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Intelligent Compaction (1C)
Hot Mix Asphalt (HMA)

W
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Federal Highway Administration

WA, Depariient of Rarsporioion
Fedaral Highway

Administiation April 2, 2008
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(1) Intelligent Compaction for HMA —FHWA—

Bomag Tandem Drum
IC Roller

Capabilities

« Stiffness (Eyg)
» Auto Feedback
* No GPS Mapping
" 'if‘-": « Strip Chart
: 1. Temperature
2. Eyg
» Status: Available

BOMAG BW130AD-4AM double drum-asphait roller

Caterpillar Tandem Drum
IC Roller

Capabilities

=== °* No Stiffness (CMV)
* No Auto Feedback
* GPS Mapping
1. Temperature
2. Roller Passes
» Status: Available

Sakai Tandem Drum
IC Roller

Capabilities
Stiffness (CCV)
No Auto Feedback
GPS Mapping
1. CCV
2. Temperature
3. Roller Passes
Status: Available

Dynapac Tandem Drum
IC Roller

Sakai Intelligent Compaction equipped roller

Capabilities

* No Stiffness (CMV)
* No Auto Feedback
* GPS Mapping
1. Temperature
2. Roller Passes
» Status: Available
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Ammann/Case Tandem Drum
IC Roller

Capabilities

Stiffness (kb) ?
Auto Feedback
GPS Mapping ?
Status: Planned

a IC 101 | Intelligent Compaction - Microsoft Internet Explorer

(4 a]
Fle Edt Vew Favortes Toos Hep -
Qe G [ B G Pt P fvois @3- @5

Aridress | &] http:/fwww. nteligentcompaction.com/ndex. phprg=node/2

5—— Intelligent Compaction

[Searen | IC 101

Contents Do you have some fundamental questions on IC but afraid to ask? The page is for you to understand
€ correct and concise basic knowledge about IC. This section contains the following topics

v|Beo ns” @~
&

www.intelligentcompaction.com

IC Equipmer rintar-friendly version
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IOWA STATE UNIVERSITY

Civil, Construction & Environmental Engineering

Intelligent Compaction
For Soils and Aggregate

Intelligent Compaction for Soils and HMA Workshop
West Des Moines, lowa
April 2-4, 2008

David J. White, Ph.D.
Associate Professor
diwhite@iastate.edu

cire =7

Cries iof Porspodolon Earthworks Engineering
Sovecron e iwachon research center

Dream it, Design it, Build it. www.ccee.engineering.iastate.edu
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Caterpillar:
CMV, RMV, MDP

Technology

Dynapac:
CMYV, Bouncing Value

Sakai: CCV

TS ‘I Case/Ammann: k,
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|IC Measurement Values

Manufacturer Roller-Integrated Measurement Features
Compaction Measurement Feedback Control
Ammann k=47 f:[/ o o L1 cosi g | Adjusts amplitude
S A and frequency
I-v') F 2 ¢ L
SN 'E':'LLSEGJ& IHE | Adijusts amplimde
Bomag — direction on the
where. B = E—RFI_U '].E drum
’ = E, L
Geodvnamik CMV =C '_J;J
~ e il RAST . Thsa Adjusts amplitude
Caterpillar Geodynamik RALT” = A based on RMV
MDF= PF — iﬂ-’[ SINGE + AL (ml”+b)
\ g /
A
Geadynamik CMV =C ‘ % | Adjusts amplitude
Dynapac LT based on bouncing
Bouncing Value = A value
A,
Sﬂkﬂl {1{'\'!’,’ — [‘.—‘LDS.&‘ + '_11.5.5‘ + ‘._‘LA‘.D + ';]'ES.E‘ + ‘_13&‘} o 10{} N'D
‘-JUSG + ‘-‘Ii’}




1. 1IC—=93avF(FAA T M) (2) IC for Soil and Aggregate —lowa State University—

Influence of Drum Operating Mode

Interacti " application ' " drum
drum motion | 'reraction operating soil contact force of =ol rofter ampli-
drum-soil condition cee stiffness | speed tude
continuous CONT. oc low fast small
contact | CONTACT y
.
° PARTIAL | A—A——A
© - T jANANANA yes
o 5 W Y RY IR
L= o
% 5 T 1
=2 @ DOUBLE
8 JUMP I Fn [ fn yes
o
= i 4
£ ROCKING ﬂ"‘ THTT o
a MOTION T ,
| | v v
. i L
. non-periodic | CHAQTIC _
chaotic | @ of contact MOTION 1\ a % a no high elow large

Summary of operating modes (from Adam and Kopf 2004)
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Factors Affecting IC — MVs

* Vibration Amplitude/Frequency RS IR ENEK

* Operating Speed EITERE

* RollerSize A—5H%4X
 Soil Type T8

* Soil Stratigraphy ZEiEE

* In-situ Moisture Content &KL
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Measurement Influence Depth

Area over witch the

Depth (m)

27

AT roller MV's are averaged In-situ spot test measurements
X Zim X X X X X X X
F
L Distance = Raoller travel in 0.5 sac.
Impact Force
From Rolle rs? 300 mmdg
LWD,/FwDa
Dyrnamic
Muclear Cone Penetrometer

Soil Stiffness
Gauget

DensityGauger

(DCP)

B=21m
L] |
| . S
v

K I
Influence depth ~1xBor L.5m? f p——————>——>———>—————
Influenceof layer stiffness?
Influence of vibration r;

am plitude?

)
1
T
i

_
u

Caompaction layer

Motes:

Anfluence depths for Reller and DWIYEWD are assumed = 1« B (width)
b influence depth of soil stiffness gauge =~ 230 mm (Florida DOT , 2003)
" Mﬂmrulrn penedr alon |:|¢plh f:)r’ Nuclear |:|:}r|$|l',- EAURe = I::IS m

1 2 3
Width (m)
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Spatial Testing

B
3
=
8
B
[m]
x

Design of spatial testing




Impact Value

Met Power (kJis)

ilal Comparison
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Lift
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{w}) saussig A

85 128 174
¥ Distance {m

43

0.0
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Data Management Using GIS

CMV and in-situ
measurement values

Kriged surface
map of CMV

-
o
v
'

Semi-variogram analysis of CMV
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INTELLIGENT COMPACTION

Where we are at and where we

need to be.

PAYNE & DOLAN

INCORPORATED
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INTRODUCTION

CONTRACTOR’S DEFINITION:
ICEITVRDVZEBBLDD, £EMZR LS 5RO EE AT A

REGULATORY AGENCY'’S DEFINITION:

Intelligent compaction is another means of
measuring and recording the quality of
compaction during the construction process.
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EXPERIENCE
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TEHE

HEF: 200856 H15—23H
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HE - BEEMB0%) . EE 64mm
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Windrow paving (;11.6 m/min)
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FARAI7ILNELE RO RERE

Base Course (Fass 1, Forward Travel )

0 MN= 259185
a4 Average= 2187
" Sid Dev.= 126
oL
i on
i
T
= [¢)
- 15,1043 °C
P S 2 2 R s R
Temperamre (F)

Base Course (Fass 1, Reverse Travel)

'u".l'-e.'ﬂrlr'lg Course (Fass 1, Forward Travel)

=

Frsquenicy
: W

Temperatmre(F)

Viganng Course (Fass 1, Reverse Travel)

M= 390651

Awerage= Z211.9

Sid Dev = 18 6
¥E15:100.0 °C



SRYVANTO R R TLIZEBTERIIZDONT

CCVRDEARRNISLELUCCVEEENDIEE

Asphalt Wearing Course Layer
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WEST CENTRAL

| \ -
Today's forecast
. " Sunny skies with &
A west nortwest wind

up to 8 mph [ A2

| Tuesday ) e
7<= The future is this moment

MnDOT, transportation pros receive first By Carolyn Lange

" y (. 1 L. COTH
look at system that when implemented G arb.ce
. : SPICER — A three-mile stretch of
will create stronger, longer-lasting roads road east of Green Lake is serving as an
experimental station for the first-ever
national study on intelligent com-
paction.

The data will help shape the future

. for constructing high-quality, uniform
and longer-lasting roads in the United
States, and the process should save fuel,
time and money,

On Monday, Kandiyohi County Road 4.
was filled with yellow and orange hard
hats and vests as engineers, researchers
and program coordinators from the Fed-
eral Highway Administration, the
Transtec Group based in Texas, the
Sakai laboratory in Japan, the Sakai

; manufacturing faecility in Georgia, the

Aebiine phoko By Carshn nge Minnesota Department of Transporta-

: ; tion’s Maplewood and Willmar offices
:I'he Sakai roller, designed in Japan and manufactured and the Kandiyohi County Highway
n Georg_la, smooths asphait and measures density and Department observed the field demon-
compaction Monday on County Road 4 near Green Lake. stration.
The roller uses computers and GPS mapping to ensure

that roads have quality and uniform compaction. Future/ Page A2
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