AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2013 Nominations Due by Friday, September 14, 2013
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: Utah

	
	
	2. Name: Joe Kammerer

	
	
	Title: Deputy Project Director

	
	
	Mailing Address: 5680 Dannon Way

	
	
	City: West Jordan
	State: UT
	Zip Code: 84081

	
	
	E-mail: jkammerer@utah.gov
	Phone: 801-910-2528
	Fax:      

	
	
	3. Date Submitted: 09/13/2012

	
	
	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: Internally Cured Concrete for Bridge Decks

	
	
	6. Please describe the technology: 
Especially in cold regions, the long-term performance of concrete bridge decks is a function of the quality of concrete curing.  During the weeks immediately following deck construction, high degrees of moisture saturation are desirable to ensure good concrete curing for the development of both strength and durability, including the reduction of cracking.  One method of maintaining high degrees of moisture saturation in concrete immediately following deck construction is the use of pre-saturated, lightweight fine aggregate.  This aggregate has a much higher absorption than conventional aggregate, and the absorbed water can be gradually released into the cement paste over time to extend the cement hydration process even after the bridge deck is open to traffic.  For this reason, this process of “internal curing” is expected to yield a stronger and more durable concrete bridge deck with less susceptibility of corrosion of 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. 
The Utah Department of Transportation's (UDOT) Mountain View Corridor (MVC) project constructed four new bridges in 2012, two at 8200 South and two at Dannon Way.  At each location, one bridge deck was constructed using a conventional concrete mixture and one was constructed using a concrete mixture containing a portion of pre-saturated, lightweight fine aggregate.  Inclusion of pre-saturated, lightweight fine aggregate facilitates internal curing of the concrete.  The objective of the ongoing research is to evaluate and compare the two concrete mixtures. 

This project will generate field data that is expected to demonstrate the benefits of utilizing concrete containing pre-saturated, lightweight fine aggregate for construction of concrete bridge decks.  Design engineers may then consider specifying such concrete mixtures to improve the strength and durability of bridge decks.

In formulating the approach for the study of MVC bridges, we reviewed an Ohio DOT study: http://pubsindex.trb.org/view.aspx?id=848127 .

 


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
This technology has been in use less than 1 year in Utah.  Current applications in Utah include the two highway bridges on Mountain View Corridor. 


	
	
	10. What additional development is necessary to enable routine deployment of the technology? Continued evaluation of the two bridge decks with respect to micro cracking.  




	
	
	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

	
	
	Purdue University
	Dr. Jason Weiss
	765-494-2215 
	wjweiss@purdue.edu

	
	
	Brigham Young University
	Dr. Spencer Guthrie
	801-422-3864
	guthrie@et.byu.edu

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	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? 
This technology is expected to eliminate the need for thin overlays on bridge decks.   Typically these overlays consist of expensive polymers with aggregate spread as a friction course.  The overlay application is expensive, does not always adhere to the bridge deck, has to be reapplied periodically, and can pose traffic safety concerns for those involved in installing the overlay. 


	
	
	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. 
Evaluation is currently underway.  For the two MVC bridge decks with internally cured concrete, there was an additional cost of $20,000 and a reduction of $100,000 for elimination of the polymer overlay.  Net savings of $80,000 for the project or $ 40,000 per bridge.  We have not yet quantified the reduction in traffic impacts during installation of the polymer overlay and risk of worker safety.   


	
	
	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? 
This technology could be used in all concrete bridge decks.  Greater benefits are expected in colder climates and those with higher frequency of freeze/thaw cycles.  


	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? 
Locate a light weight sand source.  Installation and evaluation of the internally cured concrete.



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
There are net cost savings due to elimination of the polymer overlay.  There is additional effort for the concrete supplier to produce an additional sand pile resulting in a 4 bin operation rather than a 3 bin operation at the batch plant.  This may or may not add time to a project schedule.    


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment?      
Our concrete mix substituted 30% of the traditional sand with the light weight sand.  
Several research studies and resource publications are available as listed below:
Application of internal curing for mixtures containing high volumes of fly ash

Igor De la Varga, Javier Castro,  Dale Bentz, Jason Weiss

http://concrete.nist.gov/~bentz/ICforHVFAinprintCCC2012.pdf 
2011 presentation by Jason Weiss of Purdue
"Internal Curing in Concrete: Improved Service Life Through Reduced Cracking & Corrosion"
http://www.youtube.com/watch?v=Ee0HGlwKvMY
ESCSI Guide Specifications for Internally Cured Concrete, Jan. 2012
http://www.escsi.org/ContentPage.aspx?id=210&ekmensel=1b7c39fc_61_74_210_2
Utelite Corporation, Guide Specification
http://www.utelite.com/pdf/Internal%20Curing%20Guide%20Specification.pdf


	
	
	18. What organizations currently supply and provide technical support for the technology? 
Expanded Shale, Clay and Slate Institute (ESCSI)  http://www.escsi.org/Default.aspx
Light weight aggregate manufacturer, Utelite Corporation http://www.utelite.com/main.html

Portland Cement Assn.  http://www.cement.org/tech/cct_research_shrinkage.asp


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
None known to date.


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


