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NCHRP Synthesis 411  
Microsurfacing 

 National Cooperative Highway Research 
Program 

 A Synthesis of Highway Practice 

 Transportation Research Board  

 Cooperation with FHWA 



Organization and Execution 

 Choose a topic panel  

 Hire a consultant to do the research 

 Agree on what information should be in the 
research. 

 Send surveys to 50 DOT Maintenance 
Engineers and all Canadian Provinces 

 Compile the information from surveys into 
the synthesis 

 



Organization and Execution  

 Comprehensive Review of the Literature; 
ISSA, DOT’S, FHWA, Individual Information 

 87 question survey; 88% response from US 
and 93% from the Canadians 

 Evaluation of all 50 state DOT microsurfacing 
specifications as well as one from the 
FHWA/FLHD 

 Case studies of six micro surfacing projects 
from five U.S. states and one Canadian 
province 

 



Topic Panel 
   
 

 Simone Ardoin, Louisiana DOT 

 Lita Davis, County of San Diego 

 Amir H. Hanna, TRB 

 Thomas A. Kane, New York DOT 

 Robert E. Lee, Texas DOT 

 Frank N. Lisle, TRB 

 David Peshkin, Applied Pavement Technologies 

 Mary Stroup-Gardiner, California PP Center 

 Thomas J. Wood, Minnesota DOT 

 Stephen R. Mueller, FHWA 

 Rusty Price, Intermountain Slurry Seal, Inc. 



Consultant  
 

 Douglas D. Gransberg 

     Iowa State University 

     Ames, Iowa 



Synthesis Contains 9 Chapters, 
115 pages  

 1. Introduction 

 2. Summary of Information Collected 

 3. Design Practices 

 4. Contracting Procedures 

 5. Construction Practices 

 6. Equipment Practices 

 7. QC/QA and Performance Measures 

 8. Case Studies 

 9. Conclusions 



CHAPTER ONE, INTRODUCTION  

 Synthesis Objective; identify and synthesize 
accepted practices for microsurfacing PP 
programs 

 History 

 Environmental Impact 

 Key Definitions 

 Terminology 



Environmental Impact 



Environmental Impact 



Common Applications 

 Correct Minor Surface Profile Irregularities 

 Rut Filling 

 Higher Durability 

 Night Work or Cooler Temperatures 

 Restore Surface Friction to Asphalt and 
Concrete  



Key Definitions  
 
 Pavement Preservation 

 Preventive Maintenance 

 Routine Maintenance 

 Corrective Maintenance 

 



Microsurfacing Terminology 

 Microsurfacing versus Slurry Seal 
Terminology-----Differences; specifications 
and performance 

 Polymer  

 Chemical Break---Quicker Return to Traffic 

 Applied more than one stone deep 



Slurry Seal application 

Existing road surface 

Slurry surfacing 
 - Laid at one-stone thickness 
 - Largest stone bears traffic load 
 - Not designed for multiple layering 

1/4 - 3/8” 



Micro-surfacing - definition 

“… a mixture of polymer modified asphalt 
emulsion, mineral aggregate, mineral filler, 
water, and other additives, properly 
proportioned, mixed and spread on a paved 
surface… in variable thick cross-sections… 
which resists compaction” 

- ISSA Technical Bulletin A143 



Microsurfacing application 

Existing road surface 

Micro-surfacing 
 - Applied in multi-stone thickness 
 - Stone interlock and modified binder bears traffic load 
 - May be applied in multiple layers 

3/8” + 

3/8” + 



CHAPTER TWO, SUMMARY OF 
INFORMATION COLLECTED 

 Synthesis Methodology; Reponses from 44 
US State DOT and 12 Canadian Provinces 

 General Agency Information 

 Chapter Conclusion: 

 “Microsurfacing is fundamentally viewed as a 
tool to extend the service life of the existing 
pavement and thus it is used primarily as a 
pavement preservation treatment” 





Service Life 



CHAPTER THREE, DESIGN PRACTICES 

 Identify /characterize roads where micro 
surfacing treatment is appropriate 

 Select materials 

 Develop a JMF 

 Laboratory testing or Mix Design 

 Develop application rates 

 Prepare construction documents 



Microsurfacing Selection Criteria 



Best Use of Microsurfacing 



Micro surfacing Performance Ratings 

Performance  
Rating 

Excellent Good Fair Poor Very Poor 

US 1 20 4 0 0 

Canada 1 7 0 0 0 



Mix Design Responsibility 

Entity Develops Mix Design Number of Responses  US 
of  28 

Number of Responses  
Canada of  8 
 

Agency in house design 2 1 

Agency in house 
maintenance group 

2 0 

Agency in house materials 
lab  

1 1 

Micro surfacing Contractor 21 6 

Independent lab for 
contractor under the 
contract 

1 0 

Do not know 0 0 



SBR Latex Emulsion 
Modification 

Asphalt 

Latex  Film 

Asphalt 

Latex 

Latex Modified Emulsion Cured Asphalt Emulsion 





Aggregate Gradation/JMF Target 
Sieve Size Type III 

 Percentage Passing 
Stockpile Tolerance 
 

3/8 inch 100 

#4 70-90 +/- 5% 

 
#8 

45-70 +/- 5% 

#16 28-50 +/- 5% 

#30 19-34 +/- 5% 

#50 12-25 +/- 4% 

#100 7-18 +/- 3% 

#200 5-15 +/- 2% 



ISSA Specifications 

ISSA TEST NO. DESCRIPTION SPECIFICATION 

ISSA TB-139 

Wet Cohesion 

 @ 30 Minutes Minimum (Set) 

 @ 60 Minutes Minimum 

(Traffic) 

12 kg-cm Minimum 

20 kg-cm Minimum or Near 

Spin 

ISSA TB-109 
Excess Asphalt by LWT Sand 

Abrasion 

50 g/ft2 Maximum 

(538 g/m2 Maximum) 

ISSA TB-114 Wet Stripping Pass (90% Minimum) 

*ISSA TB-100 

Wet-Track Abrasion Loss 

     One-hour Soak 

     Six-day Soak 

50 g/ft2 (538 g/m2) Maximum 

75 g/ft2 (807 g/m2) Maximum 

ISSA TB-147 Lateral Displacement 5% Maximum 

ISSA TB-144 
Classification Compatibility 11 Grade Points Minimum 

(AAA, BAA) 

ISSA TB-113 
Mix Time @ 77 F (25 C) Controllable to 120 Seconds 

Minimum 

Table 5 

* 









TB 100  
W.T.A.T. 





TB 139 
Cohesion Test 



TB 147  
Lateral Displacement 

TB 109 
Excess Asphalt 







TB 144  
Classification Compatibility 





CHAPTER FOUR, CONTRACTING 
PROCEDURES 

 Contracting Types 

 Micro surfacing Programs and their Impact on 
Competition 

 Training and Certification Programs for 
Contractors and Inspectors 

 Warranties 

 Micro surfacing Contract Provisions 



Contracting Types 

 

 LOW BID; required by state and local 
legislation  

 Unit Price 

 IDIQ; Pre priced without knowledge of exact 
location or quantities  









Why Warranties ? 

 QA/QC Transferred to Contractors 

 

   Agency Staff Reduction 

 

   National Initiative from Method Specifications 
to Performance Specifications 



Micro surfacing Contract 
Provisions 
 Seasonal Considerations; Temperature 

Specifications, Air and Surface 

 Contract Payment Provisions;    

 Area or Weight?   

 Method or Performance Specification? 

 Incentive / Disincentive and Quality Price 
Adjustment Clauses 



Pay Item Unit of Measure  



CHAPTER FIVE, CONSTRUCTION 
PRACTICES 

 Surface Preparation; clean , pavement 
marking removal, crack seal, asphalt 
patching, tack coat. 

 Types of Applications 

 Full Lane Width Surface Course 

 Scratch Coat 

 Rut Filling 

  



 





Asphalt Preparation 



Rut fill Application 

 Over ½ inch 

 Use multiple applications when rut depth is 
greater than 1 inch 

 Rut filling box 

 Traffic after each application 

 Over crown 1/8 to 1/4 inch 

 Requires surface course 







Scratch Course 

 Less than ½ inch 

 Steel screed 

 Requires surface course 

 10 - 20 lbs./yd2 









CHAPTER SIX, MICROSURFACING 
EQUIPMENT PRACTICES 

 Continuous  Mixing Machines 

 Truck Mounted Mixing Machines 

 Calibration of Mixing Machines 

 Test Strips 

 Rolling 



Micro-Surfacing Application 

Spreader 
box 

Crushed 
aggregate 

Cement 
additive 

water 

Polymer 
Modified 
Emulsion 

Direction 
Mixing time 

15 to 45 seconds 

Mixture Brown & 
Homogeneous 

 
Breaking Time 

60 to 120 seconds 

Traffic in Approximately One Hour 

Mixture Black 

Water Flows 











What is calibration? 

 Process of measuring by weight 

  Actual output of: 

  Aggregate 

  Emulsion 

  Fines (dependent on machine make) 

 Correlated to revolutions of the aggregate 

belt 

 Recorded by a counter 





Why do we calibrate? 

 Allow the machine to be set such that the 

ratios of aggregate, emulsion and fines 

stay fixed at a predetermined level. 

  Ensure quality control of the system for 

the contractor and buying agency 



CHAPTER SEVEN, QC/QA and 
PERFORMANCE MEASURES 

 Quality Management 

 Manage Design  

 Manage Construction  













CHAPTER EIGHT, CASE STUDIES 



CHAPTER NINE, CONCLUSIONS 

















THANK  YOU! 


