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Abstract

Silty soil, when it is wet, cannot carry high loads. To enhance its strength
and being used successfully as subgrade material, it is necessary to modify
its engineering properties. Among ground improvement techniques is soil
reinforcement and soil-cement treatment. Soil reinforcement particularly
using water plastic waste bottles, has been investigated by researchers. Many
of the research show the effectiveness of these type of materials for
improving silty soil properties.

This research aims to study the engineering properties of silty soil reinforced
with water plastic waste bottles. With exceptional to control samples
(untreated soil specimens), other reinforced soil specimens have been treated
with cement. Curing time, length and percentage of fiber, and fiber
roughness are the variables study in this research. In this study, two shape-
looking fiber has been used: smooth and rough surface fiber. The rough
surface has been made using a special tool that made holes in the fiber to
increase roughness surface. For smooth surface fiber, four additive
percentages have been selected between 0-2% with a length of fiber between
10-40mm, respectively. Similarly, for the rough surface fiber the same
percentage of additive has been added but the length of fiver is limited to 30
mm. Moreover, effect of wetting-drying cycles on soil strength has been
studied for soil-reinforced specimens treated with cement and for number of
cycles up to 8 cycles.

Results of lab testing show that adding water waste bottle to the silty soil
helps to increase the unconfined compressive strength, indirect tensile
strength, punching-tensile strength. The highest value of unconfined com-
pressive strength and indirect tensile strength are recorded at 1% fiber and

fiber length of 30 mm. The reported increasing percentages are 40 and 127



for unconfined compressive strength and indirect tensile strength,
respectively. In addition, the highest value of the punching-tensile strength
is recorded at 1.5fiber and fiber length of 30mm at which the increasing
percentage is 230. Moreover, in comparison to the smooth surface fiber, soil
specimens treated with rough surface fiber exhibit higher strength values for
all tested specimens.

For specimens treated with 4% cement, results show that the unconfined
compressive strength, indirect tensile strength, and punching-tensile strength
increase significantly. These properties also increase with the curing time
where the increasing percentages are 1862, 5014, and 2291% , respectively
for unconfined compressive strength, indirect tensile strength, and punching-
tensile strength for 28 days curing time. The values of the unconfined
compressive strength, indirect tensile strength, and punching-tensile strength
exhibit more increase for reinforced specimens treated with cement.
Indicating that the specimens reinforced with fiber and treated with cement
provide the highest improvement in soil strength and the specimens
reinforced with rough surface fiver provide better improvement than those
reinforced with smooth surface fiber.

Regarding to the effect of wetting-drying cycles on the unconfined
compressive strength, indirect tensile strength, and punching-tensile
strength, results show that the natural soil specimens fall apart immediately
after they have been soaked in water. However, results for specimens
reinforced with fiber (1% for compressive and tensile tests, and 1.5% for
punching-tensile test), treated with 4% cement and cured for 28 days show
that the unconfined compressive strength, indirect tensile strength, and
punching-tensile strength for smooth fiber decrease with the wetting -drying
cycle by 150, 129, 29%, respectively. Moreover, the reduction in strength of

rough surface fiber are 61, 90, 21 %, respectively for the unconfined



compressive, at 8 cycles, it is worth noting that despite the decrease in the
values of the three strengths when exposed to the wetting and drying cycles,

they still remain higher than the values of the natural soil.



