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Characteristics & Benefits

» Benefits
- excellent long term performance
o reduce cost of pavement rehabilitation
> minimized impact on the environment

* Energy savings
- No heating of material required
- no haulage of material on or off site required

- Principle of in-place recycling

- the top layers of the existing pavement become a source of
aggregate and binder that may be reused to create a new
pavement layer
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Cold Reclamation/Recycling Processes
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Full Depth Process |
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Hydraulic binder | Composite binder

Bituminous binder treatments
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_ i treatment | treatment
Type recycling treatmentand : e R S i
characteristics : _ i _ i : _
i Partial depth . Partial or Full Eull denth treatment . Partial or Full
; treatment . Depth Treatment | P . Depth Treatment
Type of Surface or
@ i rehabilitation Surface Structural i Structural
S | : : Recycling of the full thickness of |
S | Recycling of | L2 : . ! . .
: — Lo t bituminous surface layers including : Creation of a new pavement material
(O Principle bituminous surface i AU ) P X
| layers | some or a proportion of the underlying i using the in-situ material
5 i granular material i
o 40 to 80 mm of Bituminous
& | Ratio of granular to Bituminous bituminous i 75t0 150 mm of bituminous material | material with or
L ¢ bituminous treated - ) ' material plus | and 75 to 150 mm of underlying : without
< . material only | . ! . ! .
g | materials i some underlying | granular material ; underlying
% . granular material i granular material
- R R e I I ]
c | i i i
i Depth of treatment 60 to 120 mm v 125t0200mm ¢ 200to300mm :  75to 300 mm
Bituminousor |
rejuvenating Bituminous binder i . Blendof
i binder " Cement or other bituminous binder
£ | Bind te and 15 | pozzolanic binders |~ and cement or
& | Binder, aggregate an _ . : : i
@ | additives Cement or other pozzolanic additives may be added as : ! other _pozzolanlc
o - : ! ' binders
> | catalyst to accelerate build up of cohesion | ;
= 1 i i
§\ i ___________________________________________________________________________________________________________________________________________
g | Corrective aggregate may be added to improve characteristics of the recycled mixture
m :L ___________________________________________________________ B P e mm=— e sseeeeEeeEmEmmmmmmmmmm———T
Added binder content 08t015% | 13t020% | 18t040% | 3.0t06.0% | 15t07.0%
i residual binder | residual binder | residual binder | hydraulic binder | composite binder




Energy & Greenhouse Gas
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« Benchmarking exercise
- life cycle analysis tools
- cradle-to-grave

 Efficient techniques
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EcologicieL Output |

Energy consumption per pavement structure (MJ/m?)
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Pavement Engineering
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Depth of treatment
o 70to 90 % of depth of asphalt pavement up to 125 mm

Traffic
o ho restrictions - appropriate pavement design

Preferred surfacing course selection
o sealing system - mainly one lift of HMA
o two lifts of HMA on high volume roads

Structural design properties
o Structural coeficients
o reflective cracking
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Suggested Coefficients |
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Reflective Cracking
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Performance
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Performance

IRI Comparison CIR vs. CIREAM
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Profile Correction

» Cut & fill

* Profiling the roadway before the treatment
- partial depth — milling machine
 |mporting material

 Profiling the roadway after the treatment
- additional surfacing material (padding)

- profiling the roadway with a milling machine
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Materials Engineering

Analysis of bituminous aggregate

Raind _ _ Collection of samples
. bltumlnpus/mlneral gradatlon - extraction from pavement
* properties of aged binder

: » simulation of field granulation
* binder content
Recycling binder system

- selection of recycling binder Field considerations

* interaction aged/new binders - expected weather conditions

» recycling binder carrier
-additives/aggregate <'I: :h'CknffS c;:: treatment
* type of traffic

* corrective aggregate
pressure to place surfacing layer
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Three-stage process

* breaking agent
» fluxing agent
Mlxture design procedure
* air voids
* moisture sensitivity
* Specimen strength




Performance of Recycled Material

/I_ong-term performance
« fatigue resistance

* strength

* durability <:

e rutting resistance
k * cracking mitigation

Field conditions
bituminous aggregate
weather conditions
compaction

Construction performance\
» minimization of raveling
» ease of compaction
* increased smoothness
* N0 post compaction
K « rapid build-up of cohesion
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Recycling binder system
additives
binder carrier system

Recycling binder
nature
amount
distribution




Recent Advancement |

R¢
4 chanf -
Coll

Cette innovation permet de valider le retraitement de deuxieme
Con génération survant plusieurs scénarios d’entretien.

, Le hant BI( JREGESTARB
Couche ' May allow to engmeerlng structural L
coprfficient of CIIR (a. + ar 1)
May allow to reduce the amount of
Enrol
« Augfierfifon d added new bmder by an mcrease
Suite
cotial In a European context the usageofa .
f:féf /) surfacing layer may no longer be necessary .

* Suppression de la couche de roulement.
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Source: Colas S.A., Nov. 2010™







