


Presentation Summary.




Nova Scotia’s Recycling
Experience

L 4
Both agencies have committed to providing
Sustainable Transportation Networks




FULL DEPTH RECLAMATION
EVOLUTION OF AN INDUSTRY

» Began with pulverizing existing roadways
» Evolved into In-Place Stabilization
» Pulverize first pass, Stabilize to desired depth with binders;
= Mechanical binders can include virgin granulars or RAP

= Chemical binders include portland cement, calcium chloride, lime,
flyash and water.

= Bituminous binders include expanded or foamed asphalt and
asphalt emulsions.

In-Place Recycling now includes Partial Depth applications
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> Pulverization — Full Depth Reclamation
(EDR)

> Eull Depth Reclamation with Expanded
Asphalt

> Partiall Depth Reclamation with
Expanded Asphalt or Emulsiiied
Asphalits Stapilizatien

> EUliFDepthr Reciamatien Wikh: Pekilana
Cement

> Conventional Mill"and Pave
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RPulverizing - EullfDepthr Reclanation




Fel RECEANMTION i)
NEDED ASF AL

e




Modified Pulverizer with Expansion Bar
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Full Depth Expanded in to the underlying granular layer










Generally 3 step But can also be done
Process without pre-pulverize

1. Pre-pulverize the
pavement layer and

Underlyingl granulars
ane any reguired
adidinvesi (aggregate;
lime; etc.) e
SPECIiied depth




2. After Pre-Pulverizing -
grade and compact to
required widths and
Clioss falls




3. Process (expand) and place with
paver to specified depth / width,
compact and place wearing surface
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Compaction can
commence
Immediately

behind the paver.

No concerns with

temperature
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125mm of existing
Hot Mix

Leaving a portion of
existing Hot Mix







A Paver Laid Exo Ahded
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genents

Binder Tanker Milling Machine

; Recycling Paver

Train
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Stapllizateniwithr Cement, thien
giiatie; comjpact 2naicure
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HATIONS
CYCLING
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FULL DEPTH Mill Partial Depth
Expanded Asphalt Recycling with
and Pave Paver

Surface Course

Typ. 75t0 125 mm
of expanded
asphalt

Paver/Pulverizer

Surface Course
Surface Course

Up to 200 mm of
Expanded
Asphalt

Subgrade Subgrade Subgrade
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Source: Technical Guide, Cold In-situ Recycling, July 2003. France




Candidate Selection based on
Pavement Distress, Ride and Strength







Consideration of

In-Place Recycling

Preventative o _
Maintenance Rehabilitation Reconstruction

Initial
Condition

\
Effect of No
Preventative \ Effect of No
Maintenance \ \ Rehabilitation

Time / Traffic

=
©
S
o
@
o
o
S—
c
2
=
T
o
o
o
]
o
[
=
]
>
(T
o

Figure 2-1: Pavement Deterioration vs. Time
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Elimination of the surface
cracks with application of
Expanded Asphalt to the

Mitigation of surface cracks
with application of
bituminous binder to a

of the existing
asphalt structure - leaving
the granulars and the
remaining road base intact

12

pre-pulverized

to stabilize and
Improve road strength




Trunk 19

Cape Breton
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Materials that can be recycled with the Expanded
Asphalt process include :

100% RAP
100% Virgin
Any blend of RAP and underlying

granulars
Any blend of Virgin Granulars and RAP

Any blend of Surface Treatment and

underlying granulars
Stock piles of RAP and Crushed Concrete
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One step Process

Process within the existing Pavement
Layer te approprate design thickness

(100 = 125 mim), cress fall and wWidtha;
compact and place weanngrcourse

NeW coVvered by Provincialfanditecalviethed
SPECIIIcaens
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Parial Deptn kural Preject




Improves
Longitudinal
Smoothness

Corrects or restores
cross-fall

Electronically controlled







50mm surface HOT MIX

100 mm of Partial Depth
Bituminous Stabilization
- Paver Laid

underlying existing hot mix
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ADVANTAGES
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Design Considerations

Basic Asphalt
Recycling Manual

or BARM

Produced by the
Asphalt Recycling

and Reclaiming
Association (ARRA)

good resource

T :
U.S. Department ‘
of Transportation

Federal Highway/ I

Administration

ASPHAXT RECYCLINK AND RECLAIMING ASSOCIATION



cement

Emulsion

Cll

Expanded Asphalt

water

cement Emulsion

Expanded Asphalt

water




Effect of Portland Cement

Bituminous Binder
S e——

None Intermediate High

Strongly _
cemented High
materials

Strength

Intermediate

Fcl)qmed bituglen an(_i I Hot Mix
ulsion treated materials Asphalt
without cement

Improved Flexibility >

Source: Asphalt Academy TG2, Sept. 2002, South Africa

Improved Resistance to Deformation




AASHTO Structural Values

Table A3.1 Typical structural layer coefficients (from AASHTO)

Material type

Characteristic

Structural layer coefficient
(per inch) / (per cm)

Asphalt surfacing Elastic modulus 0.20 1o 0.44 / 0.08 to 017
2500 to »>10000 MPa
Asphalt base Continuous graded, 6% voids 0.20t0 0.38/0.08 to 0.15

Bituren treated base

0.10t0 0.30/0.04 to 0.12

Graded crushed stone CBR >80% 0.14/0.055
Natural gravel, type 1 CBR 65 t0 80% 0.12/0.047
Natural gravel, type 2 CBR 40 to 65 % 0.10/0.040
Soll, type 1 CBR15t040% 0.08 / 0.032
Sail, type 2 CBR7t015% 0.06 / 0.024
Cohesionless sand Pl=0 0.04 to 0.05 / 0.016 to 0.020
Cement-treated crushed stone UCS 1.0 to 3.0 MPa 0.17/0.067
Cement-treated gravel UCS < 1.0 MPa 0.12 /0.047




Suggested Layer Coefficients

0.051 0.063 0.083 0.103 0.120 0.140
per cm

0.21 0.26 0.30 0.35
per inch 0.13

100

Source: Wirtgen Cold Recycling Manual, 2" Edition, Nov. 2004




n-Place Recycling GEE Values

¢ GBE - Granular Base Equivalency

¢ GBE Is used by some agencies to evaluate and design
pavement structures based on lead reguirements and the
level of traffic (SN used for AASHTO method)

o GBE values
GBE
Virgin Granular = A* (0]0 0% AC

IHEL VX . 4.6 - 5.2% AC
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¢ Reduced energy costs due to the in-place process
¢ Reuses existing pavement and granular materials
» Minimizes material transfer and the related trucking

¢ Reduces the need for nen-renewable resources,
aggregates; and liguid asphalt cement

¢ Slgnificant reductioniin the related green NoUSE gases
due o celd process; and reduced trucking

» Anl Envirenmental Cifie CycleViodellis availanle;
PalCAENVedel thalk cantdeternmine the reduictien 1in
Green HouseGases andiothermoedels Being
developeas

9 Veetsitherprnciples ol therEederaii=INoVva ScCollaNGas
llextAgreement, InERPliace Recy cling e thie
gdellintienreira EnvirenmentaliysSustainanie
VitgicipaibpiasiilctuierPre|Ects




non-renewal resources

reuses and recycles




Chris Thompson, C.E.T.
cliiompsen@retieomilica

OVA SCOTIA ASPHALT USER PRGDUCE R ASSOCIATION




