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

eCalculate Layer Depth

SURFACE
Result:

*Measure Layer Thickness Accurately

(without the need for destructive cores for calibration)
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The Road Radar™ System EI_I_III='I'

Specifications

e Max Penetration Depth: 2m
| * Min Layer Thickness: 50mm

e Accuracy (uncalibrated): +/- 5%

e Maximum Survey Speed: 100kph
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Structural Verification and e
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Forensic Analysis T
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
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Structural Verification/Analysis SLUIFT
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(D Alr Terminal Bldg

@ General Avn Prikg 12,500 ibs & loss ELEV 3557

Runway

e 4 Lines

e 3,87/5m Long

¢ 0.20m Spacing

e 19,735 Samples/line

Taxiway

e 44 Lines

® 65m Long

e 0.015m Spacing

e 4,333 Samples/line
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As-Built Structure
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Annotation Legend Layer Legend

M - Start,End ACP Overlay

#10-sC-#73 - Structure Change (Type #10 to Type #73) - ACP/Base Interface

Te — Transverse Crack = = PCC Interface

NDI — Non-Distinct ACP/Base Interface = PCC/Subgrade Interface
Granular Base Interface

Pavement Structure Types are based on the Granular BasefSubgrade Interface
Pavement Restoration History Drawing
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As-Built Structure
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Annotation Legend

>, < — Start,End

#10-sC—#73 - Structure Change (Type #10 to Type #73)
TC — Transverse Crack

NDI — Non-Distinct ACP/Base Interface

Layer Legend

ACP Overlay
- ACP/Base Interface
= = PCC Interface
- PCC/Subgrade Interface
Granular Base Interface
Pavement Structure Types are based on the Granular Base/Subgrade Interface
Pavement Restoration History Drawing
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As-Built Structure
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Annotation Legend Layer Legend

>, < — Start,End ACP Overlay

#10-SC-#73 - Structure Change (Type #10 to Type #73) - ACP/Base Interface

TC — Transverse Crack = =  PCC Interface

NDI — Non-Distinct ACP/Base Interface - PCC/Subgrade Interface
Granular Base Interface

Pavement Structure Types are based on the Granular Base/Subgrade Interface
Pavement Restoration History Drawing
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Annotation Legend Layer Legend

>, < — Start,End ACP Overlay

#10-SC-#73 - Structure Change (Type #10 to Type #73) - ACP/Base Interface

TC — Transverse Crack = =  PCC Interface

NDI — Non-Distinct ACP/Base Interface - PCC/Subgrade Interface
Granular Base Interface

Pavement Structure Types are based on the Granular Base/Subgrade Interface
ory Drawing
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Runway Core I SLWIFT
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Multiple ACP Layers

Stripped Original ACP
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ACP/BASE Anomaly W=i—T
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Crack Analysis
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Crack Analysis
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Radar Analysis

STRUCTURAL PROFILE WINDOW
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CRACK ANALYSIS WINDOW

GRAPHICAL RADAR DATA WINDOW

Chainage (m)
Annotation Legend Surface Conditions Layer Legend

>, < - Start,End — slight deformation AGP Overlay

TC - Transverse Crack — seal damaged - ACP/Base Interface

v - Void/Moisture Base Interface
Base/Subgrade Interface
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Radar Analysis

STRUCTURAL PROFILE WINDOW

CRACK ANALYSIS WINDOW
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Taxiway
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Performing PCC

Failed PCC

|




PCC Material Properties Sl IF— T
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Subsurface Anomalies

18 sq.m ( 1.1%)
8 sg.m ( 0.5%) | | Re-bar
17 sq.m ( 1.1%) | | Delaminations
332 sq.m (20.1%) | | Potential Voids
Surveyed Area: 1652 sq.m
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orizonta LiDAR C .
o RERNS B s Collected Data:
Precision CElUiE . . .
DGPS Longitudinal Profile
. *Transverse Profile
Inertial ]
Beorie *Geometrics

*ROW Images
— *Panoramic Images
i *Surface LiDAR

@ 3D LiDAR
eSurface Distress
*Spatial Reference
Synchronization
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—
& Panoramic3dViewer
i

File Adjust View Help
H Image Resolution: | Full (5400X2700) = Frame Mo: 300 Distance(m): | 300 Go I
B

]n-’“.:i‘||< R R

5700 x 2700 pixels -
Spatially Referenced
Pan & Zoom

|Distance(m): 3008.1  [DMI: 2025.049 [Survey Date: 04/16/2010 | After Ending

|Total Images: 451 |Frame No: 217 |Latitude: 51311674 |Longitude: -114.016105 [Elevation: 1091.000
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Appurtenances

#: Panoramic3dViewer E@u
File Adiust View Help

\ﬁ-tﬂ H 4 P enn || Imoge Resoluton: [Full (5400x2700) =]  FrameNo: [ 300 Distance(m): | 300 Go I
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Pavement Videolog Record SLUIFT
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& Panoramic3dViewer

File Adjust View Help

]h"irrj| M4 »rbd|[dne J Image Resoluton: [ Full (540 +|  Frameno:  [300 Distance(m): | 300

Total Images: 451 Frame No: 317 Latitude: 51.311674 Longitude: -114.016105 |Elevation: 1091.000 Distance(m): 3008.1 DMI: 3025.049 Survey Date: 04/16/2010 |After Ending
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Kinematic Terrestrial LIDAR
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Kinematic Terrestrial LIDAR

Bistatic Rotating Mirror LIDAR Sensor Schematic (Horizontal Configuration)

laser electronics

Detector
Emitter : ~ >

Fixed Mirror

rotating mirror
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Light Detection And Ranging




Survey: 20 Minutes
Points: 27M

Range: 250m

Range Err: +/-10mm
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Referenced Point Cloud SLUIFT
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Quick Terrain Modeler {INTL) (x84), v7.1.1 - [2R100912160154EBA3 riegl.las] ‘ = L2y X
| File Edit Import Export Textures Analysis Display Control Markers Help ‘
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G AutoCAD Civil 30 2011 EIA.dwg Type 2 keyword or phrase mOA s k9

Insert  Annotste  Modify Analyze View  Output Express Tools = -
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