Quarterly Progress Report
TPF–5(150)

Extending the Season for Concrete Construction and Repair:
Phase III – Guidance for Optimizing Admixture Dosage Rates
Reporting Period: April – June 2009

Accomplishments during the time period:
Note: This report was initially submitted to reflect project progress from the time period April to December 2009. The filename was called TPF5-(150) 2 Progress Report_APR-DEC2009.doc. The information in this report remains unchanged from the original submission, yet has been divided into a quarterly time period as requested by FHWA.
1. Review of temperature data from previous field demonstrations:

Temperature data collected from the field sites was reviewed, including the data from the most recent field demonstration at Ft. Wainwright, AK in March 2008. Figure 1 illustrates air temperatures readings collected during the initial 72 hrs after placing antifreeze concrete. It is evident from the figure of the range of temperature conditions encountered depending on the job site and reinforces the need for optimizing antifreeze mix designs.
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	Figure 1. Recorded air temperature readings from previous field demonstration job sites.


2. Identify and review potential concrete thermal models
A brief summary of potential models identified for review:
HIPERPAV II
The Windows-based software program HIPERPAV II, which stands for High PERformance PAVing, was initially released in 1996 was developed by the Transtec Group, Inc. and Federal Highway Administration (FHWA). The software program considers the concrete mixture materials and climate conditions to plan, design, and monitor concrete pavements, especially during the early age time period.
PavePro

The software program PavePro was developed by the Center for Transportation Research at the University of Texas at Austin. PavePro is a Microsoft Windows Excel spreadsheet-based tool useful for portland cement concrete pavements. Input information on geometry, geography, environmental conditions, and construction criteria are considered in the algorithms to predict the temperatures within the slab and in the subbase layer below. The average concrete temperatures within the slab are estimated during the initial 48 hrs following placement, while the average temperatures in the subbase layer are estimated during the initial 36 hrs.

One-Dimensional Thermal Model
Based in a Microsoft Window Excel spreadsheet, a one-dimensional thermal model considers concrete curing under low-temperature conditions. The approach utilizes the principles of heat transfer. Input information includes geometry, materials, initial temperatures, and heat generation. Estimated concrete temperatures are outputted.
Budget update:
To date, 46% of the available $32,000 initial funding has been expended.
Project milestones:
On track to deliver a draft summary document by October 2009.

Unresolved or notable issues

None at this time
Proposed activities
1. Finalize the draft summary report to forward to project members. It is anticipated that this will be completed and made available by 31 December 2009.
Respectfully submitted:

Lynette A. Barna

Research Civil Engineer

Lynette.A.Barna@usace.army.mil, 603-646-4503 (voice)

U.S. Army Engineer Research and Development Center (USAERDC)
Cold Regions Research and Engineering Laboratory (CRREL)
72 Lyme Road, Hanover, NH 03755-1290

Study objective
The purpose of the Phase III study is to develop tools and guidance to specify dosage levels of admixtures used in antifreeze concrete to correspond with the varying weather conditions experienced at any job location.
Funding
As mentioned in the Project Welcome Message dated January 2009, five DOTs are currently participating in the Phase III study. Should you wish to increase financial support for the project, please contact Mr. Fred Faridizar at FHWA (Fred.Faridazar@fhwa.dot.gov , 202-493-3076).

Web resources
Check out our cold weather concrete web page at http://www.crrel.usace.army.mil/projects/coldweatherconcreting/antifreezeadmixtures/ for information on Phases I and II, as well as other work accomplished related to Cold Weather Admixture Systems (CWAS).

Another resource with project-related information is the FHWA TPF project website at:

http://www.pooledfund.org/projectdetails.asp?id=377&status=4
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