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Research Objectives

* Investigation of 12 bridge decks of
similar construction type to allow more
comprehensive deck examinations at a
lower cost than traditional hammer
sounding and chain dragging techniques

« Calibration of results using cores, visual
deck Inspection, and rehabilitation to
enable use by DOTs for monitoring,
planning, and estimating

Research Objectives
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Bridge Locations
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Methods of Investigation

 GPR

* Visual Deterioration Mapping
 Core Extraction

* Deck Rehabilitation

Methods of Investigation



Ground Penetrating Radar (GPR)
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GPR Continued

* Real-time data can be viewed on the
screen

* \Very versatile tool — can be used to
locate buried objects, estimate concrete
deterioration, determine layers in
pavements and soils

* Can scan an entire bridge deck in a few
hours using a ground coupled antenna
as used In this project

Methods of Investigation



GPR Data Acquisition

* 1.5 GHz ground coupled
antenna

 Variable transverse
spacing
* Acquired for all lanes

Methods of Investigation



Sample GPR Results

Area with evidence of Area with no evidence
deterioration of of deterioration of
concrete concrete
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Visible Deterioration Mapping
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Core Extraction
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Visual Core Rating

—=

Good:
No delaminations or
visible deterioration.

Fair:

Some visible
deterioration including
delaminations, however
concrete is in large
sections.

Bad:

Concrete shows a lot of deterioration
and is in many pieces including
several small pieces.

Methods of Investigation
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Deck Rehabilitation

Top 0.75 In. of deck surface removed
by milling
Hydro demolition then removed

remaining loose and deteriorated
concrete

Performed on all 3 of the bridges that
were Investigated using GPR

Volume and locations of concrete
removal was determined using LIDAR
(Light Detection and Ranging)

Methods of Investigation
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Year built: 1972

Length: 157 ft
Width: 46 ft
Direction of traffic: two-way
Number of lanes: two

Results




GPR and Visible Deterioration
Mapping
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n | GPR and Hydro Demolition Correlation
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GPR vs. Hydro Demolition Video
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. Visual Core Inspection — Core Al
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GPR and Core Correlation

Core Al
Visual Core Rating: Good
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GPR and Core Correlation

Core A3
Visual Core Rating: Fair
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n Bridge 3 Deck Condition Comparison
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GPR and Core Correlation

VISUAL CORE RATING
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Cores Al and A2 Comparison

Post Hydro-
demolition

surface
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Conclusions and Ongoing Work

* GPR was found effective for detecting
bridge deck deterioration as proved by
coring and deck surveys after hydro
demolition on 3 bridges

 Calibration of GPR results to hydro
demolition results Is ongoing
 Additional interpretation of GPR data
e to estimate the through-thickness
MISSOL ‘f' deterioration Is ongoing

Sy
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Thank You

Questions?
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Bridge 1 Deck Condition Comparison
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