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Selecting and Using Asphalt 
Emulsions 
 
 ASPHALT EMULSION BASICS 
 Asphalt cement at temperatures below about 
160 °F can’t be easily pumped or sprayed. In 
order for the asphalt cement to be used to 
produce paving material, or used in chip-
sealing/ fog-sealing operations, it must be 
made fluid enough by additional heating, mixing with petroleum solvents such as kerosene, or diesel, or 
emulsified. Basically, the asphalt cement is blended so that it remains suspended in water. The process 
involves the use of high-shear mills, hot asphalt cement, water, emulsifying agents, and other chemicals to 
produce stable product.  
 
ASPHALT EMULSION GRADING TERMINOLOGY 
Emulsions are designed and produced as standard grades and are used as tack coats, fog and chip seals, and 
in cold-mix paving/recycling operations. UDOT uses the following grades for those applications: SS-1, SS-
1h, CSS-1, CSS-1h, CMS-1, CMS-2, RS-2, CRS-2A, B, LMCRS-2, HFMS-2, HFMS-2P, HFMS-2SP, 
HFRS-2, and HFRS-2P.  
 
Emulsion setting (separation from the water phase) characteristics are designated as Slow-Setting (SS), 
Medium-Setting (MS), and Rapid Setting (RS). Setting is also influenced by the electrical charge imparted 
to the asphalt phase of the emulsion by the use of specialized emulsifiers and other chemicals. A “C” 
designates a Cationic (positively charged) emulsion; for example, a CSS-1 is differentiated from an Anionic 
(negatively charged) SS-1. Relative viscosity is designated by a “1 or 2”; for example, a CMS-2 is more 
viscous (thicker) than a CMS-1.  Harder base asphalt is designated by an “h”; for example, the asphalt 
residue from a SS-1h is harder than the residue from a SS-1.  An “A”, or “B” designates the use of a PG58-
22 or PG64-22, respectively, base asphalt cement; PG64-22 being the harder grade. Polymer modified 
emulsions are designated by a “P” (polymerized base asphalt cement) or “LM” (latex rubber modified 
emulsion). The “HF” (High-Float) designates the use of special emulsifiers to impart a gel effect to the 
emulsion.    
 
Grading examples: 
The designation CSS-1h grades an emulsion as Cationic, Slow-Setting, relatively lighter “1” viscosity, and 
having a relatively harder “h” asphalt residue. An HFRS-2P designates an emulsion as a High-Float, Rapid-
Setting, relatively thicker “2” emulsion formulated with a polymer “P”. An HFMS-2SP designates an 
emulsion as a High-Float, Medium Setting, relatively thicker “2” emulsion formulated with a softer base 
asphalt “S” and polymer “P”. 
 
DILLUTION OF ASPHALT EMULSIONS 
AASHTO and ASTM Specifications require the “as manufactured” asphalt emulsion contain a minimum 
percentage of asphalt residue. The “as manufactured” emulsions can be used with or without further 
dilution; for example, emulsions used for chip-seals are not diluted whereas emulsions used for tack coats, 

 



fog seals, or flush coats are diluted by adding additional water prior to use. Non-compatible water will 
adversely affect performance and/or cause premature breaking. Consequently, request the supplier to 
provide this service. 
 
 
USE AND RECOMMENDED APPLICATION RATES 
 
TACK COAT: 
Use SS-1, SS-1h, CSS-1, CSS-1h, diluted 2:1, at a starting rate of 0.10 gallons per square yard (gsy) for new 
pavements or 0.15 gsy for milled pavements. For practical estimating purposes, use a specific gravity of 1.01 
@ 77 ºF. 
FLUSH COAT: 
Use SS-1, SS-1h, CSS-1, CSS-1h, or HFMS-2P, diluted 2:1 on chip-sealed pavements, at a starting rate of 
0.12 gsy. For practical estimating purposes use a specific gravity of 1.01 @ 77 ºF. 
CHIP SEAL COAT: 
Use CRS-2A, CRS-2B, CRS-2P, LMCRS-2, HFMS-2P, HFRS-2P, un-diluted, at starting rates of 0.35 gsy 
for non-milled pavement surfaces, or 0.45 gsy for milled surfaces. For practical estimating purposes, use a 
specific gravity of 1.02 @ 77 ºF. 
COLD IN PLACE PAVEMENT RECYCLING: 
Use CMS-2 , HFMS-2, or HFMS-2SP, un-diluted, at a starting percent of the recycled mix of 1% or lower. 
 
GENERAL PRECAUTIONS 
 

• Do not allow the emulsion to be heated above 185 °F. (evaporation issues-serviceability) 
• Do not allow the emulsion to freeze (breaking issues) 
• Do not use forced air to agitate the emulsion (breaking issues) 
• Do not mix different grades of emulsified asphalt (breaking issues) 
• Do avoid breathing fumes, vapors, or mists 
• Do obtain a copy of the supplier’s material safety data sheet (MSDS). Read the MSDS 

carefully and follow it. 
  
 
 
FURTHER INFORMATION 
UDOT Standard Specification 02745, Bituminous Materials, 
http://www.udot.utah.gov/index.php/m=c/tid=1100 
Asphalt Emulsion Manual Series No. 19, “A Basic Emulsion Manual” 
 
UDOT CONTACTS 
Tim Biel, Engineer for Materials, (801) 965-4859, tbiel@utah.gov 
Cameron Petersen, Asphalt Engineer, (801) 965-4296, cameronpetersen@utah.gov 
Barry Axelrod, UDOT Standard Specifications Section, (801) 964-4570, baxelrod@utah.gov 
 
 


