AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2008 Nominations Due by Friday, September 12, 2008
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: U.S. Army Corps of Engineers, Cold Regions Research & Engineering Laboratory (CRREL)  (Associate AASHTO Member)

	
	
	2. Name: Lynette Barna 

	
	
	Title: Research Civil Engineer

	
	
	Mailing Address: 72 Lyme Road

	
	
	City: Hanover
	State: NH
	Zip Code: 03755

	
	
	E-mail: Lynette.A.Barna@usace.army.mil
	Phone: 603-646-4503
	Fax: 603-646-4640

	
	
	3. Date Submitted: 09/12/2008

	
	
	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: Cold Weather Admixture Systems (CWAS)

	
	
	6. Please describe the technology: Cold Weather Admixture Systems (CWAS) is a new approach to cold weather concreting. CWAS is an 'off-the-shelf' approach that uses combinations, or suites, of commercially available chemical admixtures. The admixture combinations depress the freezing point of the mix water. CWAS concrete mixes are self-protecting down to an internal concrete temperature of −5°C (23°F). CWAS is designed to save time and money by eliminating the need for external heat. Conventional methods of winter concrete construction specify constructing and heating temporary structures to safeguard freshly placed concrete from freezing. Currently, no single chemical admixture, when used within the recommended dosage, can protect concrete from freezing. Concrete damaged from freezing must be replaced.
Concrete construction during the colder times of the year is often a method of last resort, due to the added expense of tenting and heating. In the U.S., over $800 million are spent annually to protect concrete from freezing. CWAS mixes have shown a cost savings of at least 30% compared to conventional winter concrete methods. Given today's cost of energy, the conventional method of cold weather concreting continues to increase.
Among the benefits of using CWAS include extending the concrete construction and repair season later into the fall, or beginning earlier in the spring. The CWAS technology has been shown in numerous field demonstrations since 2003, and most recently, March 2008 (Figure 1).


	
	
	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 CWAS 'off-the-shelf' approach was developed through two successful pooled-fund studies sponsored by the Federal Highway Administration (FHWA) and funded by individual State DOTs (Idaho, Michigan, Montana, New Hampshire, New York, Pennsylvania, Utah, Vermont, Wisconsin, and Wyoming). Phase I established the feasibility of using this technology, developed several effective admixture combinations, produced the tools to mix and place CWAS concrete, and demonstrated the use of CWAS concrete via 5 full-scale field tests (Korhonen et al. 2004). Improved durability from freeze-thaw cycling was also observed in the CWAS concrete. This finding and the effects of high dosages of chemical admixtures used in concrete were further investigated in Phase II designated as TPF-5(075) (Korhonen 2006).
References:

Korhonen, Semen, and Barna (2004) "Extending the Season for Concrete Construction and Repair, Phase I - Establishing the Technology," ERDC/CRREL TR-04-2, USAERDC-CRREL, Hanover, NH. http://www.crrel.usace.army.mil/library/technicalreports/TR04-2.pdf
Korhonen (2006) "Extending the Season for Concrete Construction and Repair, Phase II - Defining Engineering Parameters," ERDC/CRREL TR-06-8, USAERDC-CRREL, Hanover, NH. http://libweb.erdc.usace.army.mil/uhtbin/cgisirsi/nLe26PMmU9/ERDC_VBG/255660008/523/109


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
     Five field demonstrations related to highway infrastructure were conducted during the winter seasons from 2001 to 2003. Four separate field trials were conducted in partnership with New Hampshire DOT and consisted of repairs to bridge curbing and construction of a footing to widen an existing bridge. Working with Wisconsin DOT, a pavement section was replaced in February 2002. The final field trial was conducted in February 2003 in Concord, New Hampshire, again in partnership with NHDOT. The site was an experimental sidewalk and the ambient air temperature at the site when the CWAS mix was batched was −20°C (−4°F). Since this time, two additional field trials (Grand Forks, North Dakota and Fairbanks, Alaska) have been conducted outside the pooled-fund program.


	
	
	10. What additional development is necessary to enable routine deployment of the technology? 
1. A marketing plan to get the word out that the CWAS approach to winter concreting provides an additional capability to continue concrete operations when the temperatures turn colder. We have had success through demonstration projects. Other venues that may be useful are training courses, web seminars, etc.
2. The ability to tailor the CWAS mixes based on forecasted weather and site conditions is key to deployment and ease-of-use. It also aids in keeping the mixes economical. A third phase of this work is just beginning through FHWA pooled-fund study TPF-5(150) entitled, "Extending the Season for Concrete Construction and Repair: Phase III - Guidance for Optimizing Admixture Dosage Rates." Currently, the admixture dosages in the CWAS formulations is a "one size fits all" solution. This may result in dosing the mixes with more admixtures than are needed for the application. To accomplish this, Phase III seeks solutions to design the admixture dosage to the site conditions. A computer-based design tool is planned to be developed as part of this study.


	
	
	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

	
	
	U.S. Army Alaska, Ft. Wainwright, Alaska
	Mr. Michael Meeks, Director of Public Works
	907-361-7287
	meeksm@wainwright.army.mil

	
	
	U.S. Air Force, Grand Forks Air Force Base, North Dakota
	Lt. Wayne Kinsel, 319th Civil Engineering Squadron
	701-747-5023
	pa@grandforks.af.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? 
1. Saves time and money. CWAS formulations do not require external heating. Given the current cost of energy, this provides a significant cost savings compared to conventional winter concreting. The field demonstrations conducted using CWAS have shown a cost savings ranging from 30% to 90% over conventional tent and heating methods;
2. Can be placed on frozen, ice-free substrates, and gains early strength even at air temperatures below freezing;
3. Reduces costly construction delays by easing an already overburdened summer construction season.



	
	
	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. Feedback we've received from the DOTs we've worked with include:

− the workability and finishing of CWAS mixes are similar to normal concrete mixtures that would be placed during the summer;

− no temporary structure is needed, which often is very cramped and difficult to work in;
− it's user-friendly and requires no special construction equipment.




	
	
	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? The CWAS approach is useful to all locations that experience weather conditions that merit the use of cold weather concrete methods. We've estimated for locations within the continguous U.S., the use of CWAS may extend the concrete construction season by approximately 60 days in the upper tier states, and by 120 days through the continental U.S. (Figure 2).

	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? A hands-on approach, typically by spinning up trial mixes, has been successful to allow the users to become familiar with the batching and mixing process of CWAS mixes.


	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
Based on our experiences during the field trials, the costs associated with implementing the CWAS approach may range between $50 to $100K and typically include a day to spin up trial mixes, the cost of admixtures (outside of the CWAS inventory), and instruction.



	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
1. ASTM C 1622 (2006) Standard Specification for Cold Weather Admixture Systems;
2. U.S. Air Force, Engineer Technical Letter 05-8: Use of Off-the-Shelf Concrete Admixtures as Cold Weather Admixture Systems (CWAS);


	
	
	18. What organizations currently supply and provide technical support for the technology? 
U.S. Army Engineer Research and Development Center (ERDC), Cold Regions Research and Development Center (CRREL) currently supplies technical support for this technology.


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

	Submit to

AASHTO Contact
	Keith Platte

Phone: 202.624.7830

Fax: 202.624.5469

kplatte@aashto.org
	American Association of State Highway & Transportation Officials

444 North Capitol Street N.W., Suite 249

Washington, DC 20001


