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The Need for Good Compaction

Minimize additional compaction
= Rutting
Minimize water permeability
= Stripping
Prevent excessive oxidation of the
asphalt mixture

= Cracking, raveling, loss of
fatigue life

Provide adequate shear strength
= Rutting
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Field Density
Measurements
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Why Pavement Defects?

Courtesy of OH DOT
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Dielectric Profiling Systems (DPS/RDM)

Continuous Full Coverage (CFC) GPR System

Provides on-site dielectric values of newly laid and
compacted asphalt

Provides continuous full coverage density profile and
asphalt uniformity

Provides compaction information in real-time, on-site
using a 2D map

Provides coring locations

Allow input of core information for calibration and
calculation of %compaction, %void content, and density
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Dielectric Profiling

Can be used as a:

Q/C Tool

= Roller pattern Issues
= Paverissue
=  Asphaltissue

= Delivery issues
Cross check with other technologies

Q/A Tool

= PWLreports
= Google Earth Reports
=  General statistics

Forensic Tool
k = Map defective areas

= Limit remediation penalties
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DPS Sampling Rates

= Current sampling rates

~ 10 cores / 2000T

—
PaveScan: ~ 54,000 samples / 2000T 1 0 ' —

60 scans/sec or 10 scans / ft.
(walking)

‘I

Courtesy of OH DOT

-

|

Instrolek”®
nC L ]



How It Works
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PaveScan Calibration

= Field Calibration = Laboratory Calibration
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Data Collection

= 1-pass data collection
= 2-pass data collection
= Swerve data collection
= Segway

= \/ehicle mounted
DPS/GPR

= Robot
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— Joint Measurements

e’ * No contact with
pavement

* Laser guided
NEENIEERS

* Take measurements
along the entire joint

* Alaska DOT joint density
specification




Example Scan

g

1000ft section
12 lines = 2mi.

of GPR data
~50k points
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Shuttle buggy broke.
Paver sits here
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Lower density shoulde
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Federal Highway Administration
(FHWA) Pooled Fund

Continuous Asphalt Mixture Compaction Assessment using Density Profiling System W brint
(DPS)

General Information Financial Summary

Study Number: TPF-5{443) Contract Amount:

Lead Organization: Minnesota Department of Transportation Total Commitments Received: $1,037,500.00

Solicitation Number: 1501 100% SP&R Approval: Approved

Partners: FHWA, ID, MDOT SHA, ME, MN, MO, MS, ND, NY, OH, PADOT, UT, WA, W|

Contact Information
Status: Cleared by FHWA
Lead Study Contact{s): Kyle Hoegh
Est. Completion Date:
kyle.hoegh@state.mn.us
Contract/Other Number:

Last Updated: Apr 15,2022

Contract End Date:

https://www.pooledfund.org/Details/Study/667
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https://www.pooledfund.org/Details/Study/667

Current DPS Evaluations
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Specifications

= AASHTO PP 98-20 Asphalt Surface Dielectric

Profiling System using Ground Penetrating
Radar

= Alaska DOT Mat and Joint Specification - AK
Spec 412-2.10

= Minnesota DOT, Massachusetts DOT, New York
k DOT final phase of trials
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DPS Benefits

" Provide on-site rea-time feedback for quality
assurance of compaction uniformity

= Core results can be used to convert dielectric
values relative density

=  Assessments of the in-place compaction variation

= DPS results can be cross-checked with IC, IR, and
other data.

Reference: Asphalt Pavement Compaction Assessment Using Ground Penetrating
Radar-Arrays | Congress on Technical Advancement 2017 (ascelibrary.org)
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https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fascelibrary.org%2Fdoi%2F10.1061%2F9780784481035.011&data=05%7C01%7Cmarbelaez%40instrotek.com%7C00f4d846743f4d0a24bd08da9a6346b9%7C49bb8797c6c6464086e0c7cc7b37b27f%7C0%7C0%7C637992048442377080%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=p4bsjx0A3ware23%2F6rGadAk25ZQHTgzSOe3ZrHqbl58%3D&reserved=0

DPS Benefits

e Reduce coring

e Density map

e Reduce coring operations costs
e Increase safety for field crew

e Increase pay factors

e Decrease penalties

e Joint measurements
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Sustainabllity:

Reduces Climate

Change Impacts  : GHG EMISSIONS

. INVENTORY FOR

. ASPHALT MIX

- PRODUCTION
: IN THE UNITED STATES

Current Industry Practices and
. Opportunities to Reduce Future Emissions

MDPI

Greenhouse Gas Emissions from Asphalt Pavement
Construction: A Case Study in China

Feog Ma '*, Alssin Sha ', Ruivu Lin ¥, Yue Huang ¥ and Chao Wang !

@ International Journal of Pavement Research and | sy
)
Technology

' w 3. May 2016, Pa

Quantifying the environmental burdens of the
hot mix asphalt (HMA) pavements and the

production of warm mix asphalt (WMA)




DPS Research Studies

= NCAT June 2022 Report: Continuous Asphalt Mixture Compaction
Assessment Using Density Proofing System (DPS)

= Minnesota DOT Case Studies for Coreless Asphalt Pavement
Compaction Assessment

= |nvestigate Feasibility of GPR to Measure In-Place Density of New
Asphalt Pavement

=  Application of Enhanced Paving Compaction Technologies in Alaska

-

' I Instrolek”
Inc.



https://clt153877.bmetrack.com/c/l?u=E458E4A&e=14E59C7&c=25915&t=1&l=14E69138&email=6n5tl192m3uI5npNY644DXnlkRjLUbPe&seq=2
https://clt153877.bmetrack.com/c/l?u=E47117C&e=14E59C7&c=25915&t=1&l=14E69138&email=6n5tl192m3uI5npNY644DXnlkRjLUbPe&seq=2
https://clt153877.bmetrack.com/c/l?u=E47117D&e=14E59C7&c=25915&t=1&l=14E69138&email=6n5tl192m3uI5npNY644DXnlkRjLUbPe&seq=2
https://clt153877.bmetrack.com/c/l?u=E47117E&e=14E59C7&c=25915&t=1&l=14E69138&email=6n5tl192m3uI5npNY644DXnlkRjLUbPe&seq=2

Thank You!

Mavurice Arbelaez
1 Triangle Dr. Research Triangle Park, NC 27709

(0) 919.875.8371 | (m) 919.247.4887

marbelaez@instrotek.com | www.instrotek.com
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