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Need for Research

e US bridge infrastructure is in a critical state of repair
due to aging and other structural and environmental
factors.

« Potential of Commercial Remote Sensing and Spatial
Information (CRS-SI) as supplements to inspection
practices and bridge management systems.

* Need to promote an understanding of these
technologies to bridge engineers.
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Phase 1 Project Overview

e Research Goal:

* Encourage high-level remote sensing and visualization
technologies’ applications to bridge condition monitoring; and

« Demonstrate such applications to a nation-wide audience through
outreach to other highway agencies.

e Phase I research objective: to develop an integrated Remote
Sensing and Visualization (IRSV) system that integrates CRS
for bridge monitoring and maintenance.

o Target population: Charlotte and Mecklenburg County, NC.
(over 200 bridges represented — 20 bridges studied in detail)
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IRSV System — software + remote

sensing data

* IRSV: a high-tech bridge data visualization and
management system that can be utilized by bridge
engineers to better manage their assets via a total

viewpoint that includes:

— remote sensing
— geo-referencing KI\/Ing\évellei(rj]ge
— spatial information display J
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Merging of Technologies
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Decision Making Comparison
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IRSV Knowledge Structure
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New Technologies: LIDAR and High
Resolution Small Format Aerial Photography
(SFAP)

Specific bridge problems that are addressed using CRS include:
— Bridge clearance (LIDAR)
— Concrete loss, steel beam bending and corrosion (LIDAR)
— Bridge deck cracking vs. bridge movement (SFAP)

— Possible substructure problems including pier movements
(LIDAR)

— New bridge construction documentation (LIDAR + SFAP)

— Channel width/environmental effects (SFAP)
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New Technology: Integrated Sub-Inch
SFAP and AMBIS Imaging
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Organizing
Information
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Quantifying Joint Separations and

Cracking

Surface Feature Density
Histogram
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New Technology: LIDAR Damage
Detection

Construction delivery

Image Documentation

Geometry Estimation

Bridge Clearance Determination

Structural Damage Measurement (impact)
Structure Defect Quantification (mass loss)

Bridge Displacement Measurement During Static Load
Tests
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Defective Area:
1.375E-002m?

Defective VVolume:
3.136E-004m?3




Clearance Measurement
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New Construction Load Test Deflection
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“Market Research” Results

 National survey conducted by AASHTO and our joint
efforts indicate:

— More than 40 states use PONTIS — database structure, but
not the BMS component.

— PONTIS does not include CRS data.

— There is a strong push to integrate our technologies with
PONTIS — may dictate commercialization approach.

* No direct applications of CRS on any bridge regular
Inspections.

* There is limited understanding about CRS among
bridge engineers.

10 @ ) bk US. Department of Transportation {/ C
5._"}; (INC( HARIOTTE "% Research and Inovative Technology Administration «_9

¢ |Center for Applicdffe
Informagie




Testimonials from Partners (over 10
divisions)
« Recognition of new information: Bridge managers
considered IRSV useful in depicting bridge temporal

trends and patterns as well as revealing structural
attribute correlations.

o Effective data study: “much easier than making
similar observations from Excel or other database.”

e Balancing inspection subjectivity: Multiple
coordinate views in IRSV can help reduce influences
from individual differences.
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Phase 1 Self-Evaluation

« System design based only on two regional DoTs —
need more DoTs — clustered modeling.

 |s Ontology the best approach to knowledge
modeling? — need to explore other knowledge
modeling techniqgues — advanced knowledge modeling.

 Potential of Visual Analytic applications — what can
we learn from visualization.

 Bridge joint movement evaluation (temporal effects)
not included — need multiple year remote sensing data.
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