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Compaction

* Density * Challenges to achieve
» Stress distribution density/stiffness
 Stiffness * Material testing

* Quality CONTROL
* Roller parameters
* Site engineer

* Operator

 Resist deformation

Moisture
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Consequences
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Compaction

« Rural Roads

« Embankment

* Subgrade

* Granular

* Surface treatment

* Cost of Compaction
+ 600 p/h
* 5000 per km




Intelligent Compaction

* Intelligent compaction

 Continuous assessment of
mechanistic material
properties (e.g., stiffness,
modulus) through roller
vibration monitoring;

* On-the-fly modification of
vibration amplitude and
frequency;

* Integrated global
positioning system to
provide a complete
geographic information
system-based record of the
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Intelligent Compaction

* IC System

Accelerometer

GPS recorder
Data logger
Display

GPS linked to on-site

base station

On-board computer
display unit
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compaction value
GPS-referenced
roller position

Operation
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Machine-integrated sensors to measure
drum/machine response to soil behaviour



Intelligent Compaction

* IC System 8 a
« Compaction —

* Reaction |
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Intelligent Compaction
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Intelligent Compaction

19

ICMVs

\O

R*=0.7533

s
-

® .
o0
L
®

1.60 1.80

Density, g/cc

Several Coverages = Compactive Effort for a Lift

Some Lifts are Proof Layers



Quality Assurance

« Option 1

Measurement pass MV
map Spot test results in

weakest area > QA-TV?

Med. ICMV
High ICMV Further compaction Yes
or other remediation |,
° Spot-Test - « N Acceptance Met

NCHRP 679



Quality Assurance

Perform
consecutive
measurement
passes
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Quality Assurance

 Option 3

Evaluation
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RMYV and Spot Measurement Value

(SMV)
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1 Heterogeneity in undéalydngupport conditions
2 High moisture content variation
3 Narrow range of measurements
Machine operation setting variation and roller “jumping”
5 Npiform drum/soil contact conditions

Umcertainty in spatial pairing of point measurements and
roller MVs

7 Limited number of measurements
Bot enough information to interpret the results

Iftrinsic measurement errors associated with roller MVs
and in situ piesitmeasurements



Intelligent Compaction

Data Presentation Data Interpretation
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Intelligent Compaction
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Intelligent Compaction

8.0

6.0
IRI, m/km

4.0

2.0

<6

<5
IRI, m/km

< 4



Intelligent Compaction

QA/QC

GPS

Operator

Compaction

Roller

E Conventional
Intelligent
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Stochastic
Material property
Minimize testing
Mapping

Real time

Weak areas
Uniformity

Time

No GPS
Unskilled
Manual
Experience

Existing specifications

E Conventional
Intelligent



Intelligent Compaction

Conventional Intelligent
Cost Cost
(USD) .. .. No.of Yotal (USD) . No. of Total
Item Unit Units cost Item or Unit Units cost
. (USD) pel (USD)
unit unit

Roller 36 hour 10 360 Roller 42.61 hour 7.7 328

Operal 35 hour 10 300 OP®T 35 hour 7.7 277

or or
GPS 0 hour 10 0 GPS 0.89 hour 7.7 7
QC/QA MO0 me 3500 167 QC/OA O‘%%M m? 3500 17

Total 827 Total ©28

(PER LANE KM)
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Intelligent Compaction

* Quality
e Monitor
 Control

* Time & Cost
* Improved Performance
* Reduced Pollution
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