

Lecture 15 Culvert Design
 
A good source for additional information related to culvert design is located in the Design Manual.
An approximate design method that has been used is Talbot’s formula (Michigan)

A = CA.75
 where 

C is related to the terrain 

Flat = .35

Moderate = .55

Steep = 1.1

And A is the area in acres. This is some what old but can be used for quick estimation purposes.  For example 

A=10 Ac


C=0.55


A=0.55x10.75 = 3.1 ft2 

This requires a 24 in pipe which provides 3.14 ft2.

The usual design procedure for culverts assumes steady state conditions and designs for the flow condition that produces the maximum head water elevation

The usual design approach is the FHWA procedure.  This procedure is based on assumption that two different flow conditions exist and the design is based on the one that produces the highest water level. The flow conditions are inlet control and outlet control. Each is based on different assumptions related to the flow.

Inlet control

Inlet control assumes that up stream conditions control the flow through the culvert. Formulas that are comparable to weir of orifice flow are used. Typical for submerged entrance conditions is the following
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Where c and Y are coefficients (Table 17.10) related to the entrance conditions and obtained from curves. The term with the slope (S) is small and can be neglected   The results are put in nomographs as in Fig 17.6 and 17/7.  The solution for the HW depth is obtained from these curves.

A Calculator for culvert design is available at Calculator for Culvert Design 
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