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Why do we apply Micro surfacing to the road?

1 Benefits of Slurry Systems
BCovers surface defects such as raveling

BProtects Asphalt Surface and extends the life of the pavement
1 Water Intrusion
1 Oxidation
1 Sun

1 Water
1 Chemicals

BProvides Transverse Leveling 0 rut fill / leveling course
1 Does not generally improve longitudinal ride quality
BProvides Skid Resistant / High Friction Surface

1 Dependent on Aggregate Quality and Gradation
1 Type 3FA Generally provides the best skid resistance




}

What is Slurry Seal?

A slurry seal is a homogenous mixture of emulsified asphalt, water, well-graded fine
aggregate and mineral filler that has a creamy fluid-like appearance when applied.
Slurry seals are used to fill existing pavement surface defects as either a preparatory
treatment for other maintenance treatments or as a wearing course.
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What is Micro Surfacing?

A A designed mixture of:

A polymer modified
emulsified asphalt

A 100% Crushed Aggregate
A mineral filler

A water

A other additives

A Proportioned, mixed & uniformly
spread over a properly prepared
surface

A ISSA A-143

A MDOT Sec. 504

A ASTM D-6372




How is Micro surfacing different from Slurry

Seal?
} Slurry Seal 1 Micro surfacing
} Cures (Expels Water) by Evaporation. ; Cures Chemically
} Emulsion may or may not be 1 Emulsion is always modified with at
polymer(latex) modified. least 3% polymer (latex)
} Aggregate can be natural sand (un - 1 Aggregate is always 100% crushed,
crushed) clean, hard aggregate.
1+ Slurry can only be laid 1 - Stone thick. 1 Requires Cement to Start Breaking
1+ Slurry can be laid with a Slurry Box or a Process
Hydraulic Auger Box. 1 Micro surfacing can be laid multiple

stones deep. Up to 1 %2 inches in a rut.

}  Micro surfacing must be laid with a
Hydraulic Auger Box or Rut Box.




Polymer Modified Slurry Seal

(ISSA A-115)

Polymer Modified Slurry Seal (PMSS) provides many of the
benefits of Micro surfacing without triggering ADA
requirements.

PMSS requires 100% Crushed Aggregate and 3 % Polymer.

PMSS cannot be used for leveling or rut filling and must NOT
be laid over 1.5 stones thick.
BPMSS will not pass the Loaded Wheel Test,

PMSS Is perfect for:

BPreservation Seals on streets and roadways up to and including rural
Interstates.

Higher traffic volumes and night work should call for Micro surfacing




Microsurfacing and Slurry
Seal Component Materials

Micro- Surfacmg

Aggregate



Mineral Filler - Type | Cement

1 Cement has two major functions in the Micro surfacing mix

BThe addition of cement starts the chemical reaction that causes the
emulsion to become traffic ready within an hour.

BCement also acts as a thickening agent that helps hold the mix liquids
together with the solids.

1 Cement does not make Micro surfacing brittle or add
strength.




Mineral Filler - Type | Cement

1 The contractor may adjust the percentage of cement in the
mix as needed to adjust break / set / cure time of the mix
without needing to change the JMF.
B% of Cement must stay within the specification limits of 0.25 0 3.0%
1 Note 0 The JMF allows a minimum of 0.25% cement, but Micro
surfacing pavers are generally not capable of consistently
feeding that small of an amount.

Table 504-2:
JMF Limits
Test Method Specification
Asphalt binder 7.5%—9.0%, dry weight, 2FA aggregate

content (residual) 7.0%—8.5%, dry weight, 3FA aggregate
Mineral filler 0.25%—3.0%, dry weight aggregate



Micro surfacing Mix Design

The Mix Design is usually done well in advance of the project
by a qualified laboratory.

The Mix Design Is a laboratory model meant to simulate field
conditions.

The Mix Design must use the same materials that are going to
be on the project.

The design goal is to determine the combination /

proportioning of materials that provides the best performance
result in the field.




Main Mix Design Tests for Micro surfacing

1+ Wet Track Abrasion of 1 Classification by Modified
Slurry Surface (ASTM Cohesion Tester of Set and
D3910) Cure (ASTM 3910

} Measurement of Excess 1 Wet Stripping Test for
Asphalt by Use of Loaded Cured Slurry Seal (ISSA TB -
Wheel Tester (ISSA TB- 109 114)

} Measurement of Stability
and Resistance to
Compaction, Vertical and
Lateral Displacement (ISSA
TB- 144




HERITAGE RESEARCH GROUP

6320 Intech Way
Indianapolis, IN 46278
— MICROSURFACING MIX DESIGN
DATE: 3/16/2023 CONTRACTOR: Pavement Maintenance Solutions
PROJECT: 214018 AGGREGATE:  Bay 2FA
EMULSION: £55-1h SPECIFICATION: Michigan DOT 2020 Standard
ASPHALT SOURCE:  Oregon Specifications for Construction
Aggregate Testing
Ageregate Gradation Test Spec  Result Bulking Effect of Maisture
. . Lab % | Quarry Moisture Wtof .
Sieve Size| Spec bussing| % Content |Repor| 3.1 Maisturs aggregate Wet Unit Wt | Dry Unit Wt
3/8" |i00- 109 100 Sand | 60% % Ib | ke [Ib/ft3 ke/m3] Ib/ft3 | ke/m3
No.4 |90-100] 99 Equivalency | Min 30 0% | 484 [ 220 | 1124 1801 | 112.4 | 1801
MNo.8 |65-30] B0 LA Abras 1% 482 | 249 | 1121 1795 | 1110 ]| 1777
No.16 | 45-70| 52 rasion NA 7% | 464 | 211 | 1079 1728 | 1058 | 1694
No.30 |30-50] 34 Soundness 3% | 455 | 207 | 1058 | 1684 | 102.7 | 1645
No.50 | 18-30| 23 Na2s04 NA 4% | 452 | 205 | 105.1 | 1684 | 1011 | 1619 RECOMMENDED MIXED DESIGN
Mo 100 [10-21] 16 Soundness 5% | 454 | 206 | 1055 | 1683 | 1005 | 1608 . . . P
—— e " —— 1T Portland Cement Water Emulsion Residual Asphalt  Residual Asphalt in Mix
Required Required Required Required
RECOMMENDED MIXED DESIGN 10 0.25%-3.0%] 7.1 |AsNeeded 12.0 65.0 62% Min 78 7.5%-9.0%
Portland Cement Water Emulsion Residual Asphalt  Residual Asphalt in Mix I
Required Required Required Required Tolerance:
10 0.25%-3.0% 74 As Needed 120 65.0 62% Min 7.8 7.5%-0.0%
Tolerance:
M_ETesting
TEST REQUIRMENT |  RESULT TEST REQUIRMENT RESULT
R 25°C | 120 Sec Min 153 TB 114] Wet Stripping, % 2090% =90%
TB 113| M T -
wing TIME 1=40°C [ 35 Sec Min ) 10| WestTack | LA | ssog/hz 54
B 139 Wet Cohesion, | 30 NA 14N Abrasion Lass | 6 Day 5?5&1"“2 47.8
kg-cm, 25°C 60 NA 155 TB 144 Grams Lost <3 gloss 0.7421

This mix design was performed in occordance with the referenced specification by AASHTO re:source occredited laboratory using somples of the specific
emulsion and aggregate products and sources [isted. HRG assumes no responsibility in furnishing this data other than to warrant that they represent
relioble meosurements of the properties of the somples as received and tested. Adfustments required becouse of field conditions should be made at the
discretion of the contractor within the tolerances specified. These resufts ore believed to be true ond occurate to the best of my knowledge.
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Micro surfacing Emulsion
Break / Set / Cure

1 Break

BThe Emulsion Aggregate Mixture is
initially brown. It starts turning black
as the emulsion obreaks

BThe asphalt is migrating to the rock.
1 Set

B Almost all the asphalt has separated
from the water and is attached to
the rock.

BThe mix is no longer in a liquid
state, but it is not tough.

1 Cure

BVirtually all the water is out of the
mix and straight rolling traffic will
not damage the surface.




Cement | Polymer
additive | Modified
water JEmulsion

Crushed
aggregate
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Slurry/Micro Equipment

1 What is a Micro surfacing Paver ??7?7?




All in One Package




Truck Mount Pavers
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Continuous Pavers




Paver Types

} Mechamcal 1 Electronic 9 All Hydraulic Drive




Mechanical Paver
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MINERAL FILLER COUNTS AGGREGATE COUNTS ASPHALT EMULSION COUNTS
0

POUNDS OF AGGREGATE

24.92

25" 3.5« 4.5 “ s.s«
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Electronic Paver Mix Control

@ MiX START AC]IV/IATE ALL
D AUTO SHUTDOWN SWITCHES

l ENGINE SPEED |2200 RPM
OIL PRESSURE 70 PSI
TEMPERATURE | 174 F°

@ ConvEvoR OXT P "1 BATTERY 134 VDC
QD EMUL SION PUMP

D EMULSION 3 WAY

EMULSION
QFNES i 0 Lbhs'min
1 MIXER WATER
i ADDITIVE
. WATER
(D AUX WATER Y R 0.0 GPM
(D MIXER FWD * !
[ ADDITIVE
©00000000G00000000! N | o 0.00 GPM
"‘o
PRODUCTION | 578 % MIXER| 0 RPM }
MATERIAL TOTALS | ~ MATERIAL RATIO'S |
AGGREGATE | 4055 Tons Setpoint  Online Average
TOTALS
EMULSION 562681 Lbs EMULSION | 140 0.00 4982 %
— . FINES 353574 Lbs FINES 0.75 0.00 593 %
| WATER 55319 Gals | WATER 6.2 0.0 61 % |
\ 3
ADDITIVE 37985 Gals ADDITIVE 0.04 0.00 181 %
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Multi -Bladed Pug mill




Variable Width Spreader Box







Ruts < IJo May Be FiIl
Scratch Course

Steel Strike Off Scratches Surface

Pavement

E—— U \WVIATh LANE  ———

The scratch coat I s generally 60
the width of the lane to preserve lane




Rut Box




Rut
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Re-profiling Wheel Ruts
with
Micro surfacing

For each inch of applied micro-surface rut fill
mix add 1/8” to 1/4” crown to compensate for
return traffic compaction.

Original Pavement Cross Section

-
SRR S

Ruts in Wheelpaths

Ruts 2” & Over
Must Use the Rut Box

Cross Section of a Rut

Larger




Rut -filling




Surface Course







Materials and Calibration

+ Micro surfacing is a chemical system. Each
component has an important function in the
system and when any component fails to meet
the design parameters the system breaks down.

1 Components Include:
BAggregate
B Emulsion
B Cement
B Additives
BMix Design
B Paver Calibration




Why do we calibrate?

} Calibration sets the paver, so the ratios of material stay inline
with the mix design

}  Calibration will ensure quality control of the Micro surfacing
system for the contractor and buying agency

} Calibration serves as a basis for recording amount of materials
used.




Why Do We Calibrate?

1+ Slurry/Micro Pavers must be calibrated to
make sure the mix matches the Mix Design.

1 Must be calibrated using the aggregate and
emulsion type to be used on the project.

} Must be re - calibrated If:
BMaterial Change

BPump Repair or Change
BReplacement of Conveyor Skirt Rubbers.

+ Emulsion should be calibrated every job* or
at least once per month.



Paver Calibration

1 Calibration converts Volumetric Batch Mix
Design into a Continuous Feed Process.

1 Aggregate and Emulsion are mechanically or
electronically connected to maintain Mix
Design Ratios.

+ In most pavers the emulsion rate is fixed and
the aggregate is adjustable by raising or
lowering a rock gate.






