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ROADWAY MATERIALS 

•Roadway Surfacing Alternatives 

•Dust Control and Soil Stabilization  

•Aggregate Design Issues 

•Marginal Materials and Improvements 

•Quality Control  

•Materials Source Management— 

   Development and Reclamation 



Why do we improve the road 

surface? 

• To improve the driver comfort 

• To reduce road user costs 

• To get places faster 

• To reduce short-term road maintenance 

needs 

• To reduce erosion from the road 

surface 

---But--- 

It costs $$ 



PALAU,  

Bob Gavenda NRCS 



K. Skorseth, SD LTAP 



Surfacing Alternatives 















Dust and Palliatives 







STABILIZERS AND DUST 

SUPPRESSANTS 
TRADITIONAL 

• Cement, Lime, Fly Ash, Asphalt, Water 

 

• Moisture Absorbing Products (Hygroscopic materials): 
 Calcium chloride 

 Magnesium chloride 

 Sodium chloride 

 

• Organic Petroleum Products: 
 Asphalt  emulsions 

 Liquid asphalt 

 Dust oils 

 Modified asphalt  emulsion 

NON-TRADITIONAL 

• Organic Non-Petroleum Products: 
 Lignosulfonates 

 Animal Fats 

 Tree Resins, Molasses 

 Tall Oils, Vegetable Oils 

 

• Enzymes, Synthetic Polymers, Clay Additives 



Selection Criteria 

• For Traditional Stabilizers, the selection 
process is well documented, depending on 
soil type. 

• For Non-Traditional Stabilizers, application 
rates, methods, and effectiveness are 
inconsistent, not well documented, and 
sometimes misleading. 

• For seasonal applications, Lignins and 
Chlorides have the best proven performance. 

• Enzymes have good potential in clay soils, 
but  very inconsistent performance. 

• New stabilizers need testing and evaluation.  



DUST PALLIATIVE PRODUCT 

SELECTION CHART 

From: US Forest Service Publication, Bolander  

                                                                                

Dust Palliative 

Traffic Volumes, 

Average 

Daily Traffic 

Surface Material 
Climate During 

Traffic 

Light 

< 

100 

Medium 

100 to 

250 

Heavy 

> 250 

(1) 

Plasticity Index 
Fines  

(Passing 75μm, No. 200, Sieve) 
Wet 

and/or 

Rainy 

Damp 

to dry 

Dry 

(2) < 3 3 – 8 > 8 < 5 5–10 10-20  20-30 > 30 

Calcium Chloride      X    X     
X 

(3) 

X 

(3,4)   X 

Magnesium 

Chloride      X    X     
X 

(3) 

X 

(3,4)    

Petroleum 
      X  

(5)  
 

(6) 
X X  

(3)    

Lignin 
    

X  
  

(6) 
X      

 
(3,6) 

X 

(4)     

Tall Oil 
   X    X X  

  
(6) 

 
(6) 

X      

Vegetable Oils   X    X   X X X   

Electro-chemical     X    X        
 

(3,4)   

Synthetic 

Polymers    X    X X   
  

(6) 
X X      

Clay Additives 

(6)    X          X X 
X 

(3)    

Legend:   = Good  = Fair  X = Poor 

Notes: (1) May require higher or more frequent application rates, especially with high truck volumes. 

 (2) Greater than 20 days with less than 40% relative humidity 

 (3) May become slippery in wet weather 

 (4) SS-1 or CSS0-1 with only clean, open-graded aggregate 

 (6) Road mix for best results 









Aggregate Use 

 and Requirements 







Surfacing Design for Aggregate  











Penn State Dense Surface Aggregate 

 (DSA) 

pH, L.A. Abrasion, Optimum Moisture %: 





Materials 

Improvement 









CTI 



With CTI 

Without CTI 

50 Truck Passes 







Separation/Reinforcement  

With Geosynthetics 

 





Tandem Wheel Gear Weight
One Layer System

 Tire Pressure = 80 psi
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Tandem Wheel 

43,750 lbs

37,500 lbs

24,000 lbs

17,500 lbs

  8,000 lbs

Adapted From Steward et al. 1977

a = Radius of Contact Area

3a

54"

24 “ 

15 “ 

13 “ 

WITHOUT GEOTEXTILE 

WITH GEOTEXTILE 

WITH GEOGRID/GEOTEXTILE 

Unpaved Road Design 



Quality Control 





DCP- 

Dynamic 

Cone  

Penetrometer 



You Get What You Inspect,  

Not What You Expect 



Compaction 



Compaction 
 

• Almost all treatments require 
compaction 

 

• All treatments improve w/compaction 

 

• Cheapest treatment to apply 

 

• Compaction = right size roller for the 
right material and properly used 

 

• Specify procedure or end result 
 

 









REMEMBER 

Drainage 

IS Critical! 



Pit or Quarry Development 

and Reclamation 



KEY QUARRY ISSUES 

• Locating Suitable Sources 

• Quantity and Quality 

• Satisfying Environmental Requirements 

• Site Development 

•  Pit Development Plan 

• Site Reclamation 
 

















Pete Bolander, et. al 

Ken Skorseth 

Useful  

References 





What is Important? 

• Know your Soils and Traffic 

• Select the Appropriate Surfacing Standard 

• Use Appropriate Aggregate Gradation 

• Consider In-place Soil Stabilization 

• Use Cost-Effective Local Materials 

• Use Adequate Q C /Sampling & Testing  

• Compact your Soils and Aggregates 

• Drain your Materials 

• Develop Quarries…then Reclaim Them 
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