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What is Micro-surfacing?



What is Micro-surfacing?



 Laboratory designed mixture of asphalt 
emulsion, aggregate, mineral filler, water 
and other additives accurately  
proportioned, mixed and uniformly spread 
over a properly prepared surface.

 Type 2 and Type 3

 Mixed and spread in a mobile operation as 
thin wearing surface

 Mix design is required

 CQS-1HP (3% Polymer)  



 Always Cationic
 Always Quick set
 Always Polymer modified
 Continuous paver or truck mount
 Two Gradations of aggregate (II & III)
 Faster Return to Traffic
 Night Work
 Stone stacking ability
 Can repair larger deviations
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 Always Cationic

 Always Quick set

 Always Polymer modified

 Continuous paver or truck mount

 Two Gradations of aggregate (II & III)

 Faster Return to Traffic

 Night Work
 Stone stacking ability
 Can repair larger deviations



Extending Pavement Service Life

Decreasing Pavement Permeability

 Improving Surface Friction

Correcting Moderate Bleeding/flushing (in Chip Seals)

Leveling and Rut Filling (Type III)



















What is Micro-surfacing?

How is it applied to the 
roadway?







Micro-surfacing is applied with a 

Slurry Paver















 Laboratory designed mixture of asphalt 
emulsion, aggregate, mineral filler, water 
and other additives accurately  
proportioned, mixed and uniformly spread 
over a properly prepared surface.

 Type 2 and Type 3

 Mixed and spread in a mobile operation as 
thin wearing surface

 Mix design is required

 CQS-1HP (3% Polymer)



Application Equipment

(Pug mill)



Paver Types
Mechanical vs Electronic

(Pug mill)



(Pug mill)

Water

Emulsion 

Mineral Filler

Aggregate 





Mechanical Mix Control

Jackshaft 
Drive



Electronic over Hydraulic 











Continuous Run Machine

Truck Mounted Unit

403.04 Equipment. 

(a) General. 
 All equipment, tools, and machines used in the 

performance of this work shall be approved by the 
Engineer. No work shall be attempted with equipment 
that is malfunctioning. The Engineer may order that the 
work be discontinued if sufficient equipment and tools are 
not in use to place the materials satisfactorily. 

(b) Mixing Equipment. 
 The paving mixture shall be mixed by a self-propelled 

Micro-Surfacing mixing machine which shall be a front 
feed continuous flow mixing unit able to accurately 
deliver and proportion the aggregate, emulsified asphalt, 
mineral filler, field control additives and water to a 
revolving multi-blade, twin shafted mixer and discharge the 
mixed product uniformly on a continuous flow basis. 
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Application Equipment

403.04 Equipment. 
(b) Mixing Equipment. 
The paving mixture shall be mixed by a self-propelled Micro-Surfacing 
mixing machine which shall be a front feed continuous flow mixing unit 
able to accurately deliver and proportion the aggregate, emulsified asphalt, 
mineral filler, field control additives and water to a revolving multi-blade, 
twin shafted mixer and discharge the mixed product uniformly on a 
continuous flow basis. 
Additionally, the mixing machine shall be equipped with dual side driving 
stations of original equipment manufacturers design that will assist in 
proper alignment when applying mixture. 
A spray bar shall be provided to completely wet the aggregate entering the 
pugmill with additive (if used) and water. 



Application Equipment

(Pug mill)



Application Equipment

(Pug mill)

Water & 
Emulsion



Application Equipment
403.04 Equipment. 
(b) Mixing Equipment. 

The Contractor shall provide a computerized material monitoring system 
with integrated materials control devices that are readily accessible and 
positioned so the amount of each material used can be determined at 
any time. Each material control device shall be clearly marked and 
calibrated prior to mix application. 
The mixer shall be equipped with a back-up electronic materials counter 
that is capable of recording running count totals for each material being 
monitored. The mixer shall have the capability to record and display the 
following information: 
 1. Individual sensor counts for emulsion, aggregate, mineral filler, water and additive; 

 2. Aggregate, emulsion, and mineral filler output in lbs. per minute; 
 3. Ground travel distance; 
 4. Spread rate in lbs. per square yard; 
 5. Percentages of emulsion, mineral filler, water, and additive; 
 6. Cumulative totals of aggregate, emulsion, mineral filler, water, and additive; 
 7. Scale factor for all materials. 
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(b) Mixing Equipment. 
The Contractor shall provide a computerized material monitoring system with integrated materials control devices that 
are readily accessible and positioned so the amount of each material used can be determined at any time. Each material 
control device shall be clearly marked and calibrated prior to mix application. 
The mixer shall be equipped with a back-up electronic materials counter that is capable of recording running count 

totals for each material being monitored. The mixer shall have the capability to record and 
display the following information: 

 1. Individual sensor counts for emulsion, aggregate, mineral 
    filler, water and additive; 

 2. Aggregate, emulsion, and mineral filler output in lbs. per 
    minute; 

 3. Ground travel distance; 
 4. Spread rate in lbs. per square yard; 
 5. Percentages of emulsion, mineral filler, water, and additive; 
 6. Cumulative totals of aggregate, emulsion, mineral filler, water, 

    and additive; 
 7. Scale factor for all materials. 



Application Equipment
403.04 Equipment. 
(b) Mixing Equipment. 

The Contractor shall calibrate the mixing machine for each material type with a minimum of 
3 tests. The mixing machine shall be calibrated every time a material component is 
changed. Additional calibrations may be required during production as directed by the 
Engineer. 
Additional requirements: 
 1. Water Pressure System. The mixing machine shall be equipped with a water 

pressure system and nozzle type spray bar to provide a water spray ahead of and 
outside the spreader box when required. 

 2. Proportioning Devices. Individual volume or weight controls for proportioning 
each material to be added to the mix shall be provided and properly marked. These 
proportioning devices shall be used in materials calibration and for determination of 
materials output at any time. Each mixing unit shall be calibrated prior to 
commencement of the work. 

 3. Emulsion Pump. The emulsion pump shall be a heated, positive displacement type 
pump.



Application Equipment
403.04 Equipment. 

(c) Spreading Equipment.
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403.04 Equipment. 
(c) Spreading Equipment.
 

 The Micro-Surfacing mixture shall be spread uniformly by 
means of a hydraulically adjustable type spreader box with a 
positive screed adjustment and equipped to expand as 
necessary for varying pavement widths attached to the 
mixer, equipped with ribbon flighted augers to agitate 
and spread the materials throughout the box. These augers shall be designed to 

maintain sufficient turbulence in the mixture to prevent the material from setting-up in the box or causing buildup and lumps. A front seal s
 hall be provided to ensure no loss of the mixture at the road contact surface. The rear seal shall act as a final strike-off and shall be 

adjustable. The spreader shall be maintained to prevent the loss of the paving mixture in surfacing super-elevated curves. The spreader box 
and rear strike-off shall be 193 SECTION 403 MICRO-SURFACING SEAL COAT designed and operated so that a uniform consistency is 

achieved to produce a free flow of material to the rear strike-off without causing skips, lumps, or tears in the finished surface. 
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the mixture to prevent the material from setting-up in the box or 
causing buildup and lumps. A front seal shall be provided to ensure 
no loss of the mixture at the road contact surface. The rear seal shall 
act as a final strike-off and shall be adjustable. The spreader shall be 
maintained to prevent the loss of the paving mixture in surfacing 
super-elevated curves. The spreader box and rear strike-off shall be 193 SECTION 403

 MICRO-SURFACING SEAL COAT designed and operated so that a uniform consistency is achieved to 
produce a free flow of material to the rear strike-off without causing skips, lumps, or tears in the 

finished surface. 







Application Equipment
403.04 Equipment. 
(c) Spreading Equipment. 
 The Micro-Surfacing mixture shall be spread uniformly by means of a hydraulically adjustable type spreader box with a 

positive screed adjustment and equipped to expand as necessary for varying pavement widths attached to the mixer, 
equipped with ribbon flighted augers to agitate and spread the materials throughout the box. These augers shall be 
designed to maintain sufficient turbulence in the mixture to prevent the material from setting-up in the box or causing 
buildup and lumps. A front seal shall be provided to ensure no loss of the mixture at the road contact surface. The rear 
seal shall act as a final strike-off and shall be adjustable. The spreader shall be maintained to prevent the loss of the 

paving mixture in surfacing super-elevated curves. The spreader box and rear strike-
 off shall be designed and operated so that a uniform 

consistency is achieved to produce a free flow of material to 
the rear strike-off without causing skips, lumps, or tears in 
the finished surface. 











Application Equipment
403.04 Equipment. 

(d) Rut-Filling Equipment. 

 Microsurfacing materials may be used to fill ruts, utility cuts, 
depressions in the existing surface, and minor surface blemishes. Ruts 
less than 0.5 inches in depth shall be filled with a leveling course 
pulled full width with the spreader box. Ruts equal to or greater than 
0.5 inches in depth shall be filled independently with a rut-filling box. 
Ruts greater than 1.5 inches in depth may require multiple 
applications with the rut-filling box to restore the cross-section. The 
rut-filling box shall be either 5 foot or 6 foot in width. All rut-filling 
material shall be allowed to cure under traffic for at least 24 hours 
before any additional material is placed. 









Application Equipment

(Pug mill)
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403.02 Materials. All materials shall comply with the requirements of Division 

800, Materials, except as noted herein. Special reference is made to the following: 

(a) Aggregate. 
 1. Coarse aggregates for micro surfacing seal coat shall be crushed aggregate meeting the 

requirements of Section 801. The kind of aggregate materials used shall be at the 
Contractor's option within the following limits. 

 2. The use of carbonate stone such as limestone, dolomite, or aggregate tending to polish 
under traffic shall be restricted as follows, based on the average daily traffic (ADT) count in 
both directions: 

   500 vehicles per day or less - No restrictions apply. 
   501 to 5,000 vehicles per day - Carbonate stone shall be limited to a maximum 

  of 30% of the blended gradation. 
   Over 5,000 vehicles per day - Carbonate stone shall not be used in any  
   application. Aggregates shall be limited to siliceous aggregates such as 
   granite, quartzite, blast furnace slag or lightweight aggregates (expanded 

  clays or shales produced by the Rotary Kiln Method). Crushed gravel shall  

   have a bulk specific gravity greater than 2.550 (AASHTO T 85). The aggregate shall meet the appropriate requirements of Sections 801 
  and 802, and the following: Test Property Test Method Sand Equivalent on material passing No. 4 Sieve Specification AASHTO T 176 LA 
  Abrasion AASHTO T 96 65 Min Sodium Sulfate Soundness AASHTO T 104 36% Max 10% Max 

 



403.02 Materials. All materials shall comply with the requirements of Division 

800, Materials, except as noted herein. Special reference is made to the following: 

(a) Aggregate. 
 
  3. Aggregates shipped to the project shall be uniform and shall not 

require blending or pre-mixing at the storage area before use and 
shall meet the appropriate gradation as shown in Table No. 1 in 
Article 403.03. All aggregates shall be thoroughly screened directly 
into the support vehicles prior to the application of any mixture to 
eliminate the potential of oversized and deleterious materials. 

 



AGGREGATE

Type I  (1/8”) Type III  (3/8”)Type II  (1/4”)



403.02 Materials. All materials shall comply with the requirements of Division 

800, Materials, except as noted herein. Special reference is made to the following:

 
(b) Mineral Filler. 
 The mineral filler may be any recognized brand of non-air entrained 

Portland cement or hydrated lime that is free of lumps, or any other 
mineral additive approved by the Engineer. It shall be accepted upon 
visual inspection. The amount of mineral filler needed shall be 
determined by the laboratory mix design and shall be considered as 
part of the material gradation requirement. The mineral filler shall 
not exceed 3% of the weight of the aggregate and shall have a 
mixture control tolerance of ±0.25%. 





403.02 Materials. All materials shall comply with the requirements of 

Division 800, Materials, except as noted herein. Special reference is made to the 
following:

 
(c) Asphalt Emulsion. 

 The emulsified asphalt shall be either a cationic type CQS-1hp 
meeting the requirements of Section 804 or a cationic type CQS-
1h meeting the requirements of Section 804. The CSS-1h shall 
also be polymer modified containing a minimum of 3.0% polymer 
by volume. The polymer shall conform to the requirements given 
in Section 811.  
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following:

 
(c) Asphalt Emulsion. 

 The emulsified asphalt shall be either a cationic type CQS-1hp 
meeting the requirements of Section 804 or a cationic type CQS-

 1h meeting the requirements of Section 804. The CSS-1h shall 

also be polymer modified containing a minimum of 3.0% 
polymer by volume. The polymer shall conform to the 

requirements given in Section 811.  



SLURRY

Mass Loss % = 5.21

MICRO

Mass Loss % = 2.89

High Polymer

Mass Loss % = 0.04 

Polymer Effects



How can I reduce the chances of this happening?



How can I reduce the chances of 
this happening?



Heavy duty micro

High Polymer Micro (CSS-1EP)

Double the polymer (6% vs. 3%)

Aids in prevention of power steering 
burns and snowplow damage



High Volume roads

Roads with lots of turning movements where the surface is 
vulnerable early in the curing period.

 Intersections

• To Reduce raveling

• To Address rutting

• Enhances durability

• Restore friction

• Extends service life 7-9 years (1-2 years more than 
conventional micro)



403.02 Materials. All materials shall comply with the requirements of 

Division 800, Materials, except as noted herein. Special reference is made to 
the following:

 
(d) Water. 
 The water for the Micro-Surfacing mixture shall be potable and 

free from any contaminants detrimental to the mixture. 

(e) Other Additives. 
 The emulsion manufacturer shall provide other additives as 

required to control the set time of the mixture in the field. 



403.03 Composition of Mixture. 

(a) Constituents 

 The Micro-Surfacing material shall be a uniform mixture of 

aggregate, polymer modified emulsified asphalt, mineral filler, 
water and other additives as required to control set time in the 
field. The Engineer will require immediate adjustments or replacement of any 

constituent as needed to produce an acceptable mixture. The constituents shall 
be proportioned to produce a uniform mixture meeting the 
requirements of Table No. 1. 



403.03 Composition of Mixture. 

(a) Constituents 

 The Micro-Surfacing material shall be 

a uniform mixture of aggregate, polymer 
modified emulsified asphalt, mineral filler, 
water and other additives as required to 
control set time in the field. The Engineer will 
require immediate adjustments or replacement 
of any constituent as needed to produce 191 
SECTION 403 MICRO-SURFACING SEAL COAT 
192 an acceptable mixture. The constituents 
shall be proportioned to produce a uniform 

mixture meeting the requirements of Table 
No. 1. 





Note 1: Percent residual asphalt based on weight of dry 
aggregate.

 
Note 2: Type II for spread rates of 10 - 20* pounds per square 

yard based on dry aggregate weight. 

Note 3: Type III for spread rates of 15 – 30* pounds per square 
yard based on dry aggregate weight.

 
Note 4: If more than 30 pounds per square yard of mixture is 

required, additional lifts shall be applied. 
Note 5: The gradation and percent residual asphalt as shown on the Micro-Surfacing design or as established by the Engineer shall be maintained with 

the listed Mixture Control Tolerances. The Micro-surfacing type and target spread rate will be as shown in the plans and shall be controlled 
to within plus or minus 2 pounds per square yard except in no case shall a spread rate be less than the minimum be allowed. Scratch 
courses and rut filling applications are exempt from these specifications as rates will vary based upon the depth of the ruts and shall be 
spread as separate lifts. 



Note 5: The gradation and percent residual asphalt as shown on 
the Micro-Surfacing design or as established by the 
Engineer shall be maintained with the listed Mixture 
Control Tolerances. The Micro- surfacing type and target 
spread rate will be as shown in the plans and shall be 
controlled to within plus or minus 2 pounds per square 
yard except in no case shall a spread rate be less than the 
minimum be allowed. Scratch courses and rut filling 
applications are exempt from these specifications as rates 
will vary based upon the depth of the ruts and shall be 
spread as separate lifts. 





STOCKPILES



































(f) Equipment Calibration 

• Each mixing unit shall be calibrated in the presence of the engineer 
prior to the start of the project. Any component replacement affecting 
material proportioning requires that the machine be recalibrated. 

• No machine will be allowed to work on the project until the calibration 
has been completed and/or accepted. 

• Additional calibrations may be required during production as directed by 
the Engineer. 

• Calibrations shall be performed in accordance with ALDOT procedure 
454, “Calibration of Microsurfacing Equipment”. 

• The Contractor shall provide a copy of the of the calibration worksheets 
to the Engineer.



(f) Equipment Calibration 

• Calibrations shall be performed in 
accordance with ALDOT procedure 
454, “Calibration of Microsurfacing
Equipment”. 

















Construction Requirements



Construction Requirements







Construction Requirements



Construction Requirements



Construction Requirements



Construction Requirements









Construction Requirements

















Construction Requirements



















Construction Requirements





 Breaking and setting characteristics-The mixture should cure within a 
reasonably defined period to allow return to traffic without raveling, 
displacement, or flushing.

 Break-The time when the slurry system transitions from a workable fluid 
state to an unworkable solid state. After the break, the mixture can no 
longer be mixed or finished. 

 Set-the time after placement when the emulsified asphalt has coalesced to 
the point that no free emulsified asphalt is available for dilution or washing 
away by water and an absorptive paper towel would not be stained when 
depressed lightly into the surface of the mix

 Traffic readiness-the time when the cohesive strength (the bonds between 
asphalt coated aggregate particles) of the mixture has developed sufficiently 
to support slow-moving, straight-rolling traffic without damage to the 
system
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 Breaking and setting characteristics-The mixture should cure within a reasonably defined period to allow return to traffic without raveling, 
displacement, or flushing.

 Break-The time when the slurry system transitions from a workable fluid state to an unworkable solid state. After the break, the mixture can 
no longer be mixed or finished. 

 Set-the time after placement when the emulsified asphalt has 
coalesced to the point that no free emulsified asphalt is available for 
dilution or washing away by water and an absorptive paper towel 
would not be stained when depressed lightly into the surface of the 
mix

 Traffic readiness-the time when the cohesive strength (the bonds 
between asphalt coated aggregate particles) of the mixture has 
developed sufficiently to support slow-moving, straight-rolling traffic 
without damage to the system





 The shear strength and bond can be checked subjectively by placing 
your full weight flatly on the sole of your shoe on the placed 
treatment. If the sole can be placed on the new treatment for two 
seconds without picking up aggregate, then the pavement can be 
opened to rolling traffic without significant negative effects. 

 If you can place your weight on the heel of one shoe on the placed 
treatment and twist the heel (about 180°) with only minor surface 
marks and without the large aggregate being displaced, the mixture 
can probably be opened to turning traffic without significant damage. 
However, sharp turns, especially by heavy vehicles, can damage micro 
surfacing for some time after application, particularly in hot weather.
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can be placed on the new treatment for two seconds 
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displaced, the mixture can probably be opened to turning traffic without significant damage. 
However, sharp turns, especially by heavy vehicles, can damage micro surfacing for some time 
after application, particularly in hot weather.



 The shear strength and bond can be checked subjectively by placing your full weight flatly on 
the sole of your shoe on the placed treatment. If the sole can be placed on the new treatment 
for two seconds without picking up aggregate, then the pavement can be opened to rolling 
traffic without significant negative effects.

  If you can place your weight on the heel of one shoe on the 
placed treatment and twist the heel (about 180°) with only 
minor surface marks and without the large aggregate being 
displaced, the mixture can probably be opened to turning 
traffic without significant damage. However, sharp turns, 
especially by heavy vehicles, can damage micro surfacing for 
some time after application, particularly in hot weather.



Construction Requirements



Construction Requirements



Construction Requirements



Construction Requirements



Construction Requirements



Construction Requirements







 Seal cracks > ¼”Micro Surfacing is not a crack relief layer. 

Adequate time should be left for the seal to cure, and 
excessive buildup should be kept to a minimum. 

 Mix Design is important

 Check aggregate stockpile on job prior to project startup

 Calibrate continuous paver

 As with any treatment treat vegetation prior to paving

 Ruts >1/2” need a rut box (up to 1.5” in multiple lifts)

 Allow ruts 24 hours to cure under traffic before applying second 
course.
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 Seal cracks > ¼”Micro Surfacing is not a crack relief layer. Adequate time should be left for the seal to cure, and 
excessive buildup should be kept to a minimum. 

 Mix Design is important
 Check aggregate stockpile on job prior to project startup

Calibrate continuous paver

As with any treatment, treat vegetation prior to paving

Ruts >1/2” need a rut box (up to 1.5” in multiple lifts)

Allow ruts 24 hours to cure under traffic before applying 
second course.



 When paving: Mix getting out of the spreader box? Can the contractor 
perform handwork? (60”-120”)

 Sand in turnout areas.
 Base failures, major pavement damage, curb and gutter problems and utility 

issues should be addressed.  
 The pavement should be free of loose aggregate and soil, vegetation and oil 

spots before paving begins. 
  Pavement markings should be removed, particularly thermoplastic marking 

in excess of 4”. Conventional paint with reflective glass beads embedded 
does not require removal unless there is significant buildup from multiple 
applications. 

 Utilities should be protected by covering them with roofing felt or plastic 
sheeting.
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 When paving: Mix getting out of the spreader box? Can the contractor perform handwork? (60”-120”)

 Sand in turnout areas.

 Base failures, major pavement damage, curb and gutter problems and utility issues should be addressed. 

  

 The pavement should be free of loose aggregate and soil, 
vegetation and oil spots before paving begins.

 Pavement markings should be removed, particularly 
thermoplastic marking in excess of 4”. Conventional paint with 
reflective glass beads embedded does not require removal 
unless there is significant buildup from multiple applications.

 Utilities should be protected by covering them with roofing felt 
or plastic sheeting.

















Fill potholes  

Improve the structural integrity of the existing 
pavement 

Improve traffic capacity 













Let’s Ask What Went Right! 





THE END



LET THE GOOD 
TIMES ROLL



































 

It’s  Quitting Time



THE END!!
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