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- Intheshingle..

— Reduced Virgin'Binder:Demand

= Quality of Pavement

— Improved Resistance to cold weather
cracking due to reinforcement from fibers

— Reduced rutting and shear stress in
pavements from stiffer binders

— Improved skid resistance from hard durable
Igneous, aggregates contained
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— Training
— Asbestos Testing
— Picking out Deleterious Materials and Metals

— Getting the material clean and homogenous













= Grlndln‘g

e
= Pjcking Clean

= Pre-Condition and Magnetic separator large metal
= Shaker table aids in removing miscellaneous debris =

= Various Equipment to Grind

= Only one specifically deS|gned for shingles :
Shred' ackages available —i
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S KezCompO‘ﬁéTT‘S*ofGrinding
— Particle Shape and Size Crucial
= CLEAN MATERIAL
= Grinder RPM’s - —

= Grinder “Screen” Size
= Addition of water













Typical RAS

Pefeeﬂ{ Asphalt Cement

~ = 20-60% Hard Rock “usually igneous
stone”

— Typical gradation of rock fraction contained on 30 and 60 -
sieve




BLEND PROPERTIES

CRUSH (1 FACE)
CRUSH (2 FACE)
F. A. VOIDS

SAND EQUIVALENT
ELONGATED (5/1)
AGG. SP. GR. (Gsb)
AGG. SP. GR. (Gsa)
4 ABSORPTION

% BINDER

100.0
100.0
42.3

2.630
2.737 o
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-~ “Altlowable Combination Maximums

Recycled Asphaltic

Material
RAS only
RAP only
FRAP only

Percent Binder Replacement

Lower Layer Upper Layer —
20 . 15
35 20
35 25

30 20

30
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~ = Percent RAS range from 4-7%

= Binder Grade Observations

= High Temp grade Higher
= _ow Temp grade Higher
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= Shingle mixes little more open slightly

higher air voids
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Sririglas Irrigact or MiX Parforrrierice
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= SIX_ superpave RAS mixes tested agains
——_=_—_C£)ntr0J_ IX —
= E1-E10

= APA Rut Testing

— All designs with RAS had improved rut resistance
— Average decrease In rut depth was 28%

= Fatigue resistance and flexural strength !

— Average:increase In fatigue resistance and ﬂeXHﬁl stren%m=
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- = Plant Operations —

< = Pye tolow percentage of RAS bin calibration crucial

= Gravimetric feeder or volumetric system can aid in accuracy of adding
RAS

= Run at normal temperatures

= Paving Operations
= No notable differences with control mixes at the paver

= Performance

————
= Oldest pavement 2 years old

ecovere PG grade was 76-16
= Pavement shows no signs of thermal cracking
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