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* What is Intelligent Compaction?
e Why do we care about IC?

e |C Background

* |C/TlI Workshop and Demo

* What did we learn about IC?

* Thermal Imaging
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What is Intelligent Compaction?

a) Integrated compaction measurement technology (and
other machine parameters, e.g., temperature) and
optional compaction control
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What is Intelligent Compaction?

a) Integrated compaction measurement technology (and
other machine parameters, e.g., temperature) and
optional compaction control

b) Jobsite positioning data tied to the measurements
being recorded (via GPS)
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What is Intelligent Compaction?

a) Integrated compaction measurement technology (and
other machine parameters, e.g., temperature) and
optional compaction control

b) Jobsite positioning data tied to the measurements
being recorded (via GPS)

c) Ability to store and analyze the data collected for real
time display for operator decision making and
document for future use
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Why do we care about IC?
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Why do we care about IC?

* We want to build long lasting, low life cycle cost
asphalt pavements
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Why do we care about IC?

* We want to build long lasting, low life cycle cost
asphalt pavements

» Compaction/density is key to asphalt pavement life
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Why do we care about IC?

e We want to build long lasting, low life cycle cost
asphalt pavements

* Compaction/density is key to asphalt pavement life

— |t increases interlocking of the aggregate particles,
which is the primary factor in developing stability.

— |t retards the entrance of moisture, preventing excessive
loss of stability under adverse service conditions.

— |t reduces the flow of air and water through bituminous
mixtures and reduces damage from weathering and film

stripping.

Illinois Department ) Y J e



Basics of HMA Compaction

Effect of In-situ Air Voids on Life

Percent Loss Service Life
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Why do we care about IC?

e We want to build long lasting, low life cycle cost
asphalt pavements

* Compaction/density is key to asphalt pavement life

e Conventional compaction techniques and QC
procedures have some limitations...
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Why do we care about IC?

 We want to build the best quality asphalt
pavements we possibly can

* Compaction/density is key to asphalt pavement life

e Conventional compaction techniques and QC
procedures have some limitations...

— Relies on Operator judgement/performance
— Small number of spot tests are run for evaluation
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Trimble Study:
Roller Operator Blind Test

e Over a period of 20 hours of roller operation

— 23% of the paved area was compacted OVER the
target pass count

— 40% of the paved area was compacted UNDER the
target pass count

— 37% of the paved area was compacted AT the
target pass count
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Trimble Study:
Roller Operator Blind Test

e Over a period of 20 hours of roller operation

— 23% of the paved area was compacted OVER the
target pass count

— 40% of the paved area was compacted UNDER the
target pass count

— 37% of the paved area was compacted AT the
target pass count

e This leads to INCONSISTENT COMPACTION of
the pavement
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Spot tests cover only a small
proportion of the quantities placed
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Why do we care about IC?

e We want to build long lasting, low life cycle cost
asphalt pavements

* Compaction/density is key to asphalt pavement life

e Conventional compaction techniques and QC
procedures have some limitations...

* |ntelligent Compaction technology appears to offer
the potential for improvement

— Operator tool — pass count mapping for consistency
— QC tool — view of entire mat stiffness and temperature
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|IC Background

* Originated in the 1970’s and 80’s
* lLarger acceptance in Europe
e More focused on soils and base materials

e Began to gain US momentum in 2000’s along with
other intelligent construction activities
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|IC Background

 Federal government has made IC a priority
e FHWA EDC2 program includes IC as an “Off-the-shelf
technology” that we would benefit from rapid
implementation
e TPF project with FHWA and 12 states demonstrating
IC for soils/HMA through:
— Field projects
— Open house activities
— Meetings and training
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|IC Background

e |C Workshops/Conferences

e |C Technical Support Service Center
e |C Retrofit Study Project

e FHWA IC-HMA Density Study

* |C TechBriefs

* |C Web-based training

* |Cspecs

e Most compaction equipment manufacturers are
investing in IC technology for their equipment
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DOT IC/TI Workshop & Demc
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IDOT IC/TI Workshop & Demo

* |n late 2012, IDOT expressed interest in doing an
|IC demonstration along with thermal imaging

* Through IAPA, Gallagher Asphalt agreed to
participate in this effort

e Kicked off discussions at 2013 IAPA Annual

Meeting

— Dave Lippert (IDOT) - Jim Trepanier (IDOT)
— Matt Mueller (IDOT) - Hal Wakefield (FHWA)
— Larry Keach (Bomag) - Jim Trost (Gallagher)
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IDOT IC/TI Workshop & Demo

* Purpose:

— Familiarize attendees with the fundamentals of
intelligent compaction and thermal imaging

— Demonstrate IC/Tl equipment on an asphalt
paving project and base material

— Spread awareness of the potential benefits of
IC/T| so attendees are more educated for their
companies or organizations
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IDOT IC/TI Workshop & Demo

e Date: September 25, 2013
* Format:

— Educational sessions by all equipment manufacturers
(5) at JFG Technical Center in Thornton, IL

— 2 IC rollers set up to demonstrate in Thornton Yard

— 3 IC rollers and Pave IR system set up on Gallagher
jobsite

* Invitee’s:
— |APA members, IDOT and FHWA personnel
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IDOT IC/TI Workshop & Demo

* Equipment Participating:
— Bomag BW 278 AD roller with Asphalt Manager

— Hamm HD120VVHF asphalt roller and 3410 Soils
Compactor with HCQ IC System

— Caterpillar CD54 asphalt roller with IC System
— Trimble CCS Flex System on Gallagher roller
— Moba Pave IR System
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IDOT IC/TI Workshop & Demo

* Location: Route 41 Relocation in Chicago
— Extension of Lake Shore Drive
— Former home of US Steel Southworks
— Lakeside development project
— Gallagher sub for Capital Cement
— City of Chicago “Project of the Year”

* Gallagher Thornton Yard RAP pad
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IDOT IC/TI Workshop & Demo

 Mix Information:
— 2 inch Compacted Lift

— IDOT 9.5 mm N9OF Surface Course
e Steel Slag Friction Aggregate
* Polymer Modified PG 70-28 Asphalt Binder
* RAP/RAS Recycled Materials
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What did we learn?
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Compaction Measurement - Stiffness
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Stiffness # Density

e Factors effecting stiffness readings:
— Changing asphalt temperatures
— Changing layer thickness
— Non-homogeneous subbase

— Accelerometers read deeper than the mat being
compacted

e Other factors:
— No static rollers
— No oscillating drums
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Accelerometer based technology

measures deeper than the freshly
laid lift of asphalt.

ICMV value is a composite of the
current lift and the layers below it.

Current Mat being compacted

Previous HMA layer

Sub-base layer

Portland cement slab/embankment material, etc.
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— Iypical penetration,
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*Influence depths for LWO/FWD are assumed ~ 1 x B {width)

* Influence depth of soll stifiness gauge ~ 230 men (Florida DOY , 2003)
*Maximum penetration depth for Nuclear density gauge =03 m
*according to Method of Equivalent Thickness by Odemark {1949)
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Stiffness # Density

e Factors effecting stiffness readings:

* This is what we have to work with now

* FHWA trying to work on a correlation

* Roller mfg’s are working on other methods

— CAT using rolling resistance for soils/base rolling
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What else did we learn?
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oller Mfg Installed IC Systems vs
Retrofit Systems



Roller Mfg Installed IC Systems vs.
Retrofit Systems

* Trimble System was retrofit type
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CCS900 Components Used for the Stuc

1. CB460 Control Box
2. SNMS40 Connected Site Link

MS$972 3. MS972GPS Receiver withWAAS
w/WAAS (SBAS)

SNM940
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Roller Mfg Installed IC Systems vs.
Retrofit Systems

* Trimble System was retrofit type

— Not being desighed into the machine created
some nuisances for the operator

— Screen was a bit small to easily read (4.3”)
— Didn’t differentiate between vibe and static passes
— System for pass count mapping cost is about S12k

— Add temperature and stiffness capability and
larger display moves it to upper S20k-S30k

— Allows remote access through Trimble’s Vision
Link system
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Roller Mfg Installed IC Systems vs.
Retrofit Systems

* Trimble System was an Add-On type
 Other add-on systems out there
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Roller Mfg Installed IC Systems vs.
Retrofit Systems

* Trimble System was an Add-On type
 Other add-on systems out there

e FHWA study to evaluate the performance and
reliability of these IC retrofit kits




Roller Mfg Installed IC Systems vs.

Retrofit Systems
e Mfg installed IC systems:
— Bomag
— Hamm

— Caterpillar

e Similarities and Differences
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Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working
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Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working

— All systems have compaction measurement value
displayed on the operator control panel
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Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working

— All systems have compaction measurement value
displayed on the operator control panel

— All systems have some flexibility in the setup of
the graphical display
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Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working

— All systems have compaction measurement value
displayed on the operator control panel

— All systems have some flexibility in the setup of
the graphical display

— All systems generate data the same way

GAILAGHER OV i gy
,/IASPIMLT of Transportation & Adminisirc



Files Generated (

[ EH-d-A-

J 0/ G0 00
Avi $ % 3 T 4%

| SmartArt | Formulas Data | Review

B I

#A Home | Layout Tables |

[Calibri (Body) |81 [12 |84

Font Alignment Number : Format Themes

B E Fill [Calubn [Body) |- ”12 v‘ AA[AvJ : ] —-- \abcvl El‘) Wrap Text * |General H : Normal = E’L %ﬂ - Aaj
= »)|i sEoas
ClurvilBI Ul = AR EEIEEEE -;,Mergew'sv% > ¢°4‘£|gggmn";' Bad k“; Insert  Delete Format = Themes Aa'

fx| «EATime
[ o [ € T ¥ T & T ® T v [ J T '« [ L [ ™M [T N T o [ P» T Q@ [ R T S ]
-EAﬁme CellN CellE PassCount  LastRadioltn Desi  Machine Speed 'LastGPSMod GPSAccTol  TargPassCou TotalPasses Layers LastCMV ~ TargCMV  LastMDP TargMDP  LastRMV LastFreq
2013/Aug/0f 14153748.3€ 1029921.857 1 0 080813TEST¢  6.54E+14 2.8mph RTKFixed  Medium {0.1 3 E | 1)? | 357 | 50 ? 7
2013/Aug/0f 14153749.48 1029921.857 1 0 080813TEST!  6.54E+14 1.8mph RTKFixed  Medium (0.1 3 1 17 | 357 ?
2013/Aug/0¢ 14153750.5€ 1029921.857 1 0/ 080813TESTS  6.54E+14 2.3mph  RTKFixed  Medium (0.1 3 1] 1? [ 35?7 ?
2013/Aug/0¢ 14153751.71 1029921.857 1 0 080813TESTS  6.54E+14 19mph  RTKFixed  Medium (0.1 3 1 12 [ 35?7 ?
2013/Aug/0¢ 14153751, 711029922.973 1 0 080813TEST'  6.54E+14 2.1mph RTK Fixed  Medium {0.1 3 1 1? 357 ?
2013/Aug/0¢ 14153658.01 1029886.162 1 0 080813TEST:  6.54E+14 1.9mph RTKFixed  Medium (0.1 3 1 17 | 357 ?
2013/Aug/0¢ 14153659.12 1029886.162 1 0/ 080813TESTS  6.54E+14 2.1mph  RTKFixed  Medium (0.1 3 1 1? 35?2 ?
2013/Aug/0¢ 14153660 241029886.162 1 0 080813TEST:  6.54E+14 1.7mph RTK Fixed  Medium (0.1 3 il 17? | 357 ?
2013/Aug/0¢ 14153661 3‘ 1025886.162 1 0 080813TEST!  6.54E+14 3.8mph RTK Fixed  Medium {0.1 3 1 17 357 ?
2013/Aug/0f 14153662.47 1029886.162 2) 0 0B0813TESTS  6.54E+14 2.1mph 'RTKFixed  Medium (0.1 3 2| 17? 357 ?
2013/Aug/0f 14153663.5€ 1029886.162 2 0 080813TEST:  6.54E+14 2.3mph RTK Fixed  Medium (0.1 3 2 17 35?7 2
2013/Aug/0¢ 14153664 7C 1029886. 162 2 0 080813TEST¢  6.54E+14 2.0mph RTK Fixed  Medium (0.1 3 2 12 357 ?
2013/Aug/0¢ 14153665 821029886.162 2 0 080813TEST¢  6.54E+14 1.9mph RTKFixed  Medium {0.1 3 2 1? 357 ?
2013/Aug/0¢ 14153666. 93 1025886.162 2 0 080813TEST¢  6.54E+14 2.0mph RTK Fixed  Medium (0.1 3 2 17? 357 ?
2013/Aug/0¢ 14153668.05 1029886.162 2 0 080813TEST:  6.54E+14 2.3mph RTKFixed  Medium (0.1 3 2 17 357? ?
2013/Aug/0f 14153669.1€ 1029886.162 2 0 030813TEST‘ 6.54E+14 2.1mph RTK Fixed  Medium (0.1 3 2 17? | 357 ?
2013/Aug/0¢ 14153670 25 1029886.162 2 0 080813TESTS  6.54E+14 2.1mph RTKFixed  Medium {0.1 3 2 1j? 357 2
2013/Aug/0f 14153671. 3¢ 1029886.162 1 0 0B0813TEST!  6.54E+14 2.2mph RTKFixed  Medium (0.1 3 1 17? | 357 ?
2013/Aug/08 14153672.51 1029886.162 2 0/080813TESTS  6.54E+14 2.0mph  RTKFixed  Medium (0.1 3 2 1? [ 35?7 2
2013/Aug/0¢ 14153673.62 1025886.162 2 0 080813TEST¢  6.54E+14 2.3mph RTKFixed  Medium (0.1 3 2 12 | 35:? ?
2013/Aug/0¢ 14153674.74 1029886.162 2 0 080813TEST:  6.54E+14 2.1mph RTKFixed  Medium {0.1 3 2 1? | 357 ?
2013/Aug/0¢ 14153675.85 1029886.162 2 0 080813TEST:  6.54E+14 2.1mph RTKFixed  Medium (0.1 3 2 17 | 357 i?
2013/Aug/0¢ 14153676.97 1029886.162 2 0 080813TEST:  6.54E+14 1.5mph RTKFixed  Medium (0.1 3 2 17? | 357 ?
2013/Aug/0¢ 14153678 0¢ 1029886.162 3 0 080813TEST!  6.54E+14 4.0mph RTK Fixed  Medium (0.1 3 3 17 | 357 ?
2013/Aug/0¢ 14153679 2 1029886.162 4 0 080813TEST!  6.54E+14 1.7mph RTKFixed  Medium {0.1 3 4 1|2 | 357 17
2013/Aug/0¢ 14153680. 32 1025886.162 4 0 080813TEST!  6.54E+14 2.2mph RTKFixed  Medium (0.1 3 4 17 | 357 ?
2013/Aug/0¢ 14153660.24 1029887.277 1 0/ 080813TESTS  6.54E+14 2.1mph  RTKFixed  Medium (0.1 3 1| 1? [ 35?7 ?
2013/Aug/0¢ 14153661.35 1029887.277 1) 0 0B0813TEST!  6.54E+14 1.6mph RTK Fixed  Medium (0.1 3 1) 17? | 357 ?
2013/Aug/0f 14153662.47 1029887.277 1 0 080813TEST!  6.54E+14 2.1mph RTK Fixed  Medium {0.1 3 1 17 357 ?
2013/Aug/0¢ 14153663.5¢ 1029887.277 1 0/080813TEST:  6.54E+14 2.3mph 'RTK Fixed  Medium (0.1 3 1 17? | 357 ?
2013/Aug/0¢ 14153664.7C 1029887.277 2 0 080813TEST:  6.54E+14 2.1mph 'RTK Fixed  Medium (0.1 3 2 17 357 ?
2013/Aug/0f 14153665.82 1029887.277 2 0 080813TEST:  6.54E+14 2.0mph RTK Fixed  Medium (0.1 3 2 17? 357 ?
2013/Aug/0f 14153666.93 1029887.277 2 0 080813TEST!  6.54E+14 2.3mph RTK Fixed  Medium (0.1 3 2 17 357 ?
2013/Aug/0f 14153668.05 1029887.277 2) 0 0B0813TESTS  6.54E+14 2.0mph 'RTKFixed  Medium (0.1 3 2| 17? 357 ?
2013/Aug/0f 14153669.1€ 1029887. 2T 2 0 080813TEST: 6.54E+14 2.2mph RTK Fixed  Medium (0.1 3 2 17 35?7 2
2013/Aug/0¢ 14153670. 28 1029887 277 2 0 080813TEST!  6.54E+14 2.0mph RTKFixed  Medium (0.1 3 2 1? 35?7 ?
2013/Aug/0¢ 14153671.3€ 1029887.277 2 0 080813TEST:  6.54E+14 1.9mph RTKFixed  Medium {0.1 3 2 1? 357 ?
2013/Aug/0¢ 14153672.511029887.277 2 0 080813TEST:  6.54E+14 4.1mph RTK Fixed  Medium (0.1 3 2 1? 357 ?
2013/Aug/0¢ 14153673.62 1029887.277 2 0 080813TEST:  6.54E+14 1.9mph RTKFixed  Medium (0.1 3 2 17? 357? ?
0 Avie i) A A n o 3 A CCAC.1A 1 Nmanh DTV Ciuad Adndiioms IN 1 2 el 2c 2

Illinois Department

of Transportation



Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working

— All systems have compaction measurement value
displayed on the operator control panel
— All systems generate data the same way

e Can be displayed in roller mfg’s own software program
or through VEDA or other software
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Sample of Mfg. Installed IC System Output
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Sample of Mfg. Installed IC System Output
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Sample of Mfg. Installed IC System Output
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Sample of Mfg. Installed IC System Output
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Mfg. Installed IC Syste
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Mfg. Installed IC Syste
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Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working

— All systems have compaction measurement value
displayed on the operator control panel

— All systems generate data the same way

— Cost of a mfg. installed system is about $30-50k
* Includes GPS and Panel PC for mapping/data logging
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Mfg. Installed IC Systems

e Similarities:
— All systems were easy to install, setup and get
working

— All systems have compaction measurement value
displayed on the operator control panel

— All systems generate data the same way
— Cost of a mfg. installed system is about $30-50k

— Widely accepted by our roller operators and QC
personnel
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— No common compaction measurement value
(stiffness)
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— No common compaction measurement value
(stiffness)

— Ability to control compaction energy based on
measured stiffness readings (Bomag)
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— No common compaction measurement value
(stiffness)

— Ability to control compaction energy based on
measured stiffness readings (Bomag)

— Some rollers used 2 temperature probes vs. 1
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— No common compaction measurement value
(stiffness)

— Ability to control compaction energy based on
measured stiffness readings (Bomag)

— Some rollers used 2 temperature probes vs. 1
— Some systems have local printer capability
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— No common compaction measurement value
(stiffness)

— Ability to control compaction energy based on
measured stiffness readings (Bomag)

— Some rollers used 2 temperature probes vs. 1
— Some systems have local printer capability

— Some systems can push the current job data to
the cloud for remote monitoring/evaluation
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— Hamm system had several unique features:

* Allows viewing multiple variables simultaneously
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Passes Temperature

100° -130°
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— Hamm system had several unique features:
* Allows viewing multiple variables simultaneously
* Multiple rollers can communicate via wifi (up to 3)
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— Hamm system had several unique features:
* Allows viewing multiple variables simultaneously
* Multiple rollers can communicate via wifi (up to 3)

* Steering sensor used to fill in the gaps when GPS is
interrupted
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Mfg. Installed IC Systems

* Things that differentiated the systems:

— Hamm system had several unique features:
* Allows viewing multiple variables simultaneously
* Multiple rollers can communicate via wifi (up to 3)

* Steering sensor used to fill in the gaps when GPS is
interrupted

* GPS receiver and Panel PC can be swapped to another
Hamm IC roller with no setup issues
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What else did we learn?
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at else did we learn

d quality GPS definitely helps



GPS Accuracy
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For More Information:
www.intelligentcompaction.com

One-Stop Shop for Intelligent Compaction (IC)

March 2013
== ~=_ ICisan EDC 2 Innovation

n V4 \
CO tents |" ?_’ ‘- The Federal Highway Admanistration (FHWA) has rolled out a sacond wave of iInnavations for its Every Day Counts 12
Intreduction \Y, */ (EDC) Inktiative, an effort focused on shartening the time needed to complaty hghway projects through the Lse
\ / ) 9 Igh f
Equipmant © of now technoiogies and iInnovative processes. Intoligant Compaction (1C) Is amang the 13 innovations to state, 34567809
FAQs local, and regional transportation agences, as wel as 10 the design and construction Industries. IC was aiso featured at the FHWA 10 11 12 13 14 15 18
Projects Center for Accelerated [Innovation booth during the TRS annual meeting in January, 2013, Check out the IC fiyer with Veda-1C 1718 10 20 21 22 23
workshop information and the 1C presentation during EOC 2 Summits
o 2425 26 277129 30
Specifications 7 Manage IC Data with Veda 31
Ve ey \ QC{(( Veda 1.0 has been released! Data mansgement i critical when Implemanting intelligent compaction (IC). The
Libvary dats coliected by 1C i new Lo MOSE people and Lends 1o De large In Si2e and complex in nature. The free Veds dats
Contact Us management tool is the solution: Veda 5 powerful @nough to manage data collected froem any [C-capable system, Veda analyoes )
Links the tats and then daplays the compaction information i easy-to-read formats. Take & guick look &t how Veds can help improve (_ ‘,(
pavement performance and seve you money and time! Chedk oul the ICOM-Veda workshop brochure and workshop
schedule!
toddmansell ICDM-Veda
Workshop at
#0y Soxount MnDOT
Log out & March 28, 2013 ar 830 AM
Learn IC though Field Projects MDOT Training and

heck out IC Nield projects around tha US: view project information, YouTube videos, photos, reports, and mare. Leam about how
1C works in the real worldy
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The Problem

e Cooling of mix during transport is not remixed
during the laydown process.

* Paver set-up and paving practices

* Results in erratic mat temperatures that are not
apparent to the laydown crew.

* Concentrated areas of significantly cooler HMA
generally result in lower than desirable
compaction of those areas.

 Low compaction results in high in-place voids and
reduced pavement life.

Illinois Department ) Y J e



What is PavelR?

 Paver mounted system used to identify thermal
segregation in newly placed asphalt surfaces.

e Uses a series of infrared, GPS, and distance measuring
Sensors.

e Sensors are networked together and connected to a
mobile computer with color display.

e Computer processes and displays data from all sensors.

 Areas where thermal segregation is present are
displayed in real-time.

e Data stored on flash drive for post processing on PC

J/ASPRALT s QD carigie aid,



Pave-IR System Components

(A

The MOBA Operand™
computer attaches to sensor
beam.

Speed sensor

GPS antenna mounts above
the Operand™ computer.

Memory drive connects
directly to Operand™
computer

System is powered by
machine voltage (10-28
VDCQ).

Sensor beam is hinged in
center for easy setup and
storage
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Our Project

e Ambient high temps in upper 50’s

e Average truck cycle time approx. 85 mins
* Heavy traffic

* Conventional paving (no MTD)
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Pave Project Manager - Pave 201 l.pa_
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Pave Project Manager - PM_@IQ.W%EFH\M\ d on 6/23/2013 10:02
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Pave Project Manager - Pave 2013
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PavelR Reports
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Rid1-Monday

Thermal Profile Summary Report

Summary of Locationa with Thermal Segreqgation

Profile 10: 21 recon Profile Data: 072372013 B230:00 AM
Profile Numbar Letting Date:
Status: Controlling
GSJ
County: Spec Year
Tested By: Spec Rem:
Test Location: hwy Provision:
Matanial Codac Mix Typsa:
Matarial Mame:
Producar
. Project
Araa Enginssr: Manager:
L Temperaturs
Cou 2 Difterential Threshold: 250
Sagment Length () 150 Sensors lgnored: 1,12
Thermal Profile Results Summary
. . WModsrats Savars
of Frofiles 25 0°F = differential <= 50.0°F difterential = 50.0°F
Humibar Parcant Humber Parcent
14
o o 14 100

10t 41 recon Page: 1
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Frofite Beginning Location Ending Location - Min | Temperanwe

Mr o [Distancs| oo, . [Distancs| oo Temp | Temp | Differential
() ()

1 | o “'_i;f.;':ﬂm;'w 140.03 “'_!;f.;':wm;‘” de27 | 2500 127
2 | 15050 “'_*;f;:wm;:'w 300.20 45;5;:]7@;“ MET | 2518 87.0
3 | soos2 “'_*;f;:r"m;:'w 450.13 EL'?JTM:' 3155 | 2223 g3z
4 | as070 iﬁmﬁ' 00030 a&sm:. 3105 | 2233 001
o oo [ o |50 [ [ w7 | 770
o 75033 E;*T‘;mt' B00.03 E:"._s;uuam:. dz10 | 2404 812
7 |oo0S0 E;*T'm:' 1050.20 ::}ﬁ;h 3941 | 2377 504
8 |10s0.52 4T?ﬁ:h 1200.13 ::_??ﬁ:h 3250 | 2423 828
o ] s, o] F2m | ns [ won | s
10 |13s072 4Trﬁ;h 1500.00 ::;ﬁ;h ao05 | 2475 70.0
11 |1500.33 4T?ﬁ:h 1040.03 ::j"fﬂ:'” 3270 | 2501 718
12 |10s050 4T?ﬁu‘:h 1800.20 E:;'j‘i;u“"“:' 3904 | 2000 834
13 |1800.52 a“?‘m:. 1050.13 a;m:. s270 | 2588 082
14 |1050.70 E;*_f';“ﬁmm:' SMETO 54:'_5;“531“:' 2987 | 2001 578
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Distribution of Placement Temperatures

FLU 200
Temperamre (°F)
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PavelR System

* Worked very well to identify HMA
temperature segregation during paving

 Easier than we thought to install, use and
study the data

e Plan to do further evaluation
e Cost: S31,500

 Next Generation - single IR temperature

Sscanner
H Ml Mfginiuiad DY Fedoral Hiahway
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Questions?
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