1.84
)

1
4

19.4) Head over Crest for given Discharge without Velocity Formula 
Formula

Sw =
(




QFr' ⋅ 3

2 ⋅ Cd ⋅ √2 ⋅ g ⋅ Lw

)




2
3

Example with Units

2.8421m =
(




28m³/s ⋅ 3

2 ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m

)




2
3
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19.5) Head over Crest given Discharge Passing over Weir with Velocity Formula 
Formula

Sw =
(




(




QFr' ⋅ 3

2 ⋅ Cd ⋅ √2 ⋅ g ⋅ Lw

)




+ HV
3
2
)




2
3

- HV

Example with Units

1.3892m =
(




(




28m³/s ⋅ 3

2 ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m

)




+ 4.6m
3
2
)




2
3

- 4.6m

19.6) Head when Bazin Formula for Discharge if Velocity is considered Formula 
Formula

HStillwater =
(




QBv

m ⋅ √2 ⋅ g ⋅ Lw

)




2
3

Example with Units

6.5997m =
(




91.65m³/s

0.407 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m

)




2
3

19.7) Head when Bazin Formula for Discharge if Velocity is not considered Formula 
Formula

Sw =
(




QBv1

m ⋅ √2 ⋅ g ⋅ Lw

)




2
3

Example with Units

2.0009m =
(




15.3m³/s

0.407 ⋅ √2 ⋅ 9.8m/s² ⋅ 3m

)




2
3

19.8) Head when End Contractions is suppressed Formula 
Formula

HStillwater = (
QFr'

1.84 ⋅ Lw
)

2
3

Example with Units

2.9522m = (
28m³/s

1.84 ⋅ 3m
)

2
3

20) Length of Crest Formulas 
20.1) Length given Bazins Formula for Discharge if Velocity is not considered Formula 

Formula

Lw =
QBv1

m ⋅ √2 ⋅ g ⋅ Sw
3
2

Example with Units

3.0021m =
15.3m³/s

0.407 ⋅ √2 ⋅ 9.8m/s² ⋅ 2m
3
2
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Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

20.2) Length of Crest considering Velocity Formula 
Formula

Lw =
(





3 ⋅ QFr'

2 ⋅ Cd ⋅ √2 ⋅ g ⋅ (HStillwater

3
2 - HV

3
2 )

)





+ (0.1 ⋅ n ⋅ HStillwater )

Example with Units

4.6674m =
(





3 ⋅ 28m³/s

2 ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ ( 6.6m
3
2 - 4.6m

3
2 )

)





+ ( 0.1 ⋅ 4 ⋅ 6.6m )

20.3) Length of Crest given Discharge Passing over Weir Formula 
Formula

Lw =
QFr' ⋅ 3

2 ⋅ Cd ⋅ √2 ⋅ g ⋅ ( ( Sw + HV )
3
2 - HV

3
2)

Example with Units

2.0274m =
28m³/s ⋅ 3

2 ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s² ⋅ ( ( 2m + 4.6m )
3
2 - 4.6m

3
2 )

20.4) Length of Crest when Discharge and Velocity is considered Formula 
Formula

Lw =
QFr'

1.84 ⋅ (HStillwater
3
2 - HV

3
2 )

Example with Units

2.1464m =
28m³/s

1.84 ⋅ ( 6.6m
3
2 - 4.6m

3
2 )

20.5) Length of Crest when Discharge and Velocity is not considered Formula 
Formula

Lw =
QFr'

1.84 ⋅ HStillwater

3
2

Example with Units

0.8975m =
28m³/s

1.84 ⋅ 6.6m
3
2
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Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

20.6) Length of Crest when Francis Formula Discharge and Velocity is considered Formula 
Formula

Lw =
(





QFr

1.84 ⋅ (HStillwater

3
2 - HV

3
2 )

)





+ (0.1 ⋅ n ⋅ HStillwater )

Example with Units

3.2533m =
(





8m³/s

1.84 ⋅ ( 6.6m
3
2 - 4.6m

3
2 )

)





+ ( 0.1 ⋅ 4 ⋅ 6.6m )

20.7) Length of Crest when Francis Formula Discharge and Velocity is not considered Formula

Formula

Lw =
(




QFr

1.84 ⋅ Sw
3
2

)




+ (0.1 ⋅ n ⋅ Sw )

Example with Units

2.3372m = (
8m³/s

1.84 ⋅ 2m
3
2

) + ( 0.1 ⋅ 4 ⋅ 2m )

20.8) Length of Crest without considering Velocity Formula 
Formula

Lw =
(




QFr ⋅ 2

3 ⋅ Cd ⋅ √2 ⋅ g

)




2
3

+ (0.1 ⋅ n ⋅ Sw )

Example with Units

2.2935m =
(




8m³/s ⋅ 2

3 ⋅ 0.66 ⋅ √2 ⋅ 9.8m/s²

)




2
3

+ ( 0.1 ⋅ 4 ⋅ 2m )

20.9) Length when Bazins formula for Discharge if Velocity is considered Formula 
Formula

Lw =
QBv

m ⋅ √2 ⋅ g ⋅ HStillwater
3
2

Example with Units

2.9998m =
91.65m³/s

0.407 ⋅ √2 ⋅ 9.8m/s² ⋅ 6.6m
3
2
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Variables used in list of Flow Over
Rectangular Sharp Crested Weir or

Notch Formulas above

b Width of Channel1 (Meter)

Cd Coefficient of Discharge

df Depth of Flow (Meter)

g Acceleration due to Gravity (Meter per Square
Second)

hCrest Height of Crest (Meter)

HStillwater Still Water Head (Meter)

HV Velocity Head (Meter)

kFlow Constant of Flow

Lw Length of Weir Crest (Meter)

m Bazins Coefficient

n Number of End Contraction

Q' Discharge by Approach Velocity (Cubic Meter
per Second)

QBv Bazins Discharge with Velocity (Cubic Meter

per Second)

QBv1 Bazins Discharge without Velocity (Cubic
Meter per Second)

QFr Francis Discharge (Cubic Meter per Second)

QFr' Francis Discharge with Suppressed End

(Cubic Meter per Second)

Sw Height of Water above Crest of Weir (Meter)

v Velocity of Flow 1 (Meter per Second)

Constants, Functions,
Measurements used in list of Flow
Over Rectangular Sharp Crested
Weir or Notch Formulas above

Functions: sqrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Meter (m)
Length Unit Conversion 
Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion 
Measurement: Acceleration in Meter per Square
Second (m/s²)
Acceleration Unit Conversion 
Measurement: Volumetric Flow Rate in Cubic
Meter per Second (m³/s)
Volumetric Flow Rate Unit Conversion 
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