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Outline Why- Where- What - How

Evaluation of 3D Radar and Sonic Surface Scanner (SSS) Technology
for
Pavement Forensics (a.k.a. pavement delamination RO6D)
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A Why evaluate new technologies for pavement delamination/forensiR®6D

A Pavements are an asset to our transportation networkémtucky.
A Kentucky has approximately 79,857 milesazfds.
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transportation for movement of those goods.
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thoroughbred horses, coabourbon, aluminumoil,and 29 most navigable itland water ways state behinéllaska.

A 500 mile radius (8 hour drive) from centraltk¥20 million people / 40% of Upulation.

A Essentially, almost every person in Kentucky uses the road network sometime throughout their lifetime, if not
day along with many others.

A Butt Pavements fail and we have to fix them.
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pavement failure could look like this?
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TRB 1984: ¥4 inch Water @) 45 mph on average tires WI|| cause hydroplanlng
On average, there are over 5,760,000 vehicle crashes each year. Approximately 1,259,000 are weather r
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When we choose to fix these pavements

Pavement designers need good field data to support their pavement
rehabilitation plans

Choosing the right fix can save both time and money
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AUtilizing nondestructive technology (NDT) to better understand what
might be causing a pavement to fail and using that information to
assist in the pavement rehabilitation design process.
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Where: Forensic Project SHeourbon Co. US 60
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https://kytranscenter.maps.arcgis.com/home/index.html
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over a 1.5 mile area

all cores came from the same project:
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What¢ How

Looking at the technology: Sonic Surface Scanner (SSS), 3D Radar and Impulse Radar
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3D Radar
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How are we trying to use the GPR data to determine delamination / deterioration

GPR: Theory of Operation
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Layer Interface

Reflections are produced when the pulse encounters a material with different dielectric constant
Dielectric Constant: Air=1 Asphalt=3-5 Concrete = 6-8



Comparison of GPR data to field conditions
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Conventional coring is one core per 1,000 ft. alternating lan

GPR is scanning every six inches at 20 mph.
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GPR identifying different pavement layers
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How can we figure Dielectric?

A Published references

A Noting target in data and drilling/digging to it for a measurement:
Ground Truth

A Hyperbola matching: Migration

A Unless the material is the same all the way through (concrete) thAe
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EFFECT OF WATER CONTENT
ON DIELECTRIC CONSTANT

Antenna

Direct Coupling

Layer Interface

%% Water Content

Dielectric Constant

When looking for delaminations: We are looking for the abnormal dielectric values and/or variation in the signal amplit

Voids can be field with
Air (low dielectric/low amplitude)
Water (high dielectric/nigh amplitude)
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Void area beneath concrete pavement southbound tunnel
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3D Radar collection (apply what we know about amplitudes and dielectrics)
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Maybe consider a bridge deck deterioration approach
for finding delaminations in pavements?

AUse the high and low amplitudes to identify if voids are air/water filled
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Similar to Bridge Deck Deterioration
Use amplitudes of return signals at interface to determine if voided or no
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Producing multiple scans to image reinforcement
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Section D: 25% +5% deteriorated Section D

Section D
Mean=-37.673, Standard Deviation=8.0586, Skewness=-5.51634
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Section E, F: 3.5%- B8 deteriorated

Sections E, F
Mean=-18.9676, Standard Deviation=2.10604, Skewness=-24.304
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Section D
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