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Introduction

Â This presentation describes a few studies sponsored by the 
Ohio Department of Transportation (ODOT), in which Ground 
Penetrating Radar (GPR) was used, for the first time, to 
evaluate the condition of several transverse contraction joints 
of composite pavement and detect voids under concrete 
slabs. This non-destructive testing allowed the scanning of 11 
miles of highways without closing the lanes.
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How GPR Works
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GPR Equipment for 

Pavement Evaluation

1500 MHz Ground-Coupled antenna 

Max Depth: 18 inches

900 MHz Ground-Coupled antenna 

Max Depth: 3 feet

400 MHz Ground-Coupled antenna 

Max Depth: 10 feet

1000 MHz Air-Launched antenna 

Max Depth: 2 feet
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What Can GPR do for Pavement?

Â Non destructive testing device

Â Image and identify changes in electrical and magnetic 
properties in the ground

Â Determine pavement layer thicknesses

Â Detect high moisture accumulation

Â Assess void/density in asphalt mixtures

Â Image joint deterioration under pavement

Â Image defect and voids
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Why use GPR for Joint Assessment?

Â Survey pavement in an efficient, non-destructive manner

Â Probe into the depths of the pavement layers to identify the 
damage in the asphalt as well as concrete layer

Â Assess the condition of a joint even under a newly placed 
asphalt layer

Â Obtain additional data on the thicknesses of the asphalt as 
well as concrete layer

Â GPR Van is moving operation

Â Traditional methods are tedious, expensive, and of limited 
accuracy



Ohio Transportation 

Engineering Conference

Jointed Reinforced Concrete 

Pavement (JRCP)

Â Joints are spaced at regular intervals (30 to 100 feet).

Â Used to control transverse cracking

Â Reinforcing steel holds cracks together

Subgrade

Base/Subbase

Asphalt

Transverse Joint Midpanel CrackDowel

Reinforcing steel

Concrete
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Traditional Methods

Â Falling Weight 
Deflectometer(FWD)

Â Key tool in assessing joints in 
rigid pavement

Â Determines joint load 
transfer efficiency

Â Locates voids existing 
beneath the joints

Â Time consuming technique

Â Requires lane closure

Â Testing performed only at 
some joint locations
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Traditional Methods

Â Visual Inspection

Â Economical method

Â Can be performed without 
closing lanes

Â Efficient only when the 
deterioration is visible on the 
surface of the pavement
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Interstate 71(I-71) 

Delaware County, OH

Â I-71 travels a distance of 345 
miles between Louisville, KY 
and Cleveland, OH

Â Testing was conducted in the 
northbound section of I-71 
located in Columbus, OH 

Â The two-lane section is just 
over 5 miles between 
Mileposts 91 and 97

Â The GPR data was collected to 
determine the transverse 
joints which would require 
either partial or full depth 
repair

Â The data was collected along 
the right wheel path of both 
(driving and passing) lanes
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Resource International GPR 

Survey Vehicle

Â Data collected with 1 GHz horn antenna at a travel speed of 
about 15 mi/h and at 0.67 inch intervals (18 scans/foot) 

Â Traffic control consisted of an attenuator mounted truck 
with an arrow board followed by a police vehicle

Attenuator 
mounted 
truck

Police 
Vehicle

Work Station 
inside the van

Camera Positioning 
System

Two 1 GHz Horn 
Antennas



Ohio Transportation 

Engineering Conference

GPR Scan 

Â Typical GPR scan showing the condition of transverse 
contraction joints

Joint in good 
condition

Joint in poor 
condition

Void under the joint

Bottom of asphalt

Reinforcing steel in concrete

60 feet10 feet
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GPR Scan 

Â GPR Scan collected at 18 scans/foot, approximately 15 
miles/hour

Joint Joint 

слΩ
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GPR Scan

Â GPR Scan collected at 6 scans/foot, approximately 45 
miles/hour

Joints 

слΩ
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Visual Survey vs. GPR: GPR Scan 

Confirming the òFull Depth Repairó

Void under the joint

Bottom of Asphalt

Joint in bad condition

Reinforcing Steel

in Concrete
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Visual Survey vs. GPR: GPR Scan 

Confirming the òNo Repairó Status

Joint in good condition

Reinforcing Steel 

in Concrete

Bottom of Asphalt
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Interstate 74 (I-74) 

Â Section MP 5.00 ςMP 11.00 Hamilton County, OH

�„ Purposeof work:

Â Evaluate the conditionsof transverse contraction joints

Â Locate sectionsof pavement where voids may have 

developed under reinforced concrete slabs


