
APPENDIX E:  
ESTIMATING CULVERT LENGTHS

A.	DETERMINING NEEDED CULVERT LENGTHS

The following simplified procedure1 can be used to determine culvert 

lengths needed for installation of a new stream crossing or a ditch relief 

drain. Refer to the following diagram (Figure E-1) for specific locations 

and distances described in the step-by-step procedure. A complete 

example follows the step-by-step instructions outlined in Table E-1. 

Example 1:  Converting horizontal distance to slope distance 
	 44 feet horizontal distance equals 52.4 feet slope distance on a 65% slope.

	 horizontal distance	 ×	 correction factor	 =	 Slope distance 
	 (44 ft)	 ×	 (1.19)	 =	 52.4 ft

Example 2:  Estimating culvert length for a 14 foot wide road crossing a stream with a 55% 
gradient. The estimated inside fill depth, above the cmp inlet, will be 6 feet and the fill depth above 
the outlet will be 13 feet. 

Step 1: Estimated depth of fill at culvert inlet (F
inlet

) = 6 ft  
Step 2: C = 1.5 × 6 = 9 ft 
Step 3: If 14 ft wide road (W), then ½ (14) = 7 ft 
Stake A (the location of the culvert inlet) should be placed on the ground a distance of (9 + 7) = 16 
horizontal ft up the stream channel from the flagged centerline of the road. According to Table E-2, 
16 ft horizontally on a 55% slope is equal to 18.2 ft slope distance (16 ft 3 1.14 = 18.2 ft). Place 
the inlet stake (A) 18.2 ft up the channel from the centerline of the road. 
Step 4: Estimated depth of fill at culvert outlet (F

outlet
) = 13 ft  

Step 5: C = 1.5 × 13 = 20 ft 
Step 6: If 14 foot wide road (W), then ½ (14) = 7 ft  
Stake B (the location of the culvert outlet) should be placed on the 	ground a distance of (13 + 20) = 
33 horizontal ft down the stream channel from the flagged centerline of the road. According to the 
Table E-2, 33 ft horizontally on a 55% slope is equal to 37.6 ft slope distance (33 ft × 1.14 = 37.6 
ft). Place the outlet stake (B) 37.6 ft down the channel from the centerline of the road. 
Step 7: Length of culvert needed = 18.2 ft + 37.6 ft = 55.8 ft or approximately 56 feet.

Approximately 4 ft (2 ft on inlet and 2 ft on outlet sides) should be added to this length 
to make sure the culvert inlet and outlet extend sufficiently beyond the base of the fill. 

Final culvert length to be ordered and delivered to the site = 56 ft + 4 ft = 60 ft 

1	  Method for estimating required culvert lengths described in USDA-SCS/USFS (1981).

401

HANDBOOK FOR FOREST, RANCH AND RURAL ROADS

ESTIMATING CULVERT LENGTHS



FIGURE E-1.   
Determining 
culvert length

TABLE E-1. Steps to calculate culvert lengths

Step Do this…

1
Estimate the depth of fill (F) at the running surface on the inside of the road above the culvert 
inlet (point “a”).

2
Additional width (C) due to fill is then estimated as 1½  times the fill depth (F) (assuming all fill 
slopes are 1½ : 1 in steepness)

3

Add half the road width (½ W) and the fill width (C). Measure this distance horizontally 
upstream from the center line of the road and place stake at location A. The horizontal distance 
must be converted to slope distance before you can tape it off on the ground. Converting 
horizontal distance to slope distance (on-the-ground distance) is simple using Table E-2.

4 Repeat steps 1 through 3 for the culvert outlet side of the crossing and place stake at location B.

5
Measure the slope length between stakes A and B. This measurement, plus 4 extra feet (2 
ft at the inlet and 2 ft at the outlet beyond the edge of the inboard and outboard fill slopes, 
respectively), is the length of culvert needed for the installation.

TABLE E-2. Slope correction factors to convert horizontal distance to slope distance

Hillslopes or 
stream channel 

gradient (%)

Correction factor 
(multiplier)

Hillslopes or 
stream channel 

gradient (%)

Correction factor 
(multiplier)

10 1.001 45 1.10

15 1.01 50 1.12

20 1.02 55 1.14

25 1.03 60 1.17

30 1.04 65 1.19

35 1.06 70 1.22

40 1.08 75 1.25
1for a slope of 10% or less, no correction factor is needed
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