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Ground Penetrating Radar (GPR) Case studies
e Lab. & field studies
* Voids in new pavement
 Highway condition assessment

 Runway condition asessment
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Principles of Ground Penetrating Radar




Radar reflection at interfaces

«/7 Ky | | &
R =

Reflected energy = R x Incident energy
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Tahle 1: Typical Dielectric values

+
Material Relative dielectric Radar pulse velocity
constant, K (metres/nanosecond)
Alr 1 0.3
Water gl 0.03
concrete 4 -10 0.03 to 012
Sand (dry) 4 —10 0.13
Clay / gilty =il 8- 11 0.04

Reflection amplitude of a GPR pulse from an interface such as concrete fair is governed by the

reflection coefficient, R, which is given by,
o KK
T KK,

where %1 and Kz are the dielectric constants of two materials and the reflected signal amplitude = R x
incident signal amplitude. Mote that the sign of H may be positive ar negative depending on the relative
magnitudes of Ky and Kz,
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Portable GPR antenna &
back-pack control unit

Acquisition system, voice
communication & computer




GPR image of airfilled void behind concreteliner
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Radar Test Facility for Concrete
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GPR Images of Deteriorated
Concrete & Voids

IMAGE OF VOID

RAW DATA

GPR

IMAGES

PROCESSED DATA

075 m

0-375m

CRUSHED ROCK
‘//F-WWH VOID

& o Le. e L&
=, 2 arcy ;
IS pada.of
o S

O-3m

\—CONCR ETE

ACTUAL

coffey







0O mm

,&—-"""‘J 5 ‘
o

50 m
GPR Image of Voidsin Concrete

coffey




GPR Profiling of the Hard Shoulder
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GPR for Highway Condition Assessment
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. GPR Image Sections along centre of one Iane
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GPR Field
Operations
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GPR for Airport Runway Testing

Old Pavement | New Pavement
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Interpretation of GPR: Airport Runway
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GPR RUN NO. RC1

Chainage (m)
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Calibration of GPR

Interpretation

Clay Layer

Sub-Base Layer
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