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Well adapted for low trafic road

Low knowledge on in situ behavior

Low carbon footprint solution –
Important for our Roadmap

Need data to support 
development
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CURRENT SITUATION



IDENTIFICATION OF CONSTRUCTION SITES
• Select different jobsites with increasing ages
• Agreement from clients for survey & take cores

PAVEMENTMONITORING
• Damage quantification
• Significant network

SAMPLING
• Cores : Void content / Binder aging

PERSPECTIVES
• Argue on CO2 footrint based on durability !
• Communicate on new data

PROJECT
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Select
1 Production plant of Easycold 

ECOUFLANT
Formula

• As constant as 
possible

• Composition
• Emulsion 
(knowledge)

• Quality control
• In situ QC
• MTD, thickness,
void content

Jobsites

• Localisation
• Trafic
• Date on paving
• Damage evaluation
• coring
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ACTION PLAN
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RD 154 RD 751

RD 111 RD 84

SELECTION OF JOBSITES
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RD 125 RD 54

RD 158 RD 762

SELECTION OF JOBSITES
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RD 154 
T4

RD 751 
T2

RD 762 
T2

RD 158 
T2

RD 125
T2

RD 84 
T3
RD 54

T3

WITHOUT RAP

RAP 30%

RAP 40%

RD 111 
T3

SELECTEDJOBSITES 
MAINE AND LOIRE (49)



Coring - FWD -PMT : 25,26 & 30 April +13&14 May
Survey (Evalis 3D TN) :13&14 May
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CORE SAMPLING –ON SITEMEASUREMENTS
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RD 
762

RD 
158

RD 
54

RD 
125

RD 
84

RD 
111

RD 
751

RD 
154

●●●●●●●●JOBSITES SELECTION
Avril
2021

Avril
2019

Sept
2019

Juin
2014

Juin
2014

Juin
2011

2011Juin
2010

Paving date

●●●●●●●●Pavement structure (Dpt)

●●●●●●●●Trafic (Dpt)
●●●●●●●●Maintenance (Dpt)
●●●●●●?Juin 

(92/8)
Production Quality control

●●●●●●●●Pavement structure (Cores)
●●●●●●●●Survey TN
●●●●●●●MTD measurements(TO)
●●●●●●●●Cores (TO)
●●●●●●●●FWD (TO)
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WORK DONE
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RD 
762

RD 
158

RD 
54

RD 
125

RD 
84

RD 
111

RD 
751

RD 
154

●●●●●●●●Photo
●●●●●●●●Thickness Easycold
●●●●●●●●Banc gamma
●●●●●●●●Sawing
●●●●●●●●ITSM (modulus)

●●●●●●●●Sawing
●●●●●●●●Binder recovery

●●●●●●●●Rheological test (DSR)

WORK DONE
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Homogenity of cores 
Difference WheelPath /Axle
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RESULTS ON CORES



Possible effect of the trafic ?

RESULTS ON CORES
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No RAP40%RAP
30%RAP

RESULTS ON CORES
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2 recovered binders / sections

RESULTS ON CORES

(surface and «bottom »)
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COMPARISON Wheelpath –AXLE

Limited difference 
Wheelpath –AXLE
(for surface & bottom)

Difference in modulus
= Difference in voids content

Next step :only recovered
Binder from WP

RESULTS ON RECOVERED BINDERS – DSR TESTS



RESULTS ON RECOVERED BINDERS –DSR TESTS
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COMPARISON WITHAVAILABLE DATA ON HOT AC (*)

RESULTS ON RECOVERED BINDERS –DSR TESTS
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(*) «Rheological and Chemical properties of field aged binders and their variation within
the wearing course »,Soenen, Carbonneau, Lu, Robertus, Tapin, ROAD MATERIALS AND PAVEMENT DESIGN . 
https://doi.org/10.1080/14680629.2021.1994450



CHEMICAL ANALYSIS

No RAP40%RAP 30%RAP No RAP40%RAP 30%RAP

RESULTS ON RECOVERED BINDERS
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MTD
ExRD 158

IN SITUMEASUREMENTS
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MTD
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IN SITUMEASUREMENTS



FWD results

IN SITUMEASUREMENTS

23



SURVEY
PAVEMENT MONITORING
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EVALIS 3D
LCMS Sensors



MTD
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RUTTING

CRACKING

EX RD 125

SURVEY
PAVEMENT MONITORING



Route diagram for all sections

ex RD 751 (13 yrs)
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ex RD 125 (10 yrs)

SURVEY



Results for 42 km of network

SURVEY
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EVENNESS
SURVEY
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SURVEY
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RUTTING
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Opportunity to approach
damage curves ?

Search for correlation with 
binder characteristics

SURVEY DATA ANALYSIS BY SECTION



SURVEY

Detection limits
Possible confusions small ravelling/crack ? 
Adaptation on algorithms –Ongoing 
localised damage
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Example
RD 111

13years

SURVEY



FIRST ASSESSMENT
• Sustainability figures on EASYCOLD
• Lifetime > 12‐14 Years !
• Possible way to define damage curves of wearing courses

ADDITIONNAL RESEARCH ‐ NEEDS
• Improve relevancy on rheological parameters on binders 
(Effect of Aging)
• Adaptation of algorithms : quatify very small damages

NEXT STEP ?

• Way to quantify lifetime in situ ?
• Shall we think about maintenance differently ?

CONCLUSION - OUTLOOK
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xavier.carbonneau@colas.com

ZAHVALJUJEMNAPAŽNJI
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