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: Connecticut DOT

	
	
	2. Name: Thomas A. Harley, P.E.

	
	
	Title: Chief Engineer

	
	
	Mailing Address: Connecticut DOT - PO Box 317546, 2800 Berlin Turnpike

	
	
	City: Newington
	State: CT
	Zip Code: 06131-7546

	
	
	E-mail: thomas.harley@ct.gov
	Phone: 860-594-2701
	Fax: 860-594-2706

	
	
	3. Date Submitted: 09/17/2010

	
	
	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: Disodium Tetrapropenyl Succinate (DSS) Concrete Admixture for Corrosion Prevention of Reinforcing Steel

	
	
	6. Please describe the technology: 
    Disodium Tetrapropenyl Succinate (DSS) is a concrete admixture that reduces the absorption of concrete.  Concrete failures often begin with concrete porous characteristics that allow it to absorb water and air.  When these come in contact with the reinforcing steel in the concrete, the iron in the steel oxidizes in the presence of both water and oxygen and creates the corrosion product "rust".  The rusting process eventually destroys the steel-concrete bond to cause delamination, spalling, cracking and other failure modes.  In the simplest terms, DSS becomes negatively charged and forms a hydrophobic layer around the positively-charged anodic reinforcing steel in concrete; precipitates as a waxy substance into the concrete's microstructure voids to block the travel of water, and; precipitates after the water of hydration is used up during the concrete curing process and precipitates as a waxy substance onto the reinforcing steel.


	
	
	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. DSS was originally derived from a class of rust inhibitors first developed during the U.S. space program of the 1950's.  During the 1990's, it was reformulated as soluble and environmentally-friendly corrosion inhibitor.  Research into its use as a concrete admixture started at the University of Connecticut in 1998, with additional research and testing continuing thru this date.

	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? Connecticut has used DSS in concrete crash barrier placed on Interstate 84 in Wolcott/Southington, Connecticut.  Other uses have been primarily in research projects conducted with the University of Connecticut and the New England Transportation Consortium.

	
	
	10. What additional development is necessary to enable routine deployment of the technology? Long-term (5 yr+) understanding of DSS performance and whether anti-corrosion effect ever tails off as is often found with similar admixtures would be very useful.  DSS is not supposed to "run out" of bonding ions as some admixtures do over time or under high concentrations of reactivity.  This long-term efficacy is not yet well researched or documented in the literature.

	
	
	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

	
	
	Hycrete
	Soren Thompson
	201-386-8110
	SThompson@hycrete.com

	
	
	Maine DOT
	Michael Redmond
	207-624-3271
	Michael.Redmond@maine.gov

	
	
	Kansas DOT
	Jennifer Distlehorst
	785-291-3849
	JenniferD@ksdot.org

	
	
	UMass/Amherst
	Scott A. Civjan
	413-545-2521
	civjan@ecs.umass.edu

	
	
	Burns & McDonnell (formerly UKansas) 
	Jason Draper
	(816) 822-3490
	jdraper@burnsmcd.com 

	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? Material acts as a layer of protection around the anodic reinforcing steel and blocks oxidation process of the steel.  Material also acts as a precipitate wherever water (typically laced with chlorides) may penetrate into the concrete, acting to fill the microstructure of the concrete and prevent further water penetration.

	
	
	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. DSS is envisioned to address the persistent problem of extending the lifespan of almost all reinforced concrete.  Its primary advantage over other anti-corrosion additives is that has three modes of protection.  If DSS might be able to increase the life of reinforced bridge decks by 50%, it would provide corresponding increase in cost savings; increased safety from spalling concrete; reduced delays due to construction, and; sizable reduction in building material waste products.

	
	
	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? All state DOT's that use reinforcing steel in bridge decks, parapet walls, crash barrier, etc. would potentially benefit from usage.  It is our belief that the real savings potential for DSS-entrained concrete comes at the age when bridge decks typically reach useful life, possibly in the 20+ year cycle.  It is believed that the typical rebar corrosion seen at this age will be greatly retarded due to the DSS additive.

	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? Revision of state specifications for concrete to include DSS as admixture; addition of performance criteria for concrete permeability; organizational commitment to use in projects where water/chloride penetration should be minimized (foundations in salt/brackish waters, bridge decks in states that use salt for winter weather maintenance, areas prone to ocean/salt fog). 


	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? Low:  Cost of modifying specifications for allowance of admixture;  cost of modified design process to account for DSS-entrained concrete's lower strengths; cost of acquiring the admixture from the supplier; and training in proper construction technique for preparation and placement on DSS-entrained concrete.

	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? One company, Hycrete, can offer all available technical and process support.  Additional background information available from Connecticut DOT, and possibly other sources such as research institutions and other state DOT's (to be determined).

	
	
	18. What organizations currently supply and provide technical support for the technology?                Hycrete, Inc.

462 Barell Ave

Carlstadt, NJ 07072


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. Hycrete owns copyrights on a brandname created for a family of DSS-based products.  Prior disclosure of the DSS compound has, to date, prevented issuance of patents.

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


