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CULVERT LENGTH TOOL UPDATES: 2015 
Alex Forrester, P.Eng, RPF. (FPInnovations) 
 

BACKGROUND 
In 2009, FPInnovations created a spreadsheet tool based on a culvert length field guide originally 
developed by Dominico Iannidinardo of Timber West Forest Corp. The FPInnovations’ culvert length 
estimation tool was developed to assist with estimating culvert barrel length requirements for cross 
drains and for stream crossings. The tool also provided expert comments on culvert and road cross-
section geometry. 
 
In 2014/15, with support from BC Timber Sales, upgrades were made to the culvert length estimation 
tool. These changes expanded the scope of the tool to include some important design considerations 
not in the original tool. The upgrades include a function that helps optimize culvert ordering from 
suppliers, expert comments on fish passage and coupler selection, and determination of appropriate 
culvert material type and wall thickness.  

UPGRADE 1: CULVERT LENGTH OPTIMIZATION 
The upgraded culvert length estimation tool determines the optimal combination of standard shipping 
pipe lengths that add up to the minimum cross drain length estimated by the tool. The spread sheet 
recommends combinations of up to four (4) standard pipe lengths. The user must click on the ‘Optimize’ 
button in order to activate this function (Figure 1). The user can set a length tolerance to limit the 
maximum difference between the estimated culvert length and the sum of the standard pipe lengths. 
The standard pipe lengths were determined with input from suppliers, the Canadian Steep Pipe Institute 
(CSPI) and a major B.C. forest company. The standard shipping lengths for culverts were found to be: 

• 10.0 m for culverts ≥ 1000 mm 
• 9.0 m for culverts < 1000 mm 
• 6.0 m for all culvert diameters 
• 4.0 m for all culvert diameters 

 Custom lengths can also be ordered in 1.0 m increments.  

The optimizer is not intended for use with fish bearing streams because these types of projects must 
adhere to provincial and federal legislation, and require professional oversight (FLNRO 2012).  
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UPGRADE 2: COUPLER INFORMATION PAGE 
Information on the form and function of the various culvert couplers is now included with the tool in an 
added tab. This information will assist the user when selecting couplers to connect multiple culvert 
sections and when discussing coupler options with suppliers. The coupler information came from the 
“Handbook of Steel Drainage & Highway Construction Products” (CSPI 2009).  

UPGRADE 3: FISH PASSAGE 
The upgraded culvert length estimation tool takes into consideration the stream channel width, gradient 
and velocity to provide expert comments and information regarding fish passage through culverts 
(Figure 1). Fish passage information is displayed to the right of the screen, and came from the British 
Columbia Ministry of Forests, Lands and Natural Resource Operations Fish-stream Crossing 
Guidebook (2012). Depending on the input values, the information on the right side of the screen will 
recommend either closed bottom or open bottom culverts for fish passage. Note that the “Optimize” 
button still needs to be clicked in order to activate this function.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
A. Stream characteristic input cells 
B. Standardized shipping culvert lengths (output) and length tolerance selector (input) 
C. Expert comment display area 
D. Optimize button 
E. Check box for fish bearing streams 
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Figure 1: Example view of the culvert length estimation tool with standard shipping length calculator and 
fish passage upgrades. 
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UPGRADE 4: CULVERT MATERIAL SELECTOR 
The upgraded FPInnovations’ culvert length estimation tool includes a function to recommend material 
types and wall thicknesses for the culvert that will be capable of providing a desired design service life. 
The material selector inputs include culvert design service life (DSL), the anticipated abrasion level, 
stream pH, hardness and chloride levels. Information used to develop the material selector comes from 
(Gillies and Penny 2011), (CSPI 2012), (CSPI 2013) and conversations with Ray Wilcock, the 
Executive Director of CSPI. 

In order to run the material selector, the user must first ascertain DSL, abrasion level, and water 
chemistry (pH, hardness and resistivity). To obtain the water chemistry readings, standard testing must 
be conducted on a sample of the stream water; several inexpensive water testing kits are available on 
the market. After all inputs are entered, the user must click on the “Recommended Culvert Material” 
button to activate this function. The tan-coloured result box displays a list of culvert type and wall 
thickness combinations that will provide the desired service life. Also shown is a design service life 
chart. On the chart, the red arrow indicates the plot location of pH and resistivity for a given water 
sample.  All solutions that are appropriate for the water sample are located directly to the left of the red 
arrow.(Figure 2).

Figure 2: Example view of culvert material selector. 
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