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Research Needs

Subcommittee C01.99/09.99 on Research is soliciting from ASTM subcommittees and disseminating to ASTM members this information on research topics relating to hydraulic cement and concrete and on which further research is needed in order to develop new or improved standards. If you wish to propose additional topics to the Subcommittee, please contact the Chairman, Leslie Struble (lstruble@uiuc.edu) or the C01/C09 Staff Manager, Scott Orthey (mailto:sothey@astm.org). If you wish additional information on any topic, you are welcome to contact the person listed as the technical contact or the chairman of the subcommittee listed for the particular topic. 

Topic: Cement-Admixture Compatibility

Description: Occasionally in concrete the particular combination of cement and admixture(s) does not perform in the expected manner. This situation is typically manifested as a change in flow behavior or setting time. It usually occurs with a dispersing admixture and most commonly is associated with a change in the form or amount of calcium sulfate in the cement. The C01/C09 Subcommittee on Research is sponsoring a symposium on this topic in December 2003 to learn about research on this issue and is recommending some changes in standards to better predict performance of specific cement-admixture combinations. 

Subcommittee(s): C01.10, C01.22, C01.28, C09.23

Technical Contact: Leslie Struble (lstruble@uiuc.edu)

Date: December 2002

Topic: Concrete Mix Water Quality

Description: There is currently no method to determine the “reactivity” of concrete wash water or any other water containing fine particles being considered as concrete mix water. Decisions have to be made rapidly in the field concerning the use of such water. Currently, specific gravity (relative density) is measured and is linked to the amount of total solids as described in Specification C 94, Optional Table 3. However, there is no clear link between the specific gravity and reactivity of the water. Field experience has shown that higher specific gravity is associated with more reactive water, leading to more rapid setting, more sensitivity to admixture dosage, and more rapid strength gain. Chemical stabilizing agents are applied on a trail and error basis in an effort to estimate the reactive threshold. Loss on ignition can be used to determine the reactivity, but by the time results are available the water and its reactivity have changed. If it were possible to determine directly water reactivity, then the subcommittee might be able to address the issues involved in the cement-water interactions. Required are 1) a method to determine relative reactivity of wash water, 2) the link between specific gravity and water reactivity, and 3) the link between water reactivity and concrete setting time and strength development. Anyone with research ideas is encouraged to contact the RMC Research Foundation for possible funding. 

Subcommittee: C09.40

Technical Contacts: Richard Szecsy (szecsy1@lmctx.com), Steven Parker (steve.parker@rmcindustries.com), and Colin Lobo (clobo@nrmca.org),

Date: December 2002

Topic: Shrinkage

Description: Although drying shrinkage has long been recognized as a source of cracking in concrete, it is not usually viewed as a major cause of concrete deterioration. Recent examination of deteriorated concrete in the state of Colorado, however, indicates that much deterioration attributed to corrosion of reinforcing steel may, instead, have resulted from drying shrinkage. Research is needed to determine the impact of drying shrinkage on concrete performance and the incidence of major cracking due to drying shrinkage across the country. If shrinkage is seen to be an important factor in concrete deterioration, then a case can be made for adopting specifications that would reduce the incidence of drying shrinkage. Drying shrinkage may produce typical map or pattern cracking, but what is more serious and insidious is the invisible microcracking that may be a precursor to the disruption of the concrete by freezing and thawing, even in air-entrained concrete. In Colorado, it was discovered that the corrosion of reinforcing steel occurred only after such shrinkage cracking and, therefore, was not the cause of the cracking. 

Subcommittee(s): C01.31, C09.68

Technical Contact: Richard Burrows mailto:BURROWS340@aol.com 

Links to Research Needs Compiled by Other Professional Societies

American Concrete Institute (ACI):  www.aci-int.org 

Research and Current Developments Committee homepage, Link
Strategic Development Council, Link
Links to Standards-Related Research

Center for Advanced Cement Based Materials (ACBM):  http://acbm.northwestern.edu/
Research Introduction Page, Link
The Center for By-Products Utilization (CBU):  http://www.uwm.edu/Dept/CBU/
Research Work, Link
Cornell Fracture Group (CFG): www.cfg.cornell.edu
Research Projects, Link
Federal Highway Administration (FHWA):  http://www.fhwa.dot.gov/
Turner-Fairbank Highway Research Center, Link
International Center for Aggregates Research (ICAR):  http://www.icar.utexas.edu/
Current Projects, Link
National Concrete Masonry Association (NCMA):  www.ncma.org
The Council for Masonry Research, Link
National Precast Concrete Association (NPCA):  www.precast.org
National Ready Mixed Concrete Association (NRMCA):  www.nrmca.org
Research, Engineering and Standards Committee,  Link
RMC Research Foundation,  Link
RMC Research Page, Link
Portland Cement Association (PCA):  www.cement.org
PCA Research and Technology, Link
Virtual Cement and Concrete Testing Laboratory (VCCTL):  Link 

Monograph describing development of VCCTL, http://ciks.cbt.nist.gov/monograph
Links to Organizations that Fund Standards-Related Research 

Transportation Research Board (TRB): www.trb.org
Main research problem statement for all committees, Link 

Concrete durability, Link
Concrete properties, Link
Concrete materials and placement techniques, Link 

Basic research and emerging technologies, Link
Mineral aggregates, Link  

National Cooperative Highway Research Program (NCHRP): Link
Projects page with links to current RFPs and pending projects, grouped by subject area (Area 18 is of primary interest and Area 4 is of secondary interest), Link 

Virtual Cement and Concrete Testing Laboratory and ASTM:  http://vcctl.cbt.nist.gov
The Virtual Cement and Concrete Testing Laboratory (VCCTL) is a consortium whose goal is to develop a virtual testing system that will reduce the amount of physical cement and concrete testing and expedite the research and development process in the cement and concrete industry.  At present (June, 2004) the consortium consists of two laboratories in the National Institute of Standards and Technology (NIST) and nine industrial members. 

The VCCTL software package consists of models that predict microstructure development and physical properties for cement-based materials (cement paste, mortar, and concrete). These are based on chemical and microstructural characterization of the starting materials.

NIST and the members of the VCCTL consortium invite ASTM C01 and C09 subcommittees to explore with us how to create accurate, predictive, science-based models that will enable "virtual testing" to complement, or even eventually replace, physical testing. An example of a virtual test is to be found in recent VCCTL v.4.0 work on simulating the results of the C109 mortar cube strength test. Using a well-characterized cement (with chemical composition and particle size distribution) from the VCCTL database, the model enables virtual mortar preparation and cement hydration, then virtual testing of elastic moduli and compressive strength. So far as this has been

checked against experimental data, the accuracy is good. Many other such tests are possible using the current VCCTL software, and many more are able to be developed. 

Subcommittee C01.99/09.99 is willing to help other ASTM C01 and C09 subcommittees utilize the VCCTL. Contact the Chairman, Leslie Struble, the C01/C09 Staff Manager, Scott Orthey (mailto:sothey@astm.org), or NIST, Edward J. Garboczi 







