PRESENTED BY:
KELLEY C. REHM, P.E.

PRESENTED TO:

NORTHEAST BRIDGE PRESERVATION
PARTNERSHIP

SEPTEMBER 28 — 30, 2010




Research Team

ﬂl}; UNC((HARIOTTE

« UNIVERSITY OF NORTH CAROLINA
AT CHARLOTTE

- IMAGECAT, INC., LONG BEACH, CA

« BOYLE CONSULTING, CHARLOTTE

- C. MICHAEL WALTON, P.E., PHD

- KELLEY C. REHM, P.E.




Outline
ﬂl}; UNC((HARIOTTE

e Commercial Remote Sensing (CRS) as Bridge Health
Sensors

e IRSV Project Overview
e 3D Terrestrial LIDAR Applications

e Small Format Aerial Photography Applications
e




Commercial Remote Sensing (CRS) for Bridge

Health Monitoring
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e CRS refers to imaging from a distance using nonintrusive sensors
such as aerial or terrestrial photography, LIDAR, RADAR , Passive
Infrared, etc.

e For bridge health monitoring, CRS 1is proposed as a periodic
inspection tool that 1s rapid and cost-effective.

e Commercial satellites, airborne large format and medium format
optical photos do not have the resolution (< 6 inch) or cost-
effectiveness for bridge Structural Health Monitoring




Overview of IRSV Project
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e Project Goals:

1) to introduce Commercial Remote Sensing technology applications
to bridge management and preservation

2) to develop quantifiable method for measuring bridge sustainability
3) to demonstrate applications to industry-wide audience

e Research objective: to develop an Integrated Remote Sensing and
Visualization (IRSV) system that uses CRS for bridge monitoring
and assessment

e Output — cost-effective decision tool for application by bridge
managers 1n determining structural health




3D Terrestrial LIDAR
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e Light Detection and Ranging System.

e Laser scan images obtained before and after (temporal) can be used

to detect damages or displacements.
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LiDAR-Based Bridge Evaluation Applications
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¢ Bridge Clearance Determination

® Bridge Surface Defect Quantification

¢ Bridge Displacement Measurement / Joint movement
® Blast Impact Monitoring

e Static Load Tests / Deflection Measurements




LiDAR Scan Results
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Static Bridge Load Tests using LIDAR
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Spatially-Integrated Small Format Aerial
Photography
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Large Format vs. Small Format Aerial
Photography
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SFAP Bridge Evaluation Applications
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® Image Documentation

® Bridge Deck Cracking Monitoring

® Bridge Deck Joint Movement Monitoring
® Bridge Environmental Study / “Furniture”

® Bridge Inventory




Deck Cracking Monitoring
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Joint Movement and Deterioration




Next Steps
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e Commercialization / Bridge Management Integration

Project included visual tools that can be used for bridge
management and prioritization

e Further Research and Outreach
US DOT RITA project funding is coming to an end
Possible future Pooled Fund
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Disclaimer
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THE VIEWS, OPINIONS, FINDINGS AND
CONCLUSIONS REFLECTED IN THIS
PROJECT PRESENTATION ARE THE
RESPONSIBILITY OF THE PROJECT TEAM
ONLY AND DO NOT REPRESENT THE
OFFICIAL POLICY OR POSITION OF THE
USDOT, RITA, ANY STATE DOT, NOR ANY
OTHER ENTITY.




Questions
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Thank you!

www.ncrst.uncc.edu

krehm@aashto.org




