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Ground Penetrating Radar in Archeology

E@apuoyes GPR og Epya Zvykowwviakn ¢ YTodoung

An overview of GPR application in Transportation Infrastructure
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Professor of NTUA

Director, Department of Transportation Planning and Engineering
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Aour Tapovolaong

« Apyec Aettovpylag ovotnuatoc GPR
* COST Action TU1208
* Epapuoyeg oe epya CUYKOIVWVIOKTC VTTOOOUTC

* MeAovVTIKEC TTPOKANOELG
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Apyec Aertovpyiag ovotnuatog Ground Penetrating Radar
— GPR

* To yewpavtap 1 adAwg to Ground Penetrating Radar (GPR) amotelAel pia
vem@LOKN ueboodo.

* Baoi(etan otnv  nAektpouayvnmikn Oewpla kol  amoteAel  pia  un
KATAOTPENTIKN UEOOOO LE UEYAAD EVPOC EPAPLOYDV.

TAYVTNTA PWTOC

Tayvmta Stddoong OTO KEVO

OMAeKTPIK)
otabepd peocov
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Apyec Aertovpyiag ovotnuatog Ground Penetrating Radar
— GPR

2pidetal OTnV AvAKAAOT] VYNANG OUYVOTNTAC NAEKTPOUAYVNTIK®OV KUUAT®V TA OJold
exmepmovtal katr owfipadovian  (GraPifacOev onua) evw otV ovveEXeld AVAKA®VTAL
(AVOKAWUEVO OT|UA) O AOVVEYXELEC LETWV (O1aPOPETIKN OINAEKTPIKT) 0TABEPA /AywYIHOTNTA).
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COST Action TU1208: Civil Engineering Applications of Ground Penetrating Radar

Website: http://gpradar.eu/index.htl

Working Groups:

WG 1: Novel GPR implementation

@2: GPR surveying of pavements, bridges, tunnels and buildings; underground utility and void sen@

WG 3: Electromagnetics (EM) methods for near-field scattering problems by buried structures; data
processing techniques

@ 4: Different applications of GPR and other NDT technologies in Civil Engineering >
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http://gpradar.eu/index.html

E@apuoyec otnv apyatoloyia

AmnoteAeopata GPR amo epevva
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUNC

A1aOpOoIT0iNoT CUYVOTNTWV:

2TV TEPINTWOT XP1ong Tov cvotnuatoc GPR oe epya ocvykotvowviakng vodoung, tTa fadn kal ot
OUYVOTNTEC TIOU YPTOIUOTOIOUVTAL OlAPEPOVV ATTO0 TA AVTIOTOLYA 7oL Adufavovral o€ AAAeg
EPAPLOYEC.




E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

A&omroinon GPR ota odootpemuata

Quality Control




E@appoyeg o€ €pya OUYKOIV®OVIAKT|G VITOOOUNG

I1o10TIKOG EALYYOC VEOV 0800TPOWUATOC
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Epapuoyeg oe epya OUYKOIVOVIAKTC VITOOOUNC

O P00 G10PIOUOC TOV TAYOVC TV OTPWOEMV WTOTEAEL TTAPAUETPO KAEIOL yia TNV
EKTIUTOT NG PEPOVOAC TKAVOTITAC T®V 0000 TPOUATWV.




E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

IHapadoolwaxka 0 TPOoGSIoPIoUOG TOV TTAYOVE TOV VPIOTAUEVEOV OTPMOEMV YiveTtal He TNV Stadwkaocia
TN G TTVPTVOATPLAC TTOV AWTOTEAEL WOTOCO, LA YPOVOBOpa, KATACTPENTIKT Kal kootoBopa pedodo.

210 7AQio0 OnNAadT) TOU JIOIOTIKOU EAEYXOL KAl TNG
JTAPAKOAOVONONG NG KATAOTAONG TOV 0000TPWOUATOS
amanteital  wAN0og¢ mupnvev (ANPpn exapkovg
OTATIOTIKOV Setyparog !).

2NV MePMTmOon evog 0S1koL TUNUATOC TTov Bpiloketan
€V Asltovpyid QIaITOLVTAL  QUOTIPA  HETPA
KUKAO@POPLaK®V puOuioewv.
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E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

ITowoTKOC EALYYOC KAL EVIGYVOT) VOITAUEVOD 0000 TP®»UATOC

OAvumia 060g: ' o '
« 'EAgyxog ka1 evioyvoT VPLOTAUEVOV Avaykr C’IPO("&OP“’ HOV LAY OVE OTPWOEDV
» IToloTikOC EAeyyY0C O€ vea TUnuaTa KA 0T1G FVO TEPUTTOOELG TUTHATDV



E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

O PO S10PIoUOC TOV TTAYOVC TOV OTPWOEMV UE TN Xprjon tov GPR.
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E@apuoyee oe epya CUYKOIVOVIAKNC VITOOOUTC

% >nua dtadoong

% AvaxkTtouevo onua
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E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

AeryparoAnsrnk) suprvoAnyia / BaBpovounon GPR

O¢oerg mupnvoinyiag ava 4km
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E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC
AeryparoAnsrnk) suprvoAnyia / BaBpovounon GPR

MpayHatikeéc SLaOTACELC MuUpvVa AL0LOTACELG TUPRAVA OTIO TO POVIAP GE NS

Xpoviki, KAipaka o€ ns
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E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

EveikTikeg SINAEKTPIKEC 0TADEPES VAIKWV TTOV HEAETOVTAL O EPYA CUYKOIVMVIOKTC VITOOOUNC

YAko AmAekTpikn otabepa
Aépag 1
Nepo 81
Ac@aATOpYpHQU 3-10
AC@PAATOG ]
AofBeotoi0Oog 5-9
I'pavitg 4-6
Axopeotn aupog 3-5
Kopeouevn apuuog 20-30
| PAYTS 5-30
Apyuvog 5-40
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E@apuoyec o€ €pya GUYKOIVOVIOKTC VTTOOOUTNC

Ac@aiTikd
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

ATEIKOVIOT] OTOLYEIWYV ETELTA AITO TNV EMEEEPYyATIA

'.-l.n '. = \ 'ﬂ‘." ‘p...‘rvq’“‘..‘o:“.: r.mm“'-"” Q”mﬂq”;u -0 v A O B R

E AN e : PR MY ISR IR N F TR A 190 19NN & sy
AogpaiTika Raladenan s o \ ]

Nt W‘»'W s n /

) Baon

IMuBpuevag IMAakag Xkvpodepatog Appot

ITvBuevag Baong




E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

SVOTNUATA IOV XPNOUOTOIOVVTAL:

S0V0TNUA pe avuypwueveg kepaileg — Air-coupled
(arooTaon mEePImtov 0,5 M A0 TNV ETPAVELA TOV
edapoug)

SVOTNUA UE KEPALES EPATTTOUEVEG OTIV ETMPAVELN TOV
edagovg - Ground - coupled

SVoTnua tprodiaotatng kataypagpng (3d)
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

2VYVOTNTEC TTOV ¥PNOIUOTOI0VVIAL:

500 MHz
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

Yvomnuata tapaywponc — Pablic Private Partnership (PPP)
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

Quality

Control

Pavement
Monitoring




E@apuoyee oe epya CUYKOIVOVIAKNC VITOOOUTC
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E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

IHapaxoAovOnon kat EVieYvon VOITAUEVOV 0000TP®UATOC




E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUNC

Evkaprta odootpouata:
* Aviyvevon TapauopPOOE®V O VITOKEIUEVES OTPWOELG

* Aviyvevon vypaociag VITOKEIUEVES OTPWOELG

Aviyvevon petafoArng otn Sourn Tov 0600TpHUATOS (OTPOOELR)

Extiunon mayovg otpwoewv (TAapAUETPOC E10000V yia
exTiunomn dvokauypiac)

"EAeYY0C TUKVOTNTAC ACPAATOUTYLATOC

AVOKAUTTA 0500 TPOUATA KAl KATATTPOUATA YEPUP®DV:

* Métpnorn mayovg TAAKAC OKUPOOEUATOC

* Aviyvevon kevav KATw aso ta PAnTpa (eAAenpn ocvvagpelag)

* AvViyvevor omAIooU = =




E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUNC

Aviyvevon vypaoiag

EvTomouog pnyuatwoemwy




E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC
Odootpwuata Aepodpouimyv
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Kploluog 0 EAEYY0C EMAPKELAC YA TNV
ATOPVYT] ACTTOYIAG OTIC OTPWOELG




E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

AreOveg Aepodpouo EAev0éprog Bevi(erog: Tapworn S1a8popov mote va yivel ypriyopog Kal aG@Aairg TIpoodiopiopoc tToV Tay v

| /e I Piste GOm: breit

agovag SLadpopou
‘Ixvog kataypadng



E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC




E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

ITAN100¢ oo EimwV I'priyopn a&loAoynon
O€ LIKPO Y POVIKO OTOLYEIMV YA EYKALPT)
Swaomua ANYP1| WToOPATE®V
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

AL10AOYN 0T VPIOTAUEVC KATATTAONG

AvafaBuion



E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUNC

S10npodpoukn Yrodoun

A&iomoinon ovotnuatoc GPR

IMapaxoiovOnon
VITOOOUNG uvtnpnon
vrodoung




E@apuoyeg oe epya CUYKOIVOVIAKNC VITOOOUTC

X10npodpoukn YoroSoun

Simona Fontul
National Laboratory for Civil Engineering
(LNEC), Portugal

Epyaotiplo Odomouviag EMII
Laboratory of Pavement Engineering of NTUA
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PLLOYEC O€ EPYO CUYKOIVWVIOKNC VITOOOUTC
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E@apuoyec o€ £pya CUYKOIVOVIAKTC VITOOOLUTNC

'EAeyyocg morotntag epuatog (kabapotnta epuatog)

'EAeyyo¢ ka01{noemv TV VITOKEIUEVWV OTPOOEWV




E@apuoyee oe epya CUYKOIVOVIAKNC VITOOOUTC

3™ International Conference on Transportation Goohchnlcﬁ

37 ICTG 2016 -

- Development of Smart Braided Structures for Sensing of Geotechnical Structures

- Soil Formation Lithological Profiling Using Ground Penetrating Radar

- Rapid and Non-destructive Measurement of Moisture in Road Constructions Using Passive Microwave
Radiometry and GPR — Full Scale Test

- A Condition Assessment Approach for Highway Filter Drains using GPR

- Characterization of the Physical and Mechanical Properties of Railway Substructures in service by coupling
Panda® & Geoendoscope

- Railways Track Characterization Using Ground Penetrating Radar

- The impact of Unfrozen Water Content on Ultrasonic Wave Velocity in Frozen Soils




MeAOVTIKEC TIPOKATOELC

Efomaiouoc
« EvkoAla otnv uetaxkivnon
«  E@appoync¢ ovotolyiag amo KeEPALES
*  BeATiwon evpovg ouyvoTNTWY KAl KAT EMEKTAOT SVVATOTNTA AVIXVEVOTC O ueyaivtepo fabog
Aoyropiko enelepyaoiag
« IleploocoTENPO AUTOUATOTIONUEVO

o DIAIKOTEPO TTPOC TOV XPTOTN
«  AvvatomTa TPpLodlACTATIC AITEIKOVIOTC

E@appoyzg

o  MeyaAvTepn (kQvoTnTA AVIXVEVOTC
« Aievpvvon mediov EQAPLOYDV
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COST Action TU1208




COST Action TU1208
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COST Action TU1208

ITapovoiaon amo tov KafOnynt) Imad Al-Qadi (University of Illinois at Urbana-Champaign) pe
O¢pa: E@apupoyee GPR ota Odootpopata: Emrtevyuata kar ITpokinoeig
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BCRRA2017

Tenth International Conference on the Bearing Capacity of
Roads, Railways and Airfields

National I

N\ o :\Technical 4
€V %3 /University of = TU Delft
£ I L L I N O I S Delft University of Technology

GPR applications will be strong presence in the International Conference - BCRRA

More information available on:



http://pavnet.civil.ntua.gr/
http://www.bcrra2017.com/
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~ Pavement Engffneerir"’ig Laboratory

National Technical University of Athens

Andreas Loizos
Professor of NTUA
Vice Dean, School of Civil Engineering

http://www.transport.ntua.gr
aloizos@central.ntua.gr
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