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Examples and exercises For River engineering 

Chapter One 

1. Development of the boundary layer flow. 

 

2. Chezy`s coefficient and bottom shear stress 
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3. Consider the velocity profile of a river shown in the table at a discharge Q = 24 m3/s, a width 

W = 52 m, and depth 1.5 m. The friction slope is about 10 cm/km and the bed material is very 

coarse gravel. Assume steady uniform turbulent flow, kinematic viscosity ν = 10-6 m2/s, 

water density ρ = 1000 kg/m3, and κ = 0.4. From measured velocity profile estimate the 

following parameters: 
(a) shear velocity; (b) bed shear stress (c) elevation of zero velocity (e) Chezy’s coefficient 

 

given 

Q = 24 m3/s 

W= 52m                   s= 10cm/km = 10
-4

 

h= 1.5m                   �= 10-6 m2/s                                      

K=0.4  ρ = 1000 kg/m3 

a. shear velocity,  

  

U*= (9.81*1.5*10-4)0.5  

= 0.038m/s 

b. bed shear stress,  

 

    �b= 1000*9.81*1.5*10-4 

 = 1.47N/m2 

c.  elevation of zero velocity, Z0 

 

���� = ��� −
�(�) ∗ �

� ∗
= ��1.5 −

0.45 ∗ 0.4

0.038
= −4.33 

Zo=0.013m 

d. viscous sublayer thickness 
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=
11.6 ∗ �

� ∗
=

11.6 ∗ 10 − 6

0.038
= 3.05 ∗ 10 − 4 

e. Chezy’s coefficient 

      U = �√��, R = A/P = 
��∗�.�

�∗�.����
= 1.42� 

U = 
�

�
=

��

��∗�.�
=

�.���

�
 

� =
�

√��
=

0.31

√1.42 ∗ 10 − 4
= 26.03 
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Chapter Two 

4.  

 

 

 

 

5.  
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6.  
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For the above given data select appropriate sediment transport formula and determine the total 

anuual  (per year) sand treansport of the river (assume normal flow for the two discharges). 

 

Where Δ relative density of sediment   
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Hydraulic parameters are computed as follows: 

 

Parameters related to sediment transport: 
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If pores are not considered the E&H formula would have 20 in the denominator 

instead of 12, therefore please calculate the example using the criteria without pores. 

7. 1. A sediment transporting river with an approximately rectangular cross section has a mean 

flow of 125 m3/s. The average width and depth of the river is 20 m and 5 m, respectively. 

Bed material median grain size is 2 mm, d90 = 8 mm, and slope I = 0.1m/km. The water 

temperature is 20oC. Other data are: ρs = 2650 kg/m3, ρ = 103 kg/m3, ν = 10-6 m2/s. Use 

ω� = 1.48. 

Calculate the bed load sediment transport along the bottom. 

Speci�ic discharge (q) =
�

�
,  Flow velocity (u) = C√Ri =  C√hi, for  (B >> ℎ). 

shear velocity (u∗) = �
�

�
=

���

�
= �ghi,  Shield�sparameter (θ) =

��

��∆�
 

Froude number (F) =
u

(gh)
�
�

 ,  (C��) = 18log�� �
12h

D��
� 

Bed form factor (μ) = �
C

C��
�

�
�
 

Engelund and Hansen Meyer-Peter and Muller 
formula: 

 
��

�∗
< 1  

��

�∗
> 1 

 0.19 < D�� < 0.93��  D� > 0.4�� 
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 0.07 < � < 6  μθ < 0.2 

Where; C=Overall Chezy coefficient  

 ∆=
�����

��
; 3)90/ CC  

 
mDC

u




2

2

 ; 









90

1090

12
log18

D

h
C  

The given river has a rectangular cross section  

A = h*w = 5*20 = 100m2 

Q = Aū ,  ū = Q/A  where  ū= depth average flow velocity 

Ū = 125/(5*20) = 1.25m/s. 

R=A/P =100m2/(20+5+5) = 3.33 

shear velocity (u∗) = �
τ

ρ
=

u�g

C
= �ghi = √9.81 ∗ 5 ∗ 0.0001 = 0.07�/� 

C=ū/(RI)0.5 = 1.25/(3.33*10-4 ) 0.5=68.49m1/2/s 











90

1090

12
log18

D

h
C

 

C90 = 18log (12h/d90) = 18log(12*3.33/(8*10-3 )) = 66.57m1/2/s 

Bed form factor (μ) = �
C

C��
�

�
�
 

μ  =(C/C90)
1.5  = (68.49/66.57)1.5 =1.04 

��

�∗
= 1.48/0.07 = 21.14 

Shield�sparameter (θ) =
u�

C�∆D
 

Where relative density of sediment   

047.0

3
)047.0()3.138( 33






 bgDorq msb
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= (2650-1000)/1000 =1.65 

Ө = 
(�.���/�)�

��.���∗�.��∗�.���
= 0.1 

μӨ = 1.04 *0.1= 0.105 

Discharge 
(m3/s) 

Dm 
u* 

(m/s) 
C90 ωs/u* μ Ө μӨ 

E&
H 

M, P 
& M 

QWL  3600 2mm 0.07 66.57 21.14 1.04 0.1 0.105 x OK! 

 

Meyer-Peter and Muller formula validity check 

��

�∗
= 21.14 > 1 ,Satisfied! 

D� = 2mm > 0.4��,Satisfied! 

μθ = 0.105 < 0.2,Satisfied! 

 

 

Without pores; 

��� = 8�1.65 ∗ 9.81 ∗ (0.002�)��(0.105 − 0.047)� 

��� = 8 ∗ 3.6 ∗ 10�� ∗ 0.01397 

��� = 4.023 ∗ 10��  m�/s/m 

��� = 4.023 ∗
10��m�

s
∗ 1 ∗ 365 ∗ 24 ∗ 60 ∗ 60 = 1268.7 m�/year/m 

��� = � ∗ ��� = 20� ∗ 1268.7  m�/year/m 

��� = 25373.87 m�/year 

Including pores; 

��� = 13.3�1.65 ∗ 9.81 ∗ (0.002�)��(0.105 − 0.047)� 

��� = 13.3 ∗ 3.6 ∗ 10�� ∗ 0.01397 

��� = 6.688 ∗ 10�� m�/s/m 

 

047.0

3
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Chapter five  

8.  



Examples for WRIE third year students _River engineering 

13 
Compiled by Dagmawie N. 

 



Examples for WRIE third year students _River engineering 

14 
Compiled by Dagmawie N. 

 

 

 


