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53 counties

1,360 organized townships

357 communities



Looking Back……

Good 
Gravel



North Dakota Road Conference
Pre-Conference Workshop – Gravel Preservation

(sponsored by NDLTAP)
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The Machine Used for Building “Elevator Roads”

Disk cuts and moves 
soil onto conveyor

Operator controls 
depth of cut

Engine powers 
conveyor belt

Elevating Grader 
pulled by farm tractor

Mucker Roads



Weigh In



Section in Jackson County

(Corn & Bean Rotation)

1987 - 46 (80,000lb semis)

2017 - 93 (80,000lb semis)









Investment Strategies - Alternatives







https://www.ndltap.org/events/soy/

https://ndsoybean.org/innovations/











1 vehicle 

1 year

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

- 100 tons of fines per year!





Better Gravel – Better Roads
Better Roads – Safer Roads



The #1 problem with a 
gravel road:

It’s not a paved road!





Substandard 
Gravel

SD Standard  
Specification

Modified 
Specification

Buffer 
Sections

South Dakota Gravel Study



Better Gravel = Less Blading, 
Gravel Replacement, etc.
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South Dakota Gravel 
Quality Comparison Test

1” Minus Spec SD Spec, 
Low Fines & PI of 3

Modified Spec, 
High Fines & PI of 7 

75% less blading, 
no washboards

3$/Ton

7$/Ton

5$/Ton



What does your gravel spec look like?

Sieve Size NDDOT Cl 13 MT Gravel Surfacing SD/FHWA Gravel Roads 

Manual

Proposed Gravel 

Surfacing

1” 100 100 100

3/4” 70-100 80-90 100 70-100

1/2” 60-80

3/8”

No. 4 38-75 50-70 50-78 38-75

No. 8 22-62 37-60 37-67 22-62

No. 10

No. 30 12-45 12-45

No. 40 13-35 13-35

No. 200 7-15 4-18 4-15 7-15

PI 4-12 4-12 4-9

Shale (max %) 12.0 12.0

LA Abrasion (max %) 50 40 50

NDDOT 4, Fractured 

Faces

10 10



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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Wash boarding 

Problems

Raveling Problems

Good Performance 
if enough clay

Rutting 
Problems







NDDOT - 7,400 miles of road

No Gravel Roads

County/Local - 59,000 miles gravel

North Dakota has 107,000 miles of roadway
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Industry Comments:

 county specs vary great

 expectations are at times not realistic

 difficulty of making gravel with binder

 support better material efforts, safer roads



Plasticity Index - Clay 

The glue that holds the 

rocks and sand together



PI

Hydrometer

Sand Equivalent 

Bar Linear Shrinkage 
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2019 Dakota -

Gravel Road Test Track

Combining the efforts of South Dakota and North Dakota LTAPS



Amount of Bank Run Clay Needed to 

Fix Existing Gravel Problems
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Existing 

Gravel 

Problems 

(Loose Rock, 

Dust and 

Washboards)

Low

Moderate

High

Extreme

Gravel Mix 

Depth, 

Inches

1

1.5

2

2.5

% Bank Run 

Clay, 

by Weight 

Gravel

3

4.5

6

7.5

Bank Run 

Clay 

Application 

Rates, 

#/SY

3.0

6.9

12.3

18.9

Bank Run Clay,     

Tons per Road Mile 

for Treatment 

Width of 20 ft                 

(a)

20

40

70

110

Target Spread Length (ft) =
(Road width, ft) x (Mixing Depth in inches ÷ 12) x (Gravel Density of 135 lbs/CF) x (ClayTarget %) ÷ 100 

(Belly Dump Load, Ton) x 2000 x (Parts clay) ÷ (Parts Gravel +1)
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Locating Gravel Sources
Accessing the NRCS Web Soil Survey (WSS) 
Website
1. Google NRCS
2. Technical Resources
3. Soil Survey & Resource Assessments
4. Web Soil Survey (WSS)
5. Start WSS
6. Select land “Area of Interest” (AOI) under 

100,000 acres (156 square miles)
7. Search Keyword “Gravel Source”
8. Look at matches and look at most 

promising
9. Print out results for land area of interest







Trial Project

• Defense Access Road Program
− Funding for maintenance of TE Routes

− 300 miles of gravel roads in 8 Counties in ND

− FHWA works with the Air Force

− NDDOT typically manages the projects

• 2016 Graveling project 
− 40 miles in 5 counties

− Modified Cl 13 specified
• PI requirement of 4-9

− FHWA and the Air Force will monitor the project



How do you make the Transition to 

good gravel?

• Changing the specification?

− Get NDDOT to change the Cl 13 spec (add PI), or

− Add a plan note in your plans to modify the spec, or

− Modify the gravel spec in each county to what works for 

each county?

• Do some training on blading/maintenance with the 

different material!



How do you make the Transition to 

good gravel?

• Change your specification and start using it, or

• Need to try it first

− Get someone else to pay for it

• Like the Air Force



Spread Bank Run Clay 

with  Belly Dump

General Process:

1. Locate bank run clay source, dig holes to check moisture

2. Pulverize clay with blade, rotary mixer, disc, etc. & windrow 

with blade

3. Spread gravel windrow next to clay windrow and blade 

together

4. Reload belly dump with gravel clay mixture

5. Spread on 300 to 500 feet of road surface  If uneven 

spread, use more gravel on next load

6. Blade mixture into existing gravel
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Concept:  Add bank run clay and gravel to belly dump to help 

clay flow and spread uniformly during high speed spreading

Details:  Refer to one page guide
Note:  If spread is poor, 

lower clay moisture or add 

more gravel



Gravel Spec
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“Binder” 

Clay 

Requirement

“Gradation” 

Requirement
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