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Abstract— A side weir is set into the side of main channel it 

is an overflow weir have been extensively used in hydraulic 

and environmental engineering application. They typically 

are used for water level control in canal system, diverting 

excess water into relief channels during floods. An example 

of situation of spatially varied flow is the flow over a side 

weir.  
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I. INTRODUCTION 

Side weir is a hydraulic structure widely used in drainage 

and irrigation system and wastewater treatment plants. It is 

built on the side of a main channel and free spatially varied 

flow with decreasing discharge is the dominant regime over 

this hydraulic structure. The main mechanism of side weir is 

deviation of water from straight direction and sending it to 

side weir. 

 

II. WHAT IS WEIR 

A weir is a concrete or masonry structure which is 

constructed across the horizontal width of river that change 

or alters the flow characteristics of the water and usually 

results in a change in the vertical height of the river 

level.Weirs are constructed as an obstruction to flow of 

water which are commonly used to prevent 

flooding,measure discharge and make rivers navigable. The 

term Dam &Weir are synonymous in some places,but 

normally their is a clear difference made between the 

structures.A dam is usually specifically design to collect and 

confine (water)behind a wall,while a weir is designed to 

alter the river flow characteristics. 

III. ADVANTAGES AND DISADVANTAGES OF WEIRS 

ADVANTAGES 

1) Capable of accurately measuring a wide range of Flows. 

2) Relatively small head loss across the river. 

3) Cost effective installation due to ease of design and 

construction. 

4) Sturdy and capable of measuring discharge in small to 

medium channels. 

5) It can be used in combination with turnout and division 

structures. 

6) Capable of passing floating debris. 

IV. DISADVANTAGES 

1) For free flow conditions large head is required. This 

dislocate the practical use of weirs for flow 

measurement in flate areas. 

2) It may interfere the passage of fish and disrupt 

ecological equilibrium. 

3) For measurement accuracy the upstream pool must be 

maintained clean of sediment and kept free of weeds & 

trash. 

4) If there is a hydraulic jump, head loss will occur across 

the weir and lowering the energy of the flow. 

V. TYPES OF WEIR 

Weir are classified according to: 

A. Types of weirs based on shape of  

1) The Opening:- 

1) Rectangular weir 

2) Triangular weir 

3) Trapezoidal weir 

2) Types of Weirs Based on Shape of the Crest:- 

1) Sharp-crested weir 

2) Broad-crested weir  

3) Narrow-crested weir 

4) Ogee-shaped weir 

3) Types of Weir Based on End Contraction:- 

1) Weir with end contraction 

 (contracted weir) 

2) Weir without end contraction 

 (suppressed weir) 

VI. FLOW OVER A RECTANGULAR SIDE WEIR 

 
Rectangular weir is built on the side of main channel which 

deviate water from straight direction and send it to the side 

weir, due to this the ultimate(downstream) discharge is 

decreasing in the main channel. It mean, if a flow with 

discharge (Q1) crosses a side weir, then its discharge(Q2) 

will be reduced because of spilling over side weir (QW). For 

subcritical condition the depth of water increases while 

passing side weir, it is represented in Fig.1. 
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Equation (1) shows the specific energy in 

rectangular channel. It is key to solve some hudraulic 

problems such as determination of side weir’s discharge. 

E = y + 
𝑄2

(2𝑏2𝑔𝑦2)
                        (1) 

Where Q is the discharge of fluid, E is specific 

energy, g is the gravitational constant, y is the depth of 

water and b is the width of main channel. 

Equation (2) shows the common formula used for 

weirs and is derived based on some assumption. For obtain 

the discharge of side weir, it is important to calculate 

discharge coefficient (Cm). This coefficient is mainly 

depend on Froude number, ratio of the water depth to the 

height of the weir, ratio of the length of the side weir to the 

width of the main channel and angle of deviation. The 

equation (3) to (5) define the deflection angle of water flow. 

The effect of deflection angle is implies by the 

dimensionless ratio length of side weir to width of main 

channel (L/b), that’s why parameter(Ψ) is not considered in 

discharge coefficient equation (4). 

                            
𝑑𝑄

𝑑𝑥
 = 

2

3
Cm√2𝑔(𝑦 − 𝑤)1.5                    (2) 

                            Ψ = √1 − (
𝑈

𝑉𝑚
)2                                  (3) 

Here, the axis along this weir is denoted by x, U 

and Vw are the abbreviations of velocity of main channel 

and spilling flow, (Ψ) is the angle of deviation(cos 𝛹 = 
𝑈

𝑉𝑚
 in 

Fig.1-b), the height of side weir is w and Cm is the discharge 

coefficient of weir. 

Equation (4) is obtained by the combination of 

equation (1) and (2), It is evident that the other form of 

equation(1) is equation(5). 
𝒅𝑬

𝒅𝒙
 + (

𝑸𝟐

𝒈𝒃𝟐𝒚𝟑 −  𝟏)
𝒅𝒚

𝒅𝒙
 = 

𝟐𝑸

𝟑𝒈𝒃𝟐𝒚𝟐Cm√𝟐𝒈           (4) 

Q = by√𝟐𝒈(𝒚 − 𝒘)                                      (5) 

 
Fig. 1: Scheme of a side weir (a)lateral (b)plan view 

Combination of equation (4) and (5) produces equation (6)                                                              

(2E – 3y) 
𝒅𝒚

𝒅𝒙
 + y

𝒅𝑬

𝒅𝒙
 = 

𝟒

𝟑𝒃
Cm√(𝑬 − 𝒚)(𝒚 − 𝒘)𝟏.𝟓      (6) 

DeMarchi (3), solved the flow over side weir 

analytically by made some assumptions. Assuming constant 

specific energy and friction is ignoring along lateral weir are 

the main assumption made by him. According to these 

assumption, by solving analytically[6;18] he presented the 

equation (1). Along the side weir, he supposed constant 

specific energy(dE/dx=0), so DeMarchi eliminated the 

second term of left side of the equation (6) and that led to 

his famous equation shown as equation(7), In which 

upstream and downstream condition is indicated by 

subscripts 1,2 respectively.             
𝟐𝐂𝐦𝐋

𝟑𝐛
 = 

𝟐𝑬−𝟑𝑾

𝑬−𝑾
{[

𝑬−𝒚𝟐

𝒚𝟐−𝑾
]0.5 – [

𝑬−𝒚𝟏

𝒚𝟏−𝑾
]0.5} – 3{𝐬𝐢𝐧−𝟏[

𝑬−𝒚𝟐

𝒚𝟐−𝑾
] 0.5 – 

𝐬𝐢𝐧−𝟏[
𝑬−𝒚𝟐

𝒚𝟐−𝑾
] 0.5}       (7) 

Where L is the length of side weir. 
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