Polymers in Pavement Preservation
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Outline

® What Polymers are used?
® Handling of Polymers

¢ Effect of Performance with Polymers
® Residual Asphalt testing

® Micro Surfacing

® Chip Seal
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Polymers for Asphalt Emulsion Modification

» Latex Types
- SBR
° Neoprene
> Natural Latex
> Acrylics

» Dry Polymers
- SBS
o EVA
> Ground tire rubber (GTR)

=23




Latex Modif

@ o
o O
NOT RECOMMENDED

O

O
O
-@

O

/ REPP

National Center iu‘r\!"ﬁv_.ément Preservation
\\

AR\






/ Hkpp

Nationial Center {u(\{’.év.ément Preservation

\ \
-




! (— T\ ) L I~
flgels
National Center \iu(“Pév_Ement Preservation
A\




' National Center fof Pa




HJ m-- i B Y A

& Ul CGLOA

Meterin

" BASF us
Corioli
dispe

~~Mognet coll

E=& BV
where c=a constant

Mon-magnetic conduit--._. .

Flowing water-.-~

-7 ~>-~-Induged voitage, E.
I3 {indicates rote of
water Tlow)

">~ Magnetic field, B,

o
=

Electrodas in

Dipe ol I,»Magnei coil



Use of Polymers in Pavement
Preservation Applications
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CRS-2 vs.CRS-2P(LM)
- Physical Properties

Test Method |CRS-2|CRS-2P

R&B Softening Point (°F) ASTM D 36 115 128
Ductility (25°C, cm) ASTM D 113 21 150+
Elastic Recovery (10°C, %) | AASHTOT301| 5 60

3 wt.% SBR latex polymer (on asphalt)

» Residue

> ASTM D 6934 - Oven evaporation at 163°C
» Polymer

- Raises SP, drastically increases ductility and ER




Residue Recovery
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Residue Recovery by Distillation

Residue Recovery by Low
Temperature Evaporation




Recovery Methods
(High Temperature)

Distillation Recovery procedures

> Modified ASTM D6997 to 350°F or 400°F with hold times either 15 or 20 minutes for
modified emulsions

> Temperatures can affect the polymers

High Temperature Evaporative procedures > 275°F

Much higher than pavement temperatures that the emulsions see during
application or service life

Polymers can change or degrade in some of the high temperature recovery
techniques
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Traditional Testing

» Force Ductility

» Softening Point

» Toughness/Tenacity
» Torsional Recovery
4

Elastic Recovery
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Elastic Rec
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Force Ductility
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» Stress-Strain 5 5 5

measurement

o Easier temperature to
measure stress and
strain
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Ash Content test for emulsion residues

» Solubllity test does not work well with modified emulsion residues.
o Plugs filter due to polymer swell
> Solubility test was not designed for polymer systems
» Ash content test performs well on all emulsion residues, whether they
are modified or not

o ASTM Standard D8078 was developed for asphalt and asphalt emulsion residues

» Getting rid of solubllity willl remove a chlorinated solvent from some
laboratories

> Emulsion Task Force drove the change of AASHTO M316 to eliminate solubility, and put
in ash content
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Micro Surfacing




icro Surfacing — Polymer
Morphology Field Application
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Micro Surfacing WTAT Comparison
One hour unmodified vs. modified
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Chip Seal Road




Chip Seal - Emulsion application

./’/ ”

8% “waw

.'VV’V""V



Chip Seal - Aggregate application




Early Strength Develop. - CRS-2P
ASTM D7000
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Data Provided by Paragon

Aggregate Samples Technical Services




Sweep Testing - CRS-2 vs CRS-2P
ASTM D7000
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DSR Testing - Polymer comparison
Elastic Recovery and Sweep Testing

Elastic Recovery @10°C - 350°F Distillation Residue

. : AUT-W |Reference Polymer A

ER 10C SS 20cm 5mn, % 103 |p113 Mod 70.0 78.8

ER 10C SS 20cm 5mn, % 103 [Dp113Mod 70.0 78.8

ER 10C SS 20cm 5mn, % 103 |D113 Mod 70.0 775
AVG 700 [ 783

Sweep Testing @35°C

Sweep Testing Polymer A Polymer B |}

Mass loss % - 2.0 hours D-7000 - mod 12.05 28.09 :

Mass loss % - 2.0 hours D-7000 - mod 20.36 28.32
AVG 16.2 28.2

Mass loss % - 1.0 hour 44.8 44.6

Polymer B §5/ giia S
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Speaker: Arlis Kadrmas - BASF

arlis.kadrmas@basf.com
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