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Agenda 
• Project Overview 
• Specification  
• IC Results 
• Lessons learned 



Project Overview 
I-84 Arlington to Tower Rd., MP 138-159 

Construction Authorization 9 million 

2.5” Inlay 

115,360 Tons of Level 4, HMAC 

Night time construction (7 p.m. to 7 a.m.) 

Presenter
Presentation Notes
OTIA III is the third round of the Oregon Transportation Investment Act and was passed in 2003. Most projects will be completed in 2013.Program management of the bridge program was outsourced to Oregon Bridge Delivery Partners.



Intelligent Compaction Specification 

• CCO Value of $27,000 ($0.23 per ton added to the 
contract) 

 
• CCO included payment for Roller Rental, Equipment 

Training, Intelligent Compaction Software, IC Data, GPS 
Usage Fee) 
 

 

Added via Contract Change Order 
 

Presenter
Presentation Notes
Because ODOT invested millions of dollars upfront to develop the programmatic permitting process, the agency conducted the analysis to determine what the return on that investment might be in terms of costs avoided. ParametersTo gauge EPP’s value, we assessed traditional permitting against our alternative method. Since both have unique benefits and costs that are mutually exclusive, the model was structured to analyze the benefit-cost ratio for both cases and then determine how much value was either created or lost. The benefit-cost ratio is the sum of total benefits divided by the sum of total costs.MethodologyAn expert review panel made up of staff from ODOT and OBDP provided historical data for both cases. In areas where the historical data was not as well-defined, the ERP worked to gain consensus on the most appropriate values to use in the model. The ERP also reached overall consensus on all input variables, supporting the legitimacy of the results generated from the model.The economic modeling was performed using a Monte Carlo simulation. In the end, a 90 percent confidence interval and expected value were estimated for the range of possible outcomes for the benefit-cost ratio for design, construction and the total benefit-cost ratio.ResultsThe return on investment using the traditional, individual permitting approach was $.75 for every $1 expended. For programmatic permitting, the return was $3.19 for every $1 expended.Many of the efficiencies and economies of scale have been the product of four main benefits:Reduced cost of getting permitsReduced cost completing NEPAReduced costs to provide wetland and habitat mitigationReduced cost to complete bridge design



Intelligent Compaction Specification 

• Added Section to 00745.49 Compaction, QC  
• Main Intelligent Compaction Components for Paving 

• On Board Documentation System & Display 
• Location of the Roller (GPS) 
• Surface Temperatures 
• Number of Roller Passes 
• Roller Speeds 

 
 

Added via Contract Change Order 
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Because ODOT invested millions of dollars upfront to develop the programmatic permitting process, the agency conducted the analysis to determine what the return on that investment might be in terms of costs avoided. ParametersTo gauge EPP’s value, we assessed traditional permitting against our alternative method. Since both have unique benefits and costs that are mutually exclusive, the model was structured to analyze the benefit-cost ratio for both cases and then determine how much value was either created or lost. The benefit-cost ratio is the sum of total benefits divided by the sum of total costs.MethodologyAn expert review panel made up of staff from ODOT and OBDP provided historical data for both cases. In areas where the historical data was not as well-defined, the ERP worked to gain consensus on the most appropriate values to use in the model. The ERP also reached overall consensus on all input variables, supporting the legitimacy of the results generated from the model.The economic modeling was performed using a Monte Carlo simulation. In the end, a 90 percent confidence interval and expected value were estimated for the range of possible outcomes for the benefit-cost ratio for design, construction and the total benefit-cost ratio.ResultsThe return on investment using the traditional, individual permitting approach was $.75 for every $1 expended. For programmatic permitting, the return was $3.19 for every $1 expended.Many of the efficiencies and economies of scale have been the product of four main benefits:Reduced cost of getting permitsReduced cost completing NEPAReduced costs to provide wetland and habitat mitigationReduced cost to complete bridge design



Intelligent Compaction Specification 

• 00745.49 Compaction, QC – Add the following section. 
•   
• (f)  Intelligent Compaction – This work shall consist of the compaction of the asphalt mixtures utilizing intelligent 

compaction (IC) rollers within the limits of the work as described in the plans. IC is defined as a process that uses 
vibratory rollers equipped with a measurement and documentation system that automatically records various critical 
compaction parameters in real time during the compaction process.  

•   
• The Contractor shall supply rollers meeting the requirements of 00745.24.  The breakdown roller shall be used for IC.  

Any additional IC rollers shall be used in the intermediate phase. 
•   
• Intelligent compaction shall apply to all asphalt on the project with the exception of the following: 
•   

• Driveways, 
• Tapered transitions associated with shoulders, ramps, acceleration, deceleration, climbing and turn lanes 
• Short isolated pavement areas requiring handwork, 
• Interstate Ramps 
• Other areas as defined by the Engineer. 

•  (1) Global Positioning System (GPS) Requirements  
•  Provide the supplier, make, model, and unique…………..  
•  (2)  Temperature Measurement 
•  Breakdown rollers shall be equipped with non-contact temperature sensors……………………….  
•  (3) Integrated On-Board Documentation System 
•  An on-board documentation system that is capable of displaying real-time color-coded maps………………………….  
•  (4) Construction Methods 

 

 

Added via Contract Change Order 
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Because ODOT invested millions of dollars upfront to develop the programmatic permitting process, the agency conducted the analysis to determine what the return on that investment might be in terms of costs avoided. ParametersTo gauge EPP’s value, we assessed traditional permitting against our alternative method. Since both have unique benefits and costs that are mutually exclusive, the model was structured to analyze the benefit-cost ratio for both cases and then determine how much value was either created or lost. The benefit-cost ratio is the sum of total benefits divided by the sum of total costs.MethodologyAn expert review panel made up of staff from ODOT and OBDP provided historical data for both cases. In areas where the historical data was not as well-defined, the ERP worked to gain consensus on the most appropriate values to use in the model. The ERP also reached overall consensus on all input variables, supporting the legitimacy of the results generated from the model.The economic modeling was performed using a Monte Carlo simulation. In the end, a 90 percent confidence interval and expected value were estimated for the range of possible outcomes for the benefit-cost ratio for design, construction and the total benefit-cost ratio.ResultsThe return on investment using the traditional, individual permitting approach was $.75 for every $1 expended. For programmatic permitting, the return was $3.19 for every $1 expended.Many of the efficiencies and economies of scale have been the product of four main benefits:Reduced cost of getting permitsReduced cost completing NEPAReduced costs to provide wetland and habitat mitigationReduced cost to complete bridge design



IC RESULTS 
Data Management 

• VEDA Software Required 
• Download from 

www.intelligentcompaction.com 

Presenter
Presentation Notes
Environmental permitting is often the critical path and can affect a project’s bid let date, which has substantial implications for costs and schedules. Over 400 bridges were originally considered and went through the Biop process.In Oregon, typical highway bridge environmental permitting takes from two to six months. Permitting the program’s bridges could take 50 years using traditional methods.

http://www.intelligentcompaction.com/


IC RESULTS 
VEDA Software  

Presenter
Presentation Notes
ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



IC RESULTS 
Surface Temperature – View Mode 
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Presentation Notes
ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



IC RESULTS 
Surface Temperature – Analysis Mode 

Presenter
Presentation Notes
ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



IC RESULTS 
Passes – View Mode 
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ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



IC RESULTS 
Passes – Analysis Mode 
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ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



IC RESULTS 
Roller Speeds – View Mode 
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ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



IC RESULTS 
Roller Speeds – Analysis Mode 
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Presentation Notes
ODOT recognized that regulatory agencies could not have meet the bridge program’s accelerated schedule under a traditional approach, so we partnered with them up front.



Benefits 
• Consistent 

Compactive Effort 
• Informative Data 
• Equipment 

Requirement Spec.  

Areas for Improvement 
• Data Review 
• Performance Spec. 
• Stiffness Value??? 

 

Intelligent Compaction 
Lesson's Learned 

Presenter
Presentation Notes
Technology was undoubtedly central to the success of the environmental program. Databases provided the transparency and accountability that was critical to developing trust with participating agencies. If they wanted to know how much permanent wetland fill the program had documented to date, how much “take” of a species had occurred or how many bridges had incorporated bat habitat into the structures, we could answer them with a simple query of the database. Very few other agencies in the state — let alone the nation — can offer that level of accountability for the effects of their actions.Online interfaces allowed the project teams to consistently and efficiently enter required program data in a standardized form. ODOT and the reviewing agencies did not have to worry that the necessary information was missing. Also, version control and limited access to the draft data were not of concern, because once data were entered, they were available via the database.Template report outputs allowed every reviewing agency to see the same information in the same format. The project team did not dictate how information was relayed to the reviewer; rather, the reviewer was allowed to develop the preferred format. This was also useful when reporting requirements changed over time. Rather than notifying all project teams to use a new reporting form (resulting in concerns of version control, scope of work change orders, etc.), ODOT needed to update only the online interface and output report.An annual report, providing a comprehensive summary of various program metrics, was required as part of the programmatic agreements (i.e., EPS). Rather than reviewing every report received that year (often more than 50) and hunting for the relevant information, ODOT was able to run a quick query of the PCA database, effectively reducing a task that would have required days of staff time to a few hours.Developing program-specific information technology tools for a dynamic program is a challenge. Environmental regulations and permitting processes change, even on a program with established agreements like OTIA III. The needs of the users (project teams, reviewers, agencies) change. The program was new and untested, which meant it had to be adaptable. Security controls necessary for the technology (passwords, limited users, etc.) reduced the preconceived utility of the system. The environmental program benefited substantially from the use of technology — that is without question — and thus the challenges with developing new systems were worth the investment. 



Questions? 
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