
EXAMPLE (Sluice gate)   
A sluice gate controls flow in open channels.  At sections 1 and 2, the flow is 

uniform and the pressure is hydrostatic.  Neglecting bottom friction and atmos-
pheric pressure, decide the velocities  and , and the horizontal force  re-
quired to hold the gate if 6 m, 1 m, and 5 m. 

 

Solution 
Choose a control volume that cuts through known regions (section 1 and 

section 2, the bottom and the atmosphere) and that cuts along regions where un-
known information is desired (the gate, with its force ). 

 

 



Assume steady incompressible flow with no variation across the width .  The in-
let and outlet mass flows balance: 

 

or  

 

We may use gage pressures for convenience because a uniform atmospheric 
pressure causes no force.  With  positive to the right, equate the net horizontal 
force to the -directed momentum change: ∑  

or 

2 2  

 

Solve for  and eliminate  using the mass flow relation.  The desired result is: 12 1 1  

 

Now, if we apply energy (Bernoulli) equation to the two points at the free surface 
( 0  before and after the gate: 

2 2  

Eliminate  using the mass flow relation, then: 



2 ⁄ 1 21 ⁄  

where, ⁄ 6 

 
. ⁄  . ⁄   Ans. 

and 

 6 1.674 m s⁄ . ⁄   Ans. 

Finally the gate force is: 

 1 1   

            998 9.81 5 6 1  

               998 6 5 1.674 6 1           Ans. 
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