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Outline 

•How SBS Works in Bitumen  

•Background of the Highly-Modified (HiMA) Binder Concept 

•Highly-Modified Emulsions for Micro Surfacing 



SBS in Bitumen 



Phase Morphology 
 



HiMA Binders – Asphalt – Modified Polymer 
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Crack Propagation in Toughened Composite 

S. López-Esteban, J.F. Bartolemé, C. Percharromán, S.R.H. Mello Castanho, J.S. Moya, Wet 
Processing and Characterization of ZrO2/Stainless Steel Composites: Electrical and Mechanical 
Performance, Materials Research, Vol. 4, São Carlos, July 2001. Used with permission. 



Background – HiMA Binder Concept 

• Higher traffic intensities and pavement loadings require more durable 
pavements. 

 

• Higher traffic intensities also command longer maintenance intervals 
to increase availability of the road. 

 

• Environmental pressure is increasing; reduction of use of natural 
resources such as aggregate and less emissions are highly desired. 

 

• SBS modification has proven benefits in wearing courses over the past 
decades in every relevant property. 

 

  Use the benefits of SBS to create a polymer modified base course, 
intermediate course, and/or wearing course at reduced thickness – 
individual layer or composite pavement design  

 



Proposed System Redesign 
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Applications 

• Highly Modified Asphalt is a tool. It can be used to improve performance and 
cost effectiveness in a variety of asphalt paving applications: 

 

• New construction and structural rehabilitation – thinner structures, lower 
upfront cost. 

• Preservation overlays – thinner structures, more resistant to 
thermal and reflective cracking. (AASHTO TSP2 program) 

• Micro surfacing – more resistant to cracking and raveling 
• Open grade mixes – more resistant to raveling. Resistant to drain down (no 

need for fibers) 

• Waterproof bridge decks – zero void mixes that are rut resistant and yet 
highly flexible 

• Etc. 
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North America – Market Conditions  
 

• Federal, state, and local agency budgets shrinking 

– Recession, loss of tax revenues, limited long-term surface trans. bill 
 

• Balance of power shift at FHWA in Washington, DC and state offices 

– To – preservation/asset management functions  

– Away from – materials/construction/engineering functions 
 

• Move to preserve existing infrastructure using non-structural pavements 

– More cost-effective initially and in long-term (LCCA) 
 

• Asphalt emulsion usage level by state agencies today - 10% of total 
budget 

– Predicted to move to 20-30% of total budget in next few years 
 

 

 
 

 
 



Polymer Modification of Asphalt Emulsions – SB/S 

•Emulsify polymer modified asphalt 
 

–“Pre-modified” emulsion 

–Polymers – SBS, SB- 

–Higher mod. asphalt viscosity 

•Higher asphalt + mill temp. 

–Exit temp. > 100oC 

–Heat exchanger, back pressure 
 

•Polymer inside asphalt droplet 
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High Vinyl Butadiene SB/S Technology 

• Butadiene monomer addition via 1,2 vs 1,4 polymerization 
 

• Results in smaller effective molecular volume for same MW 
 

• Thermal reactivity of 1,2 vinyl Bd pendant groups 
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Pre-Modified Asphalt Props. – Chip Seal 

•Base asphalt – PG 52-34/200 dmm PEN 
 

–Calumet Specialty Refining, LLC – Superior, WI 
–3 wt% dry polymer loading on asphalt 
–Vs conventional linear SBS 
 

• Improved compatibility – HV SB/S vs Linear SBS 
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HV SB/S Dispersion Linear SBS Dispersion 



CRS-2P Emulsion – Part. Size/Distribution 
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HiMA Micro Surfacing – 6 wt% Loading Level 
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MN HiMA Micro Surfacing Job Story 
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MN HiMA Micro Surfacing Project – 6/2012 

•Emulsion producer – Flint Hills Resources – Wichita, KS 
 

–6 wt% D0243 in PG xx-34 base AC – >200 dmm PEN 
• SP – 156oF 
• PEN – 122 dmm at 25C 

 

–Control – 3.5 dry wt% cationic SBR latex in PG 64-22 base AC 
 

–Two trial sections 
 

• MN Road Cell #1 – Interstate 94 – 16 wt% emulsion with no control 
• ADT – 28,000 vehicles/day including heavy truck traffic 

 

• TH 23 – 13 wt% emulsion with control  
• ADT – >5000 vehicles/day 
• PCC slab (original) + 6 in. of bit. concrete (‘98) + chip seal (‘04) 

•Contractor – ASTECH Corporation – St. Joseph, MN 
–Leveling course and surface course applied to trial sections 

–Type II gradation 
–Application rate – net 30 lbs/yd2 
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HiMA Micro Emulsion Application  
Mn Road Cell #1 – Before/After – 6/2012 
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Before 
Passing Lane – PG 58-28 Asphalt Concrete – 12 yrs old over BC 

Slow Lane – PG xx-34 Asphalt Concrete – 6 yrs old over BC 



MO HiMA Micro Surfacing Job Story 
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MO HiMA Micro Surfacing Project – 7/2012 

•Emulsion producer – Vance Brothers – Kansas City, MO 
 

–6 wt% D0243 in PG 58-28 base AC  
• SP – 180+oF, PEN – 65-70 dmm at 25C 

 

–Control – 3.0-3.5 dry wt% cationic SBR latex in PG 64-22 base AC 
• SP – 140+oF, PEN – 40-90 dmm at 25C 
 

–Trial sections – 13 wt% emulsion 
 

• 20 cul-de-sacs in Lee’s Summit, MO – suburb of Kansas City, MO 
• Residential neighborhood, BUT 
–Two to five, 40,000 lb front-axle trash trucks per day 
–Control micro surfacing mat failed 

•Contractor – Vance Brothers – Kansas City, MO 
–Single course applied  
–Type II gradation 

• HiMA – Limestone aggregate 
• Control – Granite aggregate 

–Application rate – 24-25 lbs/yd2 
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HiMA Micro Emulsion Application  
Cul-de-Sac – Lee’s Summit, MO – 7/2012 
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Additional HiMA Micro Surfacing Projects 

•Ergon/Viking  – Dallas, TX – 9/2012 (PG 58-28) 

•Ergon/Sealcoating – Hingham, MA – 10/12 (PG 58-28) 

•Ergon/Sealcoating – Dartmouth, MA – 8/13 (PG 58-28) 

•Ergon/Sealcoating – Northbridge, MA – 9/13 (PG 58-28) 

•Ergon/APS – PENN DOT – Lancaster, PA – 9/13 (PG 58-28) 

•Ergon/APS – Lakeland, FL – 9/13 (PG 58-28) 

•Ergon – Utah – 10/13 (PG 58-28) 22 



HiMA Micro Surfacing Projects  
Field Observations   

 

 

•HiMA emulsion handled/applied/cured ~ control systems 
–No special requirements for storage/handling/application 

 

• Initial durability/toughness of HiMA mat >> control systems 

 

•Resistance to reflective cracking ~ control systems  
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Publication Disclaimer: 
 
We believe the information set forth above to be true and accurate, but any findings, 
recommendations or suggestions that may be made in the foregoing text are without any warranty or 
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