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Radar Theory



Radar Array

If we use a Multiple Receiver Array configuration
we able able to:

•Calculate Layer Depth

•Calculate Layer Electrical Properties

Result:
•Measure Layer Thickness Accurately
(without the need for destructive cores for calibration)

•Detect variations in in‐situ material 
properties continuously



Specifications
• Max Penetration Depth: 2m

• Min Layer Thickness:   50mm

• Accuracy (uncalibrated): +/‐ 5%

• Maximum Survey Speed: 100kph

The Road RadarTM System



Project: Runway

Taxiway

Length: Runway:  3.8km x 4 lines

Taxiway:  65m x 44 lines

Task:  As‐built Structure Verification

Forensic Analysis

‐ ACP Deterioration

‐ Crack Analysis

‐ PCC Material Property Variations

‐ Voids

Structural Verification and 
Forensic Analysis



Structural Verification/Analysis

Runway

• 4 Lines
• 3,875m Long
• 0.20m Spacing
• 19,735 Samples/line

Taxiway
• 44 Lines
• 65m Long
• 0.015m Spacing
• 4,333 Samples/line



As‐Built Structure



As‐Built Structure



As‐Built Structure





Runway Core

Multiple ACP Layers

Stripped Original ACP



ACP/BASE Anomaly



Crack Analysis



Crack Analysis



moisture stripping

Radar Analysis



Saturated/Stripped 
Lower ACP Layers

Core Near Transverse Crack



moisture void

Radar Analysis



Failed PCCPerforming PCC

Taxiway



PCC Material Properties



Void Analysis



Subsurface Anomalies
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Collected Data:

•Longitudinal Profile
•Transverse Profile
•Geometrics
•ROW Images
•Panoramic Images
•Surface LiDAR
•3D LiDAR
•Surface Distress
•Spatial Reference 
Synchronization

Data Collection Vehicle



Panoramic Videolog

5700 x 2700 pixels
Spatially Referenced
Pan & Zoom



Appurtenances



Pavement Videolog Record



Kinematic Terrestrial LiDAR



Bistatic Rotating Mirror LiDAR Sensor Schematic (Horizontal Configuration)

LIght Detection And Ranging

Kinematic Terrestrial LiDAR



Survey: 20 Minutes
Points: 27M
Range: 250m
Range Err: +/‐10mm



Referenced Point Cloud
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