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Greetings from the 

North Dakota Local Technical 

Assistance Team

__________________

NDLTAP



Sandy Baisch
Retired 2019

How lucky am I to have 
something that makes saying 
goodbye so hard. Winnie the Pooh



Amanda Miller
NDLTAP Administrative Secretary



Andrew Wrucke
UGPTI Road and Bridge Engineer

Now with City of West Fargo

Jerolyn Swenson 
UGPTI Road and Bridge Engineer

Now with Detroit Lakes - MNDOT



Kelly Bergtson, PE 
UGPTI Road and Bridge Engineer

Starts February 18, 2020



Greetings from the 

NDLTAP Team 



North Dakota’s Local Road Network 

97,600 miles

6,600 miles are paved

59,000 miles are gravel surfaced

32,000 miles are unsurfaced





1 vehicle 

1 year

1 ton dust per mile Each mile with 100 cars per day

- 100 tons of fines per year!



Two semi drivers were seriously 
injured when their rigs crashed into 
each other in a blinding dust on a 
county road.

Both were flown by helicopter to 
hospitals….











The #1 problem with a 
gravel road:

It’s not a paved road!



Better Gravel – Better Roads





Remember 

When…

Institutional 

Knowledge







Looking Back……

Good 

Gravel







25

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 
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Plasticity Index

Clay 

The Glue that holds 
the rocks and sand 

together



SDDOT/SDLTAP Surface Gravel Study 

Brookings Site:

Constructed in 2011 

Observed in 2012, 2013, 2014 & 2015 



Substandard 
Gravel

SD Standard  
Specification

Modified 
Specification

Buffer Sections

South Dakota Gravel Study



Road mixing natural clay to get a high 

quality surface gravel



Volume of loose aggregate measured in a dry 

season was the biggest difference in the test 

sections. 





Corrugation was a 

problem on the 

substandard section.  

No corrugation on the 
modified section. 



Substandard section – aggregate moved 
outward over 4 ft since 



Change in Roadway Surface Width
Constructed Width – 21.5 ft on all sections

Constructed Width – Modified Section

Current Width – Oct 2013

Constructed Width – Standard Spec Section

Current Width – Oct 2013

Constructed Width – Substandard Section

Current Width – Oct 2013

Current width ranges from 22 ft on modified section (top 

bar) to 25.25 ft on substandard section (bottom bar)



One of the biggest challenges was 

finding gravel that meets the modified 

SDDOT Specification: “Shall have 

minimum plasticity index (PI) of seven”.   

(Even higher minimum was considered 

in project planning) 



The modified section in the spring 
after construction



• Blade maintenance 

Substandard section – 4 times

Modified section - once 

• Resistance to change



• Meeting basic SDDOT standard surface gravel 

specification reduces loose aggregate by 1/3 to 1/2. 

• 405 tons of loose aggregate on substandard section and 

only 71 tons on modified section.

• No corrugation ever observed on standard or modified 

material.







Gravel Roads 
60,000 miles









Pit Information
Location                                             Name         Quantity

SW 1/4, Sec. 29, T134N, R86W     Zimmerman     25,000 CY

NW 1/4, Sec. 35, T132N, R87W     Ruscheinsky   15,000 CY
Total 40,000 CY

Grant County reserves the right to modify the overall 
quantity and the quantity provided at each location.

This statement may raise bids because contractor cannot 

base bid off of the 40,000 CY.   What if they change to 
20,000 CY?

Pit Bid Option A Bid Option B Bid Option C

Zimmerman 15,000 CY 20,000 CY 25,000 CY

Ruscheinsk 10,000 CY 12,500 CY 15,000 CY

The approach shown below is an option to help the bidder.

R-1 Elev. 2051.8

0’ – 1.5’ Top

1.5’ – 5’ Gravel

5’ +         Sand



Gradation and Quality 
Requirements
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Ruscheinsky 
Pit Tests

R-2 R-9 Average

4" 100 100 100

3" 89 88 89

3/4" 78 69 74

3/8" 58.0 47 53

#4 46 39 43

#30 28 25 27

#200 6.0 7.1 6.6

Ruschienski PitSieve 

Size





PI – Cohesiveness

Sand Equivalent

Hydrometer





PI=LL-PL



Ribbon Video and Simple Checks

PI Control Samples

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

























Investment Strategies - Alternatives









“Gravel Preservation” – Tim Horner, PE

Gravel Survey

WDEA Wise Road Project

Better Gravel

Better Maintenance Practices

















What is Gravel????



The king can do no wrong…..


