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1. A weir is to be installed in a trapezoidal canal (bottom width 3 m, side slope 0.75:1) 

excavated in silty clay, The purpose of the weir is to regulate the channel flow depth 
for controlling diversion to an offtake canal located 10 m upstream.  Design a 
suitable weir to meet the requirements outlined in the table below, giving 
consideration to either a sharp-crested weir with fixed elevation or an overshot weir.  
Which type of weir do you recommend and why?  Show all hydraulic calculations 
and provide specifications and drawings of your weir. 

 
Prepare a sketch of the structure showing all loads that must be withstood by the 
weir, the retaining walls, and the footing. 
 

 
 

 
 

 
 
 
 
 
 
 
2. A weir has been proposed for measuring flow rates up to 115 ft3/s in an 8-ft wide 

rectangular concrete channel with a bed slope of 0.00028 ft/ft.  The weir is to be 
placed far upstream of a sluice gate structure. 
 

a. Design a suitable crest elevation and thickness for a suppressed broad-crested 
weir.  If your weir is operating under free flow conditions, what would be the 
flow rate for a measurement y1 = 1.5?  What would be the percent reduction in 
estimated flow rate under a condition where the same value of y1 was 
measured upstream but the downstream tailwater level had risen to create a 
submergence ratio of 0.85?  If you wanted to maintain free flow under this 
tailwater condition, (i) how much would the width of the weir crest need to be 
contracted, or (ii) how would the crest elevation need to be altered? 
 

b. Design a suitable sharp-crested weir for the same conditions specified in (2a).  
Make sure you consider requirements to allow proper aeration of the nappe. 

 
3. Derive a rating equation for free flow over a broad-crested weir with a trapezoidal 

(Cipolletti) cross section. 

Channel    Tailwater   UpstreamTarget 
Flow Rate  Depth  Depth, h1 

(m3/s)   (m)   (m) 
       

1.0  0.84  1.96 
1.5  1.08  2.05 
2.0  1.30  2.15 

      2.5             1.75  2.32 
      3.0             1.96  2.45 
          


