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Preface

This document summarizes the discussion and findings of the Webinar Workshop on 
Intelligent Compaction for Earthworks and Hot Mix Asphalt (HMA), held March 1–2, 2010. 
This workshop represents the third annual meeting organized jointly by the Iowa Department 
of Transportation and the Earthworks Engineering Research Center at Iowa State University. 
The objective of the workshop was to generate a focused discussion to identify the research, 
education, and implementation goals necessary for advancing intelligent compaction for 
earthworks and HMA. Technical presentations, a discussion of developmental specifications, a 
vote to prioritize needs, and a discussion about organizing the Technology Transfer Intelligent 
Compaction Consortium comprised the workshop. About 165 attendees representing state 
departments of transportation, Federal Highway Administration, the National Cooperative 
Highway Research Program, trade organizations, contractors, equipment manufacturers, and 
researchers participated in the webinar.
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Executive Summary

A Webinar Workshop on Intelligent Compaction for Earthworks and Hot Mix Asphalt (HMA) 
was held March 1–2, 2010, to consider ways of implementing intelligent compaction (IC) 
and continuous compaction control (CCC) technologies in earthwork and HMA practice. 
The objectives were to facilitate collaboration and information exchange, update the IC/
CCC roadmap of key research and training areas, establish a Technology Transfer Intelligent 
Compaction Consortium (TTICC) special task force to develop widely accepted specifications, 
and evaluate the webinar format for future workshops. 

Webinar sessions were held over two days and were organized as follows: 

Day 1: Review of the 2009 workshop proceedings; technical presentations about •	
demonstration projects and FHWA pooled fund research; briefings from participating 
state departments of transportation (DOTs); review of state DOTs’ existing IC/CCC 
developmental specifications

Day 2: Presentations from industry/equipment manufacturers; additional state DOT •	
briefings; a discussion of the proposed problem statement for the TTICC pooled fund 
study; closing remarks/comments by DOTs, manufacturers, and contractors

Additionally, webinar participants were surveyed to update the IC Road Map, a list of key 
research, implementation, and training areas developed from the 2008 and 2009 workshops. 
Participants were given the 2009 IC Road Map and were asked to rank the items and provide 
comments regarding topics that should be removed, adjusted, or added. The 2010 IC Road 
Map, based on participant voting, is presented in Table 5 of the report and replicated below.

The starred (*) items in Table 5 denote the two new elements added this year. The numbers in 
the parentheses indicate the number of votes each topic area received. 

 Prioritized IC/CCC Technology Research/Implementation Needs
1. Intelligent Compaction and In Situ Correlations (91)

2. Intelligent Compaction Specifications/Guidance (46)

3. In Situ Testing Advancements and New Mechanistic Based QC/QA (43)

4. Intelligent Compaction Technology Advancements and Innovations (21)

5. Project Scale Demonstration and Case Histories (19)

6. Understanding Impact of Non-Uniformity of Performance (18)

7. Data management and Analysis (17)

8. Standardization of roller output and output format files* (13)

9. Understanding Roller Measurement Influence Depth (11)

10. Education Program/Certification Program (6)

11. Intelligent Compaction Research Database (6)

12. Standardization of Roller Sensor Calibration Protocols* (4)

Table 5. Prioritized IC technology research/implementation needs – 2010 workshop
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 Action Plan for Advancing IC/CCC Technologies into Earthwork and HMA
1. Establish a Technology Transfer Intelligent Compaction Consortium (TTICC) to identify research 

gaps and implementation needs, develop problem statements for needed research, identify key 
partners, and form a national-level Specifications Technical Working Group to coordinate efforts. 

2. Explore the possibility of conducting a National Highway Institute course or a one-day training 
course at conferences on IC/CCC technologies.

3. Develop several case histories (technical briefs) to demonstrate the technical aspects and ben-
efits of the technologies. 

4. Plan future webinar workshop meetings to facilitate technology transfer.

Table 7. Action plan for advancing IC technologies into earthwork and HMA practices

Important outcomes from the 2010 workshop included providing a forum that facilitated 
information exchange and collaboration, updating and prioritizing the IC/CCC road 
map, connecting people interested in implementing IC/CCC into earthwork and HMA 
construction practice, and developing plans for further workshops and other activities. Based 
on the information derived from the webinar sessions, as well as the authors’ perspective, Table 
7 presents a proposed action plan for advancing IC/CCC technologies.
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Introduction

The Challenge
Participation in this year’s Webinar Workshop on Intelligent Compaction for Earthworks and 
Hot Mix Asphalt (HMA), held March 1–2, 2010, exceeded the previous two years’ attendance 
and emphatically indicated that there is growing interest in understanding how to effectively 
incorporate intelligent compaction (IC) or continuous compaction control (CCC) technologies 
into earthwork and hot mix asphalt (HMA) pavement construction practice. However, the key 
implementation obstacles identified in the previous years’ workshops 1,2 largely remain. These 
obstacles include 

Lack of adequate knowledge about technical aspects, •	

No widely accepted specifications or standards, •	

Limited number of well-documented case histories demonstrating the benefits of IC/CCC, •	
and 

Inadequate education/training materials. •	

Improvements to earthwork and HMA construction using IC/CCC can offer a significant 
return on capital investments and can enhance the abilities of state and federal agencies and 
contractors to construct infrastructure projects better, more quickly, more safely, and more 
cheaply. These benefits will not be maximized without addressing the implementation obstacles 
noted above. 

Workshop Objectives and Agenda
The following were the key objectives of this workshop webinar:

Facilitate a collaborative exchange of information that accelerates effective implementation •	
of IC/CCC technologies.

Update the IC/CCC 2010 roadmap for identifying key research and training focal areas •	
(via an email voting process).

Establish a collaborative task force by founding the Technology Transfer Intelligent •	
Compaction Consortium (TTICC) with specific tasks and a schedule to develop widely 
accepted and technology-independent specifications.

Evaluate the webinar delivery format for future workshops in light of travel restrictions for •	
many participants.

In
tr

od
uc

tio
n

1  White D.J. (2008). Report of the Workshop on Intelligent Compaction for Soils and HMA. ER08-01, Workshop Organized by the 
Earthworks Engineering Research Center at Iowa State University and the Iowa Department of Transportation, April 2-4, West Des 
Moines, Iowa.

2  White D.J., and Vennapusa, P. (2009). Report of the Workshop on Intelligent Construction for Earthworks. ER09-02, Workshop Organized 
by the Earthworks Engineering Research Center at Iowa State University and the Iowa Department of Transportation, April 14-16, 
West Des Moines, Iowa.
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n The webinar sessions were held over two days (four hours each day) and were attended by 
about 165 participants from 20 state departments of transportations (DOTs), 8 industry/
manufacturing companies, 8 contractors/consultants, 5 academic research facilities, the 
National Cooperative Highway Research Program, Federal Highway Administration (FHWA), 
Iowa American General Contractors (AGC), and the Asphalt Paving Association of Iowa 
(APAI). 

The first day involved a review of the 2009 workshop proceedings and the webinar agenda, 
technical presentations about Iowa Department of Transportation (Iowa DOT) 2009 IC 
demonstration projects and FHWA pooled fund studies in areas of subgrade/subbase research, 
three participating state department of transportation (DOT) briefings (Georgia Department 
of Transportation [GDOT], New York State Department of Transportation [NYSDOT], and 
Texas Department of Transportation [TxDOT]), and a review of the IC/CCC developmental 
specifications produced by DOTs in Minnesota, Iowa, and Texas. 

The second day involved industry/equipment manufacturer presentations, two participating 
state DOT briefings (Missouri Department of Transportation [MoDOT] and Illinois 
Department of Transportation [IDOT]), a discussion of the proposed problem statement for 
the Technology Transfer for Intelligent Compaction Consortium (TTICC) pooled fund study, 
results from the 2010 prioritized roadmap voting, and closing remarks/comments by DOTs, 
manufacturers, and contractors. 

The complete workshop agenda, list of workshop attendees, Iowa DOT and TxDOT 
developmental specifications, and webinar evaluation summary results are presented in 
Appendices A through E, respectively. As background information, the remainder of this 
introduction presents a brief review of previous workshop proceedings, a review of the key 
outcomes and action items identified in the 2009 workshop, and the details of the TTICC 
problem statement. More background information regarding IC/CCC technologies and key 
references are provided in the 2008/2009 workshop proceedings 1,2. 

Background
Overview of the 2008 and 2009 IC Workshops

The 2008 and 2009 workshops were each attended by about 100 participants, with 
representatives from several state DOTs, FHWA, industry/manufacturers, contractors, and 
universities. The workshops featured several technical presentations, breakout sessions, panel 
discussions, and group exercises to identify and prioritize implementation strategies. The 2008 
workshop focused on IC technologies, while the 2009 workshop focused on IC and automated 
machine guidance (AMG) technologies. One of the key outcomes from both workshops was 
that a follow-up annual event was highly encouraged to identify opportunities to advance/
accelerate implementation of IC/CCC/AMG technologies into earthwork and HMA 
construction. Proceedings for the workshop sessions that summarize the workshop events and 
outcomes have been developed and are available online at www.eerc.iastate.edu/publications.
cfm 1,2 (Figure 1).

Key Outcomes and Action Items of 2009 Workshop

The 2009 workshop offered a platform for researchers, practitioners, and policy makers to 
exchange ideas and provide input on the current state of IC and AMG practice/technology. 
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nSome of the significant outcomes of the 2009 workshop included identifying (a) a prioritized 
top 10 list of IC technology research/implementation needs, or the IC Road Map (Table 1), 
and (b) action items for advancing the IC Road Map (Table 2 and Table 3). A panel discussion 
involving representatives from state DOTs, FHWA, and manufacturer representatives was 
conducted to identify action items, challenges, and strategies for moving forward. Key 
outcomes from the panel discussion are presented in Table 2. Participants during the workshop 
identified that although the road map is a good starting point, effective and accelerated 
implementation of IC technologies will require “champions” to create opportunities.

Table 1. Prioritized IC technology research/implementation needs – 2009 workshop

Figure 1. Reports for the 2008 and 2009 workshops (www.eerc.iastate.edu/publications.cfm)
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Proposed Technology Transfer Intelligent Compaction Consortium (TTICC)
To help accelerate effective implementation of the IC/CCC technologies, experts from state 
DOTs, FHWA, academia, and industry must collaborate and communicate. For this purpose, 
the Iowa DOT proposed a draft pooled fund problem statement for a TTICC to be discussed 
during the 2010 workshop. The draft TTICC problem statement is provided in Appendix F. 
The main goals of the TTICC are to

Identify needed research projects,•	

Develop pooled fund initiatives,•	

Plan and conduct an annual workshop on intelligent compaction for soils and HMA,•	

Provide a forum for technology exchange between participants,•	

Develop and fund technology transfer materials, and•	

Provide ongoing communication of state agencies’ research needs to the FHWA, states, •	
industry, and the Earthworks Engineering Research Center (EERC).

Table 3. Action items for advancing IC road map and AMG road map – 2009 workshop

Table 2. Summary of panel discussion – 2009 workshop
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nIt is anticipated that the TTICC would become the national forum for involving states in 
the technical exchange necessary for collaboration and new initiatives, as well as a forum for 
advancing the applications and benefits of IC/CCC technologies for soils, bases, and asphalt 
pavements. State participation in this process will be through a pooled fund. FHWA, industry, 
and other organizations will be invited to participate in the project discussions and activities.
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Presentations

The following is a list of the presentations delivered at the workshop. The presentation slides are 
provided on the following pages. 

1. Intelligent Compaction for Earthworks and HMA—Sandra Larson and David White

2. Iowa DOT Demonstration Projects 2009—David White, Pavana Vennapusa, and Heath 
Gieselman

3. FHWA Pooled Fund Study Update —David White, Pavana Vennapusa, and Heath 
Gieselman

4. Intelligent Compaction for Hot Mix Asphalt: GDOT Demonstration Results—David Jared

5. Overview and Status Update: Intelligent Construction in New York—Brett Dening

6. Texas Department of Transportation Status Update—Zhiming Si

7. Mn/DOT Specification Development for Use of CCC on Non-Granular and Granular 
Materials—Rebecca Embacher

8. Mn/DOT Priorities and Specification Development for Use of IC on HMA—Greg Johnson

9. Mn/DOT Specification Development for Use of IC on Emulsion Stabilized FDR—Steve 
Adamsky

10. Manufacturer Updates

a. Dynapac C3—Fredrik Åkesson, Dynapac

b. Intelligent Compaction and the Greenroads Rating System—Dean Potts, Caterpillar

c. Trimble Connected Community for Compaction—Derrick Darby, Trimble/XYZ 

d. New Actions of Sakai in TPF’s IC Projects—Todd Mansell, Sakai

11. Update on MoDOT’s Intelligent Compaction Efforts—William Stone

12. Illinois DOT Experience and Concerns with IC—Riyad Wahab
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The following is a log for each presentation of the questions/comments from the participants 
and responses from the presenters. 

Day 1
Iowa DOT 2009 Demonstration Projects Presentation

Question: How is the CCV value being calculated? 

Response: The Sakai CCV (Continuous Compaction Value) is calculated using the drum 
harmonic response during vibratory drum operations. 

Question: When were the CCV values recorded on 218?

Response: The CCV values on Hwy 218 were recorded between 8 pm and 5 am. 

Question: Is the CCV measuring only density of the HMA or the ground below it? 

Response: Roller measurement values are generally influenced by stiffness of the layers 
underlying the HMA layer. 

Question: Just needed a brief definition of CCV and CMV? Thanks. 

Response: Both CMV (Compaction Meter Value) and CCV (Continuous Compaction 
Value) are calculated using the drum harmonic responses during vibration. Caterpillar 
also reports CCV (Caterpillar Compaction Value) which in the case of US30 
demonstration project is a machine drive power based technology. Please see 2008 and 
2009 Workshop Reports for further details on different measurement technologies. 
(http://www.eerc.iastate.edu/publications.cfm)

Georgia DOT Status Update Presentation
Question: How was the sakai roller chosen? Why not another mfg?

Response: Sakai was selected because they were participants in the pooled fund study and 
had equipment available at the time of construction.

Question: what is prime?

Response: prime in the old days was used to stabilize agg base.

Question: How did you compensate the contractor for extra equipment on the project?

Question: If the rollers are measuring 4' deep, shouldn't the HMA IC projects be done on 
bases built consistently with IC control? 

Response: Subgrade will be rolled prior to the HMA placement because the rollers 
measurement is influenced by deeper conditions.

Texas DOT Status Update and Developmental Specifications Presentation
Question: Who is the retrofit system from? 

Response: TTI (Texas Transportation Institute) developed a retrofit system. 

Question: How is this an Approved List without discriminators from the Department?

Response: The list is developed based on the emails received from the manufacturers. 
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Question: Electronic equipment reliability on a vibratory roller could be an issue. How 
would you address one going down in a three roller train? This would be a case by case 
basis. The IC component may not be paid during that time or the operation may be 
halted until equipment is repaired. While the information is not required for acceptance 
it is.

Question: We talked about the 80% coverage, but we felt the contractor would have too 
many opportunities to skirt the intent of the specs

Response: The 80% coverage is specified as a starting point to get contractors some 
experience with the technology. This number is anticipated to change based on lessons 
learned during 2009 projects. 

Question: How much is being paid to have the contractor show up with an IC roller?

 Average bid price? 

Response: The bid prices were 5k, 40-50k, 130k-140k in Iowa. 

Response: Contractor with 40-50k range bid price was selected. 

Comment: I don't think the manufacturers currently do not feel comfortable in the 
reliability of their equipment to cover 80%.

Comment: As an owner we feel less than 100% coverage does not provide the value/data we 
need to ensure a quality project.

Comment: As a contractor I question that also.

Question: How are you ever going to get 100% with satellites?

Response: Exactly. GPS is where the 100% is hard to reach.

Comment: One can install a repeater on a project to extend the base stations coverage

General Questions/Comments
Comment: Please note that KSE can now calibrate the Zorn LWD in the U.S. 

Question: Have there been any demo projects on WMA?

Response: Yes, MD tested WMA a few years ago with IC.

Question: Are the software licenses going to be returned to the contractor after the project?

Comment: Commented on the issue of roller measuring mechanistic properties as well as 
the approaches to evaluation using mechanistic performance criteria. We need to look 
forward to the future and how IC can bring a benefit to this type of approach.

Comment: Good point. GDOT wonders if modulus is more appropriate for going forward.

Comment: Tried IC on one project, showed inconsistent results when compared to Nuclear 
Gauges, existing material varied, took additional passes for IC equipment to show 
passing after nuclear gauge showed passing results. Does IC work with soils with plastic 
properties? Does IC measure too deep for the layer being placed? Perhaps correlating IC 
with gauges is an issue? On-site manufacturer told Contractor that this was the wrong 
application for IC technology.

Comment: Commented on the cost for adding vibe rollers for soil compaction, they use 
pulled sheepsfoot for most soil.
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Question: Back to software, does the State, the Engineer, and/or ISU want to keep the 
software for future use?

Question: Does IC measure to deep for the layer being placed? 

Response: IC measurement influence depth can be deeper than the compaction layer depth. 

Day 2
Manufacturer Update Presentations
Note: Due to time limitations and to provide the equipment manufacturers an opportunity 
to provide a written response, a separate questionnaire was emailed to the equipment 
manufacturers. Their responses are included in Table 4.

Dynapac

Question: Can the Dynapac system measure CMV, temp, and pass counts at the same time?

Question: Is there any feedback when not in vibratory mode?

Bomag

Question: Do you have a pneumatic tired roller available equipped with IC technology? We 
meant with respect to roller passes, location, and temp

Question: Is the Evib measured at the middle of roller or average of whole roller width?

Response: The Evib value is measured as an average over the drum width.

Question: Any effort to correlate Evib to FWD modulus?

Question: Following the logic that cooling asphalt can't be compacted and IC can't measure 
stiffness then has anyone tried IC on cold/freezing soil?

Response: It is a good concept. Not tried before.

Question: Does the Evib work for the padfoot roller?

Question: Was the temperature plot shown during a specific roller pass? Of average of several 
passes?

Illinois DOT Update Presentation
Question: Has anyone tried correlating Geogauge measurements with IC measurements?

Response: We looked at it several years ago and had no conclusive results

Response: We also tried it, with similar results, and consequently, starting putting energies 
toward the lwd.

General Questions/Comments/Responses 
Question: Is there IC retro fit kits for all existing rollers?

Response: Trimble does retrofits of compaction control systems on existing compactors of all 
brands and model types.

Response: The retrofit kit that TTI developed can fit any regular roller, but it does not alter 
both amplitude and frequency. It is just for mapping.

Response: Dynapac can retrofit documentation systems on Dynapac rollers (soil and tandem) 
dating back to 1998. Adjustable amplitude feed-back systems cannot be retro fitted

Questions: The following are our general questions: 1. For HMA, we want to instrument the 
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entire rolling train. We want temperature, pass count and locations on the breakdown, 
pneumatic and static/finishing rollers. We have money. Who can come take our money 
and give us this! We currently have 2 projects queued in, but are willing to complete this 
on 5 during 2010.Who can provide this to us this year? What will it cost to have this 
technology on all the compactors?2. We have had mixed feedback on the availability of 
compactors for both soils and HMA. What is the current status of availability of these 
rollers? 3. Who can provide portable, retrofit instrumentation to install on existing fleets 
of rollers (i.e., on all rollers...both HMA and soils...old and new).

Response: I would have to direct you to our US organization for correct pricing. I talked to 
Anderson Construction during WoA and they showed great interest for our system. Who 
should I ask our US organization to contact?

Question: We may need to include the retrofit IC as one of research topic. What do ya'll 
think?

Response: absolutely. There is a huge demand for retrofits

Response: We think that would be excellent.

Response: Ditto!

Question: As I understand, your retrofit system only works for Dynapac rollers, is that right?

Response: TxDOT, yes. Our (Dynapac) systems are specifically for Dynapac Rollers.

Comment: We look forward to discuss your retrofit needs for all machine brands. 

Comment: This should be an incentive to other manufacturers to develop their own retro 
systems

Question: Can you modify it to fit in other type of rollers, too?

Question: Not all contractors use Dynapac rollers?

Comment: We will have a project using the retrofit kit. If anyone is interested, I would like 
to share the info when it comes. Please contact me (TxDOT) after this workshop.

Question: Is there a IC system that is easily moved from one machine to another? (ie. State 
owned and contractor rented for their machine)

Response: That is what we (TxDOT) are working on

Question: where can one find info on that? (if possible)

Response: Like I said, shoot me (TxDOT) an email after this.

Comment: We are also wondering about equipment availability and whether demand on 
upcoming projects throughout the country can be met.

Question: Storage??

Question: What are the data storage needs and availability?

Question: Do we need to buy the software? How much is it?

Question: To all manufacturers: what are the maintenance and calibration needs for the IC 
equipment?

Comment: If manufacturers have validated the IC test result with any of in-situ devices, 
please provide information which of these in situ device best correlate with the IC 
equipment. 
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Response: Our experience is that the CMV corresponds best to the LWD and static plate 
load tests.

Question: What about FWD?

Response: Static plate load tests have given us the best results when looking into a stiffness 
value

Response: Some university research has been done about this correlation and indeed the 
static plate load came out best. I don't think it differs that much between manufacturers.

Comment: It would be great to get all group questions answered, since this is a great forum 
to do so. We noticed that not all of the manufacturers provided comments. Could 
you (ISU) provide a summary table of what manufacturer's can provide. For instance, 
details on who can provide retrofits for use on HMA, what machines can the retrofits 
be installed on, etc. What is the inventory out there? We are told there are machines 
available, however when it comes down to it, we call (or our Contractors call) and have 
been frequently unable to obtain instrumented compactors for both HMA & Soils. Are 
the compactors available for rental, lease or only sale with respect to each manufacturer? 
We have been trying now for a few years to instrument an HMA compaction train (with 
money available to provide compensation for rental/leasing of equipment), but cannot 
get any interest from manufacturers. 

Comment: NYDOT has been told the same

Question: To all manufacturers: what is needed for the setup, maintenance and calibration 
needs for the IC equipment?

Comment: All accelerometers require calibration after a given period of time. These sensors 
have been used in other tests and are typically run through calibration testing

Question: How do you tell when the equipment is out of calibration?

Comment: Dave, I'm uncertain as to how one could currently determine when an 
accelerometer, when within the drum, requires calibration. One could tell when 
it is completely out of calibration if the stiff and soft range of values appears to be 
unreasonable, when there are no other software problems. With other test equipment, 
one would typically use another sensor to check the calibration when the sensor cannot 
be immediately removed. Please note whether there is a current method for calibration of 
accelerometers, which the regional FWD centers currently use, since an accelerometer is 
used to verify the geophones.

Question: Is there or will there be any IC equipment available on hand/walk-behind 
equipment?

Question: Is it Iowa's intent to pay for the Contractor's QC as a permanent course of action, 
or just until IC catches on?

Comment: It's Mn/DOTs intent to pay only until IC catches on or until we develop 
incentive/ decentives table.

Comment: I can't see a standard roller output until the states pick one and then let the 
manufacturers figure out how to convert their values
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Manufacturer Responses to General Questions
Following are some of the responses received from the manufacturers during the webinar. A 
follow-up response was received from some of the manufacturers and is included in Table 4 
below. 

Bomag

The dealers have been trained. •	

The equipment is in stock and is ready for use. •	

Regarding question on setup/maintenance/calibration: This has been done in the past on •	
pooled fund study projects. 

Caterpillar

We currently have a number of asphalt and soil machines that are available•	

Can work with Trimble to get add-on systems for paving train coverage•	

Adding on paving train: so far the developments have been only on compaction side and •	
need some advancement in this area. 

GPS has issues during certain times of the days and locations under bridges, etc., It’s •	
beyond our control. 

Regarding question on dealer support and their experience: Dealers have been well trained. •	
Factory has given an option for training to all dealers. 

Regarding question on setup/maintenance/calibration: Setup is fairly easy and has done •	
in the past. No special calibration is required other than calibration from test strips with 
traditional test methods. 

Trimble

We offer solutions on soil compactors, currently working on asphalt compactors•	

We can setup GPS and temperature sensors on any rollers•	

No issues are anticipated on the quality of the data•	

Data has good reliability•	

GPS issues – need good line of sight to sky for good GPS single. Breaks in data should be •	
expected in areas under bridges or poor line of sight to sky, etc. 

Regarding question on dealer support and their experience: Dealers are well experienced •	
and available to provide support. They are well used to these types of technologies. 

Regarding question on setup/maintenance/calibration: On-site calibration is required by •	
construction of test strips and correlations with traditional compaction methods. 

Discussion on Proposed Problem Statement for TTICC
Question: Don't pooled fund projects have to request proposals from many bidders rather 

than just name one?

Response: We are certainly interested in bringing in contributors that can make contributions 
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to this effort. The development of this problem statement has been with input from the 
EERC and ISU and we envision their involvement in the project if it moves forward, but 
again welcome others that would be able to contribute.

Question: When does this pool fund study start?

Response: I anticipate submitting the problem statement to FHWA by mid March. It may 
take 4 to 6 weeks for processing. 

Question: Will you have a formal letter describing the proposed pooled fund that we can give 
to our DOT?

Response: Yes.

Contacts for State DOT Developmental Specifications
Mn/DOT: contact Greg Johnson for HMA and Rebecca Embacher (soils)

Iowa DOT: Mark Dunn can be the initial contact for the Iowa DOT specification 
information. Also contact David White at the EERC.

TxDOT: Contact Zhiming Si
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Product overview

Description Bomag Case/Ammann Caterpillar* Dynapac Sakai Trimble Volvo*

Soil Roller models 
with IC/CCC systems

BW 177 DH-4 BVC,
BW 213 DH-4 BVC,
BW 226 DH-4 BVC 
[all are SD]

SV212 [SD]

CA 152, 182, 
252, 262, 
302, 362, 
402, 512, 
602, and 702 
[SD with Cab]

Sakai SV 505, 
SV 510, SV 610 
(all 84” wide 
drums). [SD, 
PD, PD with SD 
shell kit]

Retrofit sys-
tem (CCS900). 
Works best 
with SD on 
granular soils. 

Asphalt Roller 
models with IC/CCC 
systems

BW 141 AD-4 AM, 
BW 151 AD-4 AM, 
BW 151 AC-4 AM,
BW 154 AD-4 AM, 
BW 154 AC-4 AM,  
BW 154 AP-4 AM, 
BW 170 AP AM,  
BW 174 AP AM,  
BW 174 ACP AM,  
BW 190 AD-4 AM,
BW 203 AD-4 AM, 
BW 278 AD-4 AM

None

CC 224, 234, 
324, 334, 
424, 524, 
and 624.

SW 850, 880, 
900, 990, 
800-2, and 
GW750-2. 

Retrofit sys-
tem (CCS900).

Retrofit System 
Capability No No Yesa Yesb Yes

Equipment 
Availability for Rent

Yes Yes
Negotiable

Yes for a 
minimum 
3-months. 

Yes. Contact 
Trimble for 
rent/lease/ 
sale options.

Equipment 
Availability for Lease

Equipment 
Availability for Sale Yes Yes

HMA/WMA 
compaction train 
docum-entation

No — No solution 
offeredc Yesd Yese

Equipment Manufacturer Contact Information:

BOMAG Americas: Chris Connolly, BOMAG Americas, 2000 Kentville Road, Kewanee, IL 61443, Ph: 301-529-
8477, Email: Chris.connolly@bomag.com

Case Construction: George Whitaker, Case Construction Equipment, Ph: 262-636-4959, Email: George.whita-
ker@casece.com. 

Dynapac: Fredrik Åkesson, Head of Dynapac Competence Center, Karlskrona, Sweden. Ph: +46 455 306095/ 
+46 705 769981. Email: fredrik.akesson@dynapac.com; Mike Prichard, VP Sales and Marketing, Dynapac USA, 
Office: 210-474-5771, Mobile: 210-241-7463, Email: mike.prichard@us.atlascopco.com.

Sakai: Todd Mansell, Technical Marketing Manager, Sakai America, Inc., 90 International Parkway, Adairsville, 
GA 30103, Ph: 770-877-9433 x-223, t-mansell@sakaiamerica.com. Any local Sakai dealer. For more information 
see www.sakaiamerica.com.

Trimble: Jeff Drake - Soil Compaction, Ph: 720 587 4569, Email: Jeff_Drake@Trimble.com; Jeroen Snoeck – As-
phalt Compaction, Ph: 720 587 4414, Email: Jeroen_Snoeck@Trimble.com; Eric Crim – All Compaction, Ph: 720 
587 4695, Email: Eric_Crim@trimble.com.

Requirements/recommendations for maintenance and/or calibration of the roller measurement sen-
sors, GPS, data logging systems, etc.? 

Case: Standard scheduled maintenance is required. No specific daily or unique maintenance is required.•	

Dynapac: No real calibration needed. CMV can be correlated to acceptance testing, however this is in rela-•	
tion to the job site conditions, not the hardware on the roller.

Sakai: The CCV sensor (accelerometer) should be calibrated every two years. •	

Trimble: GPS is continuously calibrated using the local RTK reference station. We also offer a CCS900 version •	
guided by the robotic total station for mm accuracy. The robotic total station is set-up by shooting to the ref-
erence points on site. Compaction sensor needs to be calibrated with traditional equipment like the nuclear 
densometer. The dimensions of the machine are calibrated at installation only.

Table 4. Equipment manufacturers’ responses
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Notes:

SD – Smooth Drum; PD – Padfoot Drum
a   Only to Dynapac smooth drum machine units for soil and tandem rollers for asphalt with cabs dating back to 1998. 

Automatic feedback control cannot be retrofitted. 
b  Only to any existing Sakai roller (both soil and asphalt). 
c  We do not have a solution where information can be shared between rollers, however, the initial, breakdown and finish 

ing rollers can all be equipped and instructed to each run a certain number of passes under certain conditions. 
d   The documentation systems on each roller are operating independently and not linked.
e  We provide documentation of the HMA roller map coverage out of our CCS900 system. We have the Site Vision Office 

software with a Compaction Module to analyze the results.
f  Speed is measured by GPS and is shown on top of the screen display
g  Based on Sakai research, the Sakai CCV system does not require this value to evaluate the condition of over-compaction.

*  The manufacturer requested more time for the response and will be provided as they become available.

Measurements included in the current documentation system (Soil/Aggregate Rollers)?

Output Bomag Case/Ammann Caterpillar* Dynapac Sakai Trimble Volvo*

Date/Time Yes Yes Yes Yes Yes

GPS X,Y,Z Yes Yes Yes Yes Yes

Travel Direction Yes Yes Yes Yes Yes

Speed Yes Yes Yes Yesf Yes

Pass Count Yes Yes Yes Yes Yes

Vibration Amplitude Yes Yes Yes No Yes

Vibration Frequency Yes Yes Yes Yes Yes

Vibration Settings (On or Off) Yes Yes Yes Yes Yes

IC Measurement Value Yes Yes Yes Yes Yes

Roller Jump Indication Value Yes Yes Yes Nog Yes

Other? Vector of 
the eccentric 
output

— — — —

Measurements included in the current documentation system (Asphalt Rollers)?

Output Bomag Case/Ammann Caterpillar* Dynapac Sakai Trimble Volvo*

Date/Time Yes Yes Yes Yes Yes

GPS X,Y,Z Yes Yes Yes Yes Yes

Travel Direction Yes Yes Yes Yes Yes

Speed Yes Yes Yes Yesf Yes

Pass Count Yes Yes Yes Yes Yes

Vibration Amplitude Yes Yes Yes No Yes

Vibration Frequency Yes Yes Yes Yes Yes

Vibration Settings (On or Off) Yes Yes Yes Yes Yes

IC Measurement Value Yes Yes No Yes Yes

Roller Jump Indication Value Yes No Nog Yes

Temperature Yes Yes Yes Yes No

Temperature Sensor Position — — — Ahead of 
front drum

No

Table 4. Equipment manufacturers’ responses (continued)
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Following are excerpts from the closing comments by representatives from different state DOTs 
and equipment manufacturers. 

Minnesota DOT
Need to standardize the roller output values (e.g., with relationship to modulus) and •	
also roller output files for the owner (ASCII files). Need to be able to calibrate the rollers 
mechanically to verify the roller output values. 

Would be interested to know how the logic of relating amplitudes and vibration of pile •	
driving to bearing capacity of soil compares with IC vibratory based measurements to soil 
bearing capacity. 

David White Response º : We don’t have direct experience on that topic, but it makes sense 
that fundamentally these relationships are linked. 

Texas DOT
How is moisture control criteria specified in Iowa DOT IC developmental specifications? •	
We have problems using oven methods to measure moisture content on the projects due to 
time delay in getting the results. We have a minimum moisture content requirement. What 
does Iowa DOT use?

David White Response º : Moisture control is accomplished via disking, and in some cases fly 
ash stabilization has been used, etc. 

Iowa DOT Response º : Moisture control of -2 to +2% of optimum moisture content is the 
acceptable range of variation for fine grained cohesive soils. It varies slightly deepening 
on the soil type. Fly ash is not generally used.

Georgia DOT
Thanks for all the hosts for organizing the webinar. Adding standardized roller output value •	
to the road map is a good addition to the road map. What are the next steps in regards to 
developmental specifications as part of the FHWA pooled fund project? We are interested 
in relating IC measurements to MEPDG design. Glad to see that topic on the road map. 
We are in the initial stages of IC implementation but would be interested to see the 
approach of linking IC measurements to MEPDG design parameters developed. 

David White Response º : FHWA study ends this August. Our role on the project is to 
provide support via laboratory and field testing. I believe Dr. Chang will be working on 
the final details with FHWA between now and August. 

David White comment on standardization of roller output values º : In my view, 
standardization of the specification should be a priority over standardization of the roller 
output values. The specification should, however, be technology independent.

Closing Comments/Questions from Participants
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Interesting to hear everyone’s perspective and status updates from different state DOTs. •	
We are going to move forward with implementing various in-situ QA testing devices. 
Have there been any changes or modifications to the measurement technologies on the 
manufacturer’s end since used on the Hwy 219 project in 2009 summer?

Trimble Response º : In addition to viewing pass coverage and compaction results mapping, 
we have recently launched another possibility of fill mapping. The fill mapping feature 
allows the contractor to see the cuts/fills maps during compaction work. This will 
potentially help the contractor optimize their work. 

Missouri DOT
Thanks to the hosts for this setting up the webinar. Regarding upcoming projects in •	
Minnesota and Iowa, who might be the point of contact if questions on specifications? We 
are gearing up on a project with IC this summer. 

Mn/DOT Response º : Contact Greg Johnson for HMA and Rebecca Embacher for soils. 

Iowa DOT Response º : David White can be the initial contact for the Iowa DOT spec 
information.

Maryland DOT
Is there anything we can do to include or to correct IC data for seasonal variations, since •	
we know the values are affected by seasonal variations? Has there been any progress on 
in-situ moisture content measurement?

David White Response º : When the work is done we need to ensure that at least a minimum 
level of modulus/strength is achieved along with some minimum level of uniformity. If 
we can understand the effect of seasonal variation on modulus/strength of the material, 
then we can specify achieving some minimum value that can be sustained or at least 
designed for the life of the pavement. 

In Maryland, we did one demonstration project on HMA. Mapped the existing millings •	
and the HMA layer and got good results. There was an issue with correlating density 
with IC measurements. We are able to get results from temperature sensors. University 
of Maryland is working on preparing the report. Demonstration was overall successful. 
Appreciate the opportunity to participate the webinar. 

North Dakota DOT
This is a great forum for exchange. Eight people from geotechnical design and pavement •	
design groups were able to attend the meeting. We look forward for the upcoming FHWA 
IC pooled fund demonstration project this summer. Not a lot of development on the 
specification side, yet. I agree with David White that standardization of specification is 
important. We are interested in implementation and will need help with developmental 
specifications. 
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Michigan DOT
Thanks for hosting the webinar. Happy to see that the focus for implementation has moved •	
towards QC for contractor rather than QA. Next steps should involve correlations studies 
to current practices and case histories to help build confidence in the technology. 

North Carolina DOT
Thanks to ISU and Iowa DOT for organizing the webinar. We got quite a bit of •	
information. We will put over thoughts together towards developing specifications. What 
do we need to do to overcome calibration work which involves quite a bit of work on-site? 
We are also interested in knowing how to link IC values to MEPDG. 

David White Response º : We spent a lot of time developing correlations between IC 
measurement values and various in-situ test measurements. Some of the important 
things to keep in mind are: (1) during the testing process, there is error introduced 
from the in situ test measurement and the roller measurements and (2) most in situ test 
measurements measure much less volume (depth) than what roller measures. We are 
learning how to best operate the roller in terms of what speed, amplitude, and frequency 
should be used to develop good correlations. This is based on a significant level of 
field experience. We are looking forward to developing standardized specifications that 
provide detailed steps to developing those correlations and providing a link to MEPDG 
design parameters. Still work to be done.

Virginia DOT
This has been a very informative session. Thanks to Iowa DOT and all presenters. We •	
definitely see this as a promising technology. At this point we see IC more as a QC tool 
rather than a QA tool. We want to get involved in more projects and are scheduling a 
HMA project later this year. 

Wisconsin DOT
We are planning to have a workshop and a demonstration on HMA as part of the FHWA •	
IC pooled fund project. Appreciate the opportunity to participate. 

Illinois DOT
Appreciate the opportunity to learn more about the technology. Would like to see more •	
contractors’ input and participation on this topic. 

Contractor 
There is an initial cost to afford with this technology. But there is some advantage as lot of •	
times we are waiting for a test on some jobs and is kind of nice to have proof as you don’t 
have to wait for somebody to test behind you. Also you have documentation on hand if 
there are issues with the paver or the rock and they are blaming it on the soils. 
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Trimble 
All the ideas about QC/QA during the discussion are very important. Whole issue with •	
documentation is critical for successful projects. We are currently working with few state 
DOTs. Anxious to work with more DOTs to be able to quantify those to create reports 
that are useful. 

Great to see chat function in the webinar. This was a good networking opportunity with •	
several clients. 
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The IC Road Map, developed during the 2008 workshop meeting and updated at the 2009 
meeting, was evaluated again this year via a survey of the webinar participants. The participants 
were given a copy of the 2009 IC Road Map, including action items, and were asked to assign 
“votes” to rank the road map elements. Each participant was allowed 10 votes and could apply 
the votes to any of the topic areas. The participants were further asked to provide comments 
regarding topics that should be removed, adjusted, or added. 

The prioritized list of IC/CCC technology research/implementation needs for 2010, based on 
participant voting, is presented in Table 5. Two new elements were added to the list in 2010, 
and descriptions of the existing road map elements were modified this year (see Table 6) based 
on participants’ feedback. Similar to the 2009 workshop outcome, the top two needs remain 
(1) developing and providing evidence of correlations between IC/CCC measurements and in 
situ test measurements and (2) developing IC/CCC specifications/guidance. 

 Prioritized IC/CCC Technology Research/Implementation Needs
1. Intelligent Compaction and In Situ Correlations (91*)

2. Intelligent Compaction Specifications/Guidance (46*)

3. In Situ Testing Advancements and New Mechanistic Based QC/QA (43*)

4. Intelligent Compaction Technology Advancements and Innovations (21*)

5. Project Scale Demonstration and Case Histories (19*)

6. Understanding Impact of Non-Uniformity of Performance (18*)

7. Data management and Analysis (17*)

8. Standardization of roller output and output format files** (13*)

9. Understanding Roller Measurement Influence Depth (11*)

10. Education Program/Certification Program (6*)

11. Intelligent Compaction Research Database (6*)

12. Standardization of Roller Sensor Calibration Protocols** (4*)

Table 5. Prioritized IC technology research/implementation needs – 2010 workshop

*   total votes are provided in parentheses
** newly added road map elements 
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 IC Road Map Research, Implementation, and Educational Elements

1. Intelligent Compaction and In Situ Correlations [2*]. This research element will develop field 
investigation protocols for conducting detailed correlation studies between IC measurement 
values and various in situ testing techniques for earth materials and HMA. Standard protocols 
will ensure complete and reliable data collection and analysis. Machine operations (speed, fre-
quency, vibration amplitude) and detailed measurements of ground conditions will be required 
for a wide range of conditions. Relationships between HMA mix temperature, roller measure-
ment values, and performance should be developed. A comprehensive research database and 
methods for establishing IC target values will be the outcome of this study. Information gener-
ated from this research element will contribute to research elements 2, 6, 9, 10, and 11.

2.  Intelligent Compaction Specifications/Guidance [1*]. This research element will result in 
several specifications encompassing method, end-result, performance-related, and perfor-
mance-based options. This work should build on the work conducted by various state DOTs, 
NCHRP 21-09, and the ongoing FHWA IC Pooled Fund Study 954. 

3. In Situ Testing Advancements and New Mechanistic Based QC/QA [3*]. This research ele-
ment will result in new in situ testing equipment and testing plans that target measurement of 
performance related parameter values including strength and modulus. This approach lays the 
groundwork for better understanding the relationships between the characteristics of the geo-
materials used in construction and the long-term performance of the system.

4. Intelligent Compaction Technology Advancements and Innovations [8*]. Potential out-
comes of this research element include development of improved IC measurement systems, 
addition of new sensor systems such as moisture content and mat core temperature, new 
onboard data analysis and visualization tools, and integrated wireless data transfer and archival 
analysis. Further, this research element will also explore retrofitting capabilities of IC measure-
ment systems on existing rollers. It is envisioned that much of this research will be incremental 
and several sub-elements will need to be developed. 

5. Project Scale Demonstration and Case Histories [6*]. The product from this research ele-
ment will be documented experiences and results from selected project level case histories for 
a range of materials, site conditions, and locations across the United States. Input from contrac-
tor and state agencies should further address implementation strategies and needed educa-
tional/technology transfer needs. Conclusive results with respect to benefits of IC technology 
should be reported and analyzed. Information from this research element will be integrated 
into research element 2, 10, and 11.

6. Understanding Impact of Non-Uniformity of Performance [4*]. This track will investigate 
relationships between compaction non-uniformity and performance/service life of infrastruc-
ture systems—specifically pavement systems. Design of pavements is primarily based on aver-
age values, whereas failure conditions are affected by extreme values and spatial variations. 
The results of the research element should be linked to MEPDG input parameters. Much needs 
to be learned about spatial variability for earth materials and HMA and the impact on system 
performance. This element is cross cutting with research elements 2, 6, 10.

7. Data Management and Analysis [5*]. The data generated from IC compaction operations is 
100+ times more than traditional compaction QC/QA operations and presents new challenges. 
The research element should focus on data analysis, visualization, management, and be based 
on a statistically reliable framework that provides useful information to assist with the construc-
tion process control. This research element is cross cutting with research elements 1, 2, 3, 4, 5, 
10, and 11.

Table 6. Revised IC road map research, implementation, and educational elements – 2010 workshop
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 IC Road Map Elements (continued)

8. Standardization of Roller Outputs and Format Files**. This research element involves devel-
oping a standardized format for roller output and format files. This element crosscuts specifica-
tion development (element 2). 

9. Understanding Roller Measurement Influence Depth [7*]. Potential products of this research 
element include improved understanding of roller operations, roller selection, interpretation of 
roller measurement values, better field compaction problem diagnostics, selection of in situ QA 
testing methods, and development of analytical models that relate to mechanistic performance 
parameter values. This element represents a major hurdle for linking IC measurement values to 
traditional in situ test measurements.

10. Education Program/Certification Program [9*]. This educational element will be the driver 
behind IC technology and specification implementation. Materials generated for this element 
should include a broadly accepted and integrated certification program than can be delivered 
through short courses and via the web for rapid training needs. Operator/inspector guidebook 
and troubleshooting manuals should be developed. The educational programs need to provide 
clear and concise information to contractors and state DOT field personnel and engineers. A 
potential outcome of this element would be materials for NHI training courses.

11. Intelligent Compaction Research Database [10*]. This research element would define IC 
project database input parameters and generate web-based input protocols with common 
format and data mining capabilities. This element creates the vehicle for state DOTs to input 
and share data and an archival element. In addition to data management/sharing, results 
should provide an option for assessment of effectiveness of project results. Over the long term 
the database should be supplemented with pavement performance information. It is important 
for the contractor and state agencies to have standard guidelines and a single source for the 
most recent information. Information generated from this research element will contribute to 
research elements 1, 2, 5, 9, and 10. 

12. Standardization of Roller Sensor Calibration Protocols**. IC rollers are equipped with 
measurement sensors (e.g., accelerometers in the case of vibratory-based technologies), GPS, 
data logging systems, and many on-board electronics. These sensors and electronics need peri-
odic maintenance and calibration to ensure good repeatability in the measurement systems. 
This research element will involve developing a highly mobile mechanical system that could 
simulate a range of soil conditions and be deployed to a project site to periodically verify the 
roller output values. Further, establishment of a localized calibration center (similar to a falling 
weight deflectometer calibration center) by a state agency can help state agencies periodically 
verify the repeatability and reproducibility of the measurements from their sensors and other 
electronics

*   2009 ranking
** newly added road map elements 
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sWorkshop Outcomes and Proposed Action Items 

Some of the key outcomes from this workshop were as follows:

1. Served as a forum for exchanging technical information and provided opportunities for 
future collaborations. 

2. Updated and prioritized the IC/CCC technology research and implementation needs 
road map. 

3. Established a network of people interested in partnerships and in implementing IC/CCC 
technologies and new QA/QC testing technologies into earthwork practice.

4. Developed plans for next year’s workshop to further technology exchange activities 
and explore opportunities for implementation, education/training programs, and 
technological advancements. 

Table 7 identifies a proposed action plan for advancing IC/CCC technologies into earthworks 
and HMA practice based on the information derived from the workshop sessions and the 
authors’ perspective. 

 Action Plan for Advancing IC/CCC Technologies into Earthwork and HMA
1. Establish a Technology Transfer Intelligent Compaction Consortium (TTICC) to identify research 

gaps and implementation needs, develop problem statements for needed research, identify key 
partners, and form a national-level Specifications Technical Working Group to coordinate efforts. 

2. Explore the possibility of conducting a National Highway Institute course or a one-day training 
course at conferences on IC/CCC technologies.

3. Develop several case histories (technical briefs) to demonstrate the technical aspects and ben-
efits of the technologies. 

4. Plan future webinar workshop meetings to facilitate technology transfer.

Table 7. Action plan for advancing IC technologies into earthwork and HMA practices
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Appendices
Appendix A: Workshop Webinar Agenda

Intelligent Compaction for Earthworks and HMA
March 1–2, 2010

Day 1—Monday, March 1, 2010
10:00 a.m. Introduction and Opening Remarks—David White, ISU

10:15 Iowa Demonstration Projects Discussion—David White and Pavana Vennapusa, 
ISU

11:00 FHWA Pooled Fund Study Update—David White and Pavana Vennapusa, ISU

11:15 Georgia DOT Status Update—David Jared, GDOT

11:30 New York State DOT Status—Brett Dening, NYSDOT

11:45 Texas DOT Status Update—Zhiming Si, TxDOT

12:00 p.m. Break

12:30  Mn/DOT Specification Development for Use of IC on Non-Granular and 
Granular Materials—Rebecca Embacher, Mn/DOT

12:55  Mn/DOT Specification Development for Use of IC on HMA—Greg Johnson, 
Mn/DOT

1:10  Mn/DOT Specification Development for Use of IC on Emulsion Stabilized 
FDR— Steve Adamsky, Mn/DOT

1:45 Next Steps: Comments and Discussion
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Day 2—Tuesday, March 2, 2010
10:00 a.m. Manufacturer Updates (Moderator: Heath Gieselman)

Dynapac— •	 Fredrik Akesson
Bomag— •	 Chris Connolly
Caterpillar— •	 Dean Potts
Trimble/XYZ— •	 Derrick Darby
Sakai— •	 Todd Mansell

11:30 Missouri State DOT Status Update—Bill Stone, MoDOT

11:45 Illinois State DOT Status Update— Riyad Wahab, IDOT

12:00 p.m. Break

12:30  Discussion and Questions on Developmental Specifications Presented on Day 1 
(per TX, MN, and IA presentations)

1:00 Review IC Road Map Voting

1:10  Discuss Proposed Technology Trasnfer Intelligent Compaction Consortium 
(TTICC)— David White, ISU, and Sandra Larson, Iowa DOT

1:30 Review Evaluation Form

1:35 Closing Comments: IA, MN, TX, GA, NY, MO, MD, ND, KS, MI, NC, NJ, 
OH, UT, VA, WA, WI DOTs, Contractors, Industry (Bomag, CAT, Trimble, 
Sakia, Dynapac), and others.
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Transportation
NC
cksu@ncdot.govs

Mark Tarvin
CAT–Peoria
Peoria, IL
309-494-1737
Tarvin_Mark_A@cat.com 

Don Tebben
Iowa Department of Transportation–Main
Ames, IA
Don.Tebben@dot.iowa.gov

Janet Tegeler
Steger Construction
Dyersville, IA
563-875-7876
jtegeler@iowatelecom.net

Francis Todey
Iowa Department of Transportation–Main
Ames, IA
Francis.Todey@dot.iowa.gov

Pete Tollenaere
Iowa Department of Transportation 
District 5
Fairfield, IA
641-469-4002
peter.tollenaere@dot.iowa.gov

Douglas Townes
Federal Highway Administration Resource 
Center
Atlanta, GA
404-562-3914
pwiegand@iastate.edu

Curtis Turgeon
Minnesota Department of 
Transportation–Materials
Maplewood, MN
curt.turgeon@state.mn.us

Shane Tymkowicz
Iowa Department of Transportation
District 3
IA
712-274-5834
Shane.Tymkowicz@dot.iowa.gov

Jeff Uhlmeyer
Washington State Department of 
Transportation
WA
uhlmeyj@wsdot.wa.gov

Nat Velasquez
Kansas Department of Transportation
KS
785-291-3866
Nat@ksdot.org

Pavana Vennapusa
Earthworks Engineering Research Center
Ames, IA
pavanv@iastate.edu
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John Vu
Iowa Department of Transportation 
District 6
Cedar Rapids, IA
John.Vu@dot.iowa.gov

Riyad Wahab
Illinois Department of Transportation
Springfield, IL
Riyad.Wahab@illinois.gov

Njoroge Wainaina
North Carolina Department of 
Transportation
NC
nwainaina@ncdot.gov

Abdul Wakil
Utah Department of Transportation
Salt Lake City, UT
awakil@utah.gov

Jim Webb
Iowa Department of Transportation 
District 5
Fairfield, IA0
641-469-4002
james.webb@dot.iowa.gov

John Wenzlick
Missouri Department of Transportation
MO
573-751-1039
John.Wenzlick@modot.mo.gov

Jim Weston
Washington State Department of 
Transportation
WA
360-709-5496 
westonj@wsdot.wa.gov

Melanie Whiston
Illinois Department of Transportation
District 1
Schaumburg, IL
847-705-4003
Melanie.Whiston@illinois.gov

Brian Williams
Missouri Department of Transportation
MO
Brian.Williams@modot.mo.gov

David White
Earthworks Engineering Research Center
Ames, IA
djwhite@iastate.edu

Mark Wright
Iowa Department of Transportation
District 3
IA
Mark.Wright@dot.iowa.gov

Kent Yanna
Iowa Department of Transportation 
District 6
Cedar Rapids, IA
Kenneth.Yanna@dot.iowa.gov

Zoeb Zavery
New York State Department of 
Transportation–Albany
Albany, NY
ZZAVERY@dot.state.ny.us
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Appendix C: Iowa DOT Developmental Specifications
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Appendix D: TxDOT Developmental Specifications
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Appendix E: Webinar Evaluation Comments

Did the workshop meet your expectations?
Yes, I enjoyed the workshop. I work for Sauer-Danfoss and it is helpful to understand the •	
direction the industry and our customers are going.

I really did not know what to expect. •	

Yes. •	

Yes, the webinar concept worked very well.•	

Yes. •	

Yes. •	

Yes, it was very informative•	

My expectations for this workshop were met.•	

Yes. I am glad I attended.•	

Yes.•	

Yes—very concentrated, streamlined update on IC activities since last year•	

With the exception of the background music being played during the first day, the •	
workshop met my expectations. 

No. I did not see anything that has much application to engineering a better sub-grade or •	
fill. Much of what was presented was just curiosity items for researchers.

Yes.•	

Mostly. I felt the workshop was geared more toward government agencies rather than •	
contractors. The discussion of specifications and implementation of IC into DOT projects 
was not useful for contractors and our group did not get a lot out of that portion of the 
workshop.

How useful and informative were the workshop sessions?

The workshop sessions were very informative. I’m relatively new to road building and IC •	
technology. It was helpful to participate.

I found the sessions very informative. But I will find the usefulness somewhat limited in •	
my current position. 

Very informative.•	

It presented a lot of useful information and allowed exchange between participants.•	

Provided us with a better understanding of the potential benefits of IC technology.•	

Very useful considering the first attempt at a web format.•	

For the most part the presenters had very applicable information•	
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The information contained in the workshop is useful.•	

Very useful as I am interested in the current status of IC. •	

It was informative, but will not have direct impact the job I have as a roadway designer. •	

Overall, quite informative. I didn’t see much value in the talks by states with no IC project •	
experience.

The information on the various projects involving intelligent compaction and the dot •	
specifications.

Good. Liked webinar format.•	

The sessions overall were informative. Again, discussion of specifications and •	
implementation were not valuable from a contractor standpoint. As a side note, I would 
not consider the sample specifications that were presented for IDOT very “contractor 
friendly.” The specifications say that the contractor will not get paid unless he uses the 
technology over 80% of the work site. However, they also state that if the GPS goes down 
and you can’t use the technology, it is at the contractor’s expense. So, the specs are requiring 
the contractor to use the technology, but if it does not work (beyond the contractor’s 
control, i.e. equipment malfunction) the cost goes to the contractor. You may find it very 
hard to get contractors to agree to these stipulations.

What was the most useful part of the workshop?

I think most useful was learning about the research projects on the morning of Day 1. •	
Also, enjoyed hearing about what the manufacturers are doing.

I will find the way the workshop was presented, over the internet, as a useful alternative as •	
future topics are considered for distribution and access to nationwide attendees. 

Specification Development and Manufacturer Updates.•	

All parts were useful.•	

Knowing the potential benefits•	

State presentations and draft specifications.•	

Discussions•	

What other States are doing and looking to do with this technology.•	

Technical issues such as relating soil stiffness to target values and correlation accuracy.•	

Just to see what might happen with the new technologies that are out there.•	

State DOT updates—how technologies are being applied, including successes and •	
challenges

The information on the various projects involving intelligent compaction.•	

There may be a way to check density other than cooking the dirt or a nuclear gage.•	

Demonstration project histories. (Day 1).•	
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Information about pilot projects as well as presentations by manufacturers was very •	
useful. I would like to hear more about the issues that were had in using the technology. 
The presentations are all about how great the technology works, but do not discuss the 
problems that were encountered. I know that some machines have broken down or 
problems have arisen during the initial “hook-up” of the machine. It would be useful for 
everyone to hear about the common problems and shortcomings of the IC technology. Or, 
discuss common “growing pains” that every project goes through in the initial phases of IC 
implementation.

What suggestions would you make to improve the next workshop?

Keep web access available for the next workshop. During the general questions for the •	
manufacturers, it have been good to state the question and direct the manufacturers to 
answer or ask them to “raise their hand” if they wanted to respond. Add note “not to put 
your phone on hold”, just mute them.

Make sure that the proper potential participants are informed. Primarily, the construction •	
offices in the central complex and the district offices. 

This format is fine if a physical meeting is not feasible. •	

Possibly be more explicit in directions to speakers on desired content of their presentations. •	
One speaker in particular went out into left field. A summary of the FHWA pooled fund 
work might be useful next year.

Invite contractors to give them the opportunity to present their perspective.•	

Host in traditional format. Much is learned in casual conversations during breaks and over •	
dinner.

For some of the newer people spelling out what some abbreviations stand for the first time •	
they are used would help. 

Make the equipment portion of the workshop more general (what technologies •	
are available and how do they operate). It would be interesting to see end product 
specifications that encourage the use of IC. Showing how IC relates to total cost would be 
beneficial. This would show how the technology adds value and might push industry to 
implement it faster.

Minor but annoying. The moderators made mention several times to put your phone on •	
mute. They need to mention not to put the call on hold or else all attendees will get the 
call on hold music during the presentation.

None at this time.•	

Longer lunch break (45 to 60 minutes). In-person meeting tops a webinar, especially for •	
networking. If in-person meeting is not possible, consider video for speakers. 

During the webinar a participant of the webinar had their phone on hold and music •	
began to play. After an announcement was made for all participants to check their phones, 
instead of continuing with the webinar, the presenters should have stopped the webinar, 
disconnected everyone, and then have everyone re-enter. It was absolutely impossible to 
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concentrate on the material that was being presented while the music was playing, and I 
know that everyone else in the room that watched it with me felt the same way.

You really need to make a true correlation between the concept of density and stress to •	
construct a better fill. It also appears that until the manufacturers adopt a standard means 
to measure what the stress and or density. During this presentation, they were trying to 
present their research, which was not relative to the other manufacturers or the proposals 
for the research. At best, it was confusing.

Longer breaks at lunch.•	

As a contractor, I’d like to hear more about the contractor’s experience. I know it is •	
difficult to do so in a webinar setting, but it would be good to have beak out sessions 
where the DOTs can talk about issues common to them and contractors could meet to 
discuss potential issues from their point of view. I think this would help everyone get the 
most out of the workshop.
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Appendix F: Proposed Problem Statement for TTICC
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