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Installation of | 1 Day Dig |
infrastructures on —» Lowimpact trenching technique
road pavements for FTTx

fiber network to the endusers
(ITUT Recommendation, 2016)

Qualityof the restorationproces®
A Quickdiggingprocedures

A Reducedlimensionmachinery
A Noresidualmaterial
A Fasthardening

Materialsusedasbackfill :
A Suitable

ﬁ (quick setting, fluid consistency

stable, properly bond with the
existingstructure, etc.)

A Properlyinstalled

A Quickpavementrestoration
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Experimentatestingcampaign

A Ctasamplesp highpermanentdeformation

A Pooradhesionat the interface

A DifferentsitesA Heterogeneityin mechanical
(fatigue) performance
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Dothoseissuesaffectthe quality of the pavementrestoratiorn?

ResearclObjective

Assesshe correct road pavement restoration after the One
Day-Dig minttrenchinginstallation

A A new monitoring procedure is here presented

Full or partial reproductisprohibited.
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Experimentaproceduremainstages

A Thefirst phasefocusedon the detection of the road network (Perugiajnterested
by 1DDmini-trenchingusinga 3D laserscanner

A Thesecondphaseinterestedthe elaboration of the point cloudscollectedduring
the detectionphasethroughthe opensourcesoftware CloudCompare

A Anew procedurewasdevelopedto assesshe vertical deviations of the mini-
trench surfacefrom areferenceplanrepresentativeof the road pavement

A In order to confirm the reliability of the method, post
processingcontrolswere executed

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.
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A Road network of Perugiawhere 1DD mini-
trenchingwasconstructed

——— Total length: 28 km

Roadnetwork partition:

RingAA

RingBB

RingCC

RingDD

Districtof SanSisto
Districtof PonteFelcino

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.
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A 1DDMINI ¢ TRENCHINBETECTIORHROUGID LASERSCANNER

v

Z+F IMAGER 5010:phaseshift laser
scanner:

V compactand easy handlingpparatus

V high measurement speegnaximum rate:
more than one million pixels/sgc

V highangular and distancaccuracy

V rangeup to 18/meters

V extendedfield of view 320x36C

The laserscannemwasinstalledon the roof of a carthrougha
multi-axis leveling platform (LEVEL-PLANE EVO 16,
Scan&GqQ andit wasintegratedoy two GPSs,which allowed
georeferencingachscanning

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.



The3D surveyprovideda seriesof point clouds

Tridimensionalmodel of the scan area
All the coordinatesof each measured point ar&nown.

From each acquisition,point cloudsreferred to the road pavement
were selectedonly.

Performing more acquisitions in sequence, all the road
pavementsinterested by the construction of the 1DD mini-

trencheswere surveyed
All scansrelated to the road in object were than imported in
CloudCompare

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.
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A METHODOLOGYFANALYSIS

On eachscanningh polylineswere drown following the axisof the mini-
trenchandthe whole path wascovered

Amongthose polylines, strips of 0.60 m wide, which contain both the
mini-trench and a smallportion of the existingpavement,were cut out.

The strip width was chosenbasedon the compromiseof havinga strip
large enough to define a representative surface of the existing road
pavement,and,at the sametime,

small enough to avoid the
presenceof irregularities

— Such irregularities may
misrepresenthe referencesurface

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.
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A METHODOLOGYFANALYSIS

Each segment provided separately average data concerningboth
positive and negativeweighted deviationsfrom a referencesurface
(pre-existingcondition).

Deviations are weighted based on the number of positive and
negativepointswithin eachsegment

Each strip was then divided into
segmentg metreslong

v

smaller A May leadto excessivaime of analysis
lengths { A May leadto resultsnot usefulfor the management
of real stretch restorations(operatingon shorter

segmentsvould not makesense)

A May leadto affect the resultsby inhomogeneougoint densityin the samecloud
and, eventually,to wrong estimatesin terms of averagevalue of the deviation
(whichis usefulfor possiblerestorations)

A May leadto identify incorrectlythe referenceoadpavement
Longer lengths {

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.
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A METHODOLOGYFANALYSIS

On each segmenthe mini-trench was cut out trying to follow as accurately as possible the actual develogdajent

New clouds are generated: A Points withinthe mini-trench (b)
A Points of the existing pavemerdnly (c)

tion) @@@‘ ‘Z‘ i‘@
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A METHODOLOGYFANALYSIS

Best fit of the existing pavement point cloud—— Quadricsurface beforethe executionof the dig

{ It is representativeof the road pavement

© Copyright2019 IATT. All rights reserved. Full or partial reproductisprohibited.



A METHODOLOGYFANALYSIS

The referencesurface was comparei the points
collected within the mintrench.

—_—
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This operation generatedscalar fieldlinked to the
mini-trench that showed in every point thdistance
to the reference surface.

Results obtained can be exported for further
elaborations

For eachanalyzedsegment,an ASCII file can be
savedwhich showedhecoordinates, Y, Z of each
point and the value of the related scalar field,

namelythe value of the deviationof the point itself

ascomparedo thereferencesurface
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A ELABORATIONSTHERESULTS

Usinga Matlab routine, average deviations

suffered by each segment were calculated. A Weightedmeans in relation to the number of points of

{ A Arithmeticmeans of negative and positigeviations
negative and positivdeviations

The weighted means, displayed in a graph as a
function of the progressive lengths, provided
an immediate vision of the status of the
analyzed mintrench
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