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Introduction
 Unpaved roads
 Role
 Problems
 Questionable sustainability
 Safety and environmental concerns

 Range of management issues 
primarily funding and limited 
unpaved road engineering 
expertise in general

 Chemical treatments will not 
make a bad road good, they will 
only keep a good road good



Introduction
 Unpaving:
 Many rural paved roads have 

“evolved” from gravel roads, with 
limited engineering during the 
evolution

 Many should not have been paved 
to start with

 “Upgrading” to engineered 
unpaved is an option
 But seen as going backwards
 “I pay taxes, why don’t you just pave it 
properly!”



Outline

 Introduction

 Unpaved roads

 Additive categories

 Additive selection

 Specifications

 Summary



Introduction
 Gravel road problems
 Fines loss (dust)
 Wet weather passability
 Safety
 Environment

 Recommended approach
 Focus on addressing above issues
 Start with building the best possible road
 Use chemical treatments  to keep it good
 Set up a simple GRMS
 Justify approach through extended life of 

gravel and reduced maintenance



Guidelines



Guidelines?



Why Read Guidelines?



Why Read Guidelines?



Role of Chemical Treatments
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Kootenai National Forest, MT
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Additive Categories
 Two main groups of chemical 

treatment
 Surface stabilizers to control fines loss 

(dust control)
 Full‐depth stabilizers for improving 

passability, preserving material, and 
dust control

 Various categories and sub‐categories 
within each group



Additive Categories
 Fines retention/surface stabilization
 Water and water with surfactants
 Water absorbing
 Organic non‐petroleum
 Organic petroleum

 Stabilization/strength improvement
 Organic petroleum
 Synthetic polymer emulsions
 Concentrated liquid stabilizers



Water & Water with Surfactants
 Most commonly used
 Usually most expensive
 Short‐term effect
 Water may be “free”, application is not
 Accelerated road deterioration
 Pumping of fines
 Erosion
 Potholes

 Social impacts
 Environmental impacts



Water Absorbing
 Magnesium, calcium, and sodium chloride



Organic Non‐Petroleum
 Glycerin based, lignosulfonate, molasses, plant oils 
(soy, canola, palm, corn, etc.), rosins, tall oils



Organic Petroleum
 Bitumen emulsions, base / mineral oils, petroleum 
resins, synthetic fluids, waxes, etc. 



Organic Petroleum



Synthetic Polymer Emulsions
 No official subcategories, but generally includes 
acrylates, latexs, PVCs, PVAs, SBS, etc.



Concentrated Liquid Stabilizers
 High acidity (sulfonated oils, ionic stabilizers) and low/neutral 

acidity (enzymes)
 Chemical reaction with soil
 "Waterproofs" clay minerals
 Compaction aid

 Limitations
 Must be applied as mix‐in
 Dependent on soil chemistry
 Can be difficult to maintain
 May require additional dust control



Performance Prediction
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Water Absorbing
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Water Absorbing



Organic and Polymer Emulsions
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Conc. Liquid Stabilizers
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Current Practice
 Currently based on:
 Experience
 Guides
 US Forest Service Guide (1999)
 US Army Corps of Engineers
 FPInnovations (Canada)
 UCPRC / FHWA

 Marketing by suppliers



Background
 1999 US Forest Service Guide
 New developments since 1999
 More products (±200 in USA)
 More/refined categories
 Dust control vs. stabilization

 Additional experience
 Documented field trials

 Requests for more detailed 
guidance, preferably with 
ranking



New FHWA / UCPRC Guides
 Ten‐step process, based on 

approach of  “keeping a good road 
good”

 Start with a clear objective
 Temporary dust control
 Long‐term fines preservation
 All weather passability
 Unpaved road management 
 Reduced maintenance
 Extended gravel replacement intervals



Additive Selection
 Step 1:  Review experience
 Step 2:  Understand road  and road materials
 Step 3:  Set objective
 Step 4:  Select traffic and climate categories
 Step 5:  Select plasticity index and fines content
 Step 6:  Consider road geometry
 Step 7:  Calculate performance / rank for selection
 Step 8:  Understand environmental impacts
 Step 9:  Understand other limitations
 Step 10: Do performance testing



Treatment Selection Tools
 Manual using forms in guide
 Spreadsheet (FHWA version)
 Web‐based (UCPRC version)



What’s in the Blackbox?



Treatment Selection Tools
 Manual using forms in guide
 Spreadsheet (FHWA version)
 Web‐based (UCPRC version)
 www.ucprc.ucdavis.edu/ccpic



Home Page



Treatment Selection



Data Input



Change in Material Properties



Change of Objective



Other Considerations
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Specifications
 Literature review and discussions
 ASTM Specs
 FHWA Standard Specs
 County specs

 Qualified product lists
 Clear need for generic 
specifications to cover all 
product sub‐categories
 Procurement, environmental, and 
application



Procurement
 Based on any agency being able to specify a 

category of product(s) based on selection 
results

 Certificate of compliance
 Product name and category
 Verifications
 Category requirements
 Safety data sheet
 Environmental requirements

 Category specifications
 ASTM format, based on current calcium 

chloride specification
 ASTM tests

 Example language provided in guide



Example Spec Language



Treatment Application
 Example specification 
language for:
 Chemical treatment application 
plan

 Contractor compliance
 Equipment
 Weather conditions
 Application
 Surface preparation
 Spray‐on
 Mix‐in
 Curing
 Records

 Warranties



Application
 Performance will always be linked to application
 Always prepare the road appropriately
 Use mix‐in treatments where possible, multiple spray‐on 

treatments if not
 Incorporate during regravelling
 Chemical substitutes compaction water

 Shape and compact
 Ensure adequate drainage
 Crossfall and side (off and away)



Why Compact?
 ± 2,000 tons to place 75mm of gravel on a 
1.5km x 7m road

 25mm lost within 3 months if not compacted
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Summary
 Huge range of chemical treatments
 There are no “wonder” products
 Select treatment based on
 Problem/objective
 Traffic, climate, and  materials (test!)
 Cost‐benefit
 Vendor credibility

 Understand likely performance
 Apply and maintain appropriately
 Use treatments as part of a road 

management strategy to keep a 
good road good



Time for a Break?

djjones@ucdavis.edu   www.ucprc.ucdavis.edu/ccpic



Save the Date
 12th Transportation Research Board International 
Low Volume Roads Conference

 Kalispell, Montana, September 15 ‐19, 2019


