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Culvert 

Types



Culvert Types



Standing Rock BIA Route 2019
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Standing Rock BIA Route 2019



Sioux County 

- July 2019



Standing Rock BIA Route 2019



Roads are dams





Water Pressure – What is Piping?

High Water

Pressure

Road Surface
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Stream Rules 

North Dakota’s Laws



North Dakota Stream Crossing Standards



Tip worth writing down!



100 – Year Storm

• 100-year storm refers to rainfall totals that have a 
one percent chance of occurring at that location in 
that year

• Encountering a "100-year storm" on one day does 
not decrease the chance of a second 100-year 
storm occurring in that same year or any year to 
follow



Gambling – the odds are always in your favor
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Flow Rate of Water – Velocity Checks

Bridge - 5 feet per second (walk)

Culvert – 10 feet per second (run)

(USFS uses 7 fps in the Badlands – (jog))



Outlet Scour
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North Dakota’s

Bridge Health 



9% of Nation’s 614,400 Bridges are Structurally Deficient (NBI, 2016) 
(75% of those deficient bridges are on Rural Roads)



North Dakota, 10th

worst in the nation for 
bridge health.   



North Dakota 
local roadway 
bridge info:  
About 3,100 bridges
47% good 
14% poor
21% posted 



Tip worth writing down!





Bridge length



Beam Shapes
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< 1/2 dia

20’ minimum



Bridge Components and Terms

• Three Major Bridge 

Components

– Deck

– Superstructure

– Substructure



46 died

Collapsed December 1967

The Silver Bridge was an eyebar-chain suspension 
bridge built in 1928. The bridge carried US 35 over 
the Ohio River, connecting West Virginia and Ohio.



I-35 W in Minneapolis - 2007

13 died

https://www.youtube.com/watch?v=O6ommRCUcsg

https://www.youtube.com/watch?v=74JNl5n-YdI

https://www.youtube.com/watch?v=O6ommRCUcsg
https://www.youtube.com/watch?v=74JNl5n-YdI


Bad 

Day



Really

Bad 

Day



http://www.myndnow.com/news/minot-news/bridges-destroyed-in-

bottineau-county-flooding/686441852

http://www.myndnow.com/news/minot-news/bridges-destroyed-in-bottineau-county-flooding/686441852


When to check

What bridges to check

When to close

Who to Inform

Actions to Save Bridge

Flood Plan of Action



Bridge Photos – Photography 101

Upstream – Downstream – Roadway both ways









Underwater Inspections



Detour Length 
– Closures



Detour

Length



Cass County Bridge Structures

• 564 Total Structures

• 231 Major Structures (Greater than 20 feet in length)

• 333 Minor Structures (Less than 20 feet in length)

• County Culvert Policy



Bridge Costs

• Concrete Bridge - $275 Per Square Foot or approximately 
$800,000 for a 28’ x 100’ bridge

• Concrete Box Culvert

– Major Structure by Contractor - $250k-$300k

– Minor Structure by Contractor - $200k

– Minor Structure by County Forces - $75k-$150k

• Bridge Bundling (internal and with neighbors)

• County Forces versus Contractors



Bridge Life

• Concrete or Steel Bridge – 70 years

• Concrete Box Culvert – 70 years

• Steel Culverts – 30 to 50 years

• With 564 structures with an average 70-year life span I need to 
replace 8 structures every year just to keep up!





GRIT Team – Office and On-Site 
Assistance

Brad Wentz – Leanna Emmer – Kelly Bengton – Ed Ryen





GRIT – Geographic Roadway Information Tool

Web map viewer 
available to all for 

reviewing and analysis



Load Rating of Bridges



Axle spacing is as 

important as axle weight in 

designing bridges.  In 

Figure A, the stress on 

bridge members as a 

longer truck rolls across is 

much less than that 

caused by a short vehicle 

as shown in Figure B, even 

though both trucks have 

the same total weight and 

individual axle weights. The 

weight of the longer 

vehicle is spread out, while 

the shorter vehicle is 

concentrated on a smaller 

area.

















Pack Rust Expansion 7X



Concrete Delamination













How to Close a Bridge

When to Close

Why Close

Who to Inform









NDLTAP – Classes, Newsletters, Info and more.
Join our Email list and let the learning begin…..

North Dakota Local Technical Assistance Program - (NDLTAP)





Greetings from the NDLTAP Team



Presentation Partners





Together, we do great 
things!   
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Happy Trails







Truck Overweight Permit System




