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Presenter
Presentation Notes
- We would like to thank you for the opportunity to to come back and follow up on the presentations of last year as well as follow up on the work completed under the guidelines of those presentations. Today we are able to bring it full circle.
- First off in my presentation I am going to quickly recap last years presentation for those that weren’t listing or forgot or perhaps weren’t here.
- After which I am going to talk about our objectives
and  review our project on Hwy 28. linking to it these objectives
- This will enable us to identify or highlight the positive changes ,what we did right, and  give us an opportunity to discuss possible  improvements to the system as a group
- and finally we’ll introduce new technologies



Definition of Definition of CIRCIR

CIRCIR is a component of the overall is a component of the overall 
pavement structure which is pavement structure which is 

produced by mining the existing produced by mining the existing 
asphalt pavement layers to create a asphalt pavement layers to create a 

new pavement layer.new pavement layer.



Definition of Definition of CIRCIR

-- From a Pavement Preservation From a Pavement Preservation 
perspective, perspective, CIRCIR is not designed to is not designed to 
enhance the structural capacity of the enhance the structural capacity of the 
pavementpavement

-- CIRCIR is predominantly (preferred 80 is predominantly (preferred 80 -- 
100%) working in the existing asphalt 100%) working in the existing asphalt 
pavement structure.  Essentially pavement structure.  Essentially 
recycling asphalt coated particles. recycling asphalt coated particles. 



Three Unit Three Unit CIRCIR TrainTrain



Three Unit Three Unit CIRCIR TrainTrain



Two Unit Two Unit CIRCIR TrainTrain



Single Unit Single Unit CIRCIR TrainTrain



Single Unit Single Unit CIRCIR TrainTrain



Advantages of Advantages of CIRCIR

♦♦
 

In order to be useful it must:In order to be useful it must:
–– Be cost effectiveBe cost effective

–– Produce a new pavement that will perform Produce a new pavement that will perform 
under future traffic conditionsunder future traffic conditions

It also provides:It also provides:

-- Convenient ConstructionConvenient Construction

-- Environmentally Beneficial ConstructionEnvironmentally Beneficial Construction



Engineering Engineering –– Condition Condition 
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Candidate Selection Candidate Selection 
CriteriaCriteria
♦♦

 
Existing Existing 
pavementpavement’’s s 
structural capacitystructural capacity

♦♦
 

Underlying Underlying 
pavement bearing pavement bearing 
capacitycapacity

♦♦
 

Material qualityMaterial quality

♦♦
 

Longitudinal and Longitudinal and 
transverse profiletransverse profile



Pavement AnalysisPavement Analysis

♦♦
 

A complete pavement analysis A complete pavement analysis 
organized by the owner typically organized by the owner typically 
includes consultation from the owner includes consultation from the owner 
agencyagency’’s staff, contractors and s staff, contractors and 
consulting engineers to perform a:consulting engineers to perform a:
–– Preliminary visual inspectionPreliminary visual inspection

–– Coring and laboratory analysis of existing Coring and laboratory analysis of existing 
materialsmaterials

–– Structural assessment Structural assessment 



Pavement Analysis Pavement Analysis –– 
Preliminary Visual InspectionPreliminary Visual Inspection

♦♦
 

Construction limitsConstruction limits
♦♦

 
Structural adequacy Structural adequacy 
levellevel

♦♦
 

Longitudinal and Longitudinal and 
transverse profiletransverse profile

♦♦
 

Historical review of Historical review of 
inin--place materials place materials 

♦♦
 

ConstructabilityConstructability
♦♦

 
Traffic loadingTraffic loading

♦♦
 

Cost effectivenessCost effectiveness



Candidate Selection Candidate Selection 
Criteria Criteria -- VisualVisual



Candidate Selection Candidate Selection 
Criteria Criteria -- VisualVisual



Candidate Selection Candidate Selection 
Criteria Criteria -- VisualVisual



Coring and Lab AnalysisCoring and Lab Analysis

♦♦
 

Depths of pavement Depths of pavement 
layerslayers

♦♦
 

Extracted Asphalt Extracted Asphalt 
cementcement
–– ContentContent
–– PenetrationPenetration

♦♦
 

Recycled Asphalt Recycled Asphalt 
Pavement (RAP) Pavement (RAP) 
aggregateaggregate
–– Extracted gradationExtracted gradation
–– Physical propertiesPhysical properties



Structural AssessmentStructural Assessment

♦♦
 

Load bearing Load bearing 
capacity testscapacity tests

♦♦
 

Characteristics of Characteristics of 
supporting pavement supporting pavement 
layerslayers

♦♦
 

Falling Weight Falling Weight 
DefelctometerDefelctometer 
(FWD)(FWD)

♦♦
 

Dynamic Cone Dynamic Cone 
PenetrometerPenetrometer (DCP)(DCP)



Sample Tender Forms Sample Tender Forms 
and Specificationsand Specifications

♦♦
 

Governing document is Ontario Governing document is Ontario 
Provincial Standard Specification for Provincial Standard Specification for 
CIRCIR (OPSS 333)(OPSS 333)
–– https://https://www.raqsb.mto.gov.on.ca/techpwww.raqsb.mto.gov.on.ca/techp 

ubs/ops.nsf/OPSHomepageubs/ops.nsf/OPSHomepage



Sample Tender Forms Sample Tender Forms 
and Specificationsand Specifications

♦♦
 

Ministry of Transportation OntarioMinistry of Transportation Ontario



Sample Tender Forms Sample Tender Forms 
and Specificationsand Specifications



Sample Tender Forms Sample Tender Forms 
and Specificationsand Specifications



ConstructionConstruction



ConstructionConstruction



ConstructionConstruction



Post ConstructionPost Construction



Post ConstructionPost Construction



LElevLElev.. RElevRElev..

Interval (m)Interval (m) IRIIRI (m/km)(m/km) IRIIRI (m/km)(m/km)

0 to 5000 to 500 1.711.71 1.671.67

500 to 1,000500 to 1,000 1.541.54 1.361.36

1,000 to 1,5001,000 to 1,500 1.551.55 1.591.59

1,500 to 2,0001,500 to 2,000 1.791.79 1.51.5

2,000 to 2,5002,000 to 2,500 1.781.78 1.411.41

2,500 to 3,0002,500 to 3,000 1.571.57 1.391.39

3,000 to 3,5003,000 to 3,500 1.491.49 1.31.3

3,500 to 3,6463,500 to 3,646 1.911.91 1.851.85

Roughness Roughness 
RangeRange

Percent of Percent of 
PavementPavement

Percent of Percent of 
PavementPavement

(m/km)(m/km) Before Grinding Before Grinding 
(%)(%)

After After 
Grinding Grinding 

(%)(%)

Above 1.894Above 1.894 5.735.73 00

1.894 to 1.7361.894 to 1.736 14.3914.39 00

1.736 to 1.5781.736 to 1.578 27.1127.11 00

1.578 to 1.4201.578 to 1.420 45.845.8 00

1.420 to 1.2631.420 to 1.263 6.976.97 00

1.263 to 1.1051.263 to 1.105 00 15.9515.95

1.105 to 0.9471.105 to 0.947 00 66.8166.81

0.947 to 0.7890.947 to 0.789 00 17.2417.24

IRI on CIP before 
simulating a grinder 
pass at approx. 10mm

%age improvement proval 
simulator indicates through 
software.

Location Location 
(m)(m)

Max Max IRIIRI 
Before Before 

GrindingGrinding

Max Max IRIIRI 
After After 

GrindingGrinding

(m/km)(m/km) (m/km)(m/km)

0.00to 36460.00to 3646
ProfilographProfilograph

1.6681.668
Approx Approx 780780

1.0221.022
ApproxApprox 435435

Grinding simulation results



Post ConstructionPost Construction



ProVALProVAL Report Report -- Hwy 23Hwy 23 ProVALProVAL Report Report -- HWY 23HWY 23

COLD IN PLACE PROFILE NB COLD IN PLACE PROFILE NB SP12.5 FC1SP12.5 FC1

ONEONE LIFT PAVING ON CIPLIFT PAVING ON CIP
Analysis Analysis -- Ride Statistics at IntervalsRide Statistics at Intervals HIGHWAY23HIGHWAY23--NBNB-- 0.0 to 3500.0 0.0 to 3500.0 

Channel TitleChannel Title IRIIRI 
(m/km)(m/km) AVGAVG Channel TitleChannel Title IRIIRI 

(m/km)(m/km) AVGAVG

LElevLElev.. 1.6681.668 1.5641.564
PI=740PI=740

LElevLElev.. 0.870.87 0.8550.855
PI=350PI=350RElevRElev.. 1.4601.460 RElevRElev.. 0.840.84

Analysis Analysis -- Ride Statistics at IntervalsRide Statistics at Intervals Analysis Analysis -- Ride Statistics at IntervalsRide Statistics at Intervals

LElevLElev.. RElevRElev.. LElevLElev.. RElevRElev..

Interval (m)Interval (m) IRIIRI (m/km)(m/km) IRIIRI (m/km)(m/km) Interval (m)Interval (m) IRIIRI 
(m/km)(m/km)

IRIIRI 
(m/km)(m/km)

0 to 5000 to 500 1.711.71 1.671.67



Performance of Performance of CIRCIR –– 
Reflective CrackingReflective Cracking



Performance of Performance of CIRCIR –– 
Reflective CrackingReflective Cracking



CIRCIR 5 Years Later5 Years Later



Cold in Place RecyclingCold in Place Recycling

♦♦CIRCIR Pavement Preservation Pavement Preservation 
Project Project –– 20,000 AADT20,000 AADT
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