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PART 1 

Thin Overlays and Ultra Thin Bonded Wearing Courses , PCI Matching, 
Benefits  
 



Thoughts…. 

• MAP 21 
• Asphalt Institute 
• www.asphaltinstitute.org 
• NCPP and FP2 
• www.pavementpreservation.org 
• Pavement Preservation Partnerships 
•  Industry & www.arra.org, www.slurry.org, 

www.aema.org 



Thoughts…. 

•  If we all adopt the Three Legged Stool System, 
could we get our roads up to an ASCE Report 
Card Rating of A? 

• Could we increase the tonnage of HMA 
produced from 600 million tons per year to 800 
million tons per year by re-allocation of usages? 

• Could everyone win, win, win? 
• Can we eliminate our backlog deficit of bad 

roads? 

















1.  List benefits of thin and ultra-thin (UTBWC) 
HMA overlays 

2.  Describe recommended materials 
3.  Describe recommended construction 

procedures 
4.  List key quality control activities 

Learning Outcomes Session 5 



5.  Describe potential construction and 
performance problems 

6.  Identify troubleshooting solutions 
7.  Understand a sample of PCC preventive 

maintenance solutions 
8.  Explain HIR and CIR in pavement preservation 

applications with a brief introduction to in-
place asphalt recycling 

Learning Outcomes (continued) 



• Overview: 
–  “Thin” overlays—thickness between 19 and 38 

mm (0.75 and 1.50 in)  
–  “Ultra-Thin” overlays—thickness between 10 and 

20 mm (0.4 and 0.8 in) 
–  Polymer modification in binder asphalt has really 

helped out the industry with cost effective way 
to extend the life of thin overlays 

Thin vs. Ultra-Thin Overlays 



Benefits of Thin & Ultrathin HMA 

•  Improved ride quality 
•  Improved surface friction 
• Corrected surface defects 
• Enhanced appearance 
• Sealed surface 
• Reduced splash and spray 
• Balancing the industry 



• Overview: 
–  This type of surfacing is very applicable for use 

on urban streets, where cold milling may be 
required to maintain a minimum curb reveal 

–  Isolated structural damage (fatigue cracking) 
should be repaired before the overlay 

–  Any rutting deeper than ¼ inch should be 
corrected prior to the thin overlay 

Thin Overlays 



• Notes: 
–  The thickness should be a minimum of three 

times the nominal maximum aggregate size 
–  Thus, for a pavement with a nominal aggregate 

size of ½”, the thickness should be at least 1 
½” 

–  Careful PCI correlation is essential for success 

Thin Overlays 



• Notes: 
–  Good lay-down and compaction procedures 

should be followed see MS-4 and MS-22 AI 
–  The use of warm mixed asphalt (WMA) 

technology for thin overlays is gaining popularity 
–  The lower temperatures of WMA means the mix 

cools slower, allowing more placement and 
compaction time (as well as longer haul routes) 

Thin Overlays 



• Plant-mixed  
• Three types (based on gradation) 

–  Dense-graded 
–  Open-graded friction course (OGFC) 
–  Stone matrix asphalt (SMA) 

Thin HMA Overlays 
Defined 



Thin HMA Overlays 
Advantages 

• Long service life 
• Smooth riding surface 
• Low noise emissions 
• No stone loss 
• No curing time 
• No binder run-off 
• Placed as part of staged construction 



Ultra-Thin HMA Overlays 
Defined 
 
• Single pass placement 

-  Specially modified pavement equipment 

• Polymer-modified asphalt emulsion tack coat 
– Sprayed behind truck tires ahead of screed, no 

tracking concerns 

• Dense-graded or gap-graded HMA 
– Conventional compaction equipment similar to HMA 

operation 





• Notes: 
–  Ultra Thin Bonded Wearing Course is a heavy 

application of a polymer modified emulsion 
followed immediately by a thin layer of gap 
graded hot mixed asphalt 

–  The emulsion is applied through a spray bar 
mounted behind the wheels and immediately 
ahead of the screed on a conventional HMA 
paver 

Ultrathin Overlay (UTBWC) 



• Notes: 
–  This allows the hot mixed asphalt to drop onto 

the unbroken emulsion 
–  The hot material immediately flashes the water 

component of the emulsion to steam which 
draws the residual asphalt into the hot mixed 
asphalt to form a strong cohesive bond with 
both insitu pavement and new HMA 

Ultrathin Overlay (UTBWC) 



• Notes: 
–  The surface produced by the UBWC process is 

very smooth and opened textured surface that 
can significantly reduce tire/pavement noise and 
improve skid resistance 

–  The UTBWC system also provides a waterproof 
layer and a strong bond to the existing 
pavement structure 

Ultrathin Overlay (UTBWC) 



Ultra-Thin HMA Overlays 
Advantages 

• Rapid application 
• Excellent adhesion 
• Short, concise construction zone 
• Quick opening to traffic 
• Minimal effects on curb reveal, utilities, and 

guardrails 



Introduction to HMA Materials 



• Tack coat 
• Aggregates 
• Asphalt binder 
• Additives 

Thin HMA Overlays 
Materials 



Thin HMA Overlays 
Aggregate Gradations 

Dense-Graded Open-Graded 

Gap-Graded 





Thin HMA Overlays 
Aggregate Requirements 

• Clean, high quality materials 
• Polish resistant 
• Conventional specifications for dense-graded 

overlays 
• OGFC and SMA overlays have more stringent 

requirements 
• Thickness = 2 times maximum aggregate size 



• Conventional mix design procedures 
• Binder choice influenced by traffic and climate 
• Typically same asphalt grade used in 

conventional HMA mixtures 

Thin HMA Overlays 
Mix Design—Dense-Graded Overlays 



• Methods vary considerably between states 
– FHWA draindown test 
– Other draindown tests 
– Viscosity-temperature charts 

• Optimum asphalt binder content  

Thin HMA Overlays 
Mix Design—Open-Graded Friction Courses 



• High percentage of mineral filler 
• Stabilizing additives 
• Design procedure available from NAPA 

– Asphalt content > 6% 
– Air void content > 4% 
– Voids in mineral aggregate > 17% 

Thin HMA Overlays 
Mix Design—Stone Matrix Asphalt 



• Polymer-modified asphalt tack coat 
• Aggregates 

– Gap- or dense-graded 
– Thickness = 1.5 times maximum aggregate size 

• Asphalt binder 

Ultra-Thin HMA Overlays 
Materials 



• Binder selection based on: 
– Climate 
– Traffic speed 
– Loading conditions 

• Elastic recovery requirement 
• Compatibility with asphalt emulsion tack coat 

Ultra-Thin HMA Overlays 
Mix Design 



Thin HMA Overlay Construction 



Thin HMA Overlay Construction Process 

1. Pre-overlay repair 
2. Surface preparation 
3. Tack coat application 
4. Overlay placement 
5. Compaction 



Preoverlay Repair & Surface Preparation 

• Repair weak areas 
– Deteriorated cracks 
– Localized distresses 
– Potholes 

• Pavements with extensive distress may not be 
good candidates 

• Clean surface (airblasting) 



• Promotes bonding 
• Usually same as for conventional HMA overlays 
• Applied immediately prior to the placement of 

the overlay 
• Apply uniformly 

Tack Coat Application 



Overlay Placement 
• Conventional HMA paving equipment 
• Continuous paving operation 
• Minimize starts and stops 
• Use material transfer device 
• Effective longitudinal and transverse paving 

joint construction necessary 



Placement Considerations: OGFC & SMA 

• OGFC and SMA mixtures should not be placed 
in cold weather 

• Use short haul times 
• SMA mixtures may be harsh and sticky 

immediately behind paver 



Compaction 
• Minimal time available for compaction 
• Roll as close to laydown machine as possible 
• Uniform rolling 
• Avoid turning wheels on mat 
• Turn off vibratory system at stop or change in 

direction 



Influencing Factors on Compaction Timing 

• Wind 
• Solar flux (UV) 
• Mix temperature 
• Air temperature 
• Pavement temperature 



Compaction Timing: MultiCool 3.0 Software 

www.asphaltpavement.org 



Compaction Timing:               
MultiCool 3.0 Software 



Compaction of OGFC                   
and SMA Layers 
• OGFC 

– No density specifications for OGFC 
– Two to three passes with steel wheeled roller 

required 

• SMA 
– Rolling immediately behind paver 
– Two or three passes with steel wheeled roller 

commonly used 



Steel-Wheeled Roller 



Take Quiz 2 on while Listening to your 
core homework videos again like you 
did on Quiz 1 
 
Facebook 
YouTube/ipmatv 
drivingamericaforbetterroads.com 
LinkedIn user groups 









PART 2 

Thin Overlays and Ultra Thin Bonded Wearing Courses Case Studies, PCC 
Sample Preventive Maintenance, HIR & CIR Introduction 



Thin HMA Overlay Construction 



Thin HMA Overlay Video 3:19 



Thin HMA Overlay Video 3:19 

• http://youtu.be/p3ZcFDs7JHc 



Ultra-Thin HMA Overlay 
Construction 







Ultra Thin HMA Overlay aka: 
• Ultra Thin Bonded Wearing Course 
• Ultra Thin Wearing Course 
• UBHMWC (TxDOT) 
• Nova Chip® 
• UTBWC 
• UTWC 
• UTACS (Vegas) 



Ultra-Thin HMA Overlay  
Construction 





Ultra-Thin HMA Overlay        
Construction Process 

1. Pre-overlay repair 
2. Surface preparation 
3. Tack coat application and HMA placement 
4. Compaction 



UTBWC Video Clip 



UTBWC Video Clip 3:07 

http://www.youtube.com/watch?v=7jHq9kXal1M 
 



UTBWC Video Clip 



Preoverlay Repair &  
Surface Preparation 
• Repair weak areas 

– Deteriorated cracks 
– Localized distresses 
– Potholes 

• Pavements with extensive distress may not be 
good candidates 

• Clean surface 



• Special paving equipment 
• Tack coat and HMA overlay placed at same 

time 
• Minimized starts and stops 
• Application temperature range: 290 to 330 °F 

Tack Coat Application 
& HMA Placement 



Mix Hopper Distributor Screed 

Ultra-Thin HMA Overlay Paver 



Ultra-Thin HMA Overlay Paver 

Augers 



Ultra-Thin HMA Overlay Paver 
Tack Coat and HMA Application 

HMA 
Tack Coat 



Nova Chip® Paver 2:43 



Nova Chip® Paver 2:43 

• http://youtu.be/Wk5QwGSCz1c 



Compaction 

• Vibratory screed acts as breakdown roller 
• Two passes of a 9-ton (10-T) steel double 

drum roller 
• Roll immediately after application (static 

mode) 



Compaction 



UTACS Video 



UTACS Video 3:03 

• http://youtu.be/mFMAouShqto 



Quality Control 
• Aggregate gradation 
• Asphalt content 
•  In-place density 
• Thickness and spread rate of overlay 
• Tack coat application rate (ultra-thin HMA 

overlay) 



Troubleshooting 
• Approach: 

Identify 
Problem 

Determine 
Cause 

Identify 
Solution 



• Problem: 
Tearing of the mat 

n Potential causes? 

Troubleshooting 
Possible Construction Problems 



Troubleshooting 
What is wrong here? 



Troubleshooting 
What is wrong here? 



Troubleshooting 
What is wrong here? 



Too rich 

Troubleshooting 
What is wrong here? 



Troubleshooting 
What is wrong here? 



• Problem: 
Delamination between overlay and 
pavement 

n Potential causes? 

Troubleshooting 
Possible Construction Problems 



• Problem: 
Fat spots in mat 

n Potential causes? 

Troubleshooting 
Possible Construction Problems 



• Problem: 
Density not being achieved 

n Potential causes? 

Troubleshooting 
Possible Construction Problems 



• Problem: 
Difference in texture between center and 
edges of paving lanes 

n Potential causes? 

Troubleshooting 
Possible Construction Problems 



Troubleshooting 
What is wrong here? 



PCC Concrete PM Videos 

• Show Samples of Treatments 



PP in Thurston County, WA 

•  Costs for rehabilitation 
are 10 times more than 
pavement preservation 
(PP) 

•  Costs for reconstruction 
are 30 to 50 times more 
than PP 





















Case Study L.A. County, CA 
Imelda Diaz, PE 































Comparing the Costs PMS & PP vs. 
Conventional HMA Wisdom 
•  Pavement Preservation 

Program is costing 
approximately 
$44,347.83 per mile of 
22 ft. roadway 

•  That is $3.41 per SY 
•  Backlog is being 

eliminated in four years 
•  Network average PCI is 

getting better each year 

•  At Mobile avg. price of 
$79.00 per TN for 12.5 
mm SP, and $100.00 per 
TN for 4.75 mm leveling, 
price per mile is 
$95,467.00 

•  That is $7.34 per SY 
•  Add $3.00 per SY for 

milling and you are at 
$10.34 per SY 





Social Media at Work for PP 



Social Media at Work for PP 



GASB 34 & Pavement Preservation 

http://onlinepubs.trb.org/onlinepubs/
nchrp/nchrp_rpt_608.pdf 
 







Pavement Preservation: 

•  “If cities and counties every truly adopt the 
concept of pavement preservation, the 
equipment manufacturers will never be able to 
supply the demand…. (PP ETG, Charleston, SC)” 

Jim Sorenson, FHWA 





Conventional HMA Mill and Inlay 
Operation 





In-Place Recycling (HIR and CIR) Module 
Three Sessions 1-5 Will Cover These 

Techniques in Detail 



Hot in Place Asphalt Surface Recycling 
in Action 



Basic Asphalt Recycling Manual 



In-Place Recycling 

• Description: 

 Removing the top portion of HMA, 
reworking the material in place, and re-
laying on the pavement. 

•  It’s not just for rehabilitation anymore! 



Purpose 

• Cracking limited to surface layers 
• Profile, crown, and cross slope 
• Ride quality 
• Surface friction 
• Rutting, corrugations, and bumps 
• Raveling 
• Bleeding 



Benefits 

• Conserves energy and materials 
• Preserves geometrics 
• Many surface distresses eliminated 
•  Improves profile 
• Modifies material characteristics 
• Relatively inexpensive 



• Structurally sound 
• Distress limited to upper portion of HMA 
• Few utility appurtenances 

Good Candidate Projects 



Hot In-Place Recycling (HIR) 



Hot In-Place Recycling 
Description 

• Four Sub Disciplines: surface recycling, 
remixing, repaving & ReHEAT 

• Typical depth: 0.6 to 2.0 inches 
• RAP mixed with additives and relaid 
•  Immediate opening to traffic 
• Applicable for all traffic levels 
• Some may require wearing surface 



Hot In-Place Recycling 
Candidate HIR Processes 

Distress Type 
Surface 

Recycling Remix Repave 
Raveling 
Bleeding 
Friction 
Rutting, Corrugations 
Linear Cracking 
Fatigue Cracking 
Swells, Bumps, Sags 
Ride Quality 

More 
Appropriate 

Less 
Appropriate 



Hot In-Place Recycling 
Disadvantages 

•  Influence of mix variation 
• Cannot recycle fabrics or interlayers 
• Problems with deep ruts 
• Trouble recycling large stone mixes 
• Difficulties from rubber in the mix 
• Higher moisture content reduces production 

rate 



Hot In-Place Recycling 
Notes: 

HIR 



Cold In-Place Recycling (CIR) 



Cold In-Place Recycling 
Described 

• Cold process, 3 sub disciplines 
• Milling depth: 4 to 5 inches in depth (*pre milling 

may also have to be performed in addition) 
• RAP mixed with additives and relaid 
• Resurfacing is typically required 
• Most commonly used on secondary and low 

volume roads 



Cold In-Place Recycling 
Notes: 

• Minimal hauling 
• Eco Efficiency 
• Minimal air quality problems 
• Capability for widening 



• Curing time Engineered Emulsion vs. Foamed 
Asphalt 

• Control of moisture content 
• Requires wearing surface 
• Limited maximum size of RAP 
• Utility appurtenances 

Cold In-Place Recycling 
Notes: 



Cold In-Place Recycling 
Disadvantages—Utility Appurtenances 



Be Sure to Check out BONUS 
Section on Website for 
Additional Academy Content 
like interviews and IPMA Tip of 
the Week! 
Note: Only Core Curriculum is on QUIZZES 


