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Background

In North Dakota:

• 107,000 miles of public 
roads and trails state-
wide

• Approximately 90% of 
mileage is locally owned 
(county, town, township or 
municipal)



•Between 2017 and 2021 (from 2024 
SHSP)
• 40% of fatalities are occurring on local 

roads
• 48% of serious injuries are occurring on 

local roads
• 85% of fatalities are occurring in rural 

areas across the state
• Increase in fatalities on local roads

What’s going on in ND?



How can you help with keeping road users safe?

•Signing

•Clear Zone

•Roadway Surfacing



Road Agency Duty

•Provide safe roads

•Warn of existing known hazards



Why do we Need Signs or other Traffic Control Devices?

•Safety

•Promote movement of traffic

•Provide direction & guidance



Why do we have Standards and Regulations?

•To meet driver expectation

•Provide uniformity and 
consistency across jurisdictions
• Simplifies the task of the road 

user – avoids confusion and aids 
in the recognition and 
understanding



Hazards



Other Hazards



Other Hazards



Message?



Where are the rules I need to follow?

•2023 Manual on Uniform Traffic Control Devices 
(MUTCD)
• 11th Edition published on December 19th, 2023
• Effective on January 18, 2024
• States need to adopt within 2-years

• In whole, or

• have a State MUTCD, or 

• Supplement that is in substantial conformance with the National 
MUTCD as their legal State standard for traffic control devices 

•NDDOT Adopted July 2024

•Owner Requirements
• Township, County, City, Tribal, State, or perhaps another agency



Placement of your signs



Proper Height and Offset



Proper Height and Offset



Proper Height and Offset



Proper Height and Offset



Advanced Placement of Warning Signs







Note the spacing has increased 
and also additional speeds 
in2023 MUTCD

2009 MUTCD



Do you have a sign Policy?



Signing Policy

• Purpose and goal

• Applicable signs this applies to

• Resource materials

• Sign inventory

• Removal of signs

• Approved sign evaluation methods

• Sign replacement

• Modification or deviation from policy



Help with Downed Signs



Retro-Reflectivity



Sign Management & Reflectivity



Fatalities



Accidents (Crashes)



Older Driver Vision

• Starting at age 20, the amount of light needed to see doubles every 
13 years
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Reflective Sheeting

• Minimum Maintained Retroreflectivity



Reflective Sheeting



Testing Retro-Reflectivity

• Retroreflectometer

• Inspect at night
• At least 60-years old



Testing Retro-Reflectivity

• Test Panels

• Comparison Panels



2-35





Clear Zone



Clear Zone



Clear Zone Considerations

• Curb doesn’t change the clear zone

• Speeds as low as 25-MPH have a clear zone

• Tree size in clear zones should be considered at maturity



Clear Zone







Gravel Roadway



Gravel Roadway

The #1 problem with a gravel road:

It’s not a PAVED road!





Gravel Quality

• What can poor quality gravel cost you?
• $$$$$

• Additional maintenance

• Blading

• Cutting out washboards

• Additional gravel

• Fines blow in the wind

• Larger material to the shoulders and in the ditch

• Crop production
• Decreases with dust settling on your plants





Gravel & Dust (fine material) Loss



Gravel Quality

• What can poor quality gravel cost you?
• Safety

• Health

• More dust

• Vehicles Lose of control 

• Float

• Wash boards

• Rutting



Float or Loose Rock



Float Test (loose aggregate)



Gravel – Washboards



Gravel – Corrugations = Washboards



Gravel Quality

• What can good quality gravel save you?
• $$$

• Reduced maintenance cost

• Less blading

• Less frequent graveling

• Lives or your health
• No more washboards

• Reduced float

• Less dust

• Crop production
• Increases with less dust





Gravel Quality

• Density/Air Voids
• Want good density which equals low air voids



Gravel Quality

• Concrete
• Gradation of aggregates are sized to minimize the voids – rocks are tough

• So what holds the aggregate together
• Cement

• Still has air voids but the cement holds everything together and the hard 
surface sheds water



Gravel Quality

• Hot Bituminous Pavement
• Gradation of aggregates are sized to minimize the voids – rocks are tough

• So what holds the aggregate together
• Asphalt Binder

• Still has air voids but the asphalt binder holds everything together and the 
hard surface sheds water



Gravel Quality

• Gravel
• Gradation of aggregates are “not” sized to minimize the voids – we have some 

large sized, medium sized, and then some finer material

• So what holds the aggregate together
• ?????

• Nothing, unless you have PI (clay) for a binder…

• Not a hard surfacing so it doesn’t shed water easily or at all

• With PI, you can get a surface that helps shed the water



Gravel Quality – Gradation and Binder



Plasticity Index

Clay, the glue that hold the 
rocks and sand together



Clay Content



Good gravel surfacing (good 
representation of sizes to fill voids, high 
enough minus #200 to create road crust, 
will hold chlorides well

Too much coarse rock, lacking 
coarse sands – will ravel badly

Too much coarse sand, too little 
rock, will washboard badly 



Gravel Surfacing – SSP6

Revised 10-15-2024



Better Gravel = Less blading, Gravel replacement



Change in roadway surface width constructed width – 21.5 
ft on all sections



Change in Section







Gravel – Materials Assessment



Proper Gravel Section

• How do you get a non-hardened surface to shed water?
• Proper Slope and have a Crown!!



What is one of the biggest Challenges in Road Maint?

• Maintaining the proper crown!!!!



Lack of 2% Crown



Crown

Good Excessive



• Crown should be at or near ½ inch per foot [ 4 % ]

– 4% Gravel 2% Asphalt

• Example: 24 ft. roadway should have 6 in. of crown

• Crown should be straight like a roof

• Eliminates flat areas in travel way
• Which allow water to remain on road surface and

cause potholes and other problems



Slope Meter



Resources



Unpaved Road Safety Poll

• UGPTI received a grant to look at unpaved road safety
• Conduct a survey – Survey is located at our Booth

• Those who hand in a survey will be eligible to win a door from us

• We also have a link (https://dotsc.ugpti.ndsu.edu:9193/) or you can use this 
QR code to report a traffic safety issue

• We can also help at the booth on this one as well

• It is also located on the paper survey at the booth

https://dotsc.ugpti.ndsu.edu:9193/
https://dotsc.ugpti.ndsu.edu:9193/


Unpaved Road Safety Poll

• Traffic Safety 
issue



Questions?

Bryon Fuchs, PE
bryon.fuchs@ndsu.edu

701-371-3483

mailto:Bryon.fuchs@ndsu.edu


Thank you
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