
Ground Penetrating Radar 
(GPR) 

Tool to evaluate near-surface and subsurface 
conditions of transportation facilities

Lindsi Hammond, PE



What is GPR?



GPR = 
Ground Penetrating 
RADAR

GPR is conceptionally the 
same as RADAR, such as 

weather RADAR, except that 
it is highly directional
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The Dielectric Constant
 RADAR travels at different speeds depending on what 

material it is traveling through.

 The dielectric constant is a function of the speed at which 
RADAR travels through a material.
 The dielectric constant has been defined to be one (1) for 

air and 81 for water.

Air
Dielectric 1

Water
Dielectric 81



DEPTH

Penetration depth depends on:

• Frequency of the waveform

• Medium through which it travels

2 GHz 350 MHz



2.0 GHz  ~15-25 inches into pavement



350 MHz ~15 to 20 feet into ground/pavement 



Raw GPR Data



Projects
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Approximate Rail Depth, inches
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PROJECT LOCATION
Klamath Falls



Transverse GPR Test Lines
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Pavement Cores



 Distance = 0 ft >>> Edge 
of Pavement

 Distance = 33 ft >>> 
Center of Roadway

 Pavement Change 
Approx. 16 ft from Edge 
of Pavement

Transverse Distance

De
pt

h Bottom of AC

Bottom of CTB

Pavement Change
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Approximate Limits of Underlying CTB
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8” water main break 
November 23, 2019

















Elev. ~ 285 feet

Elev. ~ 350 feet

~12% Slope

Topography



Core Explorations



Core Explorations
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GPR Survey



Void

Utility

GPR Data Analysis



GPR Analysis Results
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PROJECT LOCATION



Data Collection (GPR + Borings)



GPR Data Results – 5 Feet N Centerline



GPR Data Results



GPR Data Results



Concluding Comments

GPR IS A VERY USEFUL TOOL FOR DETECTING:
• Pavement surfacing layer(s) thickness
• Delamination depth(s)
• Dowel bar/reinforcing steel depth
• Depth and location of buried features/utilities
• Voids below the pavement surfacing material



Our services include:

Lindsi Hammond, PE

Connect with Me:_ 

lhammond@gri.com
www.linkedin.com/in/lindsihammond 

gri.com  
720-375-4165

Where we are located:

QUESTIONS? 
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