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Tons, Millions
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HMA (in million tons)

Actual vs. Based upon Liquid

2012 — Estimated 50,800 tons
of AC from RAP/RAS
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IDOT AC Price Index

Based upon largest suppliers of
previous year

Prices submitted as of first of each
month

Average = Index

BMPR Policy Memo 1-08.0

* PERFORMANCE GRADED ASPHALT
BINDER ACCEPTANCE PROCEDURE

10



AC/Oil/Gasoline Price Comparison
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AC Price Comparison
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Utilization of Recycled and
Reclaimed Materials in lllinois
Highway Construction in 2011

PHYSICAL RESEARCH REPORT NO. 161
AUGUST 2012

lllinois Department of Transportation
Division of Highways / Bureau of Materials and Physical Research
128 East Ash Sireat / Springfiald, Winois § 62704-4766
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RAP as Aggregate
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New BMPR Policy Memo

Reclaimed Asphalt Pavement
(RAP) for Aggregate
Applications



New BMPR Policy Memo

» All RAP material used for Aggregate
Applications will follow this new PM.

 For RAP used from a contract back into
the same contract, another contract,
RAP taken to a central recycling facility
or mix plant



Production Testing

» Basic 100% passing gradation testing
on top sieve size of material specified

» 1 test every 1,000 tons for first 5,000
tons, then 1 every 5,000 tons
(contractor testing)

 Visual for uniformity

 Falling gradation response if sample is
oversized



Loadout Testing

e 1 test every 5,000 tons

* More thorough visual inspection
— Looking for over-sized agglomerations
— segregation

» | oadout testing Is waived for material

being used back into same contract, if
visual is acceptable



Liquid AC Sampling
at
HMA Plants




Sampling Points — Let’'s Count the Ways

@\m

Tanker Unload Line @ Tanker
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Dryer Drum or Weigh Bucket

T

Recirculation Line

Inject Line  Anti strip Blender



Sample at closest point to the mix - at
Injection Line

\

Tanker Unload Line

Sample Port
Location per
Specification
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2012 District PG INV Field Samples

As of 11/21/12

Sample Total % Off Test
1 345 2.3

coO N O O b W DN

TOTAL

81
89
88
123
136
166
250
96
1374

8

3 3.7
3 3.4
1 1.1
0

0

1 0.6
2 0.8
0 0
18 1.3 %



District PG Investigative Field Samples

As of 11/21/12
2012 (2011) (2010)

Sample Total Off Test % Off Test

345 (357) (654) 8 (11) (12) 2.3 (3.1) (L.8)
2 81 (122) (215) 3(3)(4) 3.7 (2.5) (1.9)
3 89 (57) (121) 3(0) (1) 3.4 (0) (0.8)
4 88 (112) (223) 1(0) (9) 1.1(0) (O)
5 123 (95) (176) 0(0) (0) 0(0) (0)
6 136 (189) (227) 0(2)(2) 0(1.1) (0.9)
7 166 (179) (209) 1(0) (2) 0.6 (0) (0.5)
8 242 (260) (249) 2(0) (7) 0.8 (0) (2.9)
9 81 (99) (122) 0(1) (2) 0(1.0) (1.6)






WARM MIX ASPHALT (WMA)

« Jan 1, 2012 — BDE permissive use
Spec Issued
— Allows WMA to be used by contractor
— Limited to N70 and below mixes

— Additives and Mechanical processes
(foaming) allowed

— Developing approved list of additives and
processes



Warm Mix Technology Use Procedure

Contractor makes request for use to District
District Coordinates with BMPR

WMA Technology “Provisional” until TWO
contracts completed within state.

Evaluate on minimum of 2,000 tons of
MAINLINE SURFACE MIX.

— 1,000 tons of HMA control section
— 1,000 tons of WMA Technology test section

Mix testing
— Four (4) gyros (HMA and WMA Technology).



Warm Mix Technology Use Procedure

— Notify BMPR before production.
— Samples taken.

— Must meet Hamburg Wheel Tracking
Device test requirements.

— Once two projects completed with success
WMA technology has “approved” status.




INinols Department of Transportation
Bureau of Materals and Physical Research

APPROVED / PROVISIONAL LIST OF
TECHNOLOGIES FOR PRODUCTION OF WARM MIX ASPHALT (WMA)

December 16, 2011

EOE Permizzve Use Specification for Warm Mx Azpha® (effective 1/1/2012)

APPROVED TECHNOLOGIES LIST FOR WMA TECHNOLOGIES
December 15, 2011

WMATechnology | Date
Company = me—— :
PROVISIONAL TECHNOLOGIES LIST FOR WMA TECHNOLOGIES
Decembsr 18, 2011
WMA Technology Dats
o Mschanical AdaTIve g e
Accepiad
Genaion One
Astsc industriss, Inc. (G1)of
1725 Shepherd Road As0E Doudie 1272011
Chatancoga, TN 37421 BaTel Green
System
GENCOR INDUSTRIES, INC. =
5201 Nor Orange Slossom Tral i, e
Onando, Fionda 32510
MAXAM Equipment, inc MAXAM .
1575 Universal Avenue . 1272001
Kansas Cly, MO 54120 AQUABR
Stanstes| -
Stansiesl 12/2011
12711 Townepark Way
Loulsvilie, KY. 40243 AccueShear=
Stanstasl
= Stansteer 12/2011
12711 Townepark Way :
Loulsvilie, KY, 40243 Ecoetiend™
L s et oo Terexs Wam Mx 12/2011
200 Nyala Fam Road Acphon Sysiem
Westor, CT 05850 USA '
MeadWestvaco 12/2011
501 Soum Sth Strest EVOTHERM™
Richmond, VA 232150501
3801 Wax Norh America on =T
213258 Cabot Bivd SASOBIT®
Hayaard, Calffmia 54545
220 Nobel Surfaciants U~
525 Wist Van Buren Sreet, REDISET™
Chicago, llinols 50607-3823




Warm Mix Asphalt

« Nationally around 20% of asphalt is warm mix

* |llinois — 4.3 M tons of HMA
— Should be ~850K tons of WMA
— 2012 ~ 35K tons of WMA
 Why
— No approved WMA technologies
— Approval takes a great deal of effort by contractor

— Benefits are actually quite low ~ $0.25/ton or an
added cost (additives).

— PFP/QCP — contracting community has enough
risk on plate.



Warm Mix Asphalt

« S0 what??

— IDOT perceived as holding back progress

— Ripe for mandate by Legislature to use in all mixes
« Benefits

— Worker comfort/health

— Saving of BTU's

— Fewer emissions
 Actions to expect

— Revisit approved technologies policy

— Avalilable this Summer






RAS — Type | vs. Type ll

Type | — New material (Pre-Consumer)

Type Il = Roof Tear-Off’s (Post-Consumer)

b-’/ 7:.”’.

f

Type | — Manufacture Waste ’]'yp




Final sort
Grind
Screen

Ready for |

MA



RAP/RAS Specs and Policy

« Combined into single spec for 2013 adopting
Asphalt Binder Replacement (ABR)
— Link:
http://www.dot.il.gov/desenv/specrev/80306.pdf

* RAS Policy revised issued August 2011

— Link: http://www.dot.il.gov/materials/pdf/28-
10.2reclaimedasphaltshinglesources.pdf



http://www.dot.il.gov/desenv/specrev/80306.pdf
http://www.dot.il.gov/materials/pdf/28-10.2reclaimedasphaltshinglesources.pdf
http://www.dot.il.gov/materials/pdf/28-10.2reclaimedasphaltshinglesources.pdf
http://www.dot.il.gov/materials/pdf/28-10.2reclaimedasphaltshinglesources.pdf

RAS Sources
. owner | Llocaion | _ Type

C&D Recycling of Wisconsin 1450 S. Virginia Road Type 2
1000 Apache Court Crystal Lake, IL 60014
Fort Atkinson, WI 53538
Falcon Green Resources, Inc 1200 N Rose Farm Rd Type 1
P.O. Box 638 Woodstock, IL 60098
Harvard, IL 60033
Southwind RAS, LLC 1950 Vulcan Blvd Type 2
2250 Southwind Boulevard Bartlett, IL 60103
Bartlett, IL 60103
Southwind RAS, LLC 6616 Darst Street Type 2
2250 Southwind Boulevard Peoria, IL 60103
Bartlett, IL 60103
Southwind RAS, LLC 4401 S. First Avenue Type 2
2250 Southwind Boulevard Lyons, IL 60534

Bartlett, IL 60103

Link: http://www.dot.il.gov/materials/reclaimedasphaltshingles.pdf



http://www.dot.il.gov/materials/reclaimedasphaltshingles.pdf

RAS Sources
. owner | Llocation |  Type

Beverly Materials/Falcon 34 W 007 Rt. 72 Type 2
Green Resources, Inc. West Dundee, IL 60118

1200 N. Rose Farm Rd.
Woodstock, IL 60098

Southwind RAS, LLC 4525 Prairie Hill Rd. Type 2
2250 Southwind Boulevard South Beloit, IL 61080
Bartlett, IL 60103

Southwind RAS, LLC 600 W. Eldorado Rd. Type 2
2250 Southwind Boulevard Decatur, IL 62522
Bartlett, IL 60103

Waste Commission of Scott Co. Scott Area Landfill Type 2
11555 110t Avenue 11555 110t Ave (CR Y-48)
Davenport, |A 52804 Davenport, |A 52804

Link: http://www.dot.il.gov/materials/reclaimedasphaltshingles.pdf



http://www.dot.il.gov/materials/reclaimedasphaltshingles.pdf
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Goldilocks HMA Mix

Not too hard
Not too soft

Just right”

11
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Specimen Prep







Hamburg Wheel

50 Passes/Minute
158 Lbs
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Implementation Schedule

e 2011
— High Replacement RAP and RAS
— Permissive use Warm Mix

e 2012 - 2013
— Other New mixes (fine graded) and Renewals

e 2014 on
— Full Implementation
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Laboratory Evaluation of High Binder
Replacement with Recycled Asphalt
Shingles (RAS) for a Low N-Design

Asphalt Mixture

Hasan Ozer
Research Assistant Professor
University of lllinois at Urbana-Champaign

lllinois Bituminous Paving Conference, 2012
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« Sustainability Features

— Over 97% recycled material — no mined material
« Concrete Aggregate
« RAP
« RAS
« Slag

— 57% Asphalt Binder Replacement (ABR)

* Engineering Features
— N30 Mix “D” Surface
— PGb52-28
— TSR =109.5/120.4 =0.91
— Hamburg - 5.3mm Ave @ 20,000 Passes
— 20% reduced cost of mix



Mix Detalls

Aggregate Design
+2.8% PG 52-28

= Crushed Concrete
m Course FRAP

= Fine RAP

@ Steel Slag

m Shingle - RAS



Total Recycle Asphalt




TRA Future

« Testing of plant produced material
— District
— BMPR
— ICT @ UIUC

* Demo projects 2013 construction

« Special Provision for use as soon as 2014
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PFP/QCP Implementation Schedule
Revised
« 2013 & 2014 & Beyond
—PFP-witl-be-expanaead-to-inctude:
—interstate & Non=tnterstate projects > 4,600 toms——

50%.in-2013
_ 100% in 2014

— PFP full implementation (above 8,000 tons)

— QCP for projects < 8,000 tons
« 2 Projects/District in 2012
« 50% in 2013
* 100% in 2014 — start rollout for LR&S jobs




2012 PFP Projects

87398

2 1 8,516 100
3 3 99,227 100
4 2 57,807 100
5 6 97,522 50
6 2% 76,000%* 100
7 6(7*) 141,757 100
8 1(3%) 8,000 (44,000) 100
9

Total 25 (30%) 476,851 (612,227)

* With carryover
**Approximate



2012 PFP Projects
6 6 0

1
2 1 0
3 3 1 2
4 2 1 1
5 6 3 3
6 2% 1 1
7 6(7*) 5 2
8 1 (3%) 1 2
9

Total 25 (30%) 19 11

* With carryover



Average Pay
» Binder =99.7

e Surface =100.0

e Overall =99.9



PFP Spec Revisions for 2013

* Increase timeframe for submittal of QC
results to 48 hrs (allows aging to match IDOT)

» Exclude outer one foot of unconfined edge
from random core calculations
— Institute random 1test/half mile/unconfined

edge core density with pay adjustment table
similar to Dust/AC



QUALITY
CONTROL FOR

PERFORMANCE



2012 QCP

Projects

District | Contract # Mix Application Tons Pay # of Mix Sublots
tested by District
2 64529 N70 F Surf 5400 100% 2/6 = 33%
3 66A75 Surface 9,840 93.8% 10/10 = 100%
3 66A75 4.75 mm L.B. 4,920 99.5% 5/5 =100%
3 66644 Surface 5,124 100.0% 5/5 = 100%
3 66644 4.75mm L.B. 2,509 100.0% 1/3 = 33%
8 76E52 Binder 1967 100.0% 2/2 = 100%
8 76E52 Surface 4103 100.0% 4/4 = 100%
9 78271 4.75 leveling Binder 6251.2 99.4% 217 =29%
9 78271 C Surface 12929.6 97.9% 4/13 = 31%
53,044 99.0% 70%




QCP Spec Revisions for 2013

1.

Ol

> W

Ca
Ca

Adj

0 each Pay Parameter Prior to
culating the Combined Pay Factor

ust Ranges for 103% Pay

Adj

ust Density for 95% Pay

Clarify Additional Dept. Testing/Results
May be Included in Pay Calcs

Change Acceptable Limits density range

for
08.

IL-4.75 from 92.0-98.0% to 90.0-
0%

Increase timeframe for submittal of QC
results to 48 hrs (allows aging to match IDOT)






Walking on the Edge Issues

Mix designs that barely meet criteria —
send for verification on a wing and
prayer

— Just barely passed — a good thing right?

— Cheap source but highly variable gradation
may be costly in the end

» Bad Sampling methods
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Normal Distribution
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Normal Distribution
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Sampling
Another Source of Variability




e Avoid the Cliff!
* Don’t carry bad QC/QA habits to PFP or QCP

— Seek “robust” designs that allow a margin of variability
— Recognize lab to plant issues i.e. VMA collapse

« Make sure sampling Is representative

— If sample is questionable — combine all material, re-blend
and re-split while being witnessed

* Poor sampling, marginal mix design, ignoring lab to
plant issues (dust/VVMA collapse) and variable
aggregate supply
— Bad combinations!
— Adds up to Remove and Replace $$$
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Spec Features

 |CT Research Based

 Clarification on “Tack Coat” & *“Prime”

— “Prime” ~Aggregate bases.

— “Tack Coat” ~ bonding pavement layers.



Residual Application Rates

Type of Surface to be Tacked |Residual Asphalt Rate Ib/sq ft (L/sq m)

Milled HMA 0.05 + 0.01 (0.23 * 0.05)

Aged Non-Milled HMA 0.04 +0.01 (0.18 £0.05)

Fog Coat between HMA Lifts 0.02 £ 0.01 (0.09 =+ 0.05)
Milled Concrete 0.05 + 0.01 (0.23 £ 0.05)
Non-Milled Concrete 0.05 +0.01 (0.23 £ 0.05)
Tined Concrete 0.05 +0.01 (0.23 £ 0.05)

Brick 0.02 + 0.01 (0.09 + 0.05)




New - Dilution is optional
New - Dilution by asphalt source only

SS-1h

(57% asphalt)
<
___
Tack Coat = Emulsion + added water _—Source’s_
Bill of Lading
Tack coat = 8300 Ibs SS-1h + 2208 Ibs
added water SS-1h 8,300 Ibs.
H,0 2,208 Ibs.
= 8,300 Ibs SS-1h (57% asphalt)
N— 10,508 Ibs tack coat Tack coat 10,508 Ibs.
source’s
quality water = 45.0 % asphalt




Application Rate Verification

Geotextile Pad for Tack Coat
Application Rate Measurement




Residual Asphalt Content

» Minimum % Asphalt by
Materla Weight

RC-70 60

HFE-90 65
SS-1, CSS-1

SS-1h, CSS-1h 57

SS-1hP, CSS-1hP

SS-1vh 50



Method of Measurement &
Basis of Payment

« Paid by weight
» Before and after weights

 Yield check performed at
least once a day






