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ABSTRACT

The purpose of the study in this thesis is to investigate relationships between values of
resilient modulus and engineering properties determined from unconfined compression test for
cement stabilized soil aggregates of Northern Thailand. Three types of sail aggregates were used
in this study: Laterite, Terrace Gravel and Decomposed Granite. The soil aggregates were mixed
with cement in the range of 2 to 10 percent by weight and compacted to their maximum dry
density at optimum moisture content values. The compacted cement stabilized soil samples were
cured for 7 days under room temperature and moisture conditions before subjected to unconfined
compression or repeated load tests. Repeated load indirect tensile and triaxial compression tests
were used to determine the values of resilient modulus.

Results from unconfined compression test indicate that values of unconfined compressive
strength of the different soils increase with the increases in cement contents at varying constant

rates. For the Terrace Gravel and Decomposed Granite which are well graded and containing only



small amount of fines, the rate of increase in unconfined compressive strength with cement
contents are equal with each other but higher than in case of the Laterite which is poorly graded
and containing more fines. Values of elastic modulus E;, determined from stress - strain
relationship of unconfined compression test were also found to be increasing linearly with cement
contents. For the Terrace Gravel which is well graded and has low percentage of wear, the rate of
increase in modulus values with cement contents was found to be highest. For the Decorhposed
Granite which has higher percentage of wear, the rate of increase was found to be lower than
Terrace Gravel even though both soils are of almost of the same grain size distribution and
plasticity. For the Laterite, the rate of increase in elastic modulus with cement contents was found
to be lowest. Furthermore, it was found that elastic modulus E,, values show good linear
correlation with unconfined compressive strength values for all type of soils. Correlations for the
Laterite and the Decomposed Granite are almost unique while the Iinear correlation of the Terrace
Gravel scems to have steeper slope.

Values of resilient modulus from indirect tensile test show similar trends of changes with soil
properties and cement contents as those of the elastic modulus E,; values. Values of resilient
modulus are however found to be higher than elastic modulus E,; values and also higher than
resilient modulus values as reported by other researchers. This was thought to be due to the low
stress level used in the repeated load test of this study (about 3.0 percent of unconfined
compressive strength). Results of the repeated load triaxial test indicate that values of resilient
modulus do not vary significantly with soil types and cement contents.

Correlations between resilient modulus from indirect tensile test and unconfined compressive
strength values were found to vary for the different soil types. But a unique empirical correlation
between resilient modulus and elastic modulus E,; values was found for all the soils used in this
study. This empirical correlation, M, = 21 (E,), has coefficient of determination of 0.893 and 95

percent confidence level.



