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The Road Eagle Colas (REC)

- The REC aims at determining a road surface

condition, and predicting its structural
remaining life

- The REC Is based on:

A machine: road surface
Images and transverse profiles

An expert SyStemZ H Road OK for the next 10 years
> cracks and ruts detection Repairing in 5 to 10 years

> resulting in degradation Repairing In 2 to S years
indexes and evolution rules RiEpeliling 1059 & 3eers
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The Road Eagle Colas: an expertise based on several steps

Step 1: REC Acquisition device

A trailer equipped with:

High-definition camera
(pitch: Imm per pixel)
Transverse
profilometer: 1 profile
every 20cm, 1 mm
accuracy in depth

Both provided by the

Institut National
d’Optique of Québec
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Step 2: Data processing

- Data are gathered in 10 meters long, 4
meters wide segments

» Automatic detection of cracks, alligator
cracking and sealings

> Automatic detection of ruts (small and
large radius) and subsidences

Assignment of a degradation severity index
to every default
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Step 2: Data processing - images

- Input: one image (4 x 10 meters)

Slab-like cracks

Longitudinal crack
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Step 2: Data processing - images

- Processing contrainsts

« High sensitivity: cracks as thin as 1~2 mm
nave to be detected

- Few false detections (<5 %)

« Computing time less than an hour per Km
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Step 2: Data processing - images

Processing: filtering, squeleton, classification...
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Step 2: Data processing - images

Crack classification (according to their width)
« class 1:lessthan 2 mm
« class 2 : between 2 and 5 mm
« class 3: morethan 5 mm
« class 4: double crack
« class 5: sealed cracks
- Alligator cracking

Crack orientation
- Longitudinal (red)
- Transverse (green)
« Other (yellow)

Assignment of a crack-based
degradation index ranging
fromlto4

Crack position d

- Inside/outside wheel paths... - o
longitudinal crack inside wheel path = mark 1

slab-like cracks = mark 2
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Step 2: Data processing - profiles

sidewalk
=

e ) severity
Construction of - sk — :
a default-less = = = 0
——~___road surface = = ;
=
ﬁ a
" Ameters
50 profiles gathered into a 10 meters long segment

dentification % '
of ruts

Classification into a 3 levels severity scale

- Detection of edge subsidence

=) Assignment of a profile-based

- Detection of small and large radius ruts
degradation index
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1. Identify

Step 3: Structural evaluation . srucure

Crack position Ruts and
and orientation subsidence

Colas’ experts
knowledge

4

Determine road structure
- Flexible pavement
- Thin bituminous base-course -
- Thick bituminous base-course
- Cement treated base-course —

Most of French
flexible road
networks
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2. Rate road

Step 3: StrUCtu ral evaluation structural

potential

|dentified road

structure
Ruts and \/W\ v
. Colas’ experts s degradation level
subsidence knowledge 1(bad) > 10
severity index (good)
CI’aCk pOSItIOﬂ Degradation index ‘ 0 Crack severity
. hdice d'état 75 2 3 4
and severity . L - 3
. Deformation
Index severity » 2 7 6 5
- 7 -

Road remaining | <--____-- "
structural lifetime
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3. Rate road

future

Step 3: Structural evaluation condionats

and 10 years

| \ Road
Colas’ experts — degradation level
knowledge 1(bad) = 10

Degradation index Crack it
(gOOd) o \71 ra(; severlay 1
) “Deformation : b ; . 7
. . ari b 8 7 3 5
Road remaining sy : L
structural lifetime =~ """ r
ion i Degradation index =5
Degrada<tl1ron Index gRoad OK today Road OK for the next 10
< e ears
Work on structure —~ When will it fail 2 Y ——
ithin 2 _ Repairing in 5 to 10 years
within 2 years Apply evolution rules ——
i Repairing in 2 to 5 years
las’ o .
T condition at 2, 5 and Repairing in 0 to 2 years

knowled 10 years
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Step 3: Structural evaluation

- Software integration

Fue n*1

!

- Fichiers images fissuration : IEI S vair JLG WM es dossiershPR 53 - Evaluation Techhique VisuellehTraduction informatiquesS ynthése - LICD onnéss axempl Parcouric

- Fichiers résultats fissuration : IEI S vair JLG WM es dossiershPR 53 - Evaluation Techhique VisuellehTraduction informatiquesS ynthése - LICD onnéss axempl [Pt |

- Fichiers images déformations - IEI S vair JLG WM es dossiershPR 53 - Evaluation Techhique VisuellehTraduction informatiquesS ynthése - LICD onnéss axempl Parcouri I

[ Réperisire/delsalivegardeldes donnees et ides resullatsidellalseetionisi -5, voir JLG 'Mes dossiers\PR 53 - E valuation Techniqus Visuele\Traduction informatique®Spnthése - LIC\ | Parcauric

i+ Urbain ¢ Campagne = Trav

I par rongons définis D éfimiv

Projet: = DEfinir une nouvelle section
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Step 3: Structural evaluation

- Software integration

100 meters Overall view of defects per road sections
long section
of studied || ong. cracks Transv. cracks Slab-like cracks ruts subsidence
road Fissures Longitudinales Fissures Transversales Dalots DOmiérages Affaissements
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Step 3: Structural evaluation

Road OK for the next 10 years

- Software integration

Repairing in 5 to 10 years

Overall view of structural remaining life per Repairing in 2 to 5 years

road section Repairing in 0 to 2 year
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Conclusion amg

The Road Eagle Colas

= Detects cracks, alligator cracking, sealings, ruts
and subsidences (through dedicated algorithms)

= Based on Colas’ expert knowledge of road
evolution and degradation processes:

« Assign degradation indexes based on the detection
results

- Establish evolution rules to predict road condition at 2,
5and 10 years

The Road Eagle Colas is a complete tool to
determine the remaining potential of road
structures, based on visual inspection



