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ABSTRACT

The objective of this thesis is to investigate uniaxial compressive strength behavior of
cement-fly ash stabilized granitic soils to be used as road construction materials. Test samples
were prepared by mixing a granitic soil from natural deposits with fly ash and cement at varying
rate, The samples were compacted into cylindrical shape test specimens at optimum moisture
content to a relative density compaction of 95% modified compaction and cured for 0 - 90 days
before being subjected to uniaxial compression test. The mixing rates of fly ash and cement were
varied between 3 to 15 percent by weight and the mixing ratio of fly ash : cement varied between
0 :100 to 100 : 0 . Influences of compaction moisture were also investigated by compacting test
specimens to the same level of relative compaction at water contents ranging between 3% to
+3% of the optimum moisture content and subjecting the specimens to uniaxial compression tests
at 28 days curing age.

Samples of granitic soil were taken from 6 natural deposits in Chiang Mai province and
subjected to grain size distribution and Atterberg’s limit tests in laboratory. Results from the tests
revealed that all the samples are nonplastic silfy sand in SM group of unified soil classification
system. The soil sample with grain size distribution close to the average range reported for

granitic soils in Northern Thailand were selected for the above test series.



Results of the tests show increasing trends in values of uniaxial compressive strength with
binder content, curing time and cement ratio as expected. As for the effects of compaction
moisture, for the range of moisture content below optimum meoisture, strength values were found
to decrease as compaction moisture decrease, instead of increasing with the increase in
interparticle forces due to suction pressure, This was thought to be due to breaking down in soil
particles resulting from increasing in compaction energy to achieve the same level of density as at
optimum moisture. Furthermore, moisture contents of the soil samples were found to decrease
with increases in cul;ing time due to consumption of water in chemical reaction to form
cementitious materials. This consumed moisture were found to increase with increases in
compaction moisture, binder content and cement ratio.

Three correlation equations between uniaxial compressive strengths and their influencing
factors were established by multiple regression analysis. All the three equations were found to
give reasonably good correlation but the logarithmic function equation is the most accurate for the
range of variation in parameters of this study. The equation has a coefficient of determination
L equal to 0.978 and can predict strength values with an accuracy of with in 1 25 t/m’

Elastic modulus values of samples compacted at optimum moisture content were found to
range between 100 — 120 times the uniaxial compressive strength values similarly to reported
values by other investigator, However, for samples compacted at moisture content higher or lower
than optimum moisture content. between 1.5 — 3.0%, the elastic modulus values were found to be
lowered to about 80 — 90 times the strength values.

Stabilizing granitic soils for using as base course materials under the specification the
Department of Highways can be achieved by using mixing rate of fly ash and cement in the range
of 10 to 15 percent and ratio of fly ash : cement in the range of 0 : 100 to 35 : 65 . The mixture
should be compacted at moisture content as close as possible to optimum moisture at relative

compaction of more than 95% of modified compaction test,



