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SECTION SIX

AREAS OF FUTURE STUDY
6.1 TESTING METHODS

At this time, there is no strong consensus on proper testing methods and/or testing apparatus for flowable fill.  Researchers are conducting many different types of tests using many different types of equipment, making it difficult to compare data and draw conclusions.  Decisions need to be made regarding: (1) what properties are critical to designing flowable fill, (2) what equipment shall be used to measure these properties, and (3) what testing conditions best represent field situations.  A primary decision must be made to test flowable fill as soil or as concrete.  Flowable fill has properties of both materials and may require unique testing methods instead of trying to force flowable fill to conform to soil or concrete test methods.


Examples of specific tests that could be developed and/or refined include:  (1) a test to determine segregation, instead of a subjective visual interpretation and (2) refinement of unconfined compressive strength testing, especially recognition that the water content of the material may have a profound effect on the strength, as in soil testing.

6.2 ADMIXTURES

A multitude of admixtures used in the concrete industry may be useful in improving the characteristics of flowable fill.  Air-entrainment is commonly used in flowable fill to increase flowability, reduce strength, reduce the amount of water required, and provide greater resistance to freeze-thaw cycles (Nantung 1993; Hoopes 1998).  Superplasticizers can also be used to reduce the water requirement.  Accelerators and rapid-set cements can shorten the setting time without leading to excessive long-term strength.  Drawbacks to using admixtures are increased cost and increased complexity of understanding how ingredients are interrelated and how each key property is affected.

6.3 FOUNDRY SAND SUPPLY

In addition to technical issues, many practical issues must be addressed before foundry sand will be used in flowable fill on a large-scale basis.  Foundry sand generators must institute quality control measures to ensure a consistent by-product that can be marketed to the ready-mix industry.  Foundry sand must be processed to remove metal, debris, and lumps such as cores.  The sand must be kept dry because moist bentonite causes the sand to clog batching equipment at the ready-mix plant.  The bentonite content of the material must be consistent so that mix designs do not have to be altered on a daily basis.


Another issue is the quantity of foundry sand available and the timing of availability.  Especially for smaller foundries, the volume of foundry sand generated may be small and may not be generated on a regular basis.  Ready-mix producers often need a large quantity of sand in a short period of time, which are requirements that foundries may not always be able to accommodate.  Research has been conducted to evaluate blending foundry sand with concrete sand to allow reuse of foundry sand in flowable fill without requiring large volumes (Tikalsky et al. 1998).  Another option may include many foundries blending their foundry sands at a central facility and collectively marketing the material to the ready-mix industry.  Processing and blending foundry sands at a single facility would increase the volume available and reduce the capital investments required by each foundry to process their by-products.

6.4 FIELD STUDIES

Although many field demonstrations have been conducted using foundry sand in flowable fill, very little has been done to carefully analyze the performance of these projects.  Field studies are needed to validate laboratory testing conditions and to evaluate performance criteria used in specifications.  Field strength, excavatability, deterioration due to environmental effects, and leaching should be evaluated in long-term field tests.
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