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“The best investmentis in the tools of
one’s own trade.”

-Benjamin Franklin
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What is intelligent compaction?

Intelligent Compaction (IC) refers to the compaction of
road materials, such as:

* s0ils

* aggregate bases

* asphalt pavement materials

using modern vibratory rollers equipped with an
Integrated measurement system, an onboard computer
reporting system, Global Positioning System (GPS)
based mapping, and optional feedback control

What is Intelligent Compaction?
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https://www.intelligentconstruction.com/what-is-intelligent-compaction/

Advancements in intelligent compaction
technology over the last decade

Tedious daily Quick daily installation

installation and tear ) ) ) and tear down.

down. Components Components are
were bulky becoming more compact

Data USB transfer. No Data transfer via cloud

real time visibilityin a into a portal. Realtime
portal visibility via portal
Machine monitors were Machine monitors are
fixed plug in. GPS was becoming Bluetooth.
less accurate GPS is more accurate
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Intelligent compaction machine components

Cedar Tabler S000X-CTE02

BT Antenna 101523001 GR-IF 102560504
o
f
MM Tee 20200526 1-wire 108548302 ;
M- Tee 3020-0528 : ;:_m e o .m_
.-E.—| ——mapE—— B
i, — - >
u =—] i i
= B
Accelerometer Sansor 107243201 [i
e LK+ = Temp Sensor Kit 1080257-01
M- Tee 2020-0528 | 3
U . ———
él o |
§300-1075 Radic Base for UHF or SS Antenna

CAN Cable (9063-1167-X) Length Depends on Install
Two CAN Resistors (4060-0586) Required on CAN1
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Machine component layout

GR-i3/F supports .

; i o g e s s e e ICEEIOTRAL
multiple constellations UHF/SS Radio

J Wireless Android-Based T |
— Display

WEP®  MC-X1Controller 9
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What data does intelligent compaction collect?

* Roller coverage
* Count of roller passes
* Roller speed

* Vibration settings
* Amplitude
* Frequency

* Temperature

e Material stiffness
measurements

|
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Display with speed, amplitude, frequency and
temperature example

Stiffness and temperature

Frequency and amplitude

¥ 496mph®&  256.3°F
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Roller coverage and pass count example

Before

B e
- 1o TS 2 ' -g_-_o-_:_

N Pass o

- l After the Blind Test

After

TPF IC Study in IN
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Roller coverage statistics

First Time Use of IC

20%
Increasein

Compaction
Efforts

=)

Lift 1 without IC Lift 2 with IC

< 3 Passes: 31 % < 3 Passes: 10 %
> 3 Passes: 69 % > 3 Passes: 90 %
COV : 71% COV: 55%

Improved Consistency

Courtesy of MNDOT
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Material stiffness

* Drum frequency and ’fj
amplitude deflection are Lo
being measured by seEHHE A HHE A Y
mounted accelerometer j x
* As the asphalt mat stiffens 10
the measured wave begins Mo 31T 32 33 a4 3
to progressively become 20
interrupted . I
 Manufacturers have ‘; VANLAL nH\ \ ﬁ\ N
different stiffness (ICMV) _5 H V
measurements 10

-1
%.O 3.1 3.2 3.3 3.4 3.5
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Intelligent compaction measurement value

" After Multiple
s Passes
A+ A +A,+A4.+A
_ 1 4 Ei
CCV = : ——x100 E{aRa A3
A1+A2 ;:‘ A4_A5_A6_
A . . O =
1/2F0 FO 3/2F0 2F0 5/2F0 3F0
Frequency (Hz)
2nd Pass
A2
=
A4, .
CMV =—x100 P
E A4
2 £
3
1/2F0 FO 3/2F0 2F0 5/2F0 JFO
Frequency (Hz)
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Sub base with low stiffness example

jm,i'.’.ﬂ- ; uu__ , o 1
i 1 uﬂa&t roew
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Subbase Wlth hma overlay example

.....

; " @ Pre-Mapping Subbase
i 1B w : E
Reflection of i "Ei N
?he?—lls'litlayer ir‘_é .dq::i
HMA Map _: Subbase Map

HMA non-wearing
course layermap
a=0.6 mm,
f=3000vpm

Class 5 aggregate

| subbase layer map,
" a=0.6 mm,
f=2500vpm

Reflection of :
hard spots o
theHMAIayer

]
r
2
_ -
i »
i =. 0510 20 30 40
i B :'!‘?!li C—— leters
! ]
1
) '!
II'"; 1
‘F

i ccv
i = 0-3
weal port
softspotson : i 9-12
the HMA layer H 12-15
; « 15-18
= 18-21

=2y [] l-l-\ 'lll =
: 14T 1T ‘z' we yo ’-.

[ ]
—_—
e

v iil TPF IC MNDOT Project
TPF IC Projectin MN
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Sub base with hma overlay example (cont.)

-

Class 5 aggregate
subbase layer map,
o =06 mm,
F=2500vpm

" =
sp~ 9 570 20 30 40
' Meters

Subbase

TPF IC Projectin MN

’ T el
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What is Veta

* Intelligent Construction Data Management (ICDM) Software
* Funded by FHWA and TPF Pooled Fund Study

* Map-based Standard Post-Processing Tool for Geospatial Data
* Intelligent Compaction (IC)
* Paver-Mounted Thermal Profile (PMTP) or IR

* Dielectric Profile Systems (e.g. Rolling Density Meter — RDM; Asphalt
Pavement Scanner - APS)

Courtesy of Trantec Group

-
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Download data from the cloud into Veta

Vid ® 9 — ==
_ T e B = —————
-] 8 = \? ) 4 D U Empty group)  +
5 i A Username Mhayes@capitalmaterialsmo.com
Search | @) @ | @ [} ZoomTo - B e e Password LA AL L L LS ALl Sign in

Account [Capiial Paving & Construction LLC '] [ List sites l

Pass Count

Site 2017 Paving -

Start date | September 11, 2017 (i3] |

Stop date (inchusive) | September 14, 2017 [13) |

Cancel

Username Mhayes@capitalmaterialsmo.com

Passwaord sssssscscns

Account Capital Paving & Construction LLC [ Listsites ]

Importing file 2 of 4: 2017-09-12.csv

e Mo-PP.

Site [2017 Paving -]

Start date [ September 11, 2017 [33] |

2017-09-11 .csv - Success. -
Data found: 114572
[m Data with invalid coordinates: 6061
Data added: 108911
4 sites found. | 2017-09-12.csv - Success.
Sl Data found: 95023
Data with invalid coordinates; 6332
Data added: 88491
2017-09-13 .csv - Success.
Data found: 104743
Data with invalid coordinates: 4410
Data added: 100333
2017-09-14.csv - Success.
Data found: 109933
Data with invalid coordinates: 5513
Data added: 104420

Stop date (inclusive) | September 14, 2017 (1] |

Courtesy of Trantec Group
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IN_Sakai
Filter Group: paved area
Sublot:

s: paved area

Project Information

Wama Valia

vachine Saiai

Selected coordinate system |UTM Zone 16K
avabie coordinate systems G55 G54 origmal)
Imported Files

Summary
Source [Size (KB) Time imported Gata Found Tnvaiid Coordinates Duplicates Added
INTBOS 2pkn Manual| 23260 Jan31,20151:336M| 156733 0 154733

[ V | % @ SP1404-17 TH34 HMA L2 24hr Filter - Veta 4 — e ix]| IN_TB04_2.pln
=" (@] Fu . Original File Information
5 e t,) @ ? ! e ‘ 06.04.15 EB | .

-y
Greated Date and Time:
Constructad Date and Tims

Project AddFile Report | Viewer | Editor | Alignment Filters | Sublots SpotTests Analysis ||06.04.15WB 0050918102540

Project e Filter Group i
Name [Size (KB) | Last mositied [Time importe [Data Found [Invalid Coordinates | Imported | Duplicates | Added =~ UL pmaasksfef-td3c-4763-b509 1420e20635¢
Y 05125 Lift 268 24hr Filtercsv 82581 May15,20157:53 AM  May15,20157:55AM 458,625 0 458625 0 458625 Confouraton Nurmber=1
Z — "4279665.501,0,000 501086 000 501402.600, 4475634,
05.15.15Lift2 WE 24hr Filtercsv 98,811 May 18,2015 1001 AM May 18,2015 1127 AM 548,578 0 548578 0 548,578 530:0.000 501661440, 4478632.742.0.000 501665.840.4475632-665,0.000 501345.460,
05.18.15 Life 2 €8 24hr Fitercsy 35,254 May 21, 2015 10:26 AM  May 21, 2015 1:25 PM 104,737 0 104737 0 184737 200.4475235.630,0.000 501669, 540, 6479560.595,0.000 301601 440, 44756B 1 106,0.000
— So0a78 3590.4.475550.380,0.000 300445, 1504475 00 499962 690447576231
05.19.15 Lift 2 WB 24hr Filtercsy 24,100 May 21, 2015 10:26 AM  May 21, 2015 L:41 PM 135945 0 135945 0 135945 | 00 435270 99,45 “soraca.370,48 AA0a94 454,
05.20.15 Lift 2 WE 24hr Filtercsv 26,600 Jun 02,2015 7:50 AM  Jun 03, 2015 £:26 AM 143279 0 143279 0 14327 350,000 495007 1704475750, 70,0000 200085180 A4S 771.930,0,000 s00ISB 100,
0530.15 Lift 2 W8 24hr Filter.csv 17,452 Jun 02,2015 7:59 AM  Jun 03, 2015 8:33 AM 93,961 0 93961 0 93961 :Z:ﬂ'fff;?r“ﬁ':fn“;’iZﬁ'ﬂ'mg““sz'u'm SopessEIRATIEeLSOLO000
0530.15 Lift 2 €8 24hr Filter.csv 15,083 Jun 02, 2015 7:50 AM  Jun 03, 2015 £:38 AM 88,052 0 88052 0 88057 _ R S22 000
. Date of Creation=2008/09/18 10:25:40
< i | > St Date=2005/05/18 08100
End Date~
Original File Information ; Export ~ | Dsts = Alignment - Seograpc Coorlira Sysam =S84
Time, CellN_FT,CellE_FT,Elevation_FT,PassCount, Las ot (0 6196215 P R s o s o)
Northing (f): 111109.0 ORIGINX=447367.3750
ey — ORIGINY=4429635.5000
atasoes Pacetats Eehot onin g0 o
vV Hd G2 @ UT_Sakai_Night1-Opt1 * - Veta 4.1 —Jlojlx V | % @- UT_Hamm_Night3_amd * - Veta 4 —aix
g (o | % il bz Moy @K B 710 i X
= [+ ] ; 4 uil | - © s ke | (None)
|| (None) Project AddFile Report | Viewer| Editor Alignment Filters | Sublots Spot Tests Analysic
Project AddFile Report | Viewer Editor Alignment Filters = Sublots SpotTests Analysis i 3 - s -
Project e Filter Group
View Filter Group =
Q|
Zoom To ~ | #f ~ View ~ Export - | Data ~ Alignment ~ Longitude (°
v Ty —~ Latitude (): 40402277

Pass Count
sl
7l
s
s
<l
3]
20
10
() Final Coverage.
) Individual Passes
gy /| Pass 01 -
(@ Final Coverage 7 Pane 02
Individual Passes ] Pass 03
] [ Pass 04
[] Pass 05
[ Pass 06
[ Pass 07
] Pass 08
[ Pass 09 e

Map data © The Transtec Group, Map tiles © OpenStreetMap contributors.

Courtesy of the Transtec Group
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Connecticut Advanced Pavement Laboratory
study on uniform compaction

 Results show that the use of the

UC equipment did, in fact, vt it Conpsioncl
significantly improve the
uniformity of the pavement from a e s
density perspective S

* The quality and accuracy of the

mapping software should be
improved prior to using the
equipment for locating areas of T

distress and deficiency

* Given the results of the reviewed
literature, the stiffness values do
not correlate well with pavement
density
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Connecticut using intelligent compaction

* Connecticut has an IC job
specification where they are not
normally performing core tests

* Ultra thin bonded overlays
* Thin friction wear coarse

* To therightis a photo from one of
these ultra thin bonded overlay
jobs using IC equipped rollers

 2ICrollersrolling in line with a
roller static rolling finishing the
mat. The contractor was feeding
the paver with material to keep It
moving and they were getting on
the mat with IC rollers at or above
290 degrees
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Benefits of intelligent compaction

Increased Operator
Awareness

*Real-time compaction, temperature, pass count data, early notice of problem areas, etc.

*Optimized pass coverage; easier night-time operation

Improved Density &
Smoothness

eBetter understanding of mat conditions

Lowe r O p e rat| N g CO StsS *Maximized machine utilization with better efficiency

*100% jobsite documentation

D ocume ntat| on *Reduced in-field quality control measurement

ePotential real time data analysis

Courtesy of Trantec Group
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Additional DOT IC resources example

* Minnesota DOT has a special Quality management - intelligent construction
provision for Intelligent technology methods

Quality management - intelligent construction technology (ICT) consists of using ICTs to monitor

C O n S‘t r u Cti O n te C h n O logi e S ( I C compaction and placement operations during grading, reclamation and asphalt paving operations. It

includes technologies such as intelligent compaction (IC) and paver-mounted thermal profiling

and PMTP) e

Inspector's Job Guide

* Resources provided:
* Forms
* Checklists
* YouTube videos
 Contacts

Forms

Contractor Checklist

Report cards

Veta

Quality Management - Topic - MnDOT
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https://www.dot.state.mn.us/materials/amt/quality-management.html#:%7E:text=It%20includes%20technologies%20such%20as,an%20updated%20AMT%2D106%20daily.
https://www.dot.state.mn.us/materials/amt/quality-management.html#:%7E:text=It%20includes%20technologies%20such%20as,an%20updated%20AMT%2D106%20daily.
https://www.dot.state.mn.us/materials/amt/quality-management.html#:%7E:text=It%20includes%20technologies%20such%20as,an%20updated%20AMT%2D106%20daily.
https://www.dot.state.mn.us/materials/amt/quality-management.html#:%7E:text=It%20includes%20technologies%20such%20as,an%20updated%20AMT%2D106%20daily.
https://www.dot.state.mn.us/materials/amt/quality-management.html#:%7E:text=It%20includes%20technologies%20such%20as,an%20updated%20AMT%2D106%20daily.

What can possibly advance IC further

* Ground e
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The ultimate goal to help make consistent quality
easier and possibly limit the amount of conventional
spot testing required

"ﬁ* ACAF 2025 FLORIDA ASPHALT EXPO & CONFERENCE NEXT MILE * NEXT LEVEL




Questions
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Auto Brake
Assist System
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