AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2011 Nominations Due by Friday, September 17, 2010
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: New Jersey Department of Transportation

	
	
	2. Name: Richard Dunne

	
	
	Title: Deputy State Transportation Engineer

	
	
	Mailing Address: 1035 Parkway Avenue   P.O Box 600

	
	
	City: Trenton
	State: NJ
	Zip Code: 08625-0600

	
	
	E-mail: richard.dunne@dot.state.nj.us
	Phone: 609-530-2557
	Fax: 609-530-5777

	
	
	3. Date Submitted: 09/10/2010

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: STADIUM  Simulation / Concrete Service Life Predictive Software

	
	
	6. Please describe the technology: STADIUM® is a simulation software that reliably estimates the service-life of concrete structures exposed to aggressive environments such as deicing salts, seawater and sulphate-bearing groundwater. The validated finite-element calculation core can be used to evaluate the degradation rate or the onset of corrosion of various structures and simulate the impact of different rehabilitation strategies to extend service-life. STADIUM® is a unique leading-edge technology, and currently the most efficient and accurate tool worldwide for predicting the short and long-term behavior of concrete civil infrastructures

. 

STADIUM® is a reliable and important strategic tool designed to help owners and managers of civil infrastructures identify and assess concrete degradation over time and within stringent maintenance, repair and rehabilitation budgets. This tool integrates technical, economic, and environmental factors into decision-making processes that are based on life-cycle cost/benefit analyses. 
STADIUM® is a state-of-the-art modeling and simulation software developed by SIMCO Technologies inc. used by owners and engineers of concrete structures who place a premium on public safety, convenience, and deferment of capital costs.

It reliably predicts the service life of concrete structures exposed to aggressive environments such as deicing salts, seawater and sulfatebearing groundwater while explicitly using local materials.

STADIUM® is more advanced than simplistic mathematical models that are solely limited on chloride in solution. These simplified methods neglect basic physical and chemical phenomena that have a strong influence on the chloride ingress mechanism.

The factors that will affect a structure are: exposure conditions, geometry, fluctuations of temperature and humidity, salinity of bodies of water, cement chemistry and supplementary cementitious materials, concrete cover/rebar depth, and membranes or sealers.

By modeling all of these factors, STADIUM® makes it easy to determine the optimal design to achieve the specified service life. 

STADIUM® has four modules, Bridges, Marine, Parkings, and Roads, adapted to the specific needs of the different types of concrete structures. Each module maintains a separate database of structural elements, exposure conditions, and codes and standards that are used to warn users when acceptable limits are exceeded.

STADIUM®'s core multi-ionic model algorithm is protected by the US Patent 6,959,270 and by the Canadian Patent 2,349,153 - Method for modeling the transport of ions in hydrated cement systems.   


	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. STADIUM® was developed by SIMCO Technologies Inc., a subsidiary of Service d'Expertise en Matériaux (S.E.M.) inc. A sophisticated, finite element analysis software, which reliably predicts time to initiate corrosion, identifies causes and progress of degradation (e.g., due to deicing salts), and develops optimal rehabilitation strategies to extend service life.

Over the past few years, the mechanisms of ionic transport in cement systems have received a great deal of attention. Chloride-related damage to an increasing number of concrete structures have led to intense research efforts dedicated to chloride ingress in porous materials. Most published reports on the subject have strongly emphasized the intricate nature of the problem. Given the number of parameters involved, analytical models have proved inadequate to describe the ionic transport process. Numerical modeling is therefore required. The first generation of models considered only the chloride ion. The latest models consider other species besides the chloride that are present in the pore solution, allowing better representation of the physical and chemical mechanisms. STADIUM® belongs to this latest generation.


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
a) Since 2008, the NJ DOT has requested a STADIUM analysis on the following projects:

1.
Rt.21 NJDOT 

2.
Rt.9 Job’s Creek NJDOT

3.
Rt.4 Palisades NJDOT

In all three cases, the technology was used to support and complement a condition assessment of existing structures. STADIUM analyses were also performed to identify optimum repair scenarios. A summary of the STADIUM analysis is given in the supplementary information attachment
b) Following NJDOT’s recommendation, the New Jersey Turnpike Authority (NJTA) has requested, in the past year, STADIUM analyses on the following two existing bridges:

1.
Vincent R. Casciano Memorial Bridge - Newark Bay Bridge

2.
Concrete condition assessment and service life prediction of a bridge deck - STR 99-70

In a public request for professional services, NJTA also specified that SIMCO Technologies Corporation (the entity that developed the technology) performs concrete condition assessment and service life evaluation of the substructure elements using STADIUM for the following 6 existing bridges:

1. Br. No. 28.0N, GSP NB over Great Egg Harbor and Harbor Road.

2. Br. No. 28.0S, GSP SB over Great Egg Harbor and Harbor Road.

3. Br. No. 28.5N, GSP NB over Drag Channel

4. Br. No. 28.5S, GSP SB over Drag Channel

5. Br. No. 122.8SI/SO, GSP SBI/SBO over Cheesequake Creek

6. Br. No. 122.9NI/NO, GSP NBI/NBO over Cheesequake Creek

c) In a joint effort, the U.S. Army Corps of Engineers (USACE), the Naval Facilities Engineering Command (NAVFAC), the Air Force Civil Engineer Support Agency (AFCESA), and the National Aeronautics and Space Administration (NASA) adopted in February 2010 the Unified Facilities Guide Specifications (UFGS). These guide specifications cover the requirements for new cast-in-place concrete construction subject to exposure to marine environment. Structures built according to the UFGS should be designed to achieve a 75-year service life before major restoration with minimal maintenance.

A key point in the UFGS is that design engineers have the option of using the service life prediction platform STADIUM to select durable concrete mixtures. STADIUM can also be used for quality control during the construction of cast-in-place and precast concrete elements. This approach is currently being used for the construction of three major projects funded by the Department of Defense:

•
Pier 5 (Norfolk, VA)

•
Sumay Cove on the Island of Guam

•
Mayport (Jacksonville, FL)

These UFGS can be downloaded at the Whole Building Design Guide website:

http://www.wbdg.org/ccb/browse_org.php?o=70.


	
	
	10. What additional development is necessary to enable routine deployment of the technology? No additional development is necessary for deployment and use.

	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	NJ Turnpike Authority
	Scott Johnsen
	732-750-5300
	johnsen@turnpike.state.nj.us

	
	
	NAVY/NAVFAC
	Douglas Burke
	805-982-1055
	douglas.burke@navy.mil

	
	
	US Army Corps of Engineers
	Charles Weiss
	601-634-3928
	charles.a.weiss@usace.army.mil

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? Sustainability is emerging as a new paradigm in infrastructure management. Considering the design, construction and maintaince of concrete structures, achieving sustainability will require radical changes in the contracting and inspection process—i.e. a paradigm for implementation. The philosophy of contracting for new structures needs to transition from a structural/initial cost consideration, to a performance/life cycle cost. The philosophy of inspection and repair must change from a visual evaluation/catastrophe driven mechanism to a life cycle optimization driven mechanism. 
The new paradigm should take advantage of advances in microstructural analysis (STADIUM) and computer modeling capabilities to allow a shift from formula-based to performance-based specifications for infrastructure projects using asset management techniques. This will allow the marketplace to optimize the process leading to minimum  lifecycle costs and a maximum in performance and safety.
Contractors would be then compelled to base contract bids on the most cost-effective means of meeting the performance specifications and not merely meeting initial "low bid" requirements. Until the recent past, there was no real means for validating bidding of this type "a priori."  With the advent of sophisticated computer modeling programs, like STADIUM, construction contract bids can not only be evaluated on initial capital costs,but also near and medium-term maintenance expenses. This would give the contractor incentive to think beyond the initial "low bid" requirement and focus more on the overall lifecycle costs.
Another advantage of using STADIUM would be to provide for a more reliable budgeting of future maintenance expenses. 

Now and in the future portland concrete utiltization will need to be more judicious and and less wasteful. From a commodity perspective, portland cement is becoming more expensive and less readily available. This condition will inevitably drive up the capital costs of projects. Environmentally,  the need to address greenhouse gas emissions and the danger presented by global warming has become critical . The production of Portland cement is one of the largest producers of CO2 emissions in modern society. As a result, "smart" and efficient use of concrete is not only environmentally sound, but fiscally prudent.


	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. The technology can be used to optimize the service-life, minimize initial cost and reduce the carbon footprint of new concrete construction through proper material selection, better design of structural elements and more rigorous quality control. The technology can also be coupled to existing bridge management systems to better document the performance of concrete structures and elaborate proper maintenance plans. 

Experience gained through more than fifty major projects also shows that the technology can also lead to better management of existing concrete structures affected by a wide-range of durability problems. NJDOT has already saved roughly $100 million on the Route 21 southbound viaduct project in Newark. The use of the technology allowed designing a repair scenario aimed at extending by 25 years the useful life of the structure that was originally planned for reconstruction. 


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? STADIUM can be utilized to predict the remaining useful life not only in concrete transportation structures; such as bridge and culvert components, decks, concrete pipe (drainage, sewer, storm water), roadways, concrete railroad ties, train platforms,but also commercial building components, maritme / marine structures, nuclear facilities (e.g. cooling towers), etc.

	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? The technology is designed to facilitate its implementation. A two-day training session on the technology is sufficient to better understand the full benefits of implementing such a technology and add the necessary language in the documents for maximum outcome.


	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? The effort required by an agency to deploy STADIUM would be to gain a good understanding of the technology through a two-day training course at $975 per person. STADIUM software can be procured for $15,000 per computer-specific site. STADIUM simulation runs submitted through STADIUM cost $50 per hour. An agency can be ready to use STADIUM within one month of procurement

	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? Extensive documentation (project sheets) scientific papers (references) are available through the SIMCO Technologies website ( http://www.simcotechnologies.com ). A two-day training is mandatory to become a certified user. A User Guide and Technical Guide are available with the technology along with interactive tutorials.




	
	
	18. What organizations currently supply and provide technical support for the technology? SIMCO Technologies Inc. provides technical support.

Other than SIMCO, the following organizations are licensed and trained to use STADIUM:

1.
Tourney Consulting Group (Kalamazoo, MI)

2.
RJ Lee Group, Inc. (Monroeville, PA)

3.
Moffat and Nichol (Long Beach, CA)

In order to ease the implementation of the technology, SIMCO Technologies Inc. has also designed a Laboratory Certification Program. This program was designed to train laboratories in performing all the quality control tasks required to generate input data for a STADIUM analysis. Based on experience with a number of beta testing projects conducted jointly with NAVFAC, the program was also designed to facilitate the use of STADIUM and minimize the associated implementation costs.


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. Algorithms at the core of STADIUM are protected by a US patent. The technology is currently being commercialized as a web-based application. Access to the technology is granted through a pay-per-use license agreement similar to what is being used in the engineering software industry. By acknowledging, recommending or specifying the technology, the engineering firms are the ones purchasing the technology and use the results to better document and serve the DOT’s interests. 

	Submit Completed form to
	http://transportation1.org/tig_solicitation/Submit.aspx


