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What is IC? 



What is IC? 

Intelligent Compaction is the compaction of road materials: 

 

 Soils,  

 Aggregate bases,  

 Asphalt pavement materials (HMA/WMA, Etc.),  

 

Using a modern vibratory roller equipped with the 
appropriate equipment to monitor the compaction effort. 



Shortcomings in Conventional Compaction 

Limited  
On-The-Fly  
Feedback 

Over-  
Compaction 

Under-  
Compaction 

Leads to 
 Distresses 



What do you need for IC? (FHWA Definition) 

 Vibratory Roller (Single or Double) 

 Accelerometer-based roller measurement system 

 High Precision Positioning System (HPPS)  

 Infrared Temperature Sensors for real time pavement 
surface temperature data acquisition (Asphalt Pavements) 

 Integrated Onboard Reporting System. (optional) 



Must have all Elements to be called IC roller 

If you don’t then you have a roller 



Bomag 

Caterpillar Ammann-Case 

Dynapac Sakai 

HAMM-Wirtgen 
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Bomag 

Caterpillar Sakai 

HAMM-Wirtgen 
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Courtesy of Sakai and Bomag 

Display Monitors 



Infrared Temperature Sensor 

Accelerometer 



Positioning System Receiver and Transmitter 



• Autonomous:10 -15m 

• DGPS: 0.5 - 5m 

• Float : 1 m 

• Fixed :1-3 cm 

Courtesy of Trimble 

Not to scale 

Why do we need 

High Precision Positioning System (HPPS) ? 

FHWA recommended precision ± 6 in. (± 150 mm) 

in both the horizontal (northing and easting) 



Unspecified Source 
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IC 
Pass  

Counts 

Poor HPPS Good HPPS 



38 orbiting satellites 
Department of Defense & Glonass - Russian 

Precision can be obtained in several ways! 

GPS 

Animation courtesy of Trimble 



 

Base Stations Photos Courtesy of Trimble 

Rover 



Other Systems 

 
 Wireless 
 Real Time Kinematic 
 Land Based Systems 
 Subscription Based 



WHY USE IC? 



Shortcomings in Conventional Acceptance 

Limited Number  

of Locations 

After Compaction  

is Complete 



Shortcomings in Conventional Compaction 

Limited  
On-The-Fly  
Feedback 

Over-  
Compaction 

Under-  
Compaction 

Leads to 
 Distresses 



100 % Coverage 

1 / 1,000,000 

Courtesy of Trimble/Caterpillar 

What if we 

go from 

this! 

To this! 



TB 03 HMA intermediate layer

TB04

TB 03 HMA intermediate layer

TB04

Sakai 
Double-drum 

IC roller TB 04 

Indiana Example 

Consistency = Uniformity 
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• 12 State Pooled Fund Study 
• Field Trials in 12 States 
• Started in 2008-2011 
• IC Pilot Workshops Atlanta, 

Salt Lake City, Minneapolis. 
• EDC-2 in 2013-2014 
• Development of the IC 

Technical Support Services 
Center (TSSC). 

Emergence of IC in FHWA 
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IC Implementation 

 Specifications 
 Field Implementation 
 



 Approval of IC Equipment 

 IC Data Requirements 

 Quality Control Plan 

 GPS/Datum Requirements 

 Test Sections and Target Values 

 QC/QA for Production Areas 

 IC Data Submittal 

 Payment and Measurements 



Aggregate Base Soils 

FHWA Spec’s 

Asphalt 



Available at: 

 www.intelligentcompaction.com 

 http://www.fhwa.dot.gov/construction/ictssc/ 

 



Field Implementation 



Before you start using IC on a project 

FHWA recommends 

 Have a test strip done 

 Extract cores from test strip 

 Conduct other tests 

 Build a “Compaction Curve” using the IC data 
and core density data from the test strip 

 Determine optimal number of roller passes 
for the mix design and location. 

 



Caterpillar 
CMV, MDP 

Dynapac  
CMV 

Bomag  
EVIB 

Sakai 
  CCV 

Ammann 
kb 

HAMM/Wirtgen 
HMV 

Photos courtesy of each company 



Optimal pass

Target ICMV

DICMV<5%

Test Strip 
• Based on the specific test strip data 

• Obtain the optimal number of passes 
 

Example: 
 
Target ICMV  
= 19 @ 3 passes 

Equipment Setup 
• Speed 
• Amplitude 
• Frequency 
 



IC Analysis with Veda 
• Veda can import data from 

various intelligent compaction 
(IC) machines 

 
• Perform viewing, editing, 

layering, point test, and 

analysis.  
 
 
• Available at 
 
www.intelligentcompaction.com 
 



Volvo with Trimble Retrofit 

Photos courtesy of each company 



Conventional Roller 
 with Trimble Retrofit 

Printer 

Control Box 
GNSS Receiver 

Temperature 
Sensor 

Temperature 
Sensor 

Courtesy of Trimble 



Benefits of using IC 
 Identify non-uniform compacted areas 

 Improve roller operators’ accountability 

 Improve rolling patterns and consistent pavements 

 Improve QC with 100% coverage 

 Maximize compaction productivity(no over 
rolling/under rolling) 

 Works very well for night paving operations 

 



Increased productivity (cost savings) 

Quality improved reduction in highway repair 
costs 

Improved depth of compaction  

Continuous record of material stiffness values 



Material Failure 
21% 

Workmanship 
79% 

VT Paving Construction Causes of Failure 

Courtesy of Mark Woolaver, VAOT 



Do we want to continue to do things the same way? 

Why use Intelligent Compaction ? 

Why Not! 



www.IntelligentCompaction.com 

http://www.fhwa.dot.gov/construction/ictssc/ 





 Passion  
 IC Champions within Agencies 

 Patience 
 It Takes Time! 

 Communications 
 Among Agency, Suppliers, Contractors, and 

Consultants 



Thank You 
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