
APPENDIX B: SAMPLE MIX DESIGNS 

Mix Design Process (Caltrans MTAG, Chapters 8 and 9) 

                     

Select/Test Materials 

• Pre-screen materials 

• Check materials compatibility 

Design/Test Trial Mixes 

• Try different mixing proportions 

• Prepare mixes at a range of emulsion contents 

• Check for cohesion build-up 

• Check for abrasion resistance 

• Check for sand adhesion 

• Additives 

o Emulsifier solutions, aluminum sulfate, aluminum chloride, borax 

o Generally act as retardants and are useful when temperatures rise during 
the day 

• Select optimum emulsion content 

• Test proposed mix to meet specification requirements 

Recommend Mix Design 

• Agency may make mix design recommendation or accept contractor’s submittal 
after assurance testing 

 

 

 



B-1 Slurry Seals (Caltrans MTAG, Chapter 9) 

Materials 

• Asphalt Emulsion with Polymer modification (Slurry Seals) 

• Aggregate 

• Mineral Filler 

• Water 

o Must be compatible with the emulsion so that it doesn’t separate 

o Must not have too much water, or it will possibly ravel 

• Additives 

Slurry Seal Emulsions 

• Type/Grade 

o Anionic/Quick Set (PMQS-1h) 

o Cationic/Quick Set (PMCQS-1h) 

• Specification 

o Caltrans 2018 Standard Specifications, Section 94 

Tests on Emulsion Typical Specification 
(PMCQS1h) Method 

Viscosity, SSF @ 50°C, 
sec 15 – 90 AASHTO T 59 

Sieve Test, % < 0.30 AASHTO T 59 

Settlement, 5 days, % < 5 ASTM D 244 

Storage Stability, 1 day, % < 1 AASHTO T 59 

Residue by Distillation, % > 57 California Test 331 

Particle Charge Positive  

Tests on Residue from 
Distillation Test Typical Specification Method 

Penetration, 25°C 40 – 90 AASHTO T 49 

Ductility, 25°C, mm > 400 AASHTO T 51 

Solubility in 
trichloroethylene, % > 97 AASHTO T 44 

 



 

Slurry Seal Aggregate Gradation 

Sieve Type I 
Fine 

Type II 
Medium 

Type III 
Coarse 

3/8 in (9.5mm) - 100 100 

No. 4 (4.75 mm) 100 94-100 70-90 

No. 8 (2.36 mm) 90-100 65-90 45-70 

No. 16 (1.18 mm) 60-90 40-70 28-50 

No. 30 (600-µm) 40-65 25-50 19-34 

No. 200 (75-µm) 10-20 5-15 5-15 

 

 

 

 

 

 

 

Sieve Size (Inches) 

             3/8      No. 16                                      No. 200 

 



 

Aggregate Quality 

Test Type I Type II Type III Test Method 

Sand 
Equivalent 
(min) 

45 55 60 CT 217 

Durability 
Index (min) 55 55 55 CT 229 

 

• Other aspects of interest: 

o Geology 

o Shape 

o Texture 

o Age and Reactivity 

o Cleanness 

Mineral Fillers 

• Portland cement, hydrated lime, limestone dust, fly ash or other approved filler 
meeting the requirements of ASTM D242 

• Considered part of the dry aggregate 

• Mixing aid, improves cohesion, reacts with water from the emulsion causing it to 
break faster after placement 

Mixing Properties 

ISSA TB 102 (Mixing Test)   

• Determine approximate proportions of component materials by trying different 
“recipes” 



• The amount of time the slurry can be mixed and retain its homogenous consistency 
is recorded (mixing time) 

• Foaming and coating are visually assessed 

• The test can be performed at expected field humidity and temperature conditions 

• Select the proportions that results in mixing times over 180 seconds for Slurry 
Seals or 120 seconds for Microsurfacing and good coating over the range of 
humidity and temperature condition expected at placement 

ISSA TB 139 (Modified Cohesion Test) 

 

• Fabricate 3 test specimens: 
1. At selected emulsion content 
2. -2% emulsion content 
3. +2% emulsion content 

• Determine the build-up of cohesion with time 
• Differentiate between “Quick Set” and “Slow Set”; “Quick Traffic” 

and “Slow Traffic” mixes 
 

Cohesion Build UP (Slurry or Microsurfacing) 



 
ISSA TB 100 (Wet Track Abrasion Test) 
 

 
• Fabricate 3 test specimens: 

o At selected emulsion content 
o -2% emulsion content 
o +2% emulsion content 

• Cure specimens for 16 hrs, then soak for 1 hr 
• Determine abrasion loss under water 
• Plot abrasion loss versus emulsion content 

 
Sand Adhesion  (Slurry/Microsurfacing) 

 



 
 

• Fabricate 3 test specimens: 
o At selected emulsion content 
o -2% emulsion content 
o +2% emulsion content 

ISSA TB 109 (Loaded Wheel Test) 
• Measure increase in weight of the specimen due to sand adhesion 
• Plot sand adhesion versus emulsion content 

 
Emulsion Content Selection (Slurry/Microsurfacing) 

 

 
Caltrans Specification Requirements (Slurry Seals) 

 
Property Test Requirement 

Consistency ISSA TB 106 < 1.2 in. 

Wet Stripping ISSA TB 114 Pass 

Compatibility ISSA TB 115 Pass 

Cohesion, 1 hr. ISSA TB 139 > 200 kg-mm 

Wet Track Abrasion 
Loss 

ISSA TB 100 < 800 g/m
2
 

 



Final Notes for Slurry Seals 

• Project selection 

Chip seals are also an attractive maintenance treatment for many projects.  Before 
making a choice between slurry surfacing or a chip seal, consider the following: 

 aggregate availability for project type 

 location of project, i.e., rural setting vs. town or city 

o smoothness criteria for town or city may make slurry surfacing a better 
choice 

o rougher surface for higher skid resistance on rural roads with higher 
traffic speeds is one criteria for chip seals 

o in high intensity rainfall area, a chip seal may be a better choice for 
possible hydroplaning.  

• construction equipment availability to meet scheduling needs 

o slurry surfacing requires specialized equipment 

o chip seals use more conventional equipment  

• asphalt concrete rejuvenating treatments are more available with chip seals 

Slurry surfacing is also frequently used in combination with various types of chip 
seals to form a “cape seal”.  

• Design is generally performed by certified laboratory, Caltrans or agency will only 
review and accept 

• Designer needs to have extensive experience with slurry systems 

 

 

 

  



B-2 Microsurfacing (MTAG, Chapter 9) 

Materials 

• Asphalt Emulsion with Polymer Modification (Microsurfacing) 

• Aggregate 

• Mineral Filler 

• Water 

o Must be compatible with the emulsion so that it doesn’t separate 

o Must not have too much water so that it doesn’t ravel 

• Additives 

Microsurfacing Emulsions 

• Type/Grade 

o Polymer Modified Anionic/Quick Set (PMQS-1h) 

o Polymer Modified Cationic/Quick Set (PMCQS-1h) 

o Always polymer-modified. If Latex is used, the emulsion may be called 
latex-modified (LM) 

• Specification 

o Caltrans proposed “Microsurfacing Emulsion” (MSE) 



               Microsurfacing Emulsion Tests 

Tests on Emulsion Typical Specification Method 

Viscosity, SSF @ 25°C, sec 15 – 90 AASHTO T 59 

Settlement, 5 days, % < 5 ASTM D 244 

Storage Stability, 1 day, % < 1 AASHTO T 59 

Sieve Test, % < 0.30 AASHTO T 59 

Residue by Evaporation, % > 62 California Test 331 

Tests on Residue from 
Evaporation Test Typical Specification Method 

Penetration, 25°C 40 – 90 AASHTO T 49 

Softening Point, °C > 57 AASHTO T 53 

G* @ 20°C, 10 rad/sec, MPa Report Only AASHTO TP 5 

Phase Angle @ 50°C, 10 
rad/sec,  PA(max) – PA base Report Only AASHTO TP 5 

Stiffness @ -12°C, MPa 
M-Value Report Only AASHTO TP 1 

Torsional Recovery, % > 18% (LMCQS-1h) California Test 332 

Polymer Content > 2.5% (LMCQS-1h) California Test 401 

 

Aggregate Gradation for Microsurfacing 

Sieve Type I 
Fine 

Type II 
Medium 

Type III 
Coarse 

3/8 in (9.5mm) Not currently used 100 100 

No. 4 (4.75 mm) 100 94-100 70-90 

No. 8 (2.36 mm) 90-100 65-90 45-70 

No. 16 (1.18 mm) 60-90 40-70 28-50 

No. 30 (600-µm) 40-65 25-50 19-34 

No. 200 (75-µm) 10-20 5-15 5-15 

 



 

 

 

Microsurfacing Aggregate Quality Tests 

Test Criteria Test Method 

Sand Equivalent (min) > 65 CT 217 

Durability Index (min) > 55 CT 229 

Abrasion (LA Rattler, 500 
rev.) < 35% CT 211 

Crushed Particles 100% CT 205 

 

Microsurfacing Mineral Fillers and Additives 

• Any recognized brand of non-air entrained portland cement or hydrated lime that 
is free from lumps 

• Considered part of the dry aggregate 

• Mixing aid, improves cohesion, reacts with water from the emulsion causing it to 
break faster after placement 

• Emulsifier solutions, aluminum sulfate, aluminum chloride, borax 

Sieve Size (Inches) 

             3/8      No. 16                                      No. 200 

 



• Generally act as retardants and is useful when temperatures rise during the day 

Mix Design Procedure the Same as for Slurry Seal 

• ISSA TB 102 (Mixing Test) 

• ISSA TB 139 (Modified Cohesion Test) 

• Cohesion Build UP (Slurry or Microsurfacing) 

• ISSA TB 100 (Wet Track Abrasion Test) 

• ISSA TB 109 (Loaded Wheel Test) 

• Emulsion Content Selection (Slurry/Microsurfacing) 

Microsurfacing Notes 

• Project selection 

• Design is generally performed by certified laboratory, Caltrans or agency  will only 
review and accept 

• Designer needs to have extensive experience with slurry systems 

 

 

 

 

 



B-3  Microsurfacing (Arizona Chapter AGC Pavement Preservation Series, “Micro 
Surface and Slurry Seal Guide for Application and Construction)  
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