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Compaction Testing of
Granular Material

the ISSUE

Adequate compaction of soil and aggregates provides crucial support for pavements and other
transportation infrastructure elements. The South Dakota Department of Transportation (SDDOT)

has identified a need to reevaluate methods in determining whether granular materials have been
compacted to the desired density. SDDOT and other departments of transportation (DOTs) use the
Ohio Highway Department’s Typical Moisture Density Curves for granular material compaction quality
control. However, these long-held standards, which are based on the relationship between soil weight
and moisture-density curves under given levels of compaction, may not be adequate for testing
compaction of unprocessed and recycled materials as the curves were based on finer-grained soils.

the RESEARCH

A survey was conducted to gather additional information of compaction practices utilized by
surrounding DOTs. Data provided by the SDDOT were analyzed to evaluate the adequacy of using the
Ohio Highway Department’s Typical Moisture Density Curves. These data were also analyzed to create
a new family of compaction curves based on granular base course and subbase materials previously
tested by the SDDOT.
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the FINDINGS

Based on collected data, researchers developed a new family of
compaction curves to be utilized in base and subbase material
compaction quality control. These curves follow a more effective
regression model than the previously used curves.

the IMPACT

The newly developed curves may reduce the time required to obtain
target density and the optimum moisture content associated with
assessing compacted granular materials. This may lead to better
approximations in achieving acceptable percentages of the target
density when conducting in-place field testing. This would also likely
reduce over compaction, saving time in the compaction process
and reducing costs.
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