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BENEFITS OF SEAL COATING 
•  The primary reason to seal coat an asphalt pavement is to protect the 

pavement from the deteriorating effects of sun and water. When an 
asphalt pavement is exposed to sun, wind and water, the asphalt 
hardens, or oxidizes. This causes the pavement to become more brittle. 
As a result, the pavement will crack because it is unable to bend and 
flex when exposed to traffic and temperature changes. A seal coat 
combats this situation by providing a waterproof membrane which not 
only slows down the oxidation process but also helps the pavement to 
shed water, preventing it from entering the base material.  

•  A secondary benefit of seal coating is an increase in the surface friction 
it provides. This is accomplished by the additional texture the cover 
aggregate adds to the pavement. With time, traffic begins to wear the 
fine material from an asphalt pavement surface. This results in a 
condition referred to as raveling. When enough of the fine material is 
worn off the pavement surface, traffic is driving mostly on the course 
aggregate. As these aggregate particles begin to become smooth and 
polished, the roadway may become slippery, making it difficult to stop 
quickly. A seal coat increases the pavement texture and increases the 
surface friction properties. 



CRS-2P 
CATIONIC RAPID SETTING EMULSIFIED ASPHALT  POLYMER MODIFIED 
 

             Requirements          Test Method 
   Min  Max   AASHTO  ASTM  CDOT 

Tests on Emulsion: 
   Viscosity, Saybolt Furol, 50°C, s   80  450   T-59  D244   
   Storage stability test, 24-h, %A    1   T-59  D6930 
   Demulsibility, 35ml, 0.8% dioctyl sodiu 
      sulfosuccinate, %    40   T-59  D6936 
   Particle charge test    positive   T-59  D244   
   Sieve test, %A     0.1   T-59  D6933 
   DistillationB: 
      Oil distillate, by volume of emulsion, %   0.5   T-59  D6997 
      Residue, %     70   T-59  D6997  CP-L2212* 
    
Tests on Residue from 325°F hot plate evaporation test (Colorado DOT CP-L2212*)B: 
   Penetration, 25°C, 100g, 5 sec   60  110   T-49  D5 
   Ductility, 25°C, 5 cm/min, cm    125   T-51  D113 
   Ductility, 4°C, 5 cm/min, cm    45   T-51  D113 
   Toughness, in-lb    150    D5801  CP-L2210* 
   Tenacity, in-lb     110    D5801  CP-L2210* 
   Elastic recovery, 25°C, 20cm, 
     5m hold/1h recovery, %    80   T301  D6084 (B)  CP-L2211* 
   Softening Point, Ring & Ball, °C   57    T-53  D36 
   Solubility in trichloroethyleneC, %   97.5   T-44  D2042 



Aggregate Specification 

•  Clean – 1% or less 
fines. 

•  Fractured – at least 
two fractured faces 

•  Gradation – as close to 
one size as possible 

•  Hardness – LA of not 
more than 20 
(AASHTO T 96) 



  AGGREGATE GRADATION 
•  Aggregate gradation also plays an important role in seal coat design, 

construction and performance.  

•  Gradation refers to the distribution of the various sized stones that 
make-up the aggregate matrix.  

 
•  Aggregates used in seal coat construction are normally classified as 

either one-size or graded. 

•  The best seal coat gradations are those that are essentially one-size.  
An aggregate is considered one-size if nearly all of the material is 
retained on two consecutive sieves.  

 
•  The cover aggregate should be clean and dust free, uniform in size and 

hard so that it provides a tight, durable surface able to withstand the 
abuse of snow plows and vehicles. 



The Chipseal ProcessThe Chipseal Process



Equipment Needs 

•  Asphalt Distributor 
•  Chip spreader 
•  Rollers 
•  Mechanical Broom 
•  Dump Trucks 
•  Loader 
•  Water Truck 
•  Miscellaneous Hand Tools 



    Asphalt Distributor 
•  One of the key pieces of equipment on a seal coat project is the 

asphalt distributor. It must be able to apply a uniform layer of asphalt 
binder at the correct depth and width. 

•  If the binder is applied too heavily, flushing of the asphalt in the 
wheelpaths will result.  

•  If applied too thin, excessive chip loss will result.  

•  Most distributors used today have computerized controls which  
    can regulate the pressure of the material to compensate for the speed 

of the vehicle. This results in a constant application rate, regardless of 
travel speed.  

 
    Two distributors are normally used on a seal coat project. This allows 

one to continue to work while the other is being refilled by the tanker.  



Asphalt Distributor 

•  Tank specifications 

•  Heating capabilities 
 
•  Calibration 

•  Spray bars & nozzles 

•  Accessories 



Some things have improved….Since the 1930s 



Asphalt Distributor Truck 



Double overlap spray pattern 



Some things don’t change very much! 



Computer Rate Controls 





SPRAY BAR NOZZLE ALIGNMENT 



Uneven & inadequate spray application 



Spray bar nozzle alignment 



Spray bar nozzle showing poor alignment 



Spray bar nozzle showing proper alignment 







Example of streaking caused by incorrect 
spray bar height (notice streaks) 





Keep distributor screens clean 



Chip Spreader 

•  Self propelled unit 

•  Hopper sized to Job 

•  Ability to calibrate  



Proper distance between Distributor and Chip Spreader! 









Rollers 



 
•  Pneumatic Tires - 60 psi (check 

frequently) 

•  12 Ton Minimum 

•  Moderate Speed (Complete coverage or 
a full pass by each roller) 

Pneumatic or Rubber Tire Rollers 



Rolling Chip before evaporation & break 



Pneumatic Rollers 
•  Perhaps the most overlooked pieces of equipment are the 

pneumatic tired rollers.  
•  Their primary function is to embed the aggregate into the 

asphalt binder and orient the chips on their flat side. 
•  It is important to have enough rollers to complete the rolling 

quickly.  
•  The chips need to be embedded into the binder before it breaks 

and before the chips dry out.  
•  Normally, a minimum of three rollers will be required. 
•  The first two, drive side-by-side rolling the outer edges. The 

third roller then follows closely behind, rolling the center of the 
lane. 

•  It is very important for the rollers to travel slowly, no more 
    than 5 mph (8 km/hr), so the chips are correctly embedded into 

the binder. 





 
 •  Rolling must be done before emulsion 

breaks 

•  Rollers must keep up with trucks 

•  Minimum 2 full passes by each roller 

•  Continue Rolling – It is beneficial as long as 
the chips remain damp 



Traffic has little effect on cubical aggregate 



Brooms/Sweepers 



   Sweeping 

•  Pick-up sweeping should occur as soon as possible after 
application of the seal coat and no later than the next morning. 

•  The field inspector should inspect the equipment for leaks. Fuel 
or hydraulic leaks will destroy the bond between the seal coat 
and the pavement surface.  

•  Leaky sweepers or trucks should not be allowed on the project 
until they are repaired or replaced. 

•  The sweeping operation includes the following: 
•   A location to stockpile sweepings. 
•   Full width sweeping attaining at least 85% pick-up of loose     

chips. 
•   Minimizing turning movements of sweepers and trucks at low  

speeds to avoid damage to seal coat. 







Causes for Loss of Cover Aggregate 

•  Dirty aggregate 

•  Insufficient asphalt 

•  Chips spread too late 
 
•  Unequal spray bar distribution 

•  Delayed rolling/Not enough rolling 

•  Weather 



Weather, weather, weather! 

Most chip seal failures = 
Poor Weather During Construction 



Don’t take chances on the weather! 



Good Weather IS CRITICAL!!!! 
•  Seal coats are affected greatly by weather conditions, 

especially during construction.  
•  The ideal conditions are a warm, sunny day with low 

humidity. Humidity and cool weather will delay the 
curing time and cause the seal coat to be tender for 
a longer period of time making it more susceptible to 
damage by traffic. 

•   Rain can cause major problems when seal coating. If 
the asphalt binder has not cured, it can become 
diluted and rise above the top of the cover 
aggregate. After the water evaporates, asphalt may 
cover the entire surface causing tires to pick up 
aggregate or track the binder across the surface. Seal 
coating should never be done when showers are 
threatening 



Causes of short term aggregate loss 

•  Aggregate not applied quickly enough 

•  Too much aggregate applied 

•  Inadequate binder quantity 

•  Inadequate aggregate embedment 

•  Dirty aggregate (fines prevent adhesion) 



Too much aggregate (no binder is visible) 



Not Enough Chip…To many void spaces 



Evidence of a dirty aggregate 



Dirty Chips are a killer! 





  Street selection is Critical! 
•  Roadways to be seal coated should also be in relatively good 

condition. 

•  This means that there should be little, if any, load related 
distress such as alligator cracking, rutting and potholes.  

 
•  If these conditions exist, the road should not be sealed unless it 

is repaired first. 
 
•  In summary, seal coating is a good maintenance technique for 

pavements with the following: 
 
•  Low to moderate block cracking. 
•  Low to moderate raveling. 
•  Low to moderate transverse and longitudinal cracking. 
•  A smooth surface with low friction numbers. 



Evaluating Traffic Conditions 

• ■Traffic volume or ADT determines 
amount of binder needed for aggregate 
embedment 

• ■Heavy vehicles reduce binder rate 

• ■ADT is calculated using an 
adjustment factor for heavy vehicles. 



1/4” Chip   vs.   3/8” Chip 



Calibration of Equipment 



Change in volume after emulsion has cured 
 



One-stone thick & proper embedment 



Depth of asphalt  
binder just before 
chip application 

Depth of asphalt  
binder just after 
chip application 

Depth of asphalt  
binder just after  
rolling 

Depth of asphalt  
binder after 
considerable 
traffic 



Example of a smooth, non-porous surface 



Example of a slightly porous and oxidized 
surface 



Example of a slightly pocked, porous and 
oxidized surface 



Example of a badly pocked, porous and 
oxidized surface 



 
Correction Factors Associated with Existing Road Conditions 

  
 •  Black, flushed asphalt  -0.02 to -0.04 

(Depending on severity)   
•  Smooth, non-porous or smooth  0.00   
•  Slightly porous and oxidized or matte  +0.03 

  
•  Slightly pocked, porous, and oxidized  +0.04 

  
•  Badly pocked, porous, and oxidized  +0.05 

  







Chip Embedment 

•  Generally, on Low volume roads, the 
aggregate particles should be 
approximately 50 to 60% embedded  

•  On Medium volume roads, the 
aggregate particles should be 40 to 
50% embedded 

•  On High volume roads the aggregate 
particles should be approximately 30 to 
40% embedded  



Graded Granite rock 



1/4” One sized Granite chip 



Fog Seals 



Advantages of a Fog Seal 

 
•  Improves chip retention 

•  Provides dark complexion for paint 
striping 

•  Public approval  



Thoroughly Sweep Before Fog Seal 



Fog Seal Application 

•  Wait for traffic to 
dislodge chips – 1 day 
to 1 week 

•  Re-Broom 

•  Replace nozzles with 
fog type. 

•  Gooooood traffic control 

•  CSS-1h 

•  CRS-2R 

•  CRS-2P 

•  Application Rates .09 
to .15 

 
•  50/50 or 60/40 diluted 





3/8” Granite Chip with Fog Seal 



  Schematic of a Double Seal 
  (two layers of binder and aggregate) 



Emulsion & Aggregate Quantities for 
Double Penetration Surface Treatments 

Aggregate 
Size 

Quantity 
Aggregate 

Lbs/Sy 

Quantity 
Asphalt 
Gal/Sy 

(¾”) Thick 
1st Lift 

 
3/4” – 3/8”  

 
30 - 40 

 
.50 - .60 

 
2nd Lift 

 
3/8” - # 8 

 
20 – 25 

 
.40 - .50 



First layer  





Second layer 



Cape Seal 









 
 
Questions? 
 
Thank you for attending! 


