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Best Practices For Manufacture and
Placement of Asphalt-Rubber
Pavements

Note.: Terminal blends, rubberized
emulsions, and other rubberized
asphalt products are produced using
different processes and requirements.
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Crumb rubber

Minus No. 10 |
mesh is used, | |
free of wire v
and other RS
contaminants, QS
up to 0.5%
fiber.
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Ground tire rubber is typlcally recelvé;c‘i. |n.2 ,000
pound “Supersacks”.
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The Rubber is weighed by the hopper’s load cells.
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Agitation Systems
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Portable Asphélt-Rubbelant setup at a I-Idfblant. §'
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RUBBER BLENDER VIRGIN AC TANK
STAGING AREA .
0% S 1 A-R BLEND TANK

| Hotplant
/
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Meter / Pump is interlocked with Hotplant
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SOME CONCERNS WITH FIELD BLENDING
PROCESSES

 Limited Production Rate for hotplant
 Elevated heat at plant - safety
 End of project cleanout
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A-R Paving is done with conventional paving techniques.
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Successful AR Production is about
Heat Management

e Virgin Asphalt Temp: >375° F
e Binder Temperature: 375°-425°F

e Aggregate Temperature:
<325° F

e Breakdown Roller: 290 ° F
e Ambient/Surface Temp: >55°F RHMA-G
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PLACING AC WITH A-R BINDERS

* Don’t pave in the cold but AR
performs well in the cold

* No use of pneumatic rollers
— “Rubber picks up Rubber”

 Elevated mix temperature is not
solution

e Use of limewater in some areas
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e Plant
Breakdowns

 Limited Shelf
Life
e Last Day Cutoff
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Important!

Don’t confuse constructability with
performance.
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Elements of a successful AR Project

 Experienced Binder Designer
 Experienced Mix Designer

 Blender/ Hot Plant Compatibility
(Electronics)

 On-site contractor quality control
« Knowledgeable Agency inspection
e Common Sense
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Common Sense Best Practices

e Tarp loads

 Shorten windrows when paving with
bellys

e Keep rollers close

e Weather forecast
- Wind
— Long range outlook

* Nighttime temperatures @&Q&;;«f
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CONCLUSIONS

 A-R mixes resist reflective cracking

e Gap graded and open graded mixes
perform well and are durable

 Constructability and unique field
iIssues must be dealt with

 Upfront costs hamper widespread
usage

 Noise mitigation may be part of
future
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Summary

 Asphalt-Rubber is
construction
friendly

e A-Ris quiet,
smooth, long
lasting and an
environmental
winner
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Sample Specifications for Various Rubberized Asphalt Products
FAecs spacificalions are provided for refereace onfy Uisars sAcufs employ them with care, and onfy after folfy vaderslanding fem and modifping em as appropriale (o meel e intencded purpose.

JACOBS

S ested Uses

AR b
Product Source Grade | Cours | Grad Seal pecification Specification Specification
AGEETE AEECHEATH TS
Asphalt Rubber Gap Grade Caltrans’ = - SECTION 29 HeA8 pdf
Asphalt Rubber Gap Grade Greenbook Greenbook
Azphalt Rubber Gap Grade County of Sacramento 2006 _StdSpecs don:
Fubberized Banded 'Wearing Course - Gap Graded Caltrans’ i i = SECTION 33 HMA,pdf
Azphalt Bubber Open Grade Caltrans' - SECTION 33 HiA8 pdf
Fubberized Bonded wearing Course - Open Graded Caltrans' i i - SECTION 29 HEAR pdf
Stone Matriz A=phalt - rubberized Texas OOT
Terminal Blends specifization used depends on desired properties of binder
Azphalt Rubber Chip Seal Caltran=
Azphalt Rubber and Aggregate Membrane Greenbook 5 Greenbook
Fubberized Chip Seal County af Sacramento i 2006_StdSpecs do
A-F Stres= Absorbing Membrane Interlayer Caltranzs - 2006_StdSpecs do
Fubberized Emulsion Slurry Seal propased Caltrans specification jbicat]

Fiubberized Cape Seal City of Stockton i 2006_StdSpecs doc

AR T SISE ST s
Terminal Blends from Faramount Petroleum i 2006 _StdSpecs do
Tire Rubber Modified Slurry Seal from Pacitic Emulsions Caltrans Section 37-2°
Azphalt Rubber Slurry Surfacing from Walley Shrry Seal i
Polymer Modified &sphalt Bubber Slurry Seal from Walley Shrry Seal
Azphalt Rubber Cape Seal from Walley Shurry Seal

SIS T A T TS
HMA Compaction Acceptanee Testing City of Sacramento
Asphalt Compensation Adjustment Caltrans =

Mates: - "when using the revised versien of Section 39, 3 placementiacceptance methed must be specified - Mothod, $tandard, or BCIGA

B . Caltrans $ection $7-2, specify that base asphalt used in the emulzion contain 10% tire rubber
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Rubberized Asphalt
Forensics, Trouble
Shooting, Lessons

Learned A T
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e Butit has its limitations:

— It needs to be HOT
— Handwork should be minimized

e So - be carefulin areas that are

difficult to pave: oo
— Roundabouts o
— Turn pockets e
— Approaches

— Parking areas — power steering tears

w
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Guidance

e Caltrans Guide

 CalRecycle
Technical
Assistance

State of California Department of Transportation

Materials Engineering and Testing Servicas
Office of Flexible Pavement Materials

5800 Folsom Bivd

Sacramento, California 85819

Revised September 30, 2006
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The Box Test
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* Read the specs

~+ Understand the
¢ “material
Review the submittals

; e Pay attention to details
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On this project,
~ everything was fine.

5y

ot &
I

KLEINFELDER — Mike Robinson




- A
7(;_>INFELDER T al Hﬂﬂvlﬂﬂ J

\\_j Bright People. Right Solutions.

KLEINFELDER - Mike Robinson Green Roads April-May 2011 40



G

KLEINFELDER

\\—/ Bright People. Right Solutions.

Rice vs Binder Content

7.5 8
Binder Content (% DWA)

Rice

KLEINFELDER — Mike Robinson

LTMD S.G.

LTMDvs Binder Content

N\
/N
N
N
I
N

7.5 8
Binder Content (% DWA)

LTMD

8.5

Air Voids (%)

Air Voids vs Binder Content

7.5 8
Binder Content (% DWA)
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Mix Design

Rice vs Binder Content LTMDvs Binder Content

Air Voids vs Binder Content

LTMD S.G.
Air Voids (%)

N\
/N
N
N
I
N

7.5 8 7.5 8 8.5

Binder Content (% DWA)

7.5 8

Binder Content (% DWA) Binder Content (% DWA)

Rice LTMD Voids

Consider operational tolerance in OBC — what
happens to the properties?
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Time Available to Compact
(TAC)
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65° Ambient & Surface, 5 mph wind

Minutes
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Figure to lose 10%-20% of TAC at night
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Multicool

E;; MultiCool 3.0 - Multilayer Pavement Cooling Program
File View Help

@l @ 1] = 8] 2

— Start Time — Environmental Conditions———— — Mix Specifications————  Model Output
[24-hour Icl_ock] Abiert An Tetp. [-5_!5— F Number of Lifts |1
Hour |13
- Lift Number 1
Average Wind Speed |15 mph
Minutes  [45 I 3255',I"e.mperatu re, F
DAT El__ Sky Conditions IDvelcast 'I Next Lift | ‘e .
Month |5 308 .
Latitude [Deg North]: |38 : i ‘e
Day [3 Mix Type | SMa ~] .,..
292 e
Year |201 0 Lipdate to Current Time l PG Grade | 76 :I' |'22 j" ] "..
‘%
— Existing Surface Lift Thickness IU‘5 in. 275 fe,
Material Type Moisture Content 1 te, .,
L
|AC ;] I 'I Delivery Temp|325 F 259 "...
i Yy
State of Maisture Surface Temp. Stop Temp |25g ¢ teaa, .
- SU F 242 T T T T T
0 0.2 0.4 0.6 0.8 1
Units——— Time, min
P‘ S| & English ‘ Export Formatted Datal
¢ Tabular Dutput ¢ Graphical Dutput

50°, 15 mph wind, 2” — less than a minute
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1/z” Thlck’? No Way'

¢ 1.5” AVERAGE thucknes%

. No pre-levelmg | .
2 No advance proflle grmdﬁf *
. Rlde quallty requlrements

Green Roads April-May 2011 47



e

& GalRecycle "¢
KLEINFELDER

But it’s not just 6ooling

w




~ B
KLEINFELDER ~y al ﬂﬂﬂvﬂﬂ J

But it’s not just cooling

Roller

Not enough densification here

/T~
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~and Quantlfles Results
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Avoid method specs as much
as possible
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