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ABSTRACT

An experimental program was undertaken to study the effects of polyester fiber
inclusions and lime stabilization on the geotechnical characteristics of fly ash-soil
mixtures. An Indian fly ash was mixed with expansive soil in different proportions. The
geotechnical characteristics of fly ash-soil specimens, lime-soil specimens and lime-fly
ash-soil specimens mixed with different proportions of randomly oriented fibers were
investigated. Lime and fly ash were added to an expansive soil at ranges of 1-10% and
1-20%, respectively. Test specimens were subjected to compaction tests, unconfined
compression tests and split tensile strength tests. Specimens were cured for 7, 14, and 28
days after which they were tested for unconfined compression tests.

INTRODUCTION
Soil stabilization is defined as the

conditioning methods to  predict
performance in the adverse conditions

modification of native soil or aggregate
in an effort to improve its engineering
properties. While  stabilization
techniques have been used to modify soil
for thousands of years, modern
stabilization utilizing laboratory
experimentation began around 1930.
Since then, a variety of stabilizers have
been investigated, including lime,
portland cement, fly ash, blast furnace
slag, lime-fly ash, bituminous products
in various forms, road tar, calcium
chloride and other salts, and several non-
traditional additives. As the popularity
of each group of stabilizers has increased
through time, various organizations have
been created to promote particular
stabilizers and to establish procedures
for their use. These organizations have
also created stabilizer-specific

unique to cold regions. Soil stabilization
is a technique for improvement of weak
soils. The engineering properties of soil
can be improved by soil stabilization.
Stabilization, in a broad sense,
incorporates the various methods
employed for modifying the properties
of a soil to improve its engineering
performance. Stabilization is being used
for a variety of engineering, the most
common application being in the
construction of road and air-field
pavements, where the main objective is
to increase the strength or stability of
soil and to reduce the construction cost
by making best use of the locally
available materials.
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BENEFITS OF SOIL MATERIALS AND
STABILIZATION INCLUDES EXPERIMENTAL RESULTS
e Very substantial increases in The soil used in testing was black cotton

resilient modulus values (by a
factor of 10 or more in many
cases)

Very substantial improvements
in shear strength (by a factor of
20 or more in some cases)
Continued strength gain with
time, even after periods of
environmental or load damage
(autogenous healing)

Long-term  durability  over
decades of service even under
severe environmental conditions

soil. Physical and engineering properties
of black cotton soil used for testing are
given in Table 1. The fly ash was
collected from the thermal power station
at tuticorin in India. Table 2 presents the
physical and engineering properties of
the flyash. Table 3 presents the Physical
and Engineering properties of hydrated
lime. Table 4 presents the Physical and
Engineering properties of Properties of
Fibers Used. Fig. 1 and 2 shows the
maximum dry density and Optimum
moisture content respectively. Fig. 3 and
4 shows the unconfined compressive
strength of lime & fly ash mixed soil and
fibre mixed soil respectively.

Table 1 Physical and Engineering properties of block cotton soil

Property Value
Specific gravity 2.72
Liquid limit 68
Plastic limit 49.65
Optimum moisture content (%) 29.4
Maximum dry density (g / cm") 1.32

Table 2 Physical and Engineering properties of fly ash

Property Value
Specific gravity 2.14
Liquid limit 43

Plastic limit Nonplastic
Optimum moisture content (%) 34
Maximum dry density (g / cm®) 1.1
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Table 3 Physical and Engineering properties of Hydrated lime

Property Value
Specific gravity 2.05
Normal consistency 43.50
Initial setting time (min) 165
Final setting time (hr) 46.25
Fineness percentage 2.65
Soundness Lechatlier’s expansion (mm) 1.8
Compressive strength 14 days (N/mmz) 1.45
Compressive strength 28 days (N/mm?°) 2.18

Table 4 Physical and Engineering properties of Properties of Fibers Used

Property Value

Type polyester synthetic

Cut length (mm) 3, 6,12 plain, and 6
crimped

Cross section triangular

Size of cross section (mm) 30-40

Tensile elongation (%) greater than 100

Specific gravity 1.34-1.40

Tensile strength (N / mm®) 400-600

Color White
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CONCLUSION mixtures  at 8% lime content and
On the basis of the present study, the 15% fly ash content increases

following conclusions are made, unconfined com- pressive strength and

1. With the increase in lime content,
the maximum dry density of soil-lime
mixes decreases and optimum moisture
content increases. The fall in density is
more significant at lower percentages
of lime. When fly ash is added to soil-
lime mix-ture, maximum dry density
decreases  further and optimum
moisture content increases. The results
of compaction tests showed that
limited quantity of polyester fibers
0.5-2.0% had no significant effect on
maximum dry density and optimum
moisture content of fly ash-soil-lime-
fiber mixtures.

2. Time of curing does not produce
much increase in strength up to 4% of
lime content.

3. Fly ash is beneficial in combination
with lime in improving properties of
soil. With the increase in the
percentage of fly ash keeping amount
of lime as constant, strength tends to
increase and reaches a certain
maximum value and thereafter it starts
decreasing, but is always higher than
that of the respective soil-lime mixture.
4. The optimum value of lime content
and fly ash content in fly ash-soil-lime
mixtures may be taken as 8 and 15%,
respectively.

5. The addition of 1.5% of 6 mm
plain fibers or 1.0% of 6 mm crimped
fibers to fly ash-soil-lime-fiber
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split tensile strength by about 74 and
100% respectively, as compared to that
of same mixture without fibers. Also,
with the addition of 1.5% of 6 mm
crimped fibers or 1% of 12 mm plain
fibers, the gain in un- confined
compressive strength and split tensile
strength is about 100 and 135%,
respectively, in comparison to that of
the same mixture without fibers.

6. The ratio of split tensile strength
and unconfined compres- sive strength
increases with increase in fiber content,
which shows that polyester fibers are
more efficient when soil was subjected
to tension rather than to compression.
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