

Lecture 16 Culvert Design Cont.

Outlet Control

Outlet control assumes that down stream flow conditions influence the water elevation and the culvert is flowing full. The defining equation in this case can be determined from energy considerations 

HL = He+Hi+Hf 

where the head loss from entrance, outlet and friction are summed to determine the total head loss.

Recognizing that the head loss is related to the velocity head the equation is 
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    (English)

Where H is the total head loss and the other terms have their standard definitions.  The coefficients can be obtained in Table 17.11 and 17.12.  Graphical solutions are available from Fig 17.21 an 17.22.

Typical design requires a trial and errors set of solutions and there is usually more than one possible size of culvert that will satisfy the boundary conditions.  It is possible to develop a performance curve that shows the flow rates that produce various inlet and outlet control conditions.
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A Calculator for culvert design is available at Calculator for Culvert Design
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										Performance Curve

						Concrete Pipe				Diameter = 1.05 m				Len = 100 m				sLope = 2%

				Inlet Control								Outlet Control

		Q		HW/D		HW		Elev		H		Elev

		1		0.77		0.81		100.81		0.216		99.27		inlet cont

														Top of pipe = 101.05

		2		1.3		1.36		101.36		0.86		99.91		inlet cont

		3.4		2.5		2.63		102.63		2.5		101.55		inlet cont

		5		4.58		4.8		104.8		5.4		104.45		inlet cont

		5.5		6		6.5		106.3		7.8		106.83		outlet cont
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