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Why recycle?

Meets the 3E Challenge

Environmental

Economics Engineering




Environmental Challenge

Save the
Planet—

OrElse '

Time, Oct. 1, 2007 Newsweek, April 16, 2007
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Energy Use Per Tonne Of Material Laid Down
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FDR Energy Savings

Energy Use and Materials
Full-Depth Reclamation vs. New Base

Number of Trucks Needed 180
12
New Roadway Material ,
tons (metric tons) 300 (330)
Material Landfilled w— —
cubic yard (m?) 0
Diesel Fuel Consumed
gallon (liter) 500 (1 ’900)
- New Base Full-Depth Reclamation

Based on 1 mile (1.6 km)of 24-foot (7.3 m) - wide
2-lane road, 6 inch (150 mm) base

4,500
(5,000)
2,400
(2,100)
3,000
(11,400)

California Nevada
Cement Association



Cost-Effectiveness for NDOT

ESALs Strategy Total Strategy Reduced Change in
Category GRAVEL Cost Cost/ Mile SN
FACTOR
Numbers
<1 Million 2" Mill &fill | 2"{0.350.18)= 0.34 625K
LOW 63% (12%)
3” CIR 3(0-290-19) 230K
Double B
Chip
Seal
MEDIUM | > 1 Million < . 3 Mill 3"(0.350.18)=0.51 910K
3 Million o
s 37% 60%
3" CIR 3" (0.280.18) +1.5" 570K
1.5 HMA *0.36=0.82
HIGH >3 Million 3” Mill (67)(0.35)-(37) 1.82 M
6" Hma | O 28% | 10%
3" CIR 3(0.28-0.18) 1.3 M
+4(0.35)=1.70

4" HMA




How about MNDOT Cost-Effectiveness?

Granular Equivalent (GE) Factors for MNDOT

Material

Plant-mixed
Bituminous Pavement

Plant-mixed
Bituminous Pavement

Cold in-Place
Recycling

Specification

2350/2360

2331, 2340 Type 41, 47, 61

2331

GE
Factor

2.25

2.25

1.50



GF
Cost

Cost-Effectiveness for MNDOT
3” CIR & 1.5” HMA 3 Mill & 3” HMA

3(1.5-125)+ (15°x2.25)=4.125 3x(2.25-1.25)=3

CIR: Rotomill:

50,688 S.Y.@ $2.30 = $116,582 50,688 S.Y. @ $1.50 = $76,032
Recycling Binder: HMA:

196 tons @ $535 = $104,860 8,781 tons @ $95.00 = $834,195

1.25 inch HMA Overlay
3,659 tons @ $95.00 = $347,605

TOTAL: $569,047 TOTAL: $910,227
CIR & HMA provides 37% less cost GF for MNDOT
NewHMA =225
CIR =15
Save $341,.180 37% increase in SN Existing HMA = 1.25



Asphalt Pavement Industry Overview

Texas Gulf Coast Asphalt Prices
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http://www pavementpreservation.org/recyclingworkshop



Lifecycle Cost Analysis-Present Worth for Pavement Rehabilitation
Stale-of-the-Practice on CIR and FDR Projects

NDOT, Nov. 21, 2005

s
g
3
[
=
s
a

' $2001%




Engineering Challenge

7-year Performance
CIR and 2” Overlay Section, Reno, Nevada




Engineering Challenge

20-year Performance
VUS95NV |




CIR Train SR 207 NV

February 2007
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Ventura County, CA, June 25, 2009

PASS R CIR Pro



PASS R CIR Project

Ventura County, CA, June 25, 2009

Fog seal of PASS
R, 1.1at.1
GPSY is applied
~ with light
sanding at end of
- day
Very little raveling

= before a 1"

e

BT w** overlay placed 7-




t

CIR Projec

2]
o
-
~N
LN
o~
v
c
-
-
<
O
>
.
c
-
o
()
o
-
>
s
-
v
>




CIR Project

Ventura County, CA, June 25, 2009




CIR Project

Ventura County, CA, June 25, 2009

B
Pavemen
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20 Miles of CIR ($35.5M contract)

Y
2007 & 2008
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20 Miles of CIR

I-80 NV
2007 & 2008
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How to Select a Project

The right project, the right strategy at the right time

Right
Location

Right

Strategy Right Time



Timing of Rehabilitation Techniques

Pavement Preservation

Pavement Condition

Time / Traffic Loading



Pavement Preservation

PAVEMENT PRESERVATION REHABILITATION
STRATEGIES STRATEGIES
Fog and
rejuvenating
RAP, REAS slurries
Microsurfacing

Chip seals and
cape seals

Cold In-Place
Recycling (CIR)

Mill & Fill

Full Depth
Reclamation




Project Selection Criteria

Existing pavement
condition

distress
» Cause of distress ,' 0
> Type of subgrade [ SEE L
Environmental " S e
condition | L 1 '
Future projected Sliseuia e
loadin £ B U R A SR N




Factors to Consider

(continued)

[nitial funding constraint

Life-cycle cost

Contractors availability

Project length (at least 4 miles or more for HIR

or CIR)

Geometric improvements



Engineering Considerations

Visual Analysis:

Geometrics:
Existing profile/cross slope recycled matenal swells
Do you have room for excess material?
Choked section (dike or guardrail)
Roadway configuration (width, curves, supers)
How many passes with recycling train?

Surface conditions:

Crack seal, surface seal, % distress, cracking patterns, utilities, existing

shoulder material

Joe Peterson, Caltrans, 2008 In-Place Recycling Presentation



Other Factors

Design life-expectancy

Conservation of natural resources and energy
Environmental concerns

Tratfic Control

Future Traftfic Disruption



How to Avoid/ Minimize Premature
Failure

Joe Peterson, Caltrans, 2008 In-Place Recycling Presentation



Pavement Evaluation & Testing

» | Surface L» HIR
Condition Functional Distress ’
Survey Distress '
: CIR and
Determine Cause Cra:;!ng [ Wearing
Core or of Pavement J | Surface
»-
Depth Check Distress
FWD on Structural FDR and
Project with Distress % Overlay
Questionable

Structural Section




Engineering Requirements

s + 4+ J, At iAanc
- LOOK Tor lIfT locations
- Digout thickness

JECD 115 O f'] LONCireic

A0TC Joe Peterson, Caltrans, 2008 In-Place Recychng Presentation



How Do You Design the Project?

Using either MEPDG

or

1993-AASHTO Design Guide
Use structural number 0.28-0.35 for CIR
Mr. for CIR varies from low 200°s to 1 M

CIR should not very high modulus



Structural Guidelines

FDR Method

Mechanical

Bituminous

Cement

Minimum Typical
Thickness of Structural
Riding Surface Coefficient
27 HMA 0.10-0.12

Surface Treatment

| ) —0.28
or Structural HMA — .

Surface Treatment

0.15-0.20
or Structural HMA

Mike Voth, FHWA, 2008 In-Place Recycling Presentation



What is a good strategy for surface
raveling?

www betterroads.com



What is a good strategy for medium and
wude transfers and black crackmg’
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CIR Process
SR447, Nevada




What is a good strategy for alligator
cracking?




FDR Process




Mix Design Process

2) Mixing 3 emulsion contents and H20 content are made
3) Compaction Use Gyratory Compactor
4) Curing of Specimens 48 hours

5) Cured Specimens Measurements sets: dry and soaked

6) Mix Design Selection Determine optimum emulsion content



Mix Design Process

% . Raveling Test
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How to Construct a Successful




Construct a Successful Project

[nput from contractors and material suppliers

Contact ARRA and AEMA for list of local suppliers and
contractors

Use performance-based specifications

Develop checklist for inspectors

Pre- and post-construction meetings are a must!

Require contractor to perform mix design

Successtul projects are based on win-win strategy



CIR Train
US095A




CIR Train
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Example of CIR Project in Nevada
I-80 at Pequop

Agency: NDOT District 3

Contractor: Road & Highway Builders
Subcontractor: Valentine Surfacing
2007-2008



I-80 Pequop




FDR with Cement
Reno, NV

California Nevada
Cement Association




After FDR with Cement
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2005 CAPA Award Recipient
HIR on SH 6 Grand Junction, CO

s Pre-heater Conveying Vehicle”




~ Paving new hot mix over recycled
layer with 4-section screed, which
crowns every 30” making it easier
to pave 1/4 crowns in the urban
environment



together to form a 2’.’ ébmhlhed surface: 1”
of recycled and 4 pf new HMA



HIR
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Recycled Asphalt Pavement

- Milled and stockpiled existing
parking lot

- Use a breaker to crush the large
pieces of asphalt

~ Mix RAP with 3% engineered
emulsion 1n a pug mill
Paved back the parking lot with
100% RAP

- 2-day cure time, re-roll, tack and
pave with 0.10' hot asphalt overlay

Project Length: —
600,000 sq ft of existing parking Location: Modesto, CA
lot processed and paved on-site Contractor: Pavement

Recycling



Recycled Asphalt Pavement

ocation; Modesto, C/
Contractor: Pavement Recycling
October 2008




RAP as Chip Seal

yo

focatonr \(“ounf\ ("X
Contractor: Pavement Recychng
Fall 2008




Chip Seal Placement

.
-t

Pavement Section:

Location: Modesto, CA
Scrub seal Contractor: Pavement Recycling
S5/16" RAP chip seal October 2008

No fog seal



Final product with
RAP Chip Seal
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Conclusions

HIR, CIR and FDR Meet the 3E Challenge

20-Yr CIR Performance
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Websites with More Information




2009 Recycling Facts

NDDOT 14 lane miles
WY (National Park Service) 14 lane miles
WADOT 28 lane miles
ODOT 24 lane miles
Idaho (FHWA) 30 lane miles
MDOT 32 lane miles
Navagda reryeled pnicnd 20 plane, nizles
Caltrans recvcled over 270 lane miles



Let’s Create a Sustainable Future!

Sohila Bemanian, PE
Parsons Transportagi

Carson City, Nevaj
Sohila. bemanian o QlRiRRseli
(775) 297-63135



