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A road is a load bearing structure for the  
purpose of allowing the conveyance of people,  
animals and vehicles

Once it is built it starts to deteriorate and  
needs to be maintained.

The overall structure of the road is very slow to  
deteriorate 
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AggregatesAggregates

Asphalt CementAsphalt Cement

AirAir

WaterWater

ClayClay

Portland Concrete Portland Concrete  
CementCement

LimeLime

PolymersPolymers

TiresTires

SteelSteel

BrickBrick

Wood Wood 

GlassGlass

PlasticPlastic

FibersFibers

Used CarpetsUsed Carpets

Tennis BallsTennis Balls

OilsOils

LignonsulphonatesLignonsulphonates

Magnesium chlorideMagnesium chloride

Calcium chlorideCalcium chloride





MechanicalMechanical

ThermalThermal

ChemicalChemical
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What is its purpose?What is its purpose?

WaterproofingWaterproofing

Dust AbatementDust Abatement

Aggregate DurabilityAggregate Durability

Widely available Widely available 

NonNon‐‐hazardous, benignhazardous, benign

Strength Strength –– it is part of a structural systemit is part of a structural system



A semi‐solid, refined material

Mostly carbon and hydrogen (hydrocarbons),  
minor amounts of O, N & S and metals. 

Minor constituents  heteroatoms.

Heteroatoms  ‘functional groups.’

Asphalt is a mixture of complex molecules.  

Oils  Resins  Asphaltenes



Diallo, et.al.





Asphalt manufactured (refined) via  thermal Asphalt manufactured (refined) via  thermal 
separation process.separation process.

Crude Oil distilled at atmospheric pressure & ~ Crude Oil distilled at atmospheric pressure & ~ 
600C.600C.

Bottoms of the distillation (residuum) distilled at Bottoms of the distillation (residuum) distilled at 
reduced pressure (under vacuum).reduced pressure (under vacuum).

Vacuum residuum is asphalt, or asphalt cement.Vacuum residuum is asphalt, or asphalt cement.





Nustar energy SEC Filing



Crude OilCrude Oil
Light, medium, or heavyLight, medium, or heavy
Sweet or SourSweet or Sour
HeteratomsHeteratoms

How it is refinedHow it is refined
TemperatureTemperature
PressurePressure
TimeTime



http://construction.transportation.org/sites/construction/docs/Haveland,%20Conoco,%20Asphalt%20and%20Fuel.pdf



http://construction.transportation.org/sites/construction/docs/Haveland,%20Conoco,%20Asphalt%20and%20Fuel.pdf
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Barrel of Oil/Asphalt => 160 Liters

 This reflects only raw material costs for This reflects only raw material costs for 
the refiner.the refiner.

 It does not consider refining costs, It does not consider refining costs, 
transportation, or profittransportation, or profit

 Does not consider market forcesDoes not consider market forces

$ 90 per bbl$ 90 per bbl $ 515  per T$ 515  per T

$ 100 per bbl$ 100 per bbl $ 570  per T$ 570  per T

$ 120 per bbl$ 120 per bbl $ 685  per T$ 685  per T



Barrel of Oil/Diesel => 160 Liters

 This reflects only raw material costs for This reflects only raw material costs for 
the refiner.the refiner.

 If $ 100 crude, and $ 4 diesel, would you If $ 100 crude, and $ 4 diesel, would you 
make diesel or asphalt?make diesel or asphalt?

$ 2.50 per gallon$ 2.50 per gallon $ 0.66 per L$ 0.66 per L $ 105 per barrel$ 105 per barrel

$  3.00 per gallon$  3.00 per gallon $ 0.79 per L$ 0.79 per L $ 126 per barrel$ 126 per barrel

$  4.00 per gallon$  4.00 per gallon $ 1.05 per L$ 1.05 per L $ 168 per barrel$ 168 per barrel



According to Poten & Partners (1/6/12) 



Three ways to move (pump) asphalt cement
1. Heat (standard asphalt from refinery).
2.  Thin with diluent. (cutbacks)
3.  Emulsify (disperse AC in water).

Each method has different costs and  
environmental effects associated with it.



Based on performance parameters at high and low   
service temperatures

PG 64‐22
“64” refers to 64 C (147F)

viscosity at mixing/laying  temperatures
rutting potential

“‐22” refers to ‐22 C
cold weather performance



Types of cutback asphalt cement:
RC: Rapid Cure (gasoline, naphtha):

High volatility of solvent
Tack coats, surface treatments

MC: Medium Cure (kerosene): 
Moderate volatility
Stockpile patching mix

SC: Slow Cure (heavy oils, diesel):
Low volatility
Prime coat, dust control, cold mix



Thermal energy and mechanical energy used to  
combine:

asphalt cement, 

crumb rubber tires,

and other additives 

Enhanced engineering properties of the asphalt‐ 
rubber composite.



Combine two liquids that don’t mix

Homogeneous

Droplets within a continuous phase



Two Immiscible Liquids 

Unstable Emulsion

Separation begins

Stabilized with an 
emulsifier

http://upload.wikimedia.org/wikipedia/commons/c/ca/Emulsions.svg
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Slurry/Microsurfacing/Chip Seals

Cape Seals

3 Step Process

Cold In Place
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Thank you

Gary Houston

Gary.houston@slurry.com

(916) 373 1500

mailto:Gary.houston@slurry.com
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