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ABSTRACT
Expansive soils are soils associated with constant volumetric change due to alternations
in the moisture present in such soils, and such volume variations can lead to the
expansive soils being unsuitable for use as subgrade material. The research was focused
on the use of Polyethylene Terephthalate fibre in the reinforcement of hydrated lime-
stabilised expansive soils to improve the properties of these soils. The research had
specific objectives which were achieved by following a methodology that had
implemented laboratory tests such as Sieve analysis, Atterberg Limits, California
Bearing Ratio, Unconfined Compressive Strength, Free Swell Index, and Proctor
Compaction on the neat soil along with other samples with a constant 6% content of
Lime and varying percentages of fibre from 0 % to 2 %. There was a Tensile strength test
done on the fibre. The tests were done following a given set of standards, after which
the results on the neat sample found the soil to be expansive clayey soils and the fibre-
reinforced soil that was lime stabilised had the optimum mix ratio of 6% lime and 1.5 %
fibre. The optimum mix ratio had a California Bearing Ratio of 54 % and an Unconfined
Compressive Strength of 0.59 MPa. The results of the soil mixed with 1.5 % fibre and 6
% lime all matched the standards of subgrade material according to the Ministry of
Works and Transport, General Specifications for Road and Bridge Works, 2005 manual.
This implied that hydrated lime and Polyethylene Terephthalate fibre can be
implemented in the improvement of properties of expansive soils to acceptable
standards for subgrade material. There is a need for more research into the use of other

fibres in the reinforcement of lime-stabilised soils.
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CHAPTER ONE: INTRODUCTION

1.1 Background

Expansive soils, prone to large volume changes with moisture fluctuations, pose major
engineering challenges globally. These "swell-shrink” soils, as they're sometimes called,
cause billions in damage annually to pavements and structures. Expansive soils undergo
notable volume alterations due to fluctuations in moisture levels. These changes can
result in either swelling or shrinkage, which is why they are also referred to as
swell/shrink soils (Jones & Jefferson, 2012). The shrink-swell phenomenon in soils is
attributed to their mineral composition. Clay soils containing specific mineral types like
montmorillonite, smectite, or vermiculite are especially susceptible to this shrink-swell
behaviour (Lees, 2021). The expansive soils are found particularly in the Eastern and
Northern parts of Uganda in districts such as Nakapiripirit and, such areas require

suitable subgrade material for road construction.

Lime-stabilised soil exhibits superior strength enhancement properties. However, it
suffers from low tensile strength and tends to develop significant cracking because the
lime-stabilised soil becomes brittle. To address this limitation and further enhance the
mechanical properties of the stabilised soil, there is a need to use PET fibres to
reinforce such soil. This reinforcement aims to minimise both vertical and lateral

deformation within the lime-stabilised soil (Wei, et al., 2018).



1.2 Problem Statement

Engineers come across a range of problematic soils, such as expansive soils, during road
construction projects that pose significant obstacles. Because highly flexible clay
minerals like aluminium and iron, which alternately expand and contract with variable
moisture concentrations, are present in expansive soils, the roadways get cracked and
collapse (Jones & Jefferson, 2012) . Expansive soils along the chainages of 47+800 km
of the Muyembe-Nakapiripirit road were found to have expansive soils which have issues
of experiencing constant volumetric changes due to moisture content variations in the
subgrade resulting in pavement damage, and this has led to disruption of normal traffic

flow on the road according to UNRA.

The issue of heaving was found to disrupt the normal movement of vehicles along the
road section with the expansive soils. Lime stabilisation is a technique that has been
applied in the controlling of the swell-shrink characteristics of the expansive soil.
However, the sulphate present in the expansive soils leads to the lime stabilisation
being ineffective. The experimental research showed that sulphate contamination had
a substantial outcome on the soil profile, and the index properties of lime-stabilised
soil which led to brittle failure of soil and a reduction in strength properties (Raja &

Thyagaraj, 2021).

The response to the problem is to use the Polyethylene Terephthalate fibre to reinforce

the lime-stabilised soils to improve the strength properties of such soils.



1.3 Objectives and Research Questions

1.3.1 Main Objective
To assess the use of Polyethylene Terephthalate fibre in the reinforcement of lime-

stabilised expansive soils.

1.3.2 Specific Objectives

1. To ascertain the physical properties of the neat soil sample.

2. To determine the mechanical properties of the Polyethylene Terephthalate fibre

and chemical properties of hydrated lime.

3. To ascertain the mix ratios of Polyethylene Terephthalate fibre, hydrated lime,

and expansive soils to achieve the desired strength properties.

4. To determine the strength properties of the soil stabilised with hydrated lime
while reinforced with varying Polyethylene Terephthalate fibre in the

appropriate mix ratios.

1.3.3 Research Questions

1. What are the physical properties of the neat soil sample?

2. What are the mechanical properties of the Polyethylene Terephthalate fibre and
the chemical properties of hydrated lime?

3. What are the mix ratios of Polyethylene Terephthalate fibre, hydrated lime, and
expansive soils to achieve the desired strength properties?

4. What are the strength properties of the soil stabilised with hydrated lime while
reinforced with varying Polyethylene Terephthalate fibre in the appropriate mix

ratios?



1.4 Scope of Work

1.4.1 Geographical scope
The study was to be carried out along the Muyembe-Nakapiripirit road section along the

chainages of 47+800 km, and this was where the expansive soils were obtained.

1.4.2 Time Scope

The study was conducted from September 2023 to April 2024.

1.4.3 Content Scope
The study scope focused on assessing the application of Polyethylene Terephthalate

fibre in the reinforcement of lime-stabilised expansive soils.

1.5 Justification

The use of Polyethylene Terephthalate fibre and lime in the stabilisation of expansive
soils aims to improve soil strength. Lime has been widely used in stabilisation, despite
being associated with cases of low strength properties, failing to carry the loading of
the structure in some cases influenced by different factors such as sulphate attack,
carbonation, and so on. Normally 2 to 8 % of lime may be required for coarse-grained

soils and 5 to 8 % of lime may be required for plastic soils. (Lone & Sachar, 2022).

Combining PET fibre with lime affirms that lime stabilisation has a more pronounced
positive impact on strength. Additionally, the optimal strength for clayey soil
reinforcement occurs with a 1.5 % fibre. Typically, reinforcement with strips results in
higher strength, as indicated by the point load strength index, and greater flexibility

under applied impact loads. (Koohmishi & Palassi, 2022).



Plastic pollution is a massive problem. Every year, hundreds of millions of tons of plastic
trash are produced, and a huge portion ends up in our environment where it can last
for many years. Millions of tons also wind up in our oceans each year. If no action is
taken, this plastic pollution will keep growing at an alarming rate. Thus there is the
need to find ways to either get rid of plastic waste entirely or develop environmentally
friendly methods to reuse it (Urian, et al., 2023). The Polyethylene Terephthalate waste
can be used to get the fibre to be used in the reinforcement of the expansive soils

stabilised with lime.

1.6 Significance

The project will advance the knowledge of soil stabilisation and develop a method for
implementing the Polyethylene Terephthalate fibre in the reinforcement of lime-
stabilised expansive soils. This is significant because there will be no need for merely
excavating and dumping such soils, resulting in cost savings as well as time saved in
procuring labour and machinery to remove the given expansive soils. Furthermore, the
project will provide the opportunity to use the good strength properties of Polyethylene
Terephthalate fibre in improving the strength properties of lime-stabilised expansive

soils.



CHAPTER TWO: LITERATURE REVIEW

2.1 Expansive Soils

Expansive soils pose significant challenges due to their tendency to undergo substantial
volumetric changes with seasonal moisture fluctuations, particularly in arid and semi-
arid regions. These fluctuations, characterized by drying and wetting cycles, lead to
shrinkage and swelling, causing considerable differential movements in building
foundations and highway pavements. Such movements, influenced by changes in water
content and tension, are most severe in fine-grained soils with high plasticity. Expansive
soils are responsible for common types of cracks and distress observed in pavement
infrastructure, with longitudinal cracking indicative of volumetric changes in the
pavement subgrade. These differential movements significantly impact pavement
performance, reducing its service life. Engineering practitioners are currently seeking
feasible and implementable solutions to mitigate the effects of seasonal pavement
surface movements on both the functional and structural aspects of pavement

structures (Sarker & Wang, 2022).

Furthermore, the shrinking and swelling are seen to be partly irreversible processes,
and this implies that the damage to structures particularly road pavements and

buildings can be a continuous occurrence (King, n.d.).

2.2 Soil Stabilisation

Soil stabilisation is the use of biological, chemical, or mechanical methods to improve
the engineering properties of soil to increase its workability. Such properties include
shear strength, permeability, compressibility, durability, and plasticity. The procedure

of improving the grading of the particle size can be accomplished through binder
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addition to the weak soils. Soil stabilisation can be accomplished by several methods.

All these methods fall into two broad categories namely;

1. Mechanical stabilisation
Under this category, soil stabilisation can be achieved through a physical process by
altering the physical nature of native soil particles by either induced vibration or
compaction or by incorporating other physical properties.

2. Chemical stabilisation
Soil stabilisation depends mainly on chemical reactions between the stabiliser
(cementitious material) and soil minerals to achieve the desired results. By adding these
stabilisers, loose soil particles become bound together, creating a stronger and more
stable material. Compared to natural soil, stabilised soil is less likely to absorb water
(lower permeability), resists compression better, and is generally stronger. The specific
type of stabiliser used depends on which weaknesses of the natural soil need to be
addressed. In the world of engineering, the key soil properties of concern are how much
the soil shrinks or swells (volume stability), its strength, how much it compresses under

pressure, and how easily water can pass through it (THE CONSTRUCTOR, n.d.).

2.2.1 Selection of a suitable Soil chemical stabiliser

There are predominantly two common chemicals used as soil stabilisers, and these are
lime and cement in particular. However, the decision on what chemical stabiliser to use
came from the guidance of the Ministry of Works and Transport General specifications

for Roads and Bridges 2010 manual (SERIES 3000) as illustrated below.



% passing the 0.075 | Plasticity Index (%) Best suited stabiliser
mm sieve BS 1377: Part 2
BS 1377-2
Pl is less than 6
or Pl x (% passing 0.075 mm) is | Cement only 1)
Less than 25% less than 60
6-10 Cement preferred
More than 10 Cement and/or lime
Less than 10 Cement preferred
More than 25% 10 - 20 Cement and/or lime
More than 20 Lime preferred 2)

Table 1: Guide to the selection of stabiliser. Source (SERIES 3000- EARTHWORKS AND

PAVEMENT LAYERS OF GRAVEL OR CR)

The above table guided the selection of the chemical stabiliser to use based on the
percentage passing of soil through the 0.075 mm sieve along with the obtained Plasticity
Index. The two parameters were utilised in unison, and this was in that the given
Plasticity Index obtained had to correlate with the percentage passing to communicate

the chemical stabiliser to be used on the expansive soils.



2.2.2 Hydrated Lime

Hydrated lime is also known as calcium hydroxide. Hydrated lime can either be a white
powder or a white putty-like material. It can be used in various applications, including
construction, and chemical manufacturing. It is commonly used as a building material,
particularly as a mortar for bricklaying and plastering. Hydrated lime has several
advantages over other types of lime. It is easy to handle and store as a wet putty or dry
powder. It is also less caustic than Quicklime, making it safer to handle. Additionally,
it has a longer shelf life than quicklime, as it does not react with air as quickly
(LimePlanet, 2023). The chemical properties of the hydrated lime tend to vary though
based on what specific application of such lime. The hydrated lime has the following

composition as stated below (Calik & Sadoglu, 2014).

Parameter Value (%)
Ca(OH), 85.80
Ca0 65%
MgO 1.40
Sio 0.23

Table 2: Chemical properties of the hydrated lime. Source (Calik & Sadoglu, 2014).



Hydrated lime can be applied to enhance soil stability and compaction on construction
sites, thereby improving the long-term strength of the soil. Lime with a high
composition of Calcium Hydroxide is taken to be of high purity (MINTEK RESOURCES,

n.d.).

2.2.3 Lime in Soil Stabilisation

Lime soil stabilisation involves enhancing soil properties such as density and bearing
capacity by adding lime. The factors influencing this process include soil and lime types,
lime content, compaction, and curing duration. When lime is introduced to the soil, a
pozzolanic reaction occurs, where pozzolana materials react with lime in the presence
of water to generate cementitious compounds. The fundamental mechanism behind
lime-soil stabilisation is the ion exchange between lime and soil. Treating clayey soil
with lime facilitates cation exchange, leading to increased plastic limit and reduced
plasticity index, thereby enhancing soil stability. Lime also acts as a binding agent for
clayey gravel when clay contains gravel within it. The addition of lime to pozzolanic
soil in water results in a reaction where calcium hydroxide from the lime reacts with
siliceous and aluminous materials in the soil, creating a mixture with cementitious
properties, known as the pozzolanic reaction. This reaction boosts the strength of the
lime-soil mixture, with strength gradually increasing over time as the pozzolanic

reaction continues for extended periods (THE CONSTRUCTOR, n.d.).

Normally 2 to 8 % of lime may be required for coarse-grained soils and 5 to 8 % of lime
may be required for plastic soils. (Lone & Sachar, 2022).However, the reaction between

sulphate and alumina in soils and the calcium of excess lime can lead to soil swelling
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that may contribute to expansion by hydration, and this swelling can lead to the

weakening of the soil strength of the expansive soils (Wang, et al., 2019).

2.3 Soil reinforcement

Soil reinforcement is a method employed to enhance the strength and rigidity of soil.
Various engineering methods, such as geogrid and geotextile, are utilized to bolster soil
strength. This involves integrating earth fill with reinforcing strips, capable of
withstanding significant tensile forces. Soil reinforcement represents a contemporary
approach utilized across diverse projects to avert soil slope failures and enhance soil-

bearing capacity (Civil Wale, n.d.).

Fibre-reinforced soil is characterized as a soil mixture containing randomly dispersed
discrete elements, namely fibres, which enhance the mechanical properties of the soil
composite. This type of soil acts as a composite material, with high-tensile-strength
fibres embedded within a soil matrix. When subjected to shear stresses, the soil
activates tensile resistance within the fibres, thereby augmenting the overall strength

of the soil (Hejazi, et al., 2012).

Soil reinforcement stands out as a dependable and practical approach for enhancing
the properties of fine-grained soil. Various technologies such as metallic strips, bars,
geogrids, geotextiles, and fibres are widely recognized for this purpose. Utilizing
metallic strips, geogrids, or geotextiles reinforces soil by enhancing its tensile strength
in a specific direction. Despite the significance of tensile stresses, there's a possibility
of weak planes existing at the interface between soil and reinforcement. Alternatively,

the random integration of fibres into the soil is considered an efficient method akin to
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stabilising with additives. Fibres are simply blended into the soil, similar to other agents
like lime or cement. This approach mimics the activity of plant roots, maintaining
strength isotropy and minimizing the formation of weak planes in the reinforcement
direction. Moreover, these fibre additives solely modify the physical properties of the
soil without any adverse environmental impact. Compared to untreated soils, those
reinforced with fibres demonstrate enhanced ductility and no decrease in post-peak
strength. Synthetic fibres, owing to their consistent material properties and

repeatability, are deemed suitable for reinforcement purposes (Zafar, et al., 2023).

2.3.1 Fibre-reinforced soil

Fibres rooted in the soil can vary in form, texture, stiffness, content, length or aspect
ratio, orientation and so on among which content, length and orientation of fibres are
the most practical concerns in geotechnical applications. Fibre-reinforced soil can be
grouped into two categories according to their method of application: Oriented

Distributed Fibre-reinforced Soil and Randomly Distributed Fibre-reinforced Soil.

| Fiber-reinforced Soil

Emerging trend of Sail Reinforcement Technolagy

| Oriented Distributed Fiber-reinforced Soil (ODFS) | Randomly Distributed Fiber-reinforced Soil (RDFS)
Soil Stratum Driented Soil Stratum
Distributed Fiber 4 e o o
= . g e .
LY """\‘ i . . 1 Ly
- e i L I...",\Randaml\r
Reinforced i P : _.,-_‘1 S——=— Distributed
" [Planes b M L U A ¢ T IS Fiber
—_ T T . NS
. - Y=t
1 A

Figure 1:Classification and illustration of Fibre reinforcement mechanism of

soil.Source ( Gowthaman, et al., 2018).

12



ODFS is a commonly acknowledged method of soil reinforcement, involving the
integration of natural fibres into planner systems in vertical, horizontal, or combined
orientations. Its operational principle mirrors the geosynthetic methods, wherein
materials such as geo-grids, geo-mats, and geo-textiles are utilized to reinforce weaker
soil layers. By introducing fibres, ODFS boosts the frictional strength along the
reinforced planes, while the un-reinforced sections depend solely on their inherent
strength. This approach may result in the formation of potential failure planes in
weaker, unreinforced zones. Alternatively, RDFS is a widely accepted method for
enhancing soil quality, where fibres with desired characteristics and quantities are
randomly mixed and compacted in situ. The adoption of RDFS has gained traction
recently due to its simplicity: short discrete fibres can be easily blended with soil, akin
to adding cement, lime, or other additives. This approach offers a uniform increase in
the strength of the soil composite without introducing continuous weak planes. The
RDFS technique capitalizes on the natural behaviour of plant roots, which reinforce soil
by adding friction and interlocking. Initially, when the soil particles undergo stress, they
compact and cause fibre deformation. Subsequently, as soil particles rotate and directly
impact the fibres, they generate direct forces during the fibre-soil interlocking phase.
At the same time, soil particles in contact with the fibres induce frictional forces in
addition to interlocking forces. Eventually, these interlocking and frictional forces work
together to activate tensile stress on the fibre material. Additionally, the random
arrangement of fibres promotes adhesive bonding between the fibres and soil,
enhancing composite strength. The interaction of the flexible fibres acts as a structural

mesh, effectively binding the soil together and improving its structural integrity. The
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RDFS mechanism was found to be the more applicable method when doing fibre

reinforcement within soils ( Gowthaman, et al., 2018).

Normal Stresses

Tensile
Stress |

Pore Water Soil Particles Air Voids Deformed Fiber Unit
(a) (b)

Figure 2: Schematic representation of a randomly distributed fibre unit at (a) initial
stage and (b) deformation stage due to loading, where the effect of interlocking,
friction and interface bonding induces mobilisation of the tensile stress on the fibre

unit. Source ( Gowthaman, et al., 2018).

2.3.2 PET fibre reinforcement in soil

Geosynthetics, composed of synthetic or natural polymers, are materials utilized in
conjunction with soil, rock, or other geotechnical substances. They encompass a range
of products like geotextiles, geogrids, geocells, geomembranes, erosion control mats,
and geo-composites. Geotextiles, the most prevalent among these, trace their earliest
known application back to sand-filled nylon bags used in the Dutch Delta Works in 1956.
Over the past six decades, geotextiles have become integral to geotechnical
engineering, serving purposes such as filtration, drainage, reinforcement, and erosion

protection ( Wu, et al., 2020).
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Geosynthetics, specifically geotextiles crafted from synthetic polymers like PP and PET,
are produced abundantly due to cost-effectiveness and the ease of obtaining fibres
through melt-spinning technology. Their impressive mechanical strength, durability,
and hydrophobicity make them ideal for various geotechnical engineering tasks, such
as enhancing the load-bearing capacity of soil for construction site preparation such as

road works (Tanasa, et al., 2022).

In recent years, the utilization of randomly dispersed fibres in clayey soil for soil
improvement applications has gained considerable attention in geotechnical
engineering research. Incorporating these fibres into the soil has been observed to
enhance shear strength, soil soil-bearing capacity, diminish settlements, and restrict
lateral deformations. Both natural and synthetic fibres offer significant advantages,
including cost-effectiveness and the potential for synthetic fibre production through
plastic waste recycling. Recycling polyethene terephthalate (PET) presents two main
approaches: mechanical and chemical methods. Mechanical recycling involves
techniques such as PET shredding using specialized machinery, which alters the physical
form of PET without changing its chemical composition. (Kalkan, et al., 2020).
Furthermore, the fibres enhance shear strength by establishing an interlocking matrix
between the fibres and the soil. Fibres play a role in restraining soil movement under
external stresses. Moreover, the formation of a gel within the stabilised soil matrix binds
soil particles together, augmenting the strength of lime-stabilised soil with fibre

reinforcements as compared to untreated soil (Tamassoki, et al., 2022).
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CHAPTER THREE: METHODOLOGY

3.0 Introduction

This chapter encompasses the content of the materials used during the conduction of
the research, and the methods implemented to achieve the objectives of the given
research when incorporating the given materials in the project design. The section on
materials looked at how the various components of the project design such as the fibre,
lime and the expansive soils were obtained and managed till transportation to the
testing laboratory then part of the methods looked at the various tests carried out using

the obtained materials along with how they were applied in the mix ratio design.

3.1 Summary of the Methodology
The methodology looked at the various tests carried out to achieve the specific
objectives of the research. The following specific objectives were meant to be

achieved through the conduction of the given tests according to the standards.

3.1.1 Physical properties of the neat soil sample

The neat soil sample had the following tests carried out on it as stated below.

1. Particle size distribution with reference to BS 1377: Part 2 1990.
2. Atterberg Limit tests with respect to BS 1377: Part 2 1990.

3. Proctor test with respect to BS 1377: Part 1990.

4. CBR with respect to BS 1377: Part 4 1990.

5. Free Swell Index with reference to 1S:2720 (Part 40) 1997.
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3.1.2 Mechanical properties of the Polyethylene Terephthalate fibre and chemical

properties of hydrated lime

The mechanical properties of the PET fibre in particular the tensile strength were
obtained through carrying out a tensile strength test with reference to ASTM D638-14.
The hydrated lime meant to be used for the research was purchased from the market

hence it was found to have standard chemical properties.

3.1.3 Mix ratios of Polyethylene Terephthalate fibre, hydrated lime, and expansive
soils to achieve the desired strength properties

The mix ratios of the project design were to incorporate varying portions of the
expansive soils while maintaining a standard hydrated lime composition of 6 %, meant
for soil stabilisation, which was identified to correspond to the optimum lime content
range according to previous scholars. The PET fibre composition for reinforcement was
to be added from 0 % to 2 % in intervals of 0.5% based on the literature. The total
percentage for each mix ratio was to be 100 %, and the tests for each mix ratio were

as stated below.

1. Particle size distribution with reference to BS 1377: Part 2 1990.
2. Atterberg limit tests with respect to BS 1377: Part 2 1990.

3. Proctor test with respect to BS 1377: Part 1990.

4. CBR with respect to BS 1377: Part 4 1990.

5. Free Swell Index with reference to 15:2720 (Part 40) 1997.

6. UCS with reference to BS 1924: Part 2: 1990.
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3.1.4 Strength properties of the soil stabilised with hydrated lime while reinforced
with varying Polyethylene Terephthalate fibre in the appropriate mix ratios.

The fourth specific objective was done in correlation with the third specific objective
hence it was found that the tests conducted while using the suitable mix ratios were

as stated below.

1. Proctor test with respect to BS 1377: Part 1990.
2. CBR with respect to BS 1377: Part 4 1990.

3. UCS with reference to BS 1924: Part 2: 1990.

3.2 Materials and Methods

3.2.1 Materials

a) Expansive soil

The soil samples of the expansive soil were obtained along the Muyembe-Nakapiripirit
road stretch along the chainage of 47+800 km. There were two trial pits dug to an
average depth of 0.5m along one pathway which was offset from the road stretch. The
digging was done using a pickaxe and spades, and the dug soil samples were placed in
eight tightly closed sacks with each sack carrying fifty kilograms of soil. Some soil
samples were packed in two airtight bags each with a capacity of one kilogram. The
packed soil samples were then all loaded onto a vehicle to be transported to the
laboratory where the soil tests were to be conducted. The soil was air-dried for two

days.
b) Hydrated Lime

The hydrated lime was purchased from a hardware store in Mukono District in Uganda.
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c) Polyethylene Terephthalate Fibre

The PET material makes a variety of plastic bottles used by beverage companies for
drinks like water and soda in particular. Hence the first step was to acquire an amount
of around five kilograms of PET plastic waste bottles. The bottles were then washed
with water and soap to remove any dirt. The clean plastic waste bottles were taken for
cutting using a pair of scissors to remove the top part of the bottle and the lower part
to allow for the acquisition of a sheet of plastic to be cut. The plastic sheets were then
selectively chopped to a given size of 2mm in diameter and length of 20 mm. There was
the application of the fibres in compositions of 0.5 %,1.0 %, 1.5 % and 2.0 % in the

project mix design.

Figure 3: Mixing of 6% hydrated lime and 94% dry weight of expansive soil. Source

(Manana, 2024).
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3.2.2 Methods
The tests carried out were done in reference to set standards to achieve the set
objectives of the research project. The tests were conducted in relation to the

chronological order of the specific objectives of the research.

3.2.2.1 Particle Size Distribution

Particle size distribution was a critical factor in soil classification. Soil texture, which
was determined by the proportion of sand, silt, and clay particles, was a fundamental
property used to classify soils. The size ranges are likely to control the engineering

properties of the soil. The test was done with reference to BS1377: part 2:1990.

3.2.2.2 Atterberg Limit tests

The tests were done to determine the Plastic Limit, Liquid Limit, and Plasticity Index.
The tests were done with reference to the BS 1377: Part 2 1990. The Liquid Limit was
the water content for which the soil altered from a liquid to a plastic state, and the
Plastic Limit referred to the moisture concentration at which the soil can no longer
change shape without cracking. The Plasticity Index is the difference between the

Liquid Limit and Plastic Limit, Pl= LL-PL.

3.2.2.3 Proctor Test

The test was used to determine the Maximum Dry Density and Optimum Moisture
Content of the soil. The test was performed with reference to BS 1377: Part 4: 1990.
The desired OMC was obtained at the highest point along the curve of Dry Density values

against moisture content.
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3.2.2.4 California Bearing Ratio
The Objective of the test was to measure the potential load-bearing capacity of soil
and its resistance to deformation under load. The test was done with reference to BS

1377: Part 4 1990. The One-point method was deployed when carrying out the test.

3.2.2.5 Tensile Strength

The main objective of carrying out this test was to determine the mechanical properties
of the Polyethylene Terephthalate fibres. The property in particular was the tensile

strength of the PET fibre. The test was done in reference to ASTM D638-14.

3.2.2.6 Unconfined Compressive Strength
The main objective of this test was to determine the Unconfined Compressive Strength
(UCS) of the stabilised soil sample. This test was done with reference to BS 1924: Part

2: 1990.

3.2.2.7 Free Swell Index Test

Free swell or differential free swell, also termed as “free swell index”, is the increase
in the volume of soil without any external constraint when subjected to submergence
in water. The objective of the test was to get the percentage change of volume of soil
with no external loading subjected to the soil once submerged in water. The test was

done with reference to 15:2720 (Part 40) 1997.
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CHAPTER FOUR: RESULTS AND DISCUSSION

4.0 Introduction

This chapter involved the critical analysis of the results from the soil tests done with
regards to Chapter Three, and some of the tests done included the Atterberg Limits,
Proctor, Sieve Analysis, Unconfined Compressive Strength, Tensile Strength and
California Bearing Ratio and so on. The chapter further dealt with the breakdown of
the results and graphical representation of the data of the tests on the soil along with
the PET fibre. There was further interpretation and analysis of the test conducted on
the material in particular the Polyethylene Terephthalate fibre along with the tests
done on the soil stabilised with the hydrated lime and varying percentages of the

Polyethylene Terephthalate fibre.

4.1 Physical Properties of the Neat Soil Sample

The aspect of the physical properties of the neat soil sample dealt with the first specific
objective of the project. The physical properties of the soil were obtained through the
various tests associated with specific objective one, and the various tests done to get

such physical properties of the neat soil sample were as mentioned below

4.1.1 Particle Size Distribution

Particle Size Distribution involved the use of Sieve analysis with reference to BS 1377
Part 2:1990. Sieve analysis was done to determine the grading of a given soil sample.
The result was a particle size distribution curve which represents the grading of the soil
sample. It was done for coarse soils as the particles can be differentiated by passing
through different sieve sizes. This gave the relative portions of various particle sizes

that are contained in the soil sample which are gravel, silt, sand, or clay, and which
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one was predominant and hence capable of controlling the engineering properties of

the soil.
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Figure 4: Particle Size Distribution graph of the neat soil sample

The Particle size distribution graph indicated that the percentage passing through the
0.075 mm sieve was 81 % which was greater than 50 %, which implied that the given
soils were poorly graded along with the fact that most of the soil particles were lying
within the fine grain range. The indication of poorly graded soils likely to be clayey

implied that there was a need for stabilisation.

4.1.2 Atterberg Limits
The Atterberg limits were needed to classify soils for engineering purposes. Two

samples were taken to determine the Atterberg Limits.
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Figure 5: Liquid Limit graph for the neat soil sample

4.1.2.1 Liquid Limit

The maximum value of the Liquid Limit for neat sample-1 was 81.2 % while the minimum
value was 69.4 %. The average value for the liquid limit for neat sample-1 was 75.6 %.
The maximum value for the LL for neat sample-2 was 80.5 % at a depth of 0.5m and the
minimum value was 70.7 % at 0.5m. The average value for the Liquid Limit for neat

sample-2 was 76.0 %. The average value for the LL for all samples was taken as 75.8 %.

4.1.2.2 Plastic Limit
The average value for the Plastic Limit of neat sample 1 was 37.5 % at depths of 0.5m.

The average value for the Plastic Limit for neat sample-2 was taken as 37.6 %. The

average value for Plastic Limits for all samples was 37.6 %.
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4.1.2.3 Plasticity Index

The Plasticity Index for neat sample-1 was 38.1 % and neat sample-2 was 38.4 %. The
average was 38.2 %. The Pl of 38.2 % was found to be high and this implied that the
given soil could easily have discrepancies in volume when the soil moisture content is

varied.

4.1.2.4 Linear Shrinkage

The linear shrinkage limit for neat sample-1 was 20% for neat sample-2 was 20% at a
depth of 0.5m. The average value for all the samples was 20%. Linear Shrinkage is the
phenomenon that refers to the transition of soil from a partial to a full solid state,
during which no additional volume change takes place. It's important to highlight that
soil shrinkage during this process leads to the formation of cracks within the soil mass.
These cracks not only increase the soil's permeability to water but also pose potential

risks of damage to geotechnical structures ( Pratama, et al., 2021).

Liquid Limit (%)

Plastic Limit (%)

Plasticity Index (%)

Neat Sample 1 75.6 37.5 38.1
Neat Sample 2 76.0 37.6 38.4
Average 75.8 37.6 38.2

Table 3:Summary of the Atterberg Limits results of the neat soil sample

Applying the use of the Plasticity chart based on the Unified Soil Classification System
found the soils to be classified as inorganic clays of high plasticity, CH. The soils were

fine-grained high plasticity inorganic clay soils (Mishra, n.d.).
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The AASHTO soil classification system found the soils to be Clayey soils of Group
classification A-7, A-7-5, and A-7-6 (Jamal, 2019). The given soil classification meant
that such soils are poor subgrade materials having a high plasticity and likely low
bearing capacity hence implying that to make such soils viable for subgrade use in road
construction, there shall be an aim to use hydrated lime and PET fibre to improve the
strength properties and plasticity of such soils to the allowed standards of subgrade

materials.
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Figure 6:Plasticity chart for classification of fine-grained soils. Source (Mishra, n.d.).

e Highly plastic soils clay soils tend to shrink with a loss of moisture and swell with
the increase of moisture content. The swelling and shrinking cause volumetric
changes and cracking that affect the structures (buildings and roads) that may
be constructed on such soils. The research was targeted to reduce the plasticity
of the soils and increase the soil strength to avoid the effects that are associated

with clay soils of high plasticity.
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4.1.3 Proctor
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Figure 7: MDD and OMC chart of the neat soil sample

The MDD of the neat soil sample was discovered to be 1.495 gm/ cm? when the OMC of
the given soil was 25.5 %. MDD was interconnected to OMC as it was found that this
was the highest value of dry density of soil obtained when the ideal moisture content
is added to such soil and then compacted with the utmost ease. Soil compaction
performance is essential for evaluating its suitability in construction projects like

roads, bridges, and buildings, ensuring stability and durability ( Li , et al., 2024).
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4.1.4 California Bearing Ratio
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Figure 8: CBR graph of the neat soil sample

The results from the tests carried out on the sample gave the CBR value of 8.0% and
7.0% for neat samples 1 and 2 respectively, the average CBR was 7.5 %. A CBR of 7.5%
in the soil analysis of a subgrade suggested that the soil has relatively low strength and
may be considered weak for load-bearing purposes. Furthermore, there was the aim to
achieve a CBR value that corresponds to the minimum UCS value of 0.50MPa lime-
stabilised subgrade material, CM according to the SERIES 3000 manual. As the CBR of
7.5% was below the minimum value of 30% required to meet the standards of lime-
stabilised material, CM, there was the need to stabilise the expansive soils using lime

while also applying fibre reinforcement.
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4.2 Tensile Strength Test of the Polyethylene Terephthalate Fibre

Sample Ref. PET 1 PET 2 PET 3 PET 4 PET 5
Width
11.5 8.4 11.1 11.5 7.1
Strip (mm)
size Thickness
0.3 0.3 0.3 0.3 0.3
(mm)
Cross-Sectional
3.45 2.52 3.33 3.45 2.13
Area (mm?)
Force at Breaking
0.750 0.500 0.800 0.800 0.500
(kN)
Tensile
217 198 241 232 235
Strength (MPa)
Average
224.6
Strength (MPa)
Elongation (%) 64 59 62 68 65
Average
63.6
Elongation (%)

Table 4: Tensile strength results of the PET Fibre

Tensile strength and elongation are key properties of fibres that affect their

reinforcement capability. Elongation is believed to be connected to the tensile strength

of a fibre (Aishwarya & Rachel, 2023). The degree to which the tensile strength of the
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fibre is utilised was thought to depend on the extent of fibre elongation during shearing,
hence the substantial elongation value of 63.6 % led to a high tensile strength value of
224.6 MPa. Additionally, it was essential to have assumed a particular distribution of
tensile stress along the fibre length. The elongation and tensile strength were noted to
vary depending on the cross-sectional area of the fibre (Shukla, 2017). With a tensile
strength of 224.6 MPa, the PET fibre was able to resist the minimal tensile stresses
dispersed within the fibre-reinforcement structure without jeopardising the integrity

of the PET fibre (PolyGlobal, 2018).

Elongation has been noted to have had a strong correlation with the strength of
individual fibres. Additionally, the influence of artificial weak-link effects introduced
during testing also affected the breaking elongation (Bunsell, 2018). The distributed
tension caused by fibres depended on both the content and the ultimate tensile
strength of each fibre when the major mode of failure was fibre breakage (Palmeira,
et al., 2008). The elongation of the PET fibre was found to be 63.6 %. The 63.6 %
quantified the extent to which the fibre could stretch, represented as a percentage of
its original size, before reaching the point of rupture. It reflected the capacity of the
fibre to undergo substantial deformation before failure. Fibres exhibiting a greater
percentage of elongation at break demonstrated increased ductility. This high ductility
suggested that the fibres are inclined to deform rather than fracture, particularly when

employed to reinforce lime-stabilised soil (PolyGlobal, 2018).

30



4.3 Effect of PET fibre Reinforcement and Lime stabilisation on the soil properties

4.3.1 Particle Size Distribution
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Figure 9: Percentage passing against sieve size

The addition of the constant 6 % lime and PET fibre affected the amount of the soil
passing through the 75 pm sieve from 82% to an average of 75 %. This was due to the
increased amount of solid PET fibres which bound the soil particles (Tamassoki, et al.,
2022). The cohesion effect of the 6 % hydrated lime on the soil led to the formation of
bigger particles (Firoozi, et al., 2017). The result was a decrease in the percentage of
fines with the addition of the fibres and lime making the soil a better distribution of

the various soil particles.
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4.3.2 MDD and OMC
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Figure 10: MDD against Composition

The pozzolanic reactions between the 6% lime and the expansive soils resulted in the
reduction of MDD and the increase in OMC of the mixtures investigated. The decrease
in MDD was attributed to the immediate formation of cementitious reaction products
at particle contact points, which increased the porosity and thus reduced the MDD of
the mixture ( Abdi, et al., 2021). The addition of plastic fibres of 0.5 %, 1.0 % and 1.5

% into the soil decreased the number of voids thus improving effective compaction and
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cohesion hence leading to an increase in the MDD of the plastic-soil mixture ( Kalliyath,

et al., 2016).

However, with the addition of 2 % of PET fibre to the lime-stabilised, it was seen that
the MDD of the soil decreased. An excessive amount of fibres acted like a lubricant,
reducing the friction between soil particles and hindering the interlocking mechanisms,
and that compromised the soil strength. This drop in the MDD was attributed to the
properties of the fibre-reinforced soil due to a weaker soil structure with voids to allow

for greater water movement and retention (Aishwarya & Rachel, 2023).

4.3.2.2 OMC
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Figure 11: Moisture Content against Composition
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Initially, the Optimum Moisture Content rose following the introduction of 6 % hydrated
Lime, attributed to the reaction between lime and expansive soils, prompting a higher
moisture requirement for soil compaction. Following the addition of 6 % hydrated Lime,
the cation exchange and flocculation process ensued, causing an increase in grain size,
subsequent expansion of void ratio, and consequently, a decrease in maximum dry
density accompanied by an elevation in optimum moisture content. The compaction
curve flattening post-lime treatment allows for achieving the prescribed density across
a broader moisture content range. Jan and Mir associated these alterations with the
reduction in diffuse double-layer thickness due to heightened cation concentration

(Manzoor & Yousuf, 2020).

Generally, the OMC values for fibre contents of 0.5 %, 1.0 %, and 1.5 % indicated that
adding plastic waste materials to soil reduced the OMC. This occurred because the
plastics lack absorbent properties compared to clay soil replaced by plastic fibres,
which have a strong attraction to water due to their surface tension ( Hassan, et al.,

2021).

When 2 % PET fibre was added, the OMC of the soil increased, but it led to failure in
the reinforced samples due to cracking. The cracks initiated diagonally from the top
and bottom of the sample, extending gradually towards the middle. This caused some
surface blocks of the reinforced soil to detach. Eventually, these cracks merged to form
a predominant shear plane at failure. As the fibre content increased, the failure pattern
shifted from ductile to brittle in the reinforced soil. The cracks meant that paths were
created which allowed for the movement of water within the soil matrix hence
increasing the moisture content within this soil (Lawer, et al., 2021).
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4.3.3 Atterberg Limits

4.3.3.1 Plasticity Index
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Figure 12: Plasticity Index against Composition

The inclusion of 6 % hydrated lime caused drying primarily through chemical alterations
in the soil, reducing its water retention capacity and enhancing stability. Upon initial
mixing, Calcium ions (Ca2+) from the hydrated lime migrated to the surface of clay
particles, displacing water and other ions. Consequently, the soil became more crumbly
and granular, facilitating easier manipulation and compaction. This led to a further

decrease in the Plasticity Index and reduced the tendency of the soil to undergo
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swelling and shrinkage. This process, known as "flocculation and agglomeration,”

typically occured within a few hours (Firoozi, et al., 2017).

The PI values increased when compared to the Pl initially got for the soil stabilised with
6% lime only. The given trend for the Pl illustrated a reduction of the soil reinforced
with fibre contents ranging from 0.5 % to 2 %. This occurred because the fibres lack
absorbent properties compared to clay soil replaced by plastic fibres, which have a

strong attraction to water due to their surface tension ( Hassan, et al., 2021).

4.3.4 California Bearing Ratio
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Figure 13: CBR against Composition
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The CBR of the soil stabilised with 6 % hydrated lime was observed to have increased
to 44% from the initial CBR value of 7.5 % of the neat soil sample. When water and lime
are added to clayey soil, lime breaks down into Ca%* and OH" ions. The Ca2+ ions then
replace monovalent ions such as Na* and Li* that are adsorbed to the surface of clay
minerals. This binding of Ca2* ions to the clay mineral surface led to a reduction in
repulsive forces and a decrease in the thickness of the diffuse water layer. As a result,
soil particles drew closer together, a process commonly referred to as flocculation, and
the process of flocculation allowed for the formation of large soil particles that are
interlocked and able to withstand greater loadings applied to them (Manzoor & Yousuf,

2020).

A noticeable stiffer response with increasing penetration was observed with the
addition of fibre content from 0.5 to 1.5 % in intervals of 0.5 %. This improvement in
soil properties was due to the fibre addition. The fibre addition meant that the
randomly distributed discrete fibres reinforced the soft soil subgrade under heavy loads
leading to improved strength for the soil which may suffer excessive deformation when
left unreinforced (Hasrajani, et al., 2015). The rise in CBR of lime-stabilised fibre-
reinforced soil was credited to the considerable improvement in the bearing capacity
facilitated by the addition of discrete fibres. With an increase in the plastic content
within the soil bed, the load-bearing capacity of the footing escalated up to a certain

threshold, beyond which it diminished ( Iravanian & Haider, 2020).

A decrease was noted after reinforcing the soil with 2 % PET fibre. The decrease of the
CBR due to the further addition of plastic to the soil was because more plastic fibres

into the soil sample led to the segregation of the soil-plastic matrix during compaction
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hence causing poor bonding between the materials (Raghu, 2018). An excessive amount
of fibres acted like a lubricant, reducing the friction between soil particles and
hindering the interlocking mechanisms, and that led to a weaker overall soil structure.
This decline might have been due to the abundance of waste plastics, which could have
compromised the strength of the soil. Consequently, this resulted in reduced strength

and a less robust soil structure overall ( Niyomukiza, et al., 2021).

4.3.5 Unconfined Compressive Strength
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Figure 14: UCS against Composition

The trend of the results of the UCS was that there was a continuous increment from the

point where there was a composition of 0 % fibre to 1.5 % fibre with a constant mix of
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6% hydrated lime. At the 2 % fibre content, it was illustrated that the UCS reduced
greatly. The variation of the UCS values with fibre incorporation was ideally attributed

to the fibre interaction mechanisms with the expansive soils.

When adequate quantities of lime and water were added, the pH of the soil quickly
increased to above 10.5, which enabled the clay particles to break down. Silica and
alumina were released and reacted with Calcium ions from the lime to form Calcium-
silicate-hydrates and Calcium-aluminate-hydrates. The Calcium hydrates were
cementitious products similar to those formed in Portland cement. They formed the
matrix that contributed to the strength of lime-stabilised soil layers. As this matrix
formed, the soil was transformed from a sandy, granular material to a hard, relatively
impermeable layer with significant load-bearing capacity. The matrix formed was
permanent, durable, and significantly impermeable, producing a structural layer that

was both strong and flexible (Firoozi, et al., 2017).

Fibre reinforcements contained the tensile stresses, which arose from the friction
between the reinforcements and the soil. The transfer of these tensile stresses within
the reinforcements typically resulted in an enhancement of the shear strength of the
soil. This improvement was achieved by redistributing shear stresses within the soil
through the tensile strength of the reinforcements. Introducing randomly distributed
polymeric additives, such as polypropylene and Polyethylene Terephthalate, into soils
enhanced their mechanical properties ( Marcal, et al., 2020). Furthermore, the fibres
enhanced shear strength by establishing an interlocking matrix between the fibres and

the soil. Moreover, the formation of a gel within the stabilised soil matrix bound the
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soil particles together, augmenting the strength of lime-stabilised soil with fibre

reinforcements as compared to untreated soil (Tamassoki, et al., 2022).

UCS samples reinforced with a 2 % fibre content experienced failure through cracking.
These cracks initiated diagonally from both the top and bottom of the sample, gradually
extending towards the middle. As a consequence, some surface blocks of the reinforced
soil detached. The cracks eventually merged to form a predominant shear plane at
failure. As the fibre content increased, the failure pattern of the reinforced soil

transitioned from ductile to brittle (Lawer, et al., 2021).

4.3.6 Free Swell Index

60

50

40

Swell (%)

20
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Neat soil sample 0% Fibre and 6% Lime 1.5% Fibre and 6% Lime
Composition (%)

Figure 15: Swell against Composition
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The trend of the Free Swell Index tests was shown to continuously decrease with regards
to the neat soil, the soil reinforced with 0 % and 1.5 % PET fibre, and 6 % hydrated lime.
According to Holtz and Gibbs, the Free Swell Index classification found that swell results
within the range of 35-50 % were considered to be high while those found fall within

the range of 20-35 %, were taken to be medium (Pardoyo, et al., 2020).

The neat soil sample was observed to have a swell value of 47 %. The Free Swell Index
result of the neat soil sample implied that the given soil was unsuitable for use as a
subgrade material. The swell value of 47 % is attributed to the fact that expansive clay
soils containing minerals such as montmorillonite, smectite, or vermiculite are

especially susceptible to this swell behaviour once exposed to water (Lees, 2021).

The soil sample stabilised with only 6 % of hydrated Lime obtained a swell value of 32%,
and this value was lower compared to the value initially obtained for the neat soil
sample. This is because when lime reacted with clay minerals, it underwent a
pozzolanic reaction. This reaction formed cementing materials like calcite and calcium-
silicate-hydrate. These acted like glue, binding the clay particles together. This
tightened the soil structure, leaving less space for water to be absorbed by the clay

(THE CONSTRUCTOR, n.d.).

The soil sample with a mix ratio of 6 % Lime and 1.5 % PET fibre had a swell value of
22%, and this was due to the fibre addition limiting the swell of soil by forming a
coherent fibre-soil matrix with higher strength that restricts soil movement resulting in
swell behaviour of the soil is reduced even when such soil was already stabilised using

lime ( Rabab’ah, et al., 2021).
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4.4 Project Design

PERCENTAGES BY MASS OF MATERIALS (%) TEST RESULTS
Polyethylene

Expansive | Terephthalate | Hydrated CBR MDD UCS | OMC | PI
soils fibre Lime Total | (%) (g/cm3) (MPa) | (%) (%)
94.0 0 6 100 | 44 1.464 0.34 | 27.4 | 17.9
93.5 0.5 6 100 | 46 1.505 0.42 | 26.7 | 21.0
93.0 1.0 6 100 50 1.524 0.55 | 25.8 | 18.9
92.5 1.5 6 100 54 1.556 0.59 | 24.9 | 18.1
92.0 2 6 100 | 48 1.492 0.23 | 27.5 | 16.1

Table 5: Project Design

The project design table shows that the optimum mix ratio of Polyethylene

Terephthalate Fibre and hydrated Lime was found to be at 1.5 % and 6 % respectively.

This optimum mix ratio was found to have CBR and UCS values of 54 % and 0.59 MPa

respectively, which met the minimum CBR and UCS standards of 30 % and 0.50 MPa for

the lime-stabilised material, CM according to the MOWT General Specifications for Road

and Bridge Works, 2005 manual.
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The soil samples with the mix ratios of a consistent percentage of 6 % of hydrated Lime
and fibre contents of 0%, 1.0 % and 0.5 % had UCS values that did not meet the minimum
UCS value of 0.5MPa required for cemented layer subgrade material of CM according to

the SERIES 3000 Manual.

The soil sample that was reinforced with 2 % PET fibre and stabilised with 6 % hydrated
lime obtained a UCS value of 0.23 MPa and a CBR of 48 %. However, the UCS value did
not meet the standards of a lime-stabilised material, CM according to SERIES 3000 -

EARTHWORKS AND PAVEMENT LAYERS OF GRAVEL OR CR.
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CHAPTER FIVE: FINDINGS, CONCLUSION AND RECOMMENDATIONS

5.1 Findings

a)

d)

The neat soil was found to have poorly graded soils along with Atterberg limits
of a high Plasticity Index and Liquid Limit of 38.2 % and 75.8 %. The soil also had
a low CBR value of 7.5 % for a subgrade material plus a high swell value of 47 %.
The high tensile strength value of 224.6 MPa along with the elongation of the
PET fibre further gave the justification for the use of such fibres in the
reinforcement of soils stabilised with lime. The hydrated lime was found to have
a Calcium hydroxide composition of around 85.80 %.

The various PET fibre contents of 0 %, 0.5 %, 1.0 %, 1.5 % and 2.0 % while using
a constant amount of 6 % of hydrated lime once mixed were found to have CBR
and UCS values of 44 %, 46 %, 50 %, 54 % and 4 8%, and 0.34 MPa, 0.42 MPa, 0.55
MPa, 0.59 MPa and 0.23 MPa respectively. However, the values of the CBR, MDD
and UCS decreased for the 2 % PET fibre and 6 % Hydrated lime mix ratio. The
optimum mix ratio of 1.5 % PET fibre and 6 % hydrated Lime was found to have
a CBR and UCS value of 54 % and 0.59 Ma respectively.

The PET fibre composition of 1.5 % PET fibre and 6 % hydrated lime resulted in
the acquisition of parameters of a suitable chemically stabilised subgrade

material, CM that has a CBR and UCS value of 54 % and 0.59 MPa respectively.
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5.2 Conclusions and Recommendations

5.2.1 Conclusions
a) Observations of the neat soil sample indicated highly plastic clay, necessitating
soil property modification. This was due to the soil having a high Plasticity Index
value of 38.2 % and Liquid Limit of 75.6 % which resulted in the soil being
classified as a highly plastic clayey soil. Furthermore, the swell value of 47 %

indicated that the soil was prone to high volumetric changes.

b) The tensile strength and elongation of the PET fibre influenced the confirmed
suitability to transfer tensile stresses within the soil matrix without the fibres
undergoing failure. Furthermore, the hydrated lime was found to have a
composition of Calcium Hydroxide of around 85.80 % which was sufficient to

ensure pozzolanic reactions between the lime and expansive soils.

c) The 6 % hydrated lime stabilised soil samples reinforced with 0 %, 0.5 %, 1.0%
and 1.5 % PET fibre were observed to have increased strength parameters of the
CBR and UCS. The mix ratio of 1.5 % PET fibre and 6 % hydrated lime was found
to be the optimum mix ratio as this ratio had the CBR and UCS values of 54 % and
0.59 MPa respectively which met the minimum standards of a lime-stabilised soil
material, CM. The mix ratio of 6 % lime and 2 % PET fibre was found to have a
decrease in the strength parameter of UCS of 0.23 MPa which did not meet the
MoWT General Specifications for Road and Bridge Works,2005 for minimum
standard UCS of 0.50 MPa. Furthermore, it was ascertained that PET fibre had
improved the strength parameters of the lime-stabilised soil up to the optimum
PET fibre content of 1.5 % used for reinforcement.
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d)

The soil stabilised with 6% hydrated Lime and reinforced with 1.5 % PET fibre
mix ratio was found to obtain the required parameters of 0.59 MPa and 54 % of
UCS and CBR respectively required for a chemically stabilised subgrade material,
CM of minimum CBR of 30 % and UCS of 0.5 MPa according to the MOWT General
Specifications for Road and Bridge Works,2005. Hence the mix ratio of 6 %
hydrated lime and 1.5% PET fibre was found to be the optimum mix ratio along
with the PET fibre being found to be suitable for application in the reinforcement

of lime-stabilised soils.

5.2.2 Recommendations

a)

There is the consideration of conducting durability tests such as wetting and
drying to ascertain the endurance of the PET fibre to reinforce the subgrade soils

over long periods.

Further research is needed into the application of other fibres such as natural

fibres in the reinforcement of lime-stabilised expansive soils.

There is a need to conduct the UCS tests over long curing periods beyond 14 days
to ascertain whether higher UCS values of fibre-reinforced lime-stabilised soil

can be obtained.
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PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
: STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
[SOURCE.. |MUYEMBE-NAXAPIRIPIRIT ROAD Technician: Lab Team
mix | NEAT SAMPLE TP 02 Sample Date 8/Jan/2024
[Test method BS 1377: Part 2, 1990:4.3/4 4 Test Date 11Jan/2024
lLAYER EXPANSIVE SOILS
3 0.5m
LASTIC LIMIT Test No. SO PL Average
44.23 36.25 40.24
36.4 32.22 35.31
229 21.5 222
583 4.0 4.93
15.5 10.72 13.11
376 7.6 376
Test No 1 3 4
nitial ding (mm) 0 0 0 0
inal gauge reading (mm) 15.2 18.7 21.7 248
(mm) 15.2 18.7 21.7] - 24.6
IAWERAGE 15.2 18.7 21.7 24.6
lainer No, Pi28 PI33 P133 AT
ass of wel soll + ) 49.76) 40.88 56.72 56.63/
Mass of dry soll + conlainer 32.02] 26.30 34,91 35.51
Mass of container (9) 6.94 6.80 6.97 9.29
Mass of moisture 17.74 14.58 21.81 21.12
Mass of dry soil (9) 25.08 19.5) 27.94 26.22
M content (%) 70.7 74.8 78.1 80.5
AVERAGE 707 748 78.1 80.5
- Liquid Limit Determination
] Liquid limit (%) 76.0
23 4 = - N Plastic limit (%) 376
& Plasticity Index (%) 3684
E | =
§ i Linear shrinkage
g
s
& 19
5 Trough No 4
7 ’ Trough
gh length (em) 140
15 J Specmen length (cm) 12
0N 72 3 74 75 76 77 78 79 80 81 L.shringage = 28
() Molsture Content % % Lahrikige = 200
%‘s \
/ N
Y STUDENTS
N
L \\..c_g@
N4
1 ®/
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INSTITUTION STUDENTS NAMES TESTING LAD

‘ IR ASIIMWE CALEB & MANANA MARK Stirling
oROJECT: l ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
: SQILS
es! Reference No. |Depth 0.5m Date Sampled Date Tested Technician
NEAT SAMPLE TP 01 8lJani24 13/Jan/24 Lab team
URCE MUYEMBE-NAKAPIRIPIRIT ROAD
description: EXPANSIVE SOILS Natural moisture (%) ;I 1.0
TEST DATA
Weight of rammer (Kg) No. of blows per layer Noof layers  |Height of drop (mm) |Diameler of mousg(mm) |Valume of mould (cm’)
45 27 5 457 100 1,000
MOISTURE CONTENT DATA
Test No 1 2 3 4 5
A A A . A A
120 220 320 420 520
5,920 6,056 6,180 6,104 6,021
4,282 4,282 4,282 4282 4282
1647 1774 1878 1822 1739
1,000 1,000 1,000 1,000 1,000
1,647 1.774 1.878 1.822 1.739
DATA FOR PROCTOR CURVE
21 NMT KT cMI MIR
2.073.0 1,928.0 21450 2,0300 21980
1,850.0 1,707.0 1,872.0 1,755.0 1,875.0
808.0 767.0 790.0 763.0 790.0
223 221 273 275 323
1042 940 1073 992 1085
[Moisture content o 214 235 254 277 20.8
Dry density glem’ 1.357 1.436 1.497 1.427 1.340
Maximum dry density (gm/em’) 1.498 Optimum moisture content (%) 255 S
- =i ;:JAT-;; =i
I~
1.480
r ~
I 1 g 5 B
- ) 4 \\
? B N N
?‘ 1.430 Y
z = AN —t
3 -— =
i L/ N
5 d N
1380
L, B N
[ == gl A B
\\
1330 o

1.0 20 230 &c, 230 260 10 80 290 00
\_ Q“ Maisture Content (%) X
é \- X

N
.

| > P LT, )
LEe (Al (>, A& <o
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INSTITUTION

STUDENTS NAMES

TESTING LAB

UGANDA CHRISTIAN
AR o0 ASIIMWE CALEB & MANANA MARK Stirling
cT: | ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
SOILS
es! Referonce No |Depth. 0.5m Date Sampled Date Tested Technician
NEAT SAMPLE TP 02 8lJan/24 13an/24 Lab team
RCE MUYEMBE-NAKAPIRIPIRIT ROAD
lenal descrption: EXPANSIVE SOILS Nalural molsture (%) :I 11.0
TEST DATA
Weight of rammer (Kg) No, of blows per layer Noof layers  |Helght of drop (mm) | Diameter of mould(mm) |Volume of mould (cm’)
45 27 5 457 100 1,000
MOISTURE CONTENT DATA
1 2 3 4 5
T
A A A A A
200 300 400 500 600
4,815 4,026 5,084 5,000 4,935
3216 3216 3,218 3216 3,216
1599 1710 1868 1784 1719
1,000 1,000 1,000 1,000 1,000
1.599 1.710 1.868 1.784 1.719
DATA FOR PROCTOR CURVE
Container No. ACB cB NBM NUK UPC
of wet soil + Container am 1,9520 2.005.0 1,915.0 17350 2,165.0
gm 1.753.0 17720 1,690.0 1,525.0 18550
om 805.0 760.0 800.0 770.0 8020
m 199 233 225 210 310
am 948 1012 890 758 1053
* 21.0 230 253 278 20.4
Dry density glem’ 1.322 1.390 1.491 1.396 1.328
Maxmum dry density (gmicm’) 1.492 Optimum moisture content (%) 254
pe
1500 . o il : B _ =
S
. ! LA _,,“‘\\4\,4,_ &
A JIIEEE
1450 -
Z 5 N :
€ / \, . |
L) - \ =
Z 1.400 ,/
F Yl i
3
5 /| N '
> N
1.350 /, e
=
L1 -
o |
1300
205 15 25 235 é 255 265 275 285 95
- 4@‘\ Isture Content (%)
> < ) A Y
[Remarks: \@ \
\l \
\?‘\0\ (o us X
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Testing Lab

0 e f—— 1 s

Institution Students Names
UGANDA CHRISTIAN
UNIVERSITY ASHMWE CALED & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

STABILISATION OF EXPANSIVE SOILS

CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)

est sample reference IDcpih. 0.5m
mix: NEAT SAMPLETP 01
Source: MUYEMBE-NAKAPIRIPIRIT ROAD

Qplc Description.

Sampling Dale : 8lan/24
Casting dale : 14/20n/24
Testing Date | 18an/24
‘Technici Lab team

EXPANSIVE SOILS

Valume of Mould used (m”) 2305

For Students

Natural moistare of air dricd sample Volume of water added
Tin No. ) Mass of air dricd soil (g) G0
Tin + air dricd soil sample (g) 2028 MDD (Mg/m’) 1.498
Tin + oven dry sail sample (g) 1845 N.M.C (%) 17.3
Tin (g) 807 OMC (%) 255
¢ soil sample 1038 Added OMC (%) 8.2
|Water () 180 Caleulted dry wt of soil (g) 49595
E:i.(‘ (%) 173 Winter added (g) 417
Average (%) 17.3 Witer udded (ml.) 417
Number of blows 62
Eumhcr of layer s
lmlﬂ' Content Determination Before Soaking |After Soaking
‘are No /M - MU .
Mass of wet sample + Tare i 2008 - 2460 -
Mass of dry sumple + Tare [ 1756 - 2096
ass of Tare '} 803 - 807 -
uss of water e 249 - 364 .
Mass of dry sumple ¢ 951 - 1289 -
Water content % 262 - 282 -
/\\:.,-mgc water Content % 26.2 282
Density determination
Mould No NO I
Mass of mould + soil g 11625 11720
Mass of mould 2 6999 6999
Mass of soil 3 4626 an21
\volume of the mould cm3 2305 2305
hMmsl density gfemd 2,007 2.048
Dry density wemd 1.591 1597
[[swelt Determination
{21 1 lour 1).Ginuge Reding
[liniviat reading 96 hrs 18.22
I'inal reading 19.66
I leight of the specimen 127
Height of swell /@4
WLUJ i
Observations /u“\\ \\'%‘} \

Lab_Techniciun

%

W)
v"‘\

e
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

e e o e A

ASHIMWE CALEB & MANANA MARK

ASSESSING THE USE OF POLYETHY

LINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

. SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
T'est sample reference chpm 0.5m Sampling Date RJan24
mix NEAT SAMPLETP OV o - Penetration Dale 181Jan24
ource, ' i MUYF.MRF;NAEA]‘IRII’IRI'I:RO:\I; ;Tnﬂmici:m : Labteam
Fmplc Desenption © EXPANSIVE SOILS - -
umber of blows per layer 02
umber of lnyers 5 5 5
d N", NO
“apacity of the Proving Ring (KN} 50 s0 50
Proving Ring Constant (KN/div.) 02052 " on 02082
[Speed ; i min. Top Rottom
Rmtim of Time | Reading Force | Reading  Force
fhe plunger (mm) )| 10%mm kN | *10'mm (KN)
0 L 0 00 o 00 i
o e st (BT 1” 1 02 1 02 e
o= 108 1 1 02 2 0.4 e =
0,78 s 2 04 2 04 ot . ooy
1 4 2 o4 | 3 06 - _
L5 7 3 0.6 4 08 )
L 2 Rl 3 06 5 10 - - .
) s s 4 08 s 10| . .
3 42 | 4 08 | 12 g - S S—
NS | P s | 4 o8 | & 2
E il 189 s 10 7 1.4 B
45 213 s 10 % 16 e b
s - 236 s 10 8 . kb z —ane s N
53 260 6 12 9 18 z )
6 - 83 6 12 9 ] -
. és _| 307 7 14 10 21 ||
7 Ri}) 7 14 10 2
7.8
bsery ations
O For Students
ab. Techmcian
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Institution Students Names Testing Lab
UGANDA CHRISTIAN
UNIVERSITY ASHMWE CALER & MANANA MARK m

EXPANSIVE SOILS

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

Test sample reference IDc.mh 0.5m Sumpling Date ! 8lJan/24
fess NEAT SAMPLE TP 01 Testing Date 1R/Jan/24
Source: MUYEMBLENAKAPIRIPIRIT ROAD Technician lLab tcam
Sample Deseription: EXPANSIVE SOILS
PENETRATION vs FORCE CURVE
we
00
a0
70
5 60
1 50
§ keis
“0
T
30
20 ||| =]
- |
" J R s an - 17 i
eo
o0 o5 10 15 70 25 30 3s 40 a5 50 55 60 s 70 7 a0
Penetration (mm)
62 blows
Force CBR
Bottom | Top | Bottom |  Top
2.5 mm Penetration 1.0 08 g 6
5.0 mm Penctration 1.6 10 8 5
Avernge 1] N9 80 37
Retained CHR
Phsen‘n(hm 8 0

Ll

For Students

\Lab. Ttl hm'Slnn
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

ASHMWE CALER & MANANA MARK

Stirling

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

STABILISATION OF EXPANSIVE SOILS

CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)

lest sample reference lncpﬂt 0.5m Sampling Date Han/2)
min NEATSAMIIL 1102 Casting dale Wiawa)
Source MUY MIE-NANAPIRIMIRIT ROAD Testing Date 187 an 24
echmcian | ab tcom
Sample Deseription FXPANSIVE SOIES ,
Volume of Monld used (m”) 08
Nutural moisture of alr dried sample Volume of water added
Tin No NAMI Mass of air doed sl () a0
Tin < mr dned sonl sample () 3280 MDD (Mglm’) 1492
Twn = oven dry soil sample () 3003 NMCO (")) X0
lin g s OMC (%) 254
nm\ ol sample 2028 Added OMC (%) 17.4
\Water () 187 Calenlated dey wiof soil (g) ssixn
N A ;‘-l K0 Water ihded () 968
Average (%) K0 Water added (ml.) 65
INumber of blows 62
Number of layer 5
IWater Content Determinati Hefore Svaking [After Soaking
Tare No no) . /61 -
\Mas of wet sample « e r 2260 M0 -
Mass of dry samiple ¢ Te [ 1963 2099
[Mass of Tare G LU 81§ -
INass of water " 297 1l .
Mavs of dny sample » 150 1284
A ter Lemtent . 250 2K
Avcrage waler Content *u 286 X1
|Wnum determination
Noihd Nov 14 “
Mass of il © sl Y [[IMR) 104
NMavs of oonld y AL A
Nass of sanil r A7 EESE] 8
\olume of the mould [SUA 28 2308
Nt densin rremid Yoss AT
e donsty paomd | ol ol
F- ell Deteemination
| )ate | loum 1 Gauge Redug
Inatial teadany O s 370
| inal 1 adiny
et of ta specimen
I!I leaght of swell
Olnervutions
ek Y .____ B _l n::\_lu\imh o
SRV N

Lt Lyt g

7
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Institution Students Names Testing Lab
UGANDA CHRISTIAN
UNIVERSITY ASHIMWE CALER & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
Test sample reference IDcﬂh 05m Sampling Dale KJan/24
1 NEAT SAMPLETP? 02 Penctration Date 18Jan 24
ource MUYEMBE-NAKAPIRIPIRIT ROAD Technician Lab team
c Descnprion FEXPANSIVE SOILS
umber of hlaws per layer 62
ber of lavers b s s
fould No T4
K apacity of the Provarg Ring (KN) 0 S0 “n
’raving Ring Consiant (KN div.) 02082 02052 02042
\peed i Top Hattom
HIPrenetration of Time | Reading Foece Reading  Force
the plunger (mm) ) | *10'mm kN | 10w KN)
0 0 0 (] 0 0o
028 1 0 no ] 02
0.s 4 0 on pJ 04
0.75 s 1 02 3 0o
' Y 1 02 3 06
1.5 n | 0.2 4 nx
2 o™ 1 02 4 [
- 25 18 2 04 s 10
3 142 2 04 s 10
- s 165 2 04 s 10
4 159 2 04 6 12
45 213 3 e 3 12
s 26 | 3 06 6 12
55 260 3 06 7 14
[3 283 4 0% 7 14
6.5 307 4 08 L3 16
7 AL 4 0y s 16
L o : 08 & K0
bservations
, \WG
N For the Contractor G\ \ For Students
\ o
\
Lab. Technician \ )

65




Institution

Students Names

Testing Lab

P ) by

UGANDA CHRISTIAN
UNIVERSITY

ASHMWE CALER & MANANA MARK

EXPANSIVE SOILS

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

H'csl sample reference IDcp(h 0.5m Sumpling Date $/Jun/24
mix NEAT SAMPLE TP 02 Testing Date 1R/Jan/24
[Source MUYEMBENAKAPIRIPIRIT ROAD Technician Lab 1cam
Sample Description EXPANSIVE SOILS
Ni ATION E
50
‘0
30
o
g
g
& et ]
30
LT
-
o
ot
" -
!
v L
- 1
A 11
rall %
oe
0o 0s 10 15 20 2L 10 15 40 as £0 5s 60 as T0 Ts a0
Penetration (mm)
62 blows
Foree CUBR
Botom | Top | Bottom | Top
2.5 mm Penctration 1.0 04 % 3
5.0 mm Penctrution 1.2 0.0 6 k]
Average |1 0s 20 i
Retained CBR /i !‘(‘,\
bservations 4’\\\ C _ 70
4 \h * 7
| @“’ \ For Students

L.ab, jfdmman

%..
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INSTITUTION

STUDENTS NAMES

TESTING LAD

UGANDA CHRISTIAN
§==

ASIIMWE CALEB & MANANA MARK

I Stirling I

ECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
—S0QILS
Tes! Reference No. Depth. 05 Date Sampled Date Tested Techniclan
X NATURAL MOISTURE CONTENT 9lJan/24 11Jan/24 Lab team
URCE MUYEMBE-NAXAPIRIPIRIT ROAD
rial descnption: EXPANSIVE SOILS
DATA FOR FIELD MOISTURE CONTENT
Mnm No. NMT Yoy ucy CR7
am 24000 22950 21250 2,152.0
gm 1,955.0 1,895.0 1,750.0 1,767.0
gm
768.0 821.0 808.0 769.0
om
IMass of water added
454 400 375 385
om
Mass of dry soil
1187 1074 942 998
%
LMDOM content
382 37.2 398 38.6
Average Mok 38.5

e
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INSTITUTION STUDENTS TESTING LAB

UGANDA g—mﬂ;‘z
EJ ASIMWE CALEB & MANANA MARK ﬁ m:—.::m w

- o a b

i ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
PROJECT: SOILS

SUMMARY OF TEST RESULTS FOR EXPANSIVE SOIL STABILISED WITH 6% LIME & 0% FIBRE

LOCATION: MUYEMBE-NAKAPIRIPIRIT !O)U.. R ‘ Depth: 05m
S o o i o car NATURAL
GRADING ATTERBERG UMITS MDD B8R SWELL MOISTURE
LOCATION  BLENDED % CONTENT
. & ms| w s 2 |oasioms om | wu m m | s Moo ome 62  AVERAGE
Sample 01 100 100 100 98 94 86 76 045 65.1 472 179 105 1.464 274 438 050 3775
Sample 02 100 100 100 99 = 94 8 n 0.49 65.2 473 179 105
EXPANSIVE T T . —=E1 L e . - —_
it 100 | 100 | 100 |98.59(93.75(85.78 73.44| 0.47 | 65.2 | 47.2 | 17.9 | 10.5 |1.464 | 27.4 43.8 050 377 |
STABILSED | |
MUYEMEE- e
RACAZ=/PIR
RO et o RSN TS e s L
AVERAGE | 0" 86 | 73 |0470| 652 | S.u_ 17.9| 105 |1.464 | 27.4 438 o.mom 3775 |
EORLAB STUDENTS

|Lab Technigian
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA CHRISTIAN — .
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stirling
cr.  ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
PROJECT:  STABILISATION OF EXPANSIVE SOILS

PARTICLE SIZE DISTRIBUTION (BS 1377 - 2 - 90)

-

[Location : MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
" EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 0% FIBRE Dry wt. of sample before washing: (g) 2320.6
Depth: (m) 0.5m Dry wt. of sample after washing: (g) 586.7
Material Date Sampled: Date Tested: Technician
deacibotion: MUYEMBE-NAKAPIRIPIRIT ROAD
ption; 8/Jan/2024 26/Feb/2024 Lab team
Sieve Size (mm) | Weight Retained Retained (%) Passing (%) Grading Limits (G60 & 80)
63.0 0.0 2 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 37.7 1.6 98
2.00 111.7 4.8 94
0.425 179.0 T 86
0.075 239.5 10.3 76
Total fines 1752.7 75.5
Bottom Pan 18.8
Extracted fines 1733.9
Total sample 2320.6
rading Modulus 0.45
100
9% [
80 |
70 |-
A =
Z s
=~
EIEE LI =
30
20 |-
10
0 - =X =
001 A ) 10000
Testing Lab .~ . - STUDENTS

2 e oo

|lCab Technician
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INSTITUTION

UGANDA CHRISTIAN
UNIVERSITY

D e R T T

TESTING LAB

STUDENTS NAMES

ASIIMWE CALEB & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

PROJECT : STABILISATION OF EXPANSIVE SOILS
C -2-90
lLocaﬁon ‘ MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
"Location :(km) NEAT SAMPLE TP 02 Dry wi. of sample before washing: (g) 2733.9
Depth: (m) 0.5m Dry wi. of sample after washing: (g) 811.0
Matenal o’ Date Sampled: Date Tesled: Technician
ks MUYEMBE-NAKAPIRIPIRIT ROAD
descriplion: 8/Jan/2024 26/Febl2024 Lab team
Passing (%, Grading Limits (G60 & 80
Sieve Size (mm) | Weight Retained (g) |  Ret2ined (%) g Ko ( )
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 32.6 1.2 99
2,00 133.3 4.9 94
0.425 224.7 8.2 86
0.075 392.6 14.4 71
Total fines 1950.7 71.4
Bottom Pan 27.8
Extracted fines 1922.9
Total sample 2733.9
Grading Modulus 0.49

Lab Tachnician

100 -
: Eits
Ko
n v
o0
iy
PO 1]
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20
o
0
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Testin y STUDENTS

e RSN

70




- - ==
INSTITUTION STUDENTS TESTING LAG
UGANDA CHRISTIAN e ins
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stirling
R L L T
PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
? STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
|[SOURCE . |MUYEMBE-NAXAPIRIPIRIT ROAD Technici Lab Team
ix KPANSIVE SOIL STABILISED WITH 6% LIME & 0% FIBH Sample Date 8/Jan/2024
Test |8s 1377: Part 2. 1980:4 314 .4 Test Date 11/Jan/2024
|ExPANSIVE SOILS
0.5m E
Test No. VP ._AB Average
39.49 3352 36.505
33.73 295 31.615
21.53 20.99 21.26 i
5.76 4.0 4.89
122 8.51 10.355
47.2 47.2 47.2
Test No 2 3 4
0 [ 0 0
15.5 18.3 21.5 24.9
| penetration_ (mm) 15.5 18.3 21.5 24.9
AVERAGE 15.5 18.3 215 24.9
ontainer No. BB A7 BC PIg6
of wet soil + container '57.10 81.87 50.74 66.88
ass of dry soil + container 37.62 41.40 38.79] 42.81
ass of container 6.84 9.37 7.06 7.07
of [t 10.48 20.47 20.95 24.07
ass of dry soil (g) 30.78/ 32.03 31.73 35.74
sture content (%) 3.3 63.9 86.0 67.3
AVERAGE 63.3 63.9 66.0 67.3
- Liquid Limit Determination
i Pl /- Liquid limit (%) 65.1
| LA
- i P / . Plastic limit (%) 472
- . d |
= [ | I t bl Plasticity Index (%) 17.9
iy [lorml il
§ ‘ ! | | Linear shrinkage
:
§ Trough No. 4
o 1 x ;
1 Trough length (cm) 14.0
- | FEDPCE GRS Sy .
B | | Speci length (cm) 125
67 68 L.shringage = 1.5
% L.shrinkage = 105
Remarks: & - )
. S';DENTS
gb Technician

-
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INSTITUTION STUDEN
UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK

LT SES PN

TESTING LAB

I Stirling I

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

PROJECT: STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Umdd. limit (cone penotromater) and plastic limit
ISOURCE 5 [MUYEMBE-NAKAPIRIPIRIT ROAD Techniclan: Lab Team
|lmix | NEAT SAMPLE TP 02 Sample Date 8/Jan2024
[Test method |8s 1377: Pan 2. 1990:4.314.4 Test Date 11/Jan/2024
ILAYER |ExPANSIVE SOILS ——e———]
0.5m
Test No. RAD Q Average
482 45.71 46.955
30.78 38.01 38.805
21.98 217 2184
8.42 7.7 8.08
17.8 16.31 17.055
47.3 47.2 47.3
B
LIQUID LIMIT Test No 1 2 3 4
initial gau ging (mm) o| 0 0 0
Final gauge reading (mm) 159 183 21.1 249
penelration (mm) 15.9 18.3 211 24.9
VERAGE 15.9 18.3 214 24.9
No. P114 P182 P153 P
58 of wel soll + 80.07 67.55 68.78 91.61
of dry soll + container 57,29 43,75 44,08 57.49
of contal 7.05 6,69 8.64 7.12
s of e 31.78, _ 238 239 34.12
Mass of dry soll 5024 37.06 38.24 50.37
Mois! 1 (%) 63.3] 64.2 85.9 67.7
AVERAGE 63.3 84.2 85.9 67.7
Liquid Limit Determination
25 -
i Liquid llmit (%) 652
23 Plastic limit (%) 473
§ I ST BT e ol e b Plasticity Index (%) 179
K Linoar shrinkage
E 19
§ Trough No 4
17 4 Trough length (cm) 140
Spaecimen lenglh (cm) 125
15
68 L. _shringage = 1.9
% L.shrinkage = 105
Z
STUDENTS
e
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA CHRSTIAN "
VY. ASIIMWE CALEB & MANANA MARK Stirling
H——aiils" nal e A RN S S S e
T ] ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
SOIS
Test Reference No. ~_|oepin 0.5m Dato Sampled Onle Tesled Technician
= EXPANSIVE SOIL sm;»;:go WITH 6% LIME & 0% [g) 10104 20/Feb/24 Gk tiam
SOURCE MUYEMBE-NAKAPIRIPIRIT ROAD
atenal descnplion; EXPANSIVE SOLS [Natural molsture (%) I 1o
TEST DATA
Weigpg of rlmm«‘n(gi No. of blows per layer Noof layers  |Height of drop (mm)  [Drameter of moukd{mm)  Violume of mould fem?)
45 27 5 457 100 1,000
MOISTURE CONTENT DATA
1 7 2 3 4 5
A A A A A
em® 260 320 380 440 500
am 4,048 5,050 5,088 5085 5,052
gm 3218 3218 3218 3218 3218
am 1728 1832 1868 1847 1834
cm’ 1,000 1,000 1,000 1,000 1,000
glem’ 1.728 1832 1,068 1.847 1.834
DATA FOR PROCTOR CURVE
(Container No KT CMD yey __ACB_ BAK
of wel soil + Container am 21300 2.008.0 23010 | 2,089.0 2,158.0
s of dry sodl + container _gm_ 1,872.0 1.750.0 1,981.0 1.789.0 1,833.0
of cantainer om 800.0 783.0 828.0 781.0 SORD: ot
Pllu of water acoed am 258 250 320 300 326
[Mass of dry 308 om 1072 967 1163 1008 1028
[Moisture content 55 241 262 278 20.8 316
Dry density glom’ 1.393 1.451 1.462 1.423 1.393
Maximum cry density (gm/cm’) 1.464 Optimum 27.4
’ 1
3 =1 [ B 5 I
Al 118 7( £ \\ et %) 3 198 1E
/ s 3
- 4
- AN
£ /|
L » \.\
i % N
L AHTT Al EERERELNEE
% [ T ST ERE
LEN
| 1380 =
| 240 30 150/ ’ 70 w0 290 00 .0 no
5 e \\Mumu Content (%)
Romarks: \
D)
Lab Technician ﬁ l
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

D

ASTHMWE CALER & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
TFest sample reference |Dc|-m 0 5m Sampling Date Xlan24
i EXPANSIVE SOIL STABILISED WITH 6% LIME & 0% FIBREE Penctration Date 12Mar24
rce; MUYEMRBENAKAPIRIPIRIT ROAD ‘Techniciun * Lab team
ple Description EXPANSIVE SOILS 1
ber of blows per layer 62 e
Number of lavers s 5 5
fould No MM
‘apacity of the Proving Ring (RN) S0 50 S0
Proving Ring Consiant (KN/div.) 03083 02052 01082
L mim min, Tep fottom
tinn of Time | Reading Force | Reading  Force :
plunger (mm) ) [ *10me kM) | t10'mm (kN
0 ! " "SN [0 [ ° 0.0 SRS STPE SRR TR
oy . 0,28 n” i3 ox | 2 04 - ! L
0.5 B 24 2 0.4 10 !
R a2 1 NN BT o9 IR Y Bk L A : oL S
|
. ‘0‘75 I X 4 04 § 1.6 gl ke N 1 N g
. . _oo)ow o es | 10 |20 | it
s Lm0 2.1 13 ] 272 1 | ) | |
& |~ 15 a | o6 | 33 e
2.5 us | 21 43 - SO L | R o
= 3 | % 53 Y - 1| | M | )
3s o es | om 6.6 2 | 66
- S i 2 EEEE. S || -
| 4
T 189 | 37 16 d0 ' 82 || | o N |
45 213 “ .0 4 100 || | . L
S| [ - ] Y R oL | ) | IO S — |
55 60 [ 52 1 1o U 1.7 ) TR | —
[
6 w3 | se us | e sy V1. _
6.5 Jo7 bl ! 19 | 6 i 13 1 __allie % L
7 i1 L 121 Ly 142
S < — -
1.5 354 (5] 127 .73 LR
{Observations i \\_
. .\‘
LN
For the Contructor | \ For Students

Wab. Techncian

-46%»)
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Institution Students Names Testin Lab
UNIVERSITY ASHMWE CALER & MANANA MARK
ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
STABILISATION OF EXPANSIVE SOILS
CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)
Test sample reference Il)cpd\. 0.5m Sampling Date * Klani24
ENPANSIVE SOIL STABILISED WITH 6% LIMFE 24
LIRS & 0% FINRE Casling date
lisource MUYEMBE-NAKAPIRIPIRIT ROAD Testing Dale 12/Mari24
L 2 X : o Technician . -_lab team
ample Description EXPANSIVE SOILS Valuae of Aowtd nded () 2308
Natural moisture of air dricd sample Volume of water added
Hin No 761 Mass of air dried soil (g) 6000
Tin = air dried soil sample (g) 2475 MDD (Mg/m’) 1.464
Tin = oven dry soil sample (g) nn’ NM.C (%) y 138
Tin (g) $10 OMC (%) 27.4
Dy soil sample 1463 __ Added OMC (%) 136
IWater (g) 202 Calculated dry wt of soil (g) 51716
INMC (%) 138 Water added (g) n?
Average (%) » g A]is © Water lddui (r;;l.) 17
INumber of blows 62
Number of laver N = -
Water Content Determination Before Soaking | After Soaking
Tare No I [T [T N e
IMass of wet sample = Tare B 2228 - 1937, - -
\Mass of dnv sample « Tare E 1915 - {1 B s —_ ___;
Mass of Tare g | s0 - | s0 - | ! H
Masy of water [ 3 - 1269 - B fOmEe
!\h“ of dny sample 2 1095 - s i_;,g- o)
[\Water content Ye 286 - 3|§1b | [ T
Average water Content % 28.6 g -3_|73—- i R
\Density determination
[Mould No MM 2 ||
’Ma\\ of mould « sl E 10421 10542
Mass of mould P 6050 6050
Mass of soil r 4371 4492
'\'ulumr of the mould emd 2305 2308
Moest density wemld | 896 1949
Dy density pemd 1478 1484
\Swell Determination
1 Date | lour 1) Gauge Reding
Imnual reading 96 lus 916
I inal reading 10
| iewpht of the specimen 127
| eight of swell 0 64
S\nclllllﬂ%l 0,50
Observations
For the Lab For Students
Jabh e ‘M‘g" = '(':'j_ﬁ € ts
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Institution Students Names Testing Lab
UGANDA CHRISTIAN . .
UNIVERSITY ASHMWE CALER & MANANA MARK Stlrhng
ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF
EXPANSIVE SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
ITest sample reference IDcplh 0.5m Sampling Date 8fan24
i EXPANSIVE SOIL STABILISED WITH 6% LIME & | Testing Date 12/Mpr2d
ISource MUYEMBE-NAKAPIRIPIRIT ROAD Technician Lab tcam
Sample Description EXPANSIVE SOILS
PEN N v.
o
T
-
1o |- ;—’A
ne
L+
-
2o |14 - =11 |-
wo HAHEHHA A HH- R ? !"
1l : egis
100 ’n“ L 44 -
AL
g ve ///,
L eof- H | 1y’ drd b A
@ A
£ 10 M ““/ ~
& e
NRENE A B
60 PrdR B MR -
L
A
50 -4-1- ’ﬂ A e - R
w0 KR o3 gl E
i L i '
20 -1 ;.;_!_ _’t‘i.. 4= = W 4414
Pat af
1o of el ;‘ b » 1T T1rr
ve +H711 : : : . : :
o0 os 10 LR 20 25 30 3s 40 o 0 L) L s 70 75 L
Penetration (mm)
62 blows
Force CBR
Bottom | Top | Botom | Top
2.5 mm Penctration 4.5 43 3 33
5.0 mm Penctration 10.7 10,1 51 50
Average 7.6 72 ,,\'43':1\ 415
Retained CBR _ \
bservations 3\
¥ - CBR= 438 -
For the Lab - ) m At - For Students

i T S =eno

W-ab. Technician Marerials Engiy
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INSTITUTION STUDENTS TESTING LAB
UGANDA CHRISTIAN
UNIVERSITY MARK L T
i s e o H Stirling H
L 2 3 :
; ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
PROJECT: SOILS
SUMMARY OF TEST RESULTS FOR EXPANSIVE MATERIAL OF EXPANSIVE SOIL STABILISED WITH 6% LIME & 0.5% FIBRE
* . LOCATION: MUYEMBE NAKAPIRIPIRIT ROAD 2 Depth.  05m
CBR NATURAL
GRADING ATTERBERG LIMITS MDD R wew  MOISTURE
LOCATION  BLENDED % CONTENT
SO e ms| 0 s | 2 |oas|oors| oM | w | m | m | s w0 om 62 AVERAGE
Sample 01 100 100 100 9 “ 95 83 73 049 | 672 .. 46.4 _ 208 | 200 1505 267 45.8 0.46
ity 00 100 | 100 99 | 92 | 8 | 78 | 045 | 673 | @62 | 211 | 200
ey | 100 | 100 | 100 [99.38(93.65(83.86| 75.6 | 0.47 | 673 | 463 | 21.0 | 20.0 |1.505 | 26.7 458 0.46
MUYEMBE- | ;me & 0.5%
NAXAPIRIPIRI FIBRE [
TROAD _ . -
_ _
| |
AVERAGE | 95 | 84 76 10.469| 67.3 | 46.2| 21.0| 20.0 (1.505| 26.7 45.8 0.46 | #DIV/0!
FoRLAB v STUDENTS
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INSTITUTION

STUDENTS NAMES

TESTING LAB

UGANDA CHRISTIAN

A Cmien o Lnsnen 15 the Mgty o Ao

UNIVERSITY ASIIMWE CALEB & MANANA MARK m

PROJECT : ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
[ K STABILISATION OF EXPANSIVE SOILS
PARTICLE SIZE DISTRIBUTION (BS 1 -2-90
nLocaIion g MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 0.5% FIBRE Dry wt. of sample before washing: (g) 2296.3
"Depth: (m) 0.5m Dry wt. of sample after washing: (g) 851.1
Material 2 Date Sampled: Date Tested: Technician
T MUYEMBE-NAKAPIRIPIRIT ROAD
description: 8/Jan/2024 26/Febl2024 Lab team
i
Sieve Size (mm) | Weight Retained (g) Retained (%) Passing (%) Grading Limits (G60 & 80)
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 12.9 0.6 99
2.00 105.8 4.6 95
0.425 265.0 11.5 83
0.075 230.5 10.0 73
Total fines 1682.1 73.3
Bottom Pan 236.9
Extracted fines 1445.2
Total sample 2296.3

STUDENTS

S
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INSTITUTION STUDENTS NAMES
UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK

A Lbrs o baws b he S o A

TESTING LAB

Stirling

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

JPROJECT: STABILISATION OF EXPANSIVE SOILS
PARTICLE SIZE DISTRIBUTION (BS 1377 -2 - 90)
|Locatlon . MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
" EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 0.5% FIBRE Dry wt. of sample before washing: (g) 2857.4
“Deplh: (m) 0.5m Dry wt. of sample after washing: (g) 7926
Material Date Sampled: Date Tested: Technician
ieaciiction: MUYEMBE-NAKAPIRIPIRIT ROAD
eschpuon: 8/Jan/2024 26/Feb/2024 Lab team
Passi ding Limi
Sieve Size (mm) | Weight Retained (g) Retained (%) assing (%) Grading Limits (G60 & 80)
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 19.6 0.7 99
2.00 195.6 6.8 92
0.425 229.8 8.0 84
0.075 185.1 6.5 78
Total fines 22273 77.9
Bottom Pan 162.5
Extracted fines 2064.8
Total sample 2857.4
|[Grading Modulus 0.45
100
%
80
70
w 60
% s0
[N
® 0
0
20
10
o s
0.01 1,00 10.00 100,00
Diameter(mm)
Testing Lab STUDENTS
|!Lab Technician Mafe,
L T >
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INSTITUTION STUDENTS IN B8
UGANDA CHRISTIAN Ty
ENEY ASIIMWE CALEB & MANANA MARK Stirling
PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
* STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
J§OURCE B [MUYEMBE-NAKAPIRIPIRIT ROAD | Technician: Lab Team
Imix [PANSIVE SOIL STABILISED WITH 6% LIME & 0.5% Flg{Sn Date 8/Jan/2024
Test d BS 1377: Part 2, 1090:4.3/4.4 Test Date 11/Jan/2024
LAYER EXPANSIVE SOILS
4 0.5m
TIC LIMIT Test No. 2! h Avggﬂg
[Mass of wel soll + container () 32.17 41.22 36.605
+ conlalner 29.05 34.79 31.92
2231 20.88 21.6845
3,12 64 4,775
6.74 13.81 10.275
46.3 46.6 46.4
Tes! No 1 2 4
0 0 0 0
15,0 18.9 20.9 24.7
15.0 18.9 20.8 247
15.0 18.9 20.9 24.7
ontainer No. a5 P126 P153 TF
ass of wet soll + container 51.94 84.77 61.47 61.50]
ass of dry soil + container 34.20 41.70 40.09 39.55|
ass of container 6.88 6.96 8.60 7.85|
d of ) 17.74 23.07 21.38 21.95
ass of dry soil 27.32 34.74 31.49 31.7
nt (%) 64.9 86.4 67.9 69.2
AVERAGE 64,9 66.4 67.9 69.2
Liquid Limit Determination
25 4 T | | | a
B et O [ | | 2] | Liquid limit (%) 67.2
g ‘ || [ 11 / I
7 { { | Plastic imit (%) 484
! ) l/ | l
| 11 ! | L | Plasticity Index (%) 208
| A ? 1 { | B Linear shrinkage
I | ] 1 ]
NERRNENRE
1 | | Trough No. 4
| |
| i 5 I N |
| | I Trough length {cm) 140
Pl B I8 0 I I S T
BRE | BER Specimen length (cm) 1.2
4 67.5 68.5 9.5 |Lshringage = 28
- Co %
T % L.shrinkage = 200
STUDE?TS
Lab Technician”
————
--a
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~— TESTINGLAB |

& o b b e B A

INSTITUTION STUDENTS
UGANDA CHRISTIAN )
UNIVERSITY . ASIIMWE CALEB 8 MANANA MARK

I Stirling l

PROJECT: ASSESSING THE USE OF POLYETHVL' INE TEREPHTHALATE FIBRE AND LIME FOR
i . STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
SOURCE [MUYEMBE-NAKAPIRIPIRIT ROAD | Technician: Lab Team
mix PANSIVE SOIL STABILISED WITH 6% LIME & 0.5% FIB|Sample Date 8/Jan/2024
Test method BS 1377: Part 2, 1900:4.3/4.4 |Test Date 11/Jan/2024
YER EXPANSIVE SOILS
7 0.5m
LASTIC LIMIT Test No. Qo PNU Average
[Mass of wet soll + container (g) 35.76 36,89 36.325
31.04 32,46 31.9
21.74 22,89 22.315
4.42 4.4 4.425
9.6 9.57 9.585
46.0 46.3 48.2
D LIMIT Test No 1 2 3 4
Initial re (mm) 0 of 0 0
Final reading (mm) 15.4 18.9 21.9 239
penetration (mm) 15.4 18.9 21.9 +23.9
AVERAGE 15.4 18.9 21.8 23.9
Container No. P135 P154 AB PIP|
of wet soll + ner (9) 77.67 73.37 78.60 - 6335
of dry 30l + I 50.94 46.99 49.56 40.30
of container (@) 9.65 7.20 7.07 7.19
of @ 26.73 26.38 20.13 23.05
of dry sol (g) 1 41.29 39.79 42,49 33.11
content (%) 64.7 66.3 68.6 69.6
JAVERAGE 847 86.3 68.6 69.6
Liquid Limit Determination
25
Liquid limit (%) 67.3
23 S L0 e 68 I ST o it | bdoado At L) Plastic limit (%) 462
a 1T BRI ERE R Plasticity Index (%) 211
E 1 1 N I 0 LA U N Y S e | S < ) .
§ 21 Linear shrinkage
§ [ I B R O e ;o o ' by b
S ! ’ d 9 O p) | Trough No. 4
y i JB DN SSRGS TR B8 1. W A | o gt dd et | Trough length (cm) 14.0
1s ] L : ) y Specimen length (cm) n2
64 65 . 66 67 68 69 70 |L.shringage = 28
Moisture Content %
\ % L.shrinkage = 20.0
hRm.*': m 3
TESTING ué ’ s;gms
Mate, !
‘Lab Techniclan-
+ &

\&

81



TESTING LAB

INSTITUTION STUDENTS NAMES
UGANDA CHRISTIAN ST
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stlrlmg
ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE |
PROJECT: SOILS
Test Reference No. |oeon "0.5m loam Sampled Date Testea Technican
x EXPANSIVE SOIL s1m%s:g WITH 6% LIME 8 0.5% /1004 26/Febi24 Lab bears
SOURCE MUYEMBE-NAKAPIRIPIRIT ROAD
tenal descnpltion; EXPANSIVE SOILS Natural moisture (%) : 1.0
TEST DATA
Weight of rammer (Kg) No. of blows per layer Noof layers  |Height of drop (mm) |Diameter of mould(mm) |Volume of mould (cm’)
45 27 5 457 100 1,000
MOISTURE CONTENT DATA
1 2 3 4 5
A A A A A
250 310 370 430 490
4912 5,080 5192 5130 4.906
3,285 3,285 3,285 3.285 3,285
1627 1785 1907 1854 7N
1,000 1,000 1,000 1,000 1,000
1.627 1.795 1.907 1.854 1711
DATA FOR PROCTOR CURVE
AT ucJy Y64 88C BA
2864.0 32340 3,180.0 28220 27350
2,480.0 2,770.0 2,681.0 23760 2,280.0
803.0 905.0 818.0 807.0 769.0
384 484 499 446 455
1677 1865 1863 1569 1511
29 248 268 284 30.1
1.324 1.437 1.504 1.444 1.315
Optimum moisture content (%) 26.7
N
dz =) B B B B E
1480 L
o e o et e P o
I - = ~EEEEEEEESNEL
» I- —-{- A N
T 14%
£ %
s
§ 1.380 = S i AN
z =1l PR OS] 17+ 2 ST I
2 - \ \
1330
R 2
1.200 |
28 ns 15 - z< 65 278 5 295 0.5
- o Malsture Cantent (%)
[Remarks: p \
i) A \
- \
S ) <&
Technician .
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Institution Students Names
UGANDA CHRISTIAN
UNIVERSITY ASHMWE CALED & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
STABILISATION OF EXPANSIVE SOILS

CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)

Test snmple reference . Il)cpm. 0.5m |Sampling Date : §Jan/24
) EXPANSIVE SOILL STI\HI!JSF.I’_) WITH 6% LIME ' 2UFebi24
mix; & 0.5% FIBRIE Casting date
[Source: MUYEMBE-NAKAPIRIPIRIT ROAD Testing Date : 12/Mnr24
lSlllplc Description; EXPANSIVE SOILS W B Labcwn
Volume of Mould used (m”) 2305
Natoral moisture of nir dricd pl Volume of water added
Tin No. Y6YS Mass of air dricd soil (g) 6000
[Tin + air dricd soil sample () 2566 MDD (Mglm’) 1.505
Tin + oven dry soil sample (2) 215 NM.C (%) 94
Tin (2) s02 OMC (%) 26.65
Dry soil sample 1613 Added OMC (%) 17.3
Water (g) = 151 Caleulated dry wt of soil (g) 54383
';N;_C (%) 04 Water ndded (g) 949
Average (%) 9.4 Water added (ml.) 949
umber of blows 62
K;:rab« of layer 5
ﬁ'am Content Determination Before Soaking |ARer Sonking
Tare No ) | - A
Mass of wet sample + Tare g_f 1456, - | 1968, - |l
Mass of dry sample + Tare g | 1285 < ] VI00F cet §
Mass of Tare g | 505 -
Mass of water e ] 201 - 268" -
Mass of dry sample £ L, JHICES -, B B
Water content % | 268 - | 284 £33
Average water Content % 268 284
[|Density determination
Mould No L_ S— I
ass of mould + soil [ 11580 11650
ass of mould el mss 7155 .
Mass of soil B [ 4425 4495 )
Volume of the mould emd [ 2305 2305
Moist density gem3| 1920 1950
Dry deasily wemd| 1514 1.519
|W Determination
|m 1our 1).Gauge Reding
[linitiat reading 96 Iirs 12
Final reading 12,58
feight of the specimen 127
I Leight of swell 0.58
Swelling(%) 046G,
Obseryutions \
For the 1ab / P For Students

Lab, Vechnician

e
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Institution Students Names Testing Lab
UGANDA CHRISTIAN
UNIVERSITY ASHMWE CALEB & MANANA MARK

SOILS

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

[Test sample reference : ]Dcplh 0.5m Sampling Date 8/Jan/24
. EEXPANSIVE SOIL STABILISED WITH 6% LIME & 0.5% FIBRE  |Penctration Date~ 12/Mari24
e MUYEMBE-NAKAPIRIPIRIT ROAD “Irechnician 5 Lab i
Sample Description - EXPANSIVE SOILS 7 '
umber of blows per layer o2
ber of layers . . g B S | E
fould No - == L : e s =
.;s;rc;c;u,;~o]l;1r“l'mmlg l;mg (iAT; R e S50 - 0 sn
| i’r;;rmg—kmg Constant (KN/div.) S B 02052 02082 02082
3 L Top Bottem
K:\Iwkm of Time | Reading Force | Rending  Force |
the plunger (mm) (s) *10"mm (KNY | *10"men | "(KN)
e N o | o | 00 0 . 00 o ! B
SRCRRtHY - RS P * £ 1| o2 2 | o4 o | FEPRPISL) T S (O [ e
IRy, 24 2 04 s lw ] | | D] S | .|
B 0.75 35 2 o4 10 l 2.1 i . [
\
o [ 3 06 | W | 29 Y 1 . =St
RN S 7 6 12 | e | a9 L2 .
R L Tyt o | 7 14 2 | a3 [ 4 T S | .
. 25 us | 9 s % | 53 { —l i
s PR 92 | n 23 0 | 62 4 e -
(. s 165 12 25 s | 12 | B N
4 189 | M 29 | 39 so ff _ :
e as 213 16 33 as 92
=iy T hre - i7_| 3s 50 103 || | R e ope ozt
[T | e eaER R [0 Dy RN | ok [ 1) 54 (TN | - =
N pzezomo e _Aas] 49 ) “19 sK 1.9 | (R —— Jpo—
o s 307 20 4.1 62 127 ' - oo i oo, | -
7 131 2 43 66 1.5
7.5 354 n e /\ 117
(Observations s A \, s
i A
For the Contructor. L~ \ For Students
|\Lab. Technician &
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

T

ASHMWE CALEIN& MANANA MARK

Stirling

EXPANSIVE SOILS

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

Test sample reference
X

Souree

Sample Desenplion

ENPANSIVE SOIL STABILISED WIHH 6% LIME &

||\'pﬂ| 05m

MUYEMBENAKAPIRIPIRIT ROAD

EXPANSIVE SOILS

Technician

Teating Date

Sampling Date K24

12/Mar24

Lah tcam

A FORCE CUR

Force (KN)

20 EESR 1 3 40

as so0

s L L3} To s L

Penetration (mm)

62 Wows

Foree CHR

Hottom | Top | Hottom T'op

2.5 mm Venetration 53 | & 0 &)
S0 mm Fenctration 10} )5 S1 |7
Average 18 | 27 | ass | sk
Retained CHKR 458
Pbunnllom 4 5 : 8

For the Lub

For Students

Lab. Techmcian

Matertals |

4+

HFERD
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TESTING LAB

INSTITUTION STUDENTS |
UGANDA CHRISTIAN :
UNIVERSITY o |
ARSNE CALEB B A0 R ﬁ Stirling _
S ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
PROJECT: SOILS
SUMMARY OF TEST RESULTS FOR EXPANSIVE SOIL STABILISED WITH 6% LIME & 1% FIBRE
LOCATION: MUYEMBE-NAKAPIRIPIRIT ROAD : . Deptn:  05m
- i [ T NATURAL
GRADING ATTERBERG LIMITS MDD csr CBR  MOISTURE
LOCATION  BLENDED % o o ) SWELL | conTENT
!uﬂ.“za 63 35| 20 | s 2 |oms|oors| om | w | m | s Moo ome 62 | AVERAGE
_Sample01 100 100 | 100 » 9 | s | 8 ' [ om | o 470 190 | 200 | 1526 258 50.0 054
guum_zm_ﬁ Sample02 100 100 | 100 __ 53 9 8s | 74 | oas | ess | 468 188 | 200 i
L = B OB 4 B ;
STABILISED w 1 _
WITH 6% 100 | 100 | 100 —vww.ﬂ& 93.82 wmbﬂ# 7334 0.48 | 65.8 | 46,9 | 18,9 | 20.0 |1.528| 25.8 50.0 0.54 |
MUYEMBE  ymez 1% ~ 1 ” | i
NAKAPIRIPIRI  Fiane _ _ ! _
TROAD —— : .
1/8/2024 _ , | |
[P 85 | 73 |0.478| 658 .m— 18.9| 20.0 | 1.524| 25.8° 50.0 054 | #0W/01
“ STUDENTS (5
- s X
Lab Technician 2
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INSTITUTION

UGANDA CHRISTIAN
UNIVERSITY

A G o frncn b e Vet o AR

STUDENTS NAMES TESTING LAB

ASIIMWE CALEB & MANANA MARK m

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

[PROJECT : STABILISATION OF EXPANSIVE SOILS
PARTICLE SIZE DISTRIBUTION (BS 1377 -2 - 90)
||Lmlion $ MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
“ EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 1% FIBRE Dry wi. of sample before washing: (g) 3009.6
Depth: (m) 0.5m Dry wit. of sample after washing: (g) 828.0
Material Date Sampled: Date Tested: Technician
deacretion MUYEMBE-NAKAPIRIPIRIT ROAD
i 8/Jan/2024 26/Feb/2024 Lab team
Sieve Size (mm) | Weight Retained (g) Retained (%) Passing (%) Grading Limits (G60 & 80)
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 32.2 1.1 99
2.00 148.3 49 94
0.425 257.3 8.5 85
0.075 388.1 12.9 73
Total fines 2183.7 72.6
Bottom Pan 2.1
Extracted fines 2181.6
Total sample 3009.6
|Grading Modulus 0.48
100 ———
% :
80 o — —
70
6 |-
%:: s0 ===
[ - ———
£ w0 3
30 =
20 :
10 |- B
0 = il =
001 0.10 1.00 10.00 100 00
Diameter{mm)
25\
Testing Lab / STUDENTS
| AN 47 et
Lab Technician Maféripfs Enfjineer
£ (.~
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INSTITUTION STUDENTS NAMES TESTING LAB

UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

FRAECT:: STABILISATION OF EXPANSIVE SOILS
PARTICLE SIZE DISTRIBUTION (BS 1377 - 2 - 90)
Bcation ; MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 1% FIBRE Dry wi. of sample before washing: (g) 2474.9
Depth: (m) 0.5m Dry wt. of sample after washing: (g) 643.5
Material Date Sampled: Date Tested: Technician
dosciiation: MUYEMBE-NAKAPIRIPIRIT ROAD
escription: 8/Jan/2024 26/Febl2024 Lab team
Passing (% Grading Limits (G60 & 80
Sieve Size (mm) | Weight Retained (g) Hetaiaa (N sesing (%) g s )
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 35.9 1.5 99
2.00 1216 4.9 94
0.425 2215 8.9 85
0.075 261.5 10.6 74
Total fines 1834.4 ‘ 74.1
Bottom Pan 3.0 g
Extracted fines 1831.4
Total sample 2474.9
Grading Modulus 0.48
100 i T
vo . . . -
80 E
70 : :
. @0 S =
i 50
£
30
20
10
0 - - i i e B0h & ° > G Al 4 - oo~ es -
0.01 010 100 1000 100,00

Diameter{mm)

STUDENTS

oF )
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INETTTTION “STUDENTS TEGTING LAB |

UGANDA CHRISTIAN ey
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stirling

BT o B
PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
» STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
OURCE : |MUYEMBE-NAKAPIRIPIRIT ROAD Technician: Lab Team
KPANSIVE SOIL STABILISED WITH 6% LIME & 1% FIEF S, Date B8lJan/2024
Tost o BS 1377: Part 2, 1990:4.3/4.4 Test Date 11/Jan/2024
I.AYER EXPANSIVE SOILS ’
g 0.5m
LASTIC LIMIT Test No. TN GT Average
of wet soll + er (g) 37.73 45.36 41.545
of dry soil + iner () 328 38,35 35.575
of container (9) 22.26 235 22.88
Mass of mok (@) 4,93 7.0 5907
of dry soll 10.54 14.85 12,695
IMoisture % 46.8 47.2 47.0
AVERAGE
LIQUID LIMIT Test No 1 2 3 4
reading (mm) 0 0 0 0
Final gauge reading (mm) 5.1 18.5. 21.5 239
penetration (mm) +* 181 18.5 21.5 239
AVERAGE 15.1 18.5 21.5 23.9
ontainar No. AB PIOE PlA BE
ass of wet soil + container 63.41 66.87 684,04 87.45
ass of dry soil + container 41.42 43.10 41.25 43.02
ass of iner (9) 6.80. 6,92 6.85 7.03
[IMass of moisture () 21.99 2277 2279 24.43
Mass of soll 34.52 36.18 34.4 35,99
Molsiy t (%) 63.7 65.7 66.3 67.9
AVERAGE 63.7 65.7 86.3 67.9
Liquid Limit Determination
25
Liquid limit (%) 86.0
23 +—— e Plastic limit (%) 47.0
: = ol A“ e Plasticity Index (%) 19.0
§ A i e e £ e (8 i eds & o o= Linear shrinkago
% 19 o -
g = 1 ‘.__ T T {EF o ) R ) Trough No. 4
13l W S Ot v 5>~~~ A B TR T NS R A T B Trough length (cm) 140
>3 \ B Specimen length (cm) 11.2
15 + —t ¢
63 64 65 66 67 68 L.shringage = 2.8
Moisture Content % % L shrinkage = 200
ST:?;[ S
<
N _ QGQ
\Lab-Technician
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INSTITUTION STUDENTS ~TESTING LAB
UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK
& Comme o otomes ' 0 P f s
PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
3 STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
[SOURCE : |MUYEMBE-NAKAPIRIPIRIT ROAD Technician: Lab Team
imix [KPANSIVE SOIL STABILISED WITH 6% LIME & 1% FIBHSample Date 8lJan/2024
[Test method BS 1377: Part 2, 1990:4.3/4.4 Test Date 11/Jan/2024
IIAYER EXPANSIVE SOILS
De 0.5m
TIC LIMIT Test No. a4 2 Aversg
51.26 48.29 49775
42.07 39.06 40,8685
21.23 22.24 21.735
" 0,19 8.6 8.91
|'u-| ss of dry soil_(9) 20.84 17.42 19.13
Moisture content % 44.1 40.5 46.8
AVERAGE X
LIQUID LIMIT Test No 1 2 a
Initial ing (mm) 0 0 0 0
Final gauge reading (mm) 15.4 18.9 21.9 239
o jon (mm) 154 18.9 219 23.9
IAWVERAGE 15.4 18.9 21.9 239
tainer No. P182 A | AB P133
of wet soil + €0 96.05 81.45] 79.01 83.24
ass of dry soil + container 61.56) 51.88) 50.25 52.52
ass of container 6.71 6.84 6.84 7.05
ass of Mok (@) 34.49 29.57 28.76 30.72
[iass of % soil !f) 54.85 45.04 4341 7 45.47
oisture content (%) 2.9 65.7 88.3 67.6
AVERAGE 62.9 65.7 66.3 87.8
- Liquid Limit Determination
Liquid limit (%) 656
Plastic limit (%) 468
g Plasticity Index (%) 188
§ Linear shrinkage
£
g
e
-
3 Trough No. 4
Trough length (cm) 14.0
Speci length (cm) 1.2
L.shringage = 28
% L.shrinkage = 20.0
)
e STL@IS
- _‘ =
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA OHRISTIAN T
' UNIVERSTY ASIIMWE CALEB & MANANA MARK Stirling
y ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
PROJECT: SOILS
est Reference No ~ |oepth 0.5m Dale Sampled Dale Tested Techniclan
EXPANSIVE SOIL STABILISED WITH 6% LIME & 1%
Mix EIBRE 8/Jan24 26/Febi24 Lab leam
SOURGE MUYEMBE-NAKAPIRIPIRIT ROAD
Malenal descnption: EXPANSIVE SOILS Natural molsture (%) :I 110
TEST DATA
Weight of rammer (Kg) No. of blows per layer No of layers  |Height of drop (mm)  |Diameter of mould(mm) |Volume of mould (cm®)
45 27 - 5 457 100 1,000
MOISTURE CONTENT DATA
1 2 3 4 5
A A A A A
360 420 480 540 600
6,028 6,140 6,200 6,160 6,108
4,278 4278 4,278 4,278 4,278
1750 1862 1922 1911 1828
1,000 1,000 1,000 1,000 1,000
1.750 1,862 1922 1.911 1.828
DATA FOR PROCTOR CURVE
BKN CR7 Yy NBM FDC
2.263.0 2,181.0 2.230.0 2.214.0 23210
19960 . 1,915.0 1.930.0 1.905.0 1,971.0
801.0 771.0 784.0 797.0 805.0
{Mass of water added " 267 278 300 309 150
|Mass of dry so om 1195 1144 1146 1108 1166
[Mml"'! content id 223 24.1 262 27.9 30.0
Dry density glem’ 1.430 1.500 1.523 1.494 1.406
Maxmum dry density (gm/em’) 1524 Optimum moisture content (%) 25.8
(' N
|~ B oy LN i
| - ] M
-
A N
1500 /3
2 N
T 4 i B |
£ %
g TN
& e
A
> 74
1Y i
. N
4 = AN
\
—f e o s . s b |
1400
20 230 240 50 : 60 N0 Mo 20 o0
R ‘Molstive Content %) = Py
omarks:
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

N o o b & e St o8 A

ASHIMWE CALEB & MANANA MARK

SOILS

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

Test sample reference chmh. 0.5m Sampling Dale 8Jan24
Imix: V ' .I-le“A—ﬁ.riIVIi SOIL STABILISED \V-I’I—'ll 6% LIME & 1% FIBRE I-':n;:;r;;mn Date 12/Marn24
Source. . MUYEMBE-NAKAPIRIPIRIT ROAD Technician i ‘ |.;ib team
E‘Nﬂc Description - EXPANSIVESONLS o '
umber of blows per layer 62
unlvc'rnﬂnp_;s 3 s - s 5
dould No WR
'a,nn_r_\- of the Proving Ring (KN) 50 50 0
Proving Ring Constant (KN/div.) 02082 0.2052 02052
Wneed . e mi, Tap Bottom
ration of Time | Reading Force Reading - Force
he plunger (mm) () | *10%mm . (KN) | *10"%mm | (KN)
. I (U X 0o 00 i |
0.25 o 12 1| 02 2 0.4
o 0.s 24 2 1 04 a 0.6 |
%= 0.75 3s 4 ! o8 s 1.0 s
PR et L 47 § 10 8 1.6 e TR 5 ==
e e oIS 1" 10 21 12 25 T
areze: i 8 U | e - i P a7 || i e
R ns | 22 4s 26 sa || 4 -
o 3 142 29 6.0 33 6.8
_ &N 35 165 M 70 | 40 | s2 i 1
4 1589 40 82 48 o8 || (. i
= 45 m3 | 43 88 s3 10.9 D! -
B = 5 236 46 94 S8 119 =4,
sos i 58 260 48 98 62 127 , &
6 283 49 10,1 64 1
65 307 50 103 66 135 2
7 331 L 103 09 1.2
7.5 354 E2 Sy [ ] S TR L
(Observations = %
For Students
% )
Labh. Technictan @ ﬁe&)
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Institution Students Names Testing Lab
UGANDA CHRISTIAN
UNIVERSITY ASHMWE CALER & MANANA MARK m
& fovws 4 pcmme s Yot o 1000
ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
STABILISATION OF EXPANSIVE SOILS
CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)
Test sample reference : |Depth. 0.5m Sampling Date : BlJani24
EXPANSIVE SOI. STABILISED WITH 6% LIME :
mix: & 1% FIBRYE Casting date : ik
Source: MUYEMBE-NAKAPIRIPIRIT ROAD Testing Date 12IMae24
Eple Description: EXPANSIVE SOILS Technician : . Lab icon
Volume of Mould used (m”) 2308
Natural moisture of air dried sample Volume of water added
Tin No. ure Miiss of air dried soil (g) 6000
[Tin + nir dricd soil sample (2) 2393 MDD (Mg/m®) 1.524
ITin + oven dry soil sample (g) 2191 NM.C (%) 3 14.6
(Tin (g) X __s07 —aleis OMC (%) 258
ry soil sample S 1384 _ ) Added OMC (%) ) 11.2
[IWater (2) i 202 , Caleulted dry wt of soil (g) 51243
E.M.C (") 14.6 i Water added (g) 587
IAverage (%) 14.6 . Water udded (ml.) 587
umber of blows 62
umber of layer » § B
II”’Mtr Content Determination Before Soaking |After Soaking
TareNo ACH:: . - KT -
Mass of wet sample + Tare g 2078 - 2120, -
Mass of dry sample + Tare e 1778 - | 1803 - .
Mass of Tare 3 % - 800 - =4
Mass of water g 0 - | oy - f
Mass of dry sample e 97 - 003 - f
Water content % o - 316 - 1
Average water Content % 30.1- 3.6
Eemll,r determination .
Mould No WR ik I
Mass of mould + soil 2 10397 10463
Mass of mould [3 6041 6041
Mass of soil [ 4356 422
Volume of the mould cm3 _ 2305 2305
Moist density gleml 1.890 1.918
Dry density glem3 1.453 1.458
|iSwett Determination ’
| Date | lour D.Gauge Reding
[linitial readi 96 s 9,86
Final reading 10.55
I leight of the specimen 127
I leight of swell : : 0.69
Swelling(%) 0.54
Obscrvations !

For the Lab ) 1‘ 3 : Far Students
N e

Lab. Technician /

e e ALy i aL
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

A e o e o b -

DR

ASHMWE CALED & MANANA MARK

-

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF

EXPANSIVE SOILS

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

ITest sample reference ]mpu\_ . 0.5m Sumpling Date $/Juni24
mix EXPANSIVE SOIL STABILISED WITH 6% LIME & | Testing Date 1224
Source o VMll\'liMIIVIE-NAK;\I‘IRII‘IRI I'ROAD Technician Lab tcam
Sample Descnplion EXPANSIVE SOILS
PENETRATION vs FORCE CURVE
150
"
we |+~ .",L’A—
- -
130 "___d--——
L
weo | |- EERE ,f
’f
A
- L a4
ne 11+ - . ’¢ 2 B Bl
1 aEE
we |-|-|-|- - H J ,»‘". U | ._--u——“"f“
A LT
oo {-1-|-1-44-1-1- 44111 - ’/ ’,a"f 4-1-1-
e
§ re |-}- ’f /’a’
o 2 A
g ol L1 bie
& ”f /’/
6o |-|-1-]-- - L’/ ,w" o
V|
50 |- ’f ./( nﬂ_v
el
0 4 - -
1
Bete
20 H U
Pl
117
20 {1 LT
1
,i L4
e |- dF g
oo
oo os 10 5 0 25 3o as ‘0 ‘s 50 55 L1 s 70 75 a0
Penetration (mm)
62 blows
Foree CHR
3oltom l'op | Bottom lop
2.5 mm Penetration 53 45 40 M
5.0 mm Penctration 119 94 [ 47
Avernge 86 7.0 0.0 407
Retained CBR 50,0 \
bservations CBR= 50 0
" For the Lab For Students

L{lb. TecImician

W
1/

Matertals AR

<deso

/
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INSTITUTION STUDENTS TESTING LAB

UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK H mnmu.—m-nm
g ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
PROJECT: SOILS

SUMMARY OF TEST RESULTS FOR EXPANSIVE SOIL STABILISED WITH 6% LIME & 1.5% FIBRE

LOCATION: MUYEMBE-NAKAPIRIPIRIT ROAD . > Depth: 05m
_ _ car
_ _ GRADING ATTERBERG LIMITS | wmpD s8R
LOCATION | BLENDED % i P
SAMPLING | =l a1 sl & E !
| 37 . 0425 0075 &M | WL 1 MDD | OMC
B oate | 6 | s | s | 2 oA oo . m M| * B Ilamul. R
[sample01 | 100 | 100 | 100 | 99 | 84 | 84 | 71 | o051 | 624 493 181 | 9.4 | 1556 249 53.6 031 |
| ! ! i i
_ ! ; ) [Beitotrd SReoUN MO K 2% :
Qmﬁwﬁ 'sample02 100 | 100 | 100 | 59 = 93 88 | 75 | 049 | 74 433 181 | 94 ! _
| sTaBISED | | I [ P, I, e = ]
| OWITHE% | 100 | 100 | 100 _ou.ww 93.61 ww.mo_uw.cu_ 050 | 67.4 493 181 | 94 u..mmm_ 24.9 53.6 031 i
MUYEMBE- | {|ME & 1.5% | 1 —
NAKAPIRIPIRI!  pape | | { |
TROAD | 3 ! S S
| 1/8/2024 ‘ﬁ | | |
| OUS— Y e — e e Bepeen Iy Sesaec BT Het | e
2\ T | _ 1
_— W hicabinate . _
AVERAGE 100} 100 | 100" .99 | 94 | 84 | 73 0497|674 ﬁ 49.3| 18.1| 9.4 |1.556| 249 53.6 031 | sDIV/O! |

I.MIW”WIE o S S
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK
PROJECT : ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
% STABILISATION OF EXPANSIVE SOILS
PARTICLE SIZE DISTRIB -2-90
ILoca(ion : MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
|I EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 1.5% FIBRE Dry wt. of sample before washing: (g) 2662.9
I Depth: (m) 0.5m Dry wt. of sample after washing: (g) 785.9
Material Date Sampled: Date Tested: Technician
description: MUYEMBE-NAKAPIRIPIRIT ROAD
NEAOR 8/Jan/2024 26/Febl2024 Lab team
i S
Sieve Size (mm) | Weight Retained (g) Retained (%) Passing (%) Grading Limits (G60 & 80)
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 26.4 1.0 99
2.00 131.7 4.9 94
0.425 257.5 9.7 84
0.075 364.4 13.7 71
Total fines 1882.9 70.7
Bottom Pan 59
Extracted fines 1877.0
Total sample 2662.9
I]Grading Modulus 0.51
100 = - = — _H—_
% : —= : :
80 o =2 =
LN = =
§ O = =
Z s = % :
L o> o A
® 40 - : = - == —
30 | L = = = e
20 : =
0 | T
0 —aa i ewd. B > — - — =t
0.01 DR D 1.00 1000 100 00
Dinmeter{mm)
=il
Testing Lab STUDENTS

\ICab Technician . -~ Hhaterials Ehgineer
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA CHRISTIAN ST
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stll' llng
PROJECT : ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
F i STABILISATION OF EXPANSIVE SOILS
PARTICLE SIZE DISTRIBUTION (BS 1377 -2 - 90)
lLocaﬁon : MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
|r EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 1.5% FIBRE Dry wt. of sample before washing: (g) 2756.3
lDepth: (m) 0.5m Dry wt. of sample after washing: 695.0
Material Date Sampled: Date Tested: Technician
desartotion: MUYEMBE-NAKAPIRIPIRIT ROAD
TRt 8/Jan/2024 26/Febl2024 Lab team
Sieve Size (mm) | Weight Retained (g) Retained (%) Passing (%) Grading Limits (G60 & 80)
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 28.1 1.0 99
2.00 160.5 58 93
0.425 286.0 10.4 83
0.075 202.7 7.4 75
Total fines 2079.0 75.4
Bottom Pan 17.7
Extracted fines 2061.3
Total sample 2756.3
|Grading Modulus 0.49
100 —
m - == “»
=
70 |- :
w 60 2
g % s
B — - -
RO
i
4=
10 '
o —— . ve -
001 0.10 1.00 10.00 100 00
Diameter{mm)
)
Testing Lab STUDENTS

Lab Technician ____ Mate
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Eeas———————en
WSTTUTION TUDENTS “=TESTING LAB
UGANDA CHRISTIAN
f{“‘[““' , TY - _ ASIMWE CALEB & MANANA MARK
PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
URCE : [MUYEMBE-NAKAPIRIPIRIT ROAD {Technician: Lab Team
Ix ___|PANSIVE SOIL STABILISED WITH 6% LIME & 1.5% Flg}" \ple Date B/Jan/2024
o5t method |8S 1377: Part 2, 1990:4.314.4 Test Date 11/Jan/2024
YER EXPANSIVE SOILS
0.5m
Test No. Sl RAD Averag
41.01 40.7 40.855
35.05 345 34.775
22.94 21.97 22,455
"5.96 6.2 6.08
12.11 . 1253 12.32
49.2 49.5 49.3
{luouio Limir Test No 1 2 3 P
o reading (mm) 0 0 0 0
nal gauge reading (mm) 15.0 168.4 21.9 249
penetration_(mm) 15.0 18.4 21.9 24.9
AVERAGE 15.0 18.4 219 24.9
Container No. A2 PIOE 281 P153
of wet soil + container 64,29 79,00 71.70 75.70
of dry soll + container 42,08 50.25 45.60 48,32
of container (g) 7.63 7.28 7.46 9.04
ass of mok 22.23 28.75 26.1 27.38
ass of dry sofl (a) 34.43 42.97 38.14 39.28
content (%) © 846 66.9 68.4 69.7
AVERAGE 64.6 66.9 68.4 60.7
Liquid Limit Determination
25 R mm
Liquid limit (%) 67.4
23 4 EAS | 4 — — Plastic limit (%) 49.3
¢ 1 TTT1 I8 1 T Plasticity Index (%) 18.1
g i T 447 g Linear shrinkage
| ) SRS AEEENTRE A
§ Al A il L] [Touhie p
17 1 T T T TTT 11 _J IEREE Trough length (cm) 14.0
’ Specimen length (cm) 1227
15 3 - + -
64 65 66 \ 68 69 70 L.shringage = 1.3
Moisture Content %
. % L.shrinkage = 0.4
Remarks: i J
) NTS
=)
Lab Techpician
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INSTITUTION STUDENTS _TESIINGLADB |
UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK
PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
2 STABILISATION OF EXPANSIVE SOILS
ATTE_RBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
[SOURCE : |MUYEMBE-NAKAPIRIFIRIT ROAD Technician: Lab Team
|lmix | NEAT SAMPLE TP 02 Sample Date B/Jan/2024
05t d BS 1377: Part 2, 1090:4.3/4.4 Test Date 11/Jan/2024
LAYER EXPANSIVE SQILS
2 0.5m
LASTIC LIMIT Test No. JL 2F Average
of wet soil + container (g) 38.74 41.22 30,98
of dry $0il + container 33.35 35 34.175
of container 2253 2227 224
[Mass of moisture 5.39 6.2 5.805
10.82 12.73 11.778
49,8 48.9 49.3
Test No 1 3 4
0 0 0 0
15.0 18.4 21.8 244
15.0 18.4 21.8 24.4
15.0 18.4 21.8 24.4
{ R160 AS A3 PIBB
of wet soll + container 55.39 67.00 71.33 60,86
of dry soil + container 36.58 43.25 45.24 44.09
Mass of container 7.36 7.38 7.38 7.21
Mass of (@ 18.81 23.75 26.09) 25.77
Mass of dry soil (9) 29.22| 35.87 37.88 36.88
re (%) 64.4] 86.2 66.9 9.9
AVERAGE 84.4 66.2 68.9 69.9
Liquid Limit Determination
25 -
5] Liquid limit (%) 67.4
B4 —————— Plastic limit (%) 493
¢ il 1 1T Plasticity Index (%) 18.1
§ SO G |7 Linear shrinkage
&g o SRR A I 1 0
§ —t - O (50 S 1 15 5 IO S At | Trough No. P
\ | | |
17 =3 o 5 . e 1 0 | Trough length (cm) 14.0
-——t /:‘ e } e \
15 4SRN ; i Specimen length (cm) 127
64 65 . 68 o TS 68 69 70  [Lshringage = 13
s ik % L.shrinkage = 94
Remarks: - 7T)
TESTING STUDENTS
© . Lab Technician
—
~ ¢ s
N G
Q-
"/
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA CHRSTIAN B
e ASIIMWE CALEB & MANANA MARK Stirling
et T —
[prosecr: | ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
- SOUS
est Reference No |Deptn 0.5m Date Sampied Date Tested Technician
EXPANSIVE SO0 svu;\;:!s&omm BN LIME A 1 %[00 20/Fabr24 La besin
ISOURCE MUYEMBE-NAKAPIRIPIRIT ROAD
[Matonal desenption: EXPANSIVE SOILS Natural moisture (%) I 1o
TEST DATA
Weght of mmmer (Kg) No of blows per layer No of layers  [Height of drop (mm) | Diameter of mouldimm)  |Volume of mould fem”)
a8 27 5 4s7 100 1,000
MOISTURE CONTENT DATA
1 2 3 4 5
A A A A A
240 300 360 420 480
4,049 5,081 5,164 5008 5028 |
3,218 3218 3218 3218 3218
1731 1843 1946 1880 1810
1,000 1,000 1,000 1,000 1,000
1731 1.843 1.946 1 880 1810
DATA FOR PROCTOR CURVE
No MANU ZION Lou AA NO
55 0f wel sod + Containet gm 1,481 0 1.755.0 18780 1,502.0 0240
53 of dry soil + container gm 1,200.0 1,508 0 1,584.0 1,270.0 7200
Mass of container om 547.0 4400 416.0 414.0 570
[Mass of water added oo 162 247 294 232 195
[G* of ary soil am 752 1068 1168 856 872
[Mossturm content » 218 231 252 27.4 200
[Ory gensay plem’ 1.424 1497 1 555 1479 1 403
Maximum dry density (gmicm”) 1556 Optimum maisture content (%) 249 _
P e x — — oo
1% j | 1
Gals S I R - i % .
TR T EER R B
| por’ a
| P I~ {4
A N |
1520 .
I o ; P ot ] TR { 1
4 ! % ) A | l '
& 1470 il Z b || -
| £ | ) \\ | ;
| & ,) N |
;S -j—*«/’f“—«---—- -1—1 —— 11— o B S AN N }
: 1420 L - - |
< '
< ' |
| | pudl
i B 318 i P b T 1 S H
| s L 1t
nae 20 e .‘l_“ Ho 60 0 e M0
s o N Molvture Content (W) =
Remarks: N
LL» Technician -7}\]'
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Institution Students Names Testing Lab
UGANDA CHRISTIAN
UNIVERSITY ASIHINMWE CALEB & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
Test sample reference IDcmh 05m |sampling Dare R/Jan/24
X EXPANSIVE QO“ ji}.\nu.lsum WITH 6% LIME & -I 5% HI;R-I i ;‘cnumm Date |2:‘Marlll
Source h1UYhilHF-N:(KAI’IRlI’IRIT ROAD Technician Lab eam
ample Descnplion EXPANSIVE sohs
ber of blows per layer 62
ber of tayens = e 1 RS s
owld No XT
apaciy of the Proving Ring (NN) 50 S0 S0
'rm-mk Ring Constant (KN'div.) 02082 02082 02082
l;rd. A Top Hottom
Lmlnmn of Time | Resding  Force | Reamp  Force
unger (mm) () | 210" k) [ t10'mm  (KN)
0 [} 0 o 0 0o
0.28 12 2 o4 2 04
0s M s 10 ? 14
0.8 s a 18 1" 22
[ ! 4 1" 21 15 AN
1.5 7 16 . S LS a7
DRSNS, I B NN S I
d a5 s 23 a7 M 70
B _ 3 M2 | sa ¥ s | x
T 1 168 32 6 a2 se =
4 149 3 74 R . SV - 0¥ | R B L.
45 213 @ Tka | osv e || i
5 236 s w2 53 109 R LN
55 260 49 101 56 1ns K
6 283 53 109 02 12,7 .
65 307 | ss 113 6 1|
7 331 CLA 65 133
7.5 34 | 9 120, @ 13.7
|Observations .
For the Contractor ) For Students
= %

Vb, Technicion
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Institution Students Names Testing Lab ‘
UGANDA CHRISTIAN -
UNIVERSITY ASTIMWE CALER & MANANA MARK m

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
STABILISATION OF EXPANSIVE SOILS

CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)

l'est sample reference ; ]l)cplh. 0.5m Sampling Date - 8/anf24
) EXPANSIVE SOIL STABILISED WITH 6% LIME 27Feb24
mix: & 1.5% FIBRE Casling date : >
urce; MUYEMBE-NAKAPIRIPIRIT ROAD Testing Date : 12/Marf24
E ‘Technician . Lab teom
mple Description: EXPANSIVE SOILS =
Volume of Mould used (m”) 2305
Natural moisture of air dricd sample Volume of water added
T'in No. 2 Mass of air dricd soil (g) 6000
Tin + air dried soil sample (g) M8 MDD (Ma/m®) 1.556
Tin + oven dry soil sample (g) 1983 NM.C (%) 14.2
Tin (2) 790 - OMC (%) 24.9
v soil sample — 1163 Added OMC (%) 10.7
Water (g) 165 Caleulated dry wt of soil (g) 51488
MC (%) 14.2 Watcr added (g) 563
Average (%) ui - Water added (ml.) 563
{umber of blows 62
l:‘umhcr of layer ) i
Iﬁl’m‘cf Content Determination Before Soaking | Afler Soaking
areNo RAU KT =
Massof wetsample+ Tare  p | 2060 2069 - | - .
Mass of dry sample + Tare g 1772 - 1743 - 5
Mass of Tare ) e 799 800 - | e
Mass of water g 288 - 326 - S T
Mass of dry sample . e 9713 - 943 - f =
Water content % 296 - M6 - B S
IAverage water Contenl % 29.6 34.6
\\Density determination
Mould No Xroo |
Mass of mould + soil ] 10514 10732
Mass of mould 3 6134 G134
Mass of soil B 4380 4598
Volume of the mould cmd 2305 2305
Moist density wlem3 1.900 1.995
Dry density g/em3 1.466 1,482
{lswett Determination
Ill)nle | four 1. Gavge Reding
|linitiat reading 96 hrs 9
Final reading 9.39
| Ieight of the specimen 127
| leight of swell 0.39
Swelling(%) 0.31
Observations
Forthe lab — ~ J For Students

44 A=

Lab_Technician
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Institution

Students Names

Testing Lab

UNIVERSITY

UGANDA CHRISTIAN

B G . b - A

ASHMWE CALER & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREI‘IITI!;\L.\TE FIBRE AND LIME FOR STABILISATION OF

EXPANSIVE SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
Test sample reference _Il)qvlh 0.5m Sampling Date 8lJan/24
i EXPANSIVE SOIL STABILISED WITH 6% LIME & [ Testing Date 12/Mar/24
MUYEMBE-NAKAPIRIPIRIT ROAD 'I'_cthmcinn Lab team
mple Descnplion EXPANSIVE SOILS
PENETRATION vs FORCE CURVE
150 -
"o L
—
1o |- ‘————F"""'——
o §EBECe
no |- . —J—"'—M
__,—r
we - A1
o » g” L
s [TRREE "‘,.- /,f
o %
= 80 |- e A
g el H
& I A g _‘4"' | BR
V] = d ]
Lo V] 2%
/’ A/
i A LT il
: LA LLHT
a0 ’ L"
_—‘— °d
20 ||~ AT LA
A
2|} ,)’,,44 :
RERD %
10 ~ -
Wi
oo
00 0s 19 15 20 25 30 38 40 as 50 &5 70 7s L1
Penetration (mm)
62 blows
Fotee CHR
Bottom | Top | Bottom | ‘Top
2.5 mm Penctration 7.0 4.7 53 36
5.0 mm Penctration 109 | 92 54 46
Average 89 | 70 | 536 | wo
Retained CBR 536
(Observations . -
CBR= 53.6
For the Lab

13 7

For Students

Lab. Technician

Meterials Eylel /W

Yl |
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_zm._._-.c._._Oz STUDENTS TESTING LAB
UGANDA CHRISTIAN
UNIVERSITY IMWE CALE s 1S
L e B A L E W'iz)z>§x ~ mﬂ-q-aw
3 ASSESSING THE USE OF POLYETHYLINE 4mmm_u:.—:>r>._.m FIBRE AND LIME FOR STABILISATION OF EXPANSIVE
PROJECT: SOILS
wc_s!)z< OF qmm._. xmwcr._.m FOR mxv>2m_<m mO__. STABILISED WITH 6% LIME & 2% FIBRE
- LOCATION: MUYEMBE-NAKAPIRIPIRIT ROAD : o..g:,. . 05m
CBR
GRADING ATTERBERG UMITS MDD CBR
LOCATION  BLENDED % SWELL
6 et e B =
o uzus.!m: 63 315 20 5 _ 0.425 0075 GM (s | n L .: s | z.o.oi. omc 62
Sample 01 100 100 100 99 94 | 85 80, 041 | 6545 494 160 90 1492 275 47.7 043
Qv«»%_wzm Sample02 100 100 | 100 | 99 94 | 84 78 Jwle... 655 493 162 | 90 ,
STABIUSED 100 ) _ i A s | '1.492| 27 a7 h _
WITH 6% . 100 | 100 |98.99 _»uo .42 84,32 78.89| 0.42 | 65.5 493  16.1 | 9.0 _ 9 _ .5 7 0.43 | |
MUYEMBE- | meg 2% |
NAKAPIRIPIRI FIBRE
T ROAD - EANEIE SET S !
1/8/2024 _ i
- —— - —_— —— _ .\‘.ﬂ'ﬂ..l ——— —_— - - - — —— - - ——— ——————
) B N T _ .
AVERAGE 99 “94 84 79 0.424| 65.5 _ 49.3| 16.1| 9.0 [1.492) 275 477 043 _ 4DIv/o]
-— —_———— -t — 1]
FOR LAB STUDENTS
|Lab Technician
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INSTITUTION STUDENTS NAMES TESTING LAB

L L L FL R TN

UGANDA CHRISTIAN =
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stirling

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

il STABILISATION OF EXPANSIVE SOILS
(% ZE DI | 1377 -2 -
Bcaﬁm : MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
IL EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 2% FIBRE Dry wl. of sample before washing: () 3057.1
Depth: (m) 0.5m Dry wl. of sample after washing: (q) 609.2
Material Date Sampled: Date Tested: Technician
d ek MUYEMBE-NAKAPIRIPIRIT ROAD
escription: 8/Jan/2024 26/Feb/2024 Lab team
Sieve Size (mm) | Weight Retained (g) Retained (%) Passing (%) Grading Limits (G60 & 80)
63.0 0.0 ’ 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 34.9 1.1 99
2.00 136.9 4.5 94
0.425 290.9 9.5 85
0.075 144.2 4.7 80
Total fines 24502 80.1
Bottom Pan 2.3
|_Extracted fines 24479
Total sample 3057.1
rading Modulus 0.41
100 = - — o Lr ﬂ"—!
m s - H
80
70
= 60
£
: |
[
£ % I
30 |
2k
19 = P A |
z X : .
001 P 010 100 10.00 10040
i Diameter{mm)
Testing Lab : STUDENTS
/ re = <oy
|Lab Technician Materials Engineer
C -. 2 v.
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INSTITUTION STUDENTS NAMES
UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK

TESTING LAB

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR

PROJECT : STABILISATION OF EXPANSIVE SOILS
Cc IZE DIS UTION (BS -2-90
ILocation . MUYEMBE-NAKAPIRIPIRIT ROAD Lab. Refernece No.:
[ EXPANSIVE SOIL STABILISED WITH 6%
Location :(km) LIME & 2% FIBRE Dry wi. of sample before washing: (g) 2623.3
Depth: (m) 0.5m Dry wt. of sample after washing: (g) 588.7
Material . Date Sampled: Date Tested: Technician
descilion: MUYEMBE-NAKAPIRIPIRIT ROAD
SLTPNON; 8/Jan/2024 26/Febl2024 Lab team
v, Gradi
Sieve Size (mm) | Weight Retained () Retained (%) Passing (%) rading Limits (G60 & 80)
63.0 0.0 0 100
37.5 0.0 0.0 100
20.0 0.0 0.0 100
5.0 22.8 0.9 99
2.00 122.6 4.7 94
0.425 280.3 10.7 84
0.075 160.9 6.1 78
Total fines 2036.7 77.6
Bottom Pan 2.1
Extracted fines 2034.6
Total sample 2623.3
rading Modulus 0.44
100 -
o0
%0 I
70 |
g " %
% 50 1
[~
S W ‘
30 i
20
10
0 !
om 010 1 0D 1000 100 00
Dinmeter(mm)
T Lab STUDENTS
5y I

iLab Technician
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INSTITUTION STUDENTS

UGANDA CHRISTIAN
UNIVERSITY ASIIMWE CALEB & MANANA MARK

P e L T

|PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
: STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquid limit (cone penotrometer) and plastic limit
"SOURCE v |MUYEMBE-NAKAPIRIPIRIT ROAD Technician: Lab Team
{lmex KPANSIVE SOIL STABILISED WITH 6% LIME & 2% FIBHSample Date 8/Jan/2024
method IBS 1377: Part 2, 1990:4.3/4.4 Test Date 11/Jan/2024
YER EXPANSIVE SOILS
0.5m
Test No. BA * FT Average
39.74 43.68 41.71
34.31 36.69 35.5
23.20 22.58 22935
543 7.0 6.21
11.02 14.11 12.565
49.3 40.5 494
Test No 1 2 3 4
0 0 0 0
15.0 18 21 244
15.0 18,0 21.0 24.4
15.0 18.0 21.0 24.4
Container No. MB FORD PI1600 A3
of wet soil + container (g) 69.12 55.52 70.70 75.37
ass of dry soil + container 45.14 36.36 45.38 47.86
of container 7.03 6.83 6.96 7.01
of moi (@) 23.98 19.16 25.32 27.51
EEE“ of dry soil (g) 38.11 29.53 38.42 40.85
M“""‘ (%) 62.9 64.9 65.9 67.3
AVERAGE 629 64.9 85.9 67.3
Liquid Limit Determination
25
(! 'm Liquid limit (%) 655
23 4— ——ecaas e - ——— . i . Ll Plastic limit (%) 494
£ Y Ty ¢ 2108 1 Plasticity Index (%) 16.0
§ o o B O I g ; Linear shrinkage
E 19 +——~ .- - — . —— -
: R RIS Y REL < i P bl 4 Trough No. 2
171~ i e B L1 | I R O LA Trough length (cm) 140
et L gl ,
o ) Specimen length (cm) 12.7
15 —- — ; - ;
62 63 64 65 66 67 68 L.shringage = 1.3
Moisture Contont % 5
% L.shrinkage = 2.0
|[Remarks: ./ )
' szgy'rs
\Lab Technician

._\\/
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INSTITUTION STUDENTS TESTING LAB

UGANDA CHRISTIAN I Saime l
UNIVERSITY ASIIMWE CALEB & MANANA MARK Stlrlmg
e ——

N — - - -

PROJECT: ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
CT: STABILISATION OF EXPANSIVE SOILS
ATTERBERG LIMITS
Liquld limit (cone ponotrometer) and plustic limit
SOURCE . [MUYCMOL NAKAPIRIPIRIT ROAD Tochnlcian: Lab Team
NEAT SAMPLE TP 02 Sample Datle BlJan2024
BS 1377 Pan 2, 1990:4.3/4.4 Test Dale 111Jans2024
EXPANSIVE SOILS
0.5m
Test No. o RAD Average
35.78 30.56 33.47
31.05 27.71 20.38
21.38 21.97 21,675
473 29 379
9.67 5.74 7.705
489 49.7 49.3
AVERAGE 2
UID LIMIT Tes! No . 1 2 3 4
nitial gauge reading (mm) o| 0 0 0
ding (mm) 15.1 17.8 21.4 245
tration (mm) 151 17.8] 21.4 245
WVERAGE 15.1 17.8 21.4 24.5
BE P132 P152 P133
§3.01 70.80 73.92 64.65
35.17 45.61 47.26 42,41
6.94 6.80 8.97 9.20
17.84 25.10 26.66 22.24
26.23 38.81 40,29 33.12
83.2 64.9 66.2 67.1
63.2 64.9 66.2 67.1
- Liquid Limit Determination
5 u] Liquid imit (%) 655
23 Plastic limit (%) 492
E Plasticity Indox (%) 162
g 21 Lincar shrinkage
& 1
-
3 Trough No 2
&)
17 4 Trough length (cm) 140
Specimen length (cm) 127
15 - f——x + ——
63 64 65 66 67 L shringago = 13
Mnllltuu Content % ”" L.shnnkogo & 20
STUDENTS
240
A
.ﬂc-‘aao

Lab Technican
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INSTITUTION STUDENTS NAMES TESTING LAB
UGANDA CHRISTIAN 4 7
ANVIRITY. i ASIIMWE CALEB & MANANA MARK Stirling
e e e e e )
PROJECT: I ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

~ |oeptn. osm  [Date Sampled Date Tested Technician
EXPANSIVE SOIL STABILISED WITH 6% LIME & 2% g/ j0104 26/ etyad |
MUYEMBE-NAKAPIRIPIRIT ROAD
EXPANSIVE SOILS Naltural molsture (%) ;l 1no
TEST DATA
Weight of rammer (Kg) No. of blows per layer Nool layers  |Height of drop (mm) |Diameter of mould(mm)  [Volume of mould (cm’)
45 27 s 457 100 1,000
MOISTURE CONTENT DATA
Test No. 1 - 2 3 4 5
a5 % A A A A
260 320 380 440 500
5.938 6,107 6,181 6,104 6,024
4278 4,278 4,278 4278 4.278
1660 1829 1903 1826 1746
1,000 1,000 1,000 1,000 1,000
1.660 1.829 1.003 1.826 1.746
DATA FOR PROCTOR CURVE
EX DJ KCR YMC NMT
1,513.0 1,532.0 1.777.0 1,872.0 1,825.0
1,321.0 1,328.0 1,476.0 1,537.0 1.568.0
5320 545.0 414.0 410.0 768.0
192 _ 204 299 335 257
789 .. 783 1064 1118 800
243 28.1 28.1 30.0 321
ry density glem’ 1.335 1.451 1.486 1.405 1,321
Maximumn dry density (gm/cm”) 1492 Optimum moisture content (%) 27.5
1300 \
2 = =N = J By B 1 1 7 R
T 3 : _"'//,':; a5 1 3 I T O I 4
= / '\ j -
1450 A
/
£ // ;5
£ 11/ .
1350 = .
1.300 : :
240 250 60 70 280 290 300 no no
L Molstura Content (%)
|Remarks: :
a7
—— ia - Qe
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Institution Students Names Testing Lab

UGANDA CHRISTIAN
UNIVERSITY ASHMWE CALER & MANANA MARK
Afews dluwime s 64 Scast i

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR
STABILISATION OF EXPANSIVE SOILS

CALIFORNIA BEARING RATIO TEST (BS 1377 Part 4)

Test sample reference IDcp!l\. 0.5m Sampling Date * $lan/24
EXPANSIVE SOIL STABILISED WITH 6% LIME
mux: & 2% FIBRI Casting date : Ty
LlSoume; MUYEMBE-NAKAPIRIPIRIT ROAD Testing Date 12/Mar/24
melc Description: EXPANSIVE SOILS Tochoicsen ;. Lab fes
: Volume of Mould uscd (m?) 2308
Natural moisture of air dried sample Volume of water added
T'in No. MJR Mass of air dried soil (g) DO
1'in + air dried soil sample (g) 2118 i MDD (Mg/m®) 1.492
I'in + oven dry soil sample (g) 1958 N.M.C (%) 13.7
% OMC (%) 275
N 1168 Added OMC (%) 13.8
160 Caleulated dry wt of soil (g) S178.1
N R -  Water added (g) 728
IAverage (%) 13.7 Water uddc«l V(ml‘.)_ 728
umber of blows e 62
Number of layer S
Water Content Determinati Before Soaking  |Afer Soaking
Tare No Y i e Yoy -
Mass of wet sumple + Tare [ 1630 - | 1956 - -
Mass of dry sample + Tare : 1443 - 1654 -
Mass of Tare g | 783 - [ 821 - = i
Muass of water 3 187 il 302 -
Mass of dry sample e 660 - 833 -
Water content o 28.3 - 36.3
Average water Contenl Yo 28.3 36.3
|Density determination
Mould No N “
Mass of mould + soil [ ID-HZ: 10785
Mass of mould [ 6118 6118
Mass of soil 4 4324 4667
Volume of the mould eml 2305 2305
Moist density emd 1.876 2,025
Dry density /em3 1 462 1 486
I[S\'tll Determination
“l);llt | lour D.Gauge Reding
[linitiat reading 96 hrs 9.8
Final reading 1035
Ileight of the specimen 127
I eight of swell .85
Swelling(%) 043
Obscrvations
273 .
For the Lab A For Students
/
5 A
tcb echmcian | < il
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Institution Students Names Testing Lab

UGANDA CHRISTIAN
UNIVERSITY ASTIMWE CALEB & MANANA MARK

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF EXPANSIVE

SOILS
CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)
[frest sample reference quuh 0.5m Sampling Date R/Jan24
min FXPANSIVE SOIL STABILISED WITH 6% LIME & 2% FIBRE |Penctration Date 12Mar24
ource © MUYEMBENAKAPRIPIRITROAD  [rechnician Lab team
gl Distngnie EXPANSIVE SOILS V g
umber of blows per layer - =N @
umber of layers s s s
Mould No DS N - i
“apocity of the Proving Ring (KN) 5 0 s0 s0
'r;m-ing Ring € “onstant ?k. v t-v.)  ozm 02052 02082
uyvml L. i Tap, ) B
I Penctration off Time | Reading  Force | Reading Force
the (mm) (s) *10'mm  (KN) [ *10'mm . (kNy
o 0 0 0.0 0 00
0.25 ” 102 2 04
s = 1 2 2 04 & inm
015 3813 - - 06 8. -1
SRR 47 & ... 12 ] . %
- LS n 9 % | w6 33 3
S 94 13 y % S - - IO I
(== 28 |_us 16 33 29 60 || _{
o e 8 . 42 | 20 4l < N ° o | IS
SR RS 1 3 165 23 47 T R 3 o
4 4 ST ol o 53 2 86 = _
[ I ] o 213_|_ 29 60 46 LY |
_ . s | 236 32 6.6 49 1ol j|
_ S5 B 260 M 70 51 105
2 6 ] 28 | 36 74 54 1.1 -
5 i 0s | 307 s 78 55 13
5 7__ o 7.‘_3! g 29 0 80 2, 56 1.5 E—
7.5 354 40 = 82 57 11,7
|Observations >y
For the Contractor o~ SENY For Students
<[Aeew
Lﬂ'«‘hﬂn‘mﬂ or ﬁz}c—
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Institution

Students Names

Testing Lab

UGANDA CHRISTIAN
UNIVERSITY

A o Lot e o B

ASUMWE CALER & MANANA MARK

EXPANSIVE SOILS

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF

CALIFORNIA BEARING RATIO TEST (BS1377 Part 4)

[Test sample reference

MmN

mple Descnplion:

Il)cplh 0.5m

MUYEMBENAKAPIRIPIRIT ROAD
EXPANSIVE SOILS

pling Date .
EXPANSIVE SOIL STABILISED WITH 6% LIME & | Testing Date

‘Technicion

8/Jun24
12/Mar/24

Lab tcam

150

PENETRATION vs FORCE CURVE

weo A

wo -5

we

ne SRR EEEEERENEE B

70 .:2;‘

Force (KN)

40 -1

20

AL

oo

oo 0s AL

s 20 25 30 a8 a0 a8 0

58 L1 6s 70 75 L1}

Penetration (mm)

62 blows

loree CHR

Hottom Top | Bottom | Top

2.5 mm Peoctration

6.0 33 45 25

5.0 mm Pencteation 101 | o6, s | 33

Average K0 49 477 W38

Retained CHR a7 N

[P CBR= 47.7

For Students

,l.a!-, Techmician

~yetey
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4 INSTITUTION STUDENTS NAMES TESTING LAD "j
K4
Ll 4
UGANDA CHRISTIAN ASIMWE CALED & MANANA MARK Stl rlln g
UNIVERSITY .
ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF
PROJECT EXPANSIVE SOILS
' STABLISED CBR
(85 1024 PART 21)
| EXPANSIVE SOIL STABILISED WITH 6% LIME & 0% FIBRE
Mic of alr dried samplo [ Mic After Mixing
Tin No. 267 Stabliser 6% LIME & 0% FIBRE
Tin + Wet sod  gm u.',; Conlent 6.0
Tin + Dry Soll gm 01 Tin No. Y6y
ITin om 810 Tin + Wet Soil —-u”
Waler gm 202.0 Tin + Dry Soil 1915
Dry Sail om 1,463.0 Tin l-:'.ﬂ
Mic % 138 Water 313.0
Av. Mic % 138 Dry Soll 1,095.0
Mic 28.6
(a)MDD 1.464 kg/m3 (b)Air Dry Mic 138 %
(c)WD 4,010 kg/m3 (e)Mic to add 136 %
(d)ome 274 % (F) volume 2.305
Date prepared 1/Mur24 Dato Immerse 8/Mar/24 Date tested 15/Mar24
|Mould No.
lFactov(l) 2,305
E(LI)WM Soil to fill mould c x f x %icomp 9,243.0
Gy Wt of alr dried soil 6,000
Alr dry Wc 138
(Itk) soit dry wt (100j1100+b) 5,272
Stabliser 6% LIME & 0% FIBRE
{l{m)Stablisers content % 6.0
(n) Stabliser to add & x(m/100) 316.3
ater Addition((j+n)x(d-b))/(100+b) 754.4
fwe. per layer CBR Only hi3
SPECIMEN WEIGHT CHECK
No. of blows 62.0 62,0 AVERAGE
Mould No. 7 DAYS AIR TIOHT, 7 7 DAYS AR TIGHT, 7
Stabliser 6% LIME 8 0% FIBRE | &% LIME & 0% FIBRE
Content % 6.0 6.0
Mould g A B
Wat Soil g 4,534.0 4,496.0
Compaction Mic % 286 286 2N\
Dry density kg/m3 " 1.530 1517 A\
“%Compaction 104.5 1037 73| X
FORCE 6.2 g3 X\
ucs 0.338 0.34 \
(& ﬂm\@y
o b
* LA //# *<l‘°\%°
o p
°




INSTITUTION STUDENTS NAMES; . TESTING LAB
oA Stirli
UGANDA CHRISTIAN ASIIMWE CALED 8 MANANA MARK tl r l n g

ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF
PROJECY. : EXPANSIVE SOILS
STABLISED CBR
{85 1024 PART 2 1)
[ EXPANSIVE SOIL STABILISED WITH 6% LIME & 0.5% FIBRE
Mic of air dried samplo ] Mic After Muxing
Tin No. YoYS$ Slabliser 0% LIME & 0% FIBRE
Tin + Wol soll gm 2566 Conlent 6.0
[Tin + Dry Soll  gm 218 Tin No. it
Tin am ; -II'.\Z! Tin + Wel Soll H_M;
[Wwater am 151.0 Tin + Dry Soil 12858
{ory soi am 1,613.0 Tin 50
Mic % 94 Wator 201.0
Av. Mic % 94 Dry Soll 750.0
Mic 26.8
(a)MDD 1.505 kg/m3 (b)Air Dry Mic 94 %
(c)WD 4,009 kg/m3 (e)Mic to add 17.3 %
(d)OMC 26.7 % (F) volume 2305
Date prepared "~ 1/Mari24 Date immerse " g/Mar/24 Date tested C 1SMan
I;Jould No.
[Factor(f) 2.305
f(mwet Soil to fill mould ¢ x f x %comp 9,241.9
[lgy wt of air dried soil 6,000
Air dry Mic 94
() soil dry wt (100j1100+b) 5,486.4
I;abllur 6% LIME & 0% FIBRE
|(m)Stablisers content % 6.0
|(n) Stabliser to add k x(m/100) 320.2
|Water Addition((j+n)x(d-b))/(100+b) 1,000.6
per layer CBR Only h/3
SPECIMEN WEIGHT CHECK
No. of blows 62.0 62.0 AVERAGE
Mould No. 7 DAYS AIR TIGHT, 7 7 DAYS AIR TIGHT, 7
Stabliser 6% LIME & 0% FIBRE | 6% LIME & 0% FIBRE
Content % 6.0 6.0
Mould g A B
Wat Soil g 4,456.0 4,505.0
Compaction M/c % 268 o %\
Dry density kgim3 1524 \(.S;“‘?ﬁ\
%Compaction Ao 1025, \
FORCE N0, 074D 80"\
ol B
___ucs f’“‘\ ~ oa0s 04 |\ 0.42
e '.;"\\c‘.)%\:/ e
-*,‘( .lq,'l‘ \"\»/
?»0"" 77 _‘a? ! N
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INSTITUTION STUDENTS NAMES TESTING LAB
' S ° l o
mawygam emmtu ASIIMWE CALED 8 MANANA MARK tlr l n g
ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF
PROJECT EXPANSIVE SOILS
STABLISED CBR
(DS 1924 PART 2 1)
| EXPANSIVE SOIL STABILISED WITH 6% LIME & 1% FIBRE
Mic of air dried sample Mic After Modng
Tin No ure Slablisor 6% LIME & 1% FIBRE
Tin + Wot sod  gm 2191 Conlont 6.0
Tin + Ory Sol_gm 2191 Tin No ACH
b m | Tin + Wet Sol ke
Water om 202.0 Tin + Dry Soil 1778
[lory Sod om 1,384.0 Tin 1x;
Mic % 146 Water 300.0
v. Mic % 14.6 Dry Soll 997.0
Mic 301
a)MDD 1.519 kgim3 (b)Alr Dry Mic 146 %
(c)WD 4419 kg/m3 (e)M/c to add 145 % |
(d)yOMmC 291 % (F) volume 2308 |
J
Date propared UMari24 Dato Immerse  §/Mar/24 Date tested s
uMould No. ’
|Factortn 2,308
[(hywet Soil to fill mould c x f x %comp "10,185.4
Ity Wt of air dried soll 6,000
ir dry Mic 146
(k) soil dry wt (100j/100+b) 5,235.8
nsuhnur 6% LIME & 1% FIBRE
I(m)Shblluu content % 6.0
|(n) Stabliser to add k x(m/100) 3141
IWahr Addition((j+n)x(d-b))/(100+b) 799.2
Wt. per layer CBR Only h/3
SPECIMEN WEIGHT CHECK
No. of blows 62.0 62,0 AVERAGE
Stabliser 6% LIME & 1% FISRE 6% UME.& 1% FIBRE
Content % 6.0 6.0
Mould g A B
Wot Soil g 4,392.0 4,356.0
Compaction Mic % 301 301 {
Dry donsity kgim3 1.465 14583 5o\ ¢
%Compaction 96.5 ‘_,.qu‘{\\\';\.‘-\ \
FORCE 10470, 58 " \
ucs (0_073:;;‘.'-‘-:“\B [ “osao ki 0&5
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= INSTITUTION STUDENTS NAMES TESTING LAB
i . S o l o
mmwgarcymsmn ASIIMWE CALEB & MANANA MARK tlr in g
TR PROJECT ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF
EXPANSIVE SOILS
= STABLISED CBR
(BS 1924 PART 21)
EXPANSIVE SOIL STABILISED WITH 6% LIME & 1.5% FIBRE
M/c of air dried sample M/e Aftar Mudng
Tin No. 2 Stabliser 6% LIME & 1.5% FIBRE
Tin + Wet sall gm ik Contont 60
Tin + Dry Soil gm .95;; ___ Tin No. __RAY
Tin am -,;; Tin + Wet Soll 2060
|Water gm 165.0 Tin + Dry Sod ;;
fory Sod an 1,163.0 Tn 799
c % 142 Water 288.0
Av. Mic % 14.2 Dry Soll 973.0
Mc 296
(a)MDD 1.426 kg/m3 (b)Air Dry Mic 142 %
(c)WD 3.907 kgim3 (e)M/c to add 13.2
(dyOMC 274 % (F) volume 2305
Date prepared  1/Mar/24 Date immerse T §/Mari24 Dato tested 15/Mar224
[Mould No. .
Factor(f) "* 2,305
(h)Wet Soil to fill mould ¢ x f x %comp 9,006.2
(j) Wt of air dried soil 6,000
IAIr dry Mic 142
{(x) soit dry wt (100j1100+b) 5,254.5
H;b"w % u:::a .s 1.5%
Wsnbllun content % 6.0
{(m) Stabliser to add k x(m/100) 315.3
[Water Addition((j#n)x(d-b))/(100+b) 730.7
M per layer CBR Only h/3
SPECIMEN WEIGHT CHECK
No. of blows ' 820 62.0 AVERAGE
Mould No. 7 DAYS AIR TIOHT, 7 7 DAYS AIR TIGHT, 7
Stabliser 6% LIME & 1.5% FIBRE | 6% LIME & 1.5% FIDRE
Content % 6.0 6.0
Mould g A B
Woet Soil g 4,513.0 4,596.,0
Compaction M/c % 20.6 206
Dry donsity kg/m3 1.511 1.53972\
‘“%Compaction 105.9 /«19?%“
FORCE L
ucs




STUDENTS NAMES

TESTING LAD

p INSTITUTION

i o Stirli
‘ UGANDA ‘guulmm ASIIMWE CALED & MANANA MARK Iirimn g
r PROJECT ASSESSING THE USE OF POLYETHYLINE TEREPHTHALATE FIBRE AND LIME FOR STABILISATION OF |
- EXPANSIVE SOILS
[ STABLISED CBR
(BS 1924 PART 2 1)
I EXPANSIVE SOIL STABILISED WITH 6% LIME & 2.0% FIBRE
MWe of air dried sample Mic After Mixing
Tin No MIR Slabiisor 6% LIME & 2.0% FIORE
Tin + Wel soll  gm ms Conlont 60
Tin+Dry Sod  gm 1988 Tin No. vy
Tin om e Tin + Wet Sal 1630
watar gam 160.0 Tin + Dry Soll o
{{Dey Soil om 1,168.0 Tin 283
c % 137 Water 187.0
wv. Mic % 13.7 Dry Soll 660.0
Mic 28.3
(a)MDD 1492 kg/m3 (b)Air Dry M/c 137 %
(c)WD 4,102 kg/m3 (e)Mic to add 138 % |
(d)OoMC 218 % (F) volume 2.305 ,'
e s |
|LDate preparoed 1/Mar/24 Date immerse 8/Mar/24 Date tested 18/Mar24
||Mou|d No.
Factor(f) 2.305
I(I)Wet Soil to fill mould ¢ x f x %comp 9,454.2
) W of air dried soll .. 6,000
r dry Mic 137
(k) soil dry wt (100j/100+b) 52771
Stabliser o '-::R‘é""'
[(m)stablisers content % 6.0
[(n) Stabliser to add k x(m/100) 3166 |
[Water Addition((+n)x(d-b))/(100+b) 766.7 f
Wt. per layer CBR Only h/3 d
SPECIMEN WEIGHT CHECK a
No. of blows 62.0 62.0 AVERAGE
Mould No. ’IDAY!AIWN;J ‘Imﬁl . '
Stabliser 6% LIME & 2.0% FIDRE | 6% LIME & 2.0% FIBRE i
Content % 6.0 6.0 |
Mould g A B
Wet Soil g
Compaction Mic %
Dry donsity kg/m3
“%Compaction
FORCE
ucs




EXCELLENCE THROUGH PRECISION AND INTEGRITY

AGrOsciItnCcrn COVMPANY

DETERMINATION OF FREE SWELL
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Project: ASSESSING THE USE OF POLYETHYLENE TEREPHATHALATE FIBRE AND LIME IN THE STABILISATION OF
. EXPANSIVE SOILS
Client: MANANA MARK & ASIIMWE CALEB
Location: MUYEMBE-NAKAPIRIPIRIT ROAD Sampling Date: 4-Apr-24
Project ref: NEAT SOIL SAMPLE Testing Date: B8-Apr-24
Teststandard:  15:2720 (Part 40) 1977
Measuring Cylinder No Messuring g‘:;:; e (Aler
Sample Depth
Identification (m) S
Kerosene Distilled Water Kerosene Distilled Water
TBH1 0.5-0.9 100.0 10.0 10 144 44
TBH2 1.0-1.5 10.0 10.0 10 15 50
Average (%) 47
Technician(Signature) : Computed-by (Signature) :




AGIEORCITNCEIA COMPANY

EXCELLENCE THROUGH PRECISION AND INTEGRITY

DETERMINATION OF FREE SWELL

Project: ASSESSING TIE USE OF POLYETHYLENE TEREPHATHALATE FIDRE AND LIME IN THE STABILISATION OF

EXPANSIVE SOILS
Client: MANANA MARK & ASIIMWE CALEB
Location: MUYEMBE-NAKAPIRIPIRIT ROAD Sampling Date: 4-Apr-24
Project ref: SOIL STABILISED WITH 6% LIME Testing Date: 8-Apr-24
Teststandard:  (15:2720 (Part 40) 1977
Measuring Cylinder No (After
Measuring Cylinder No 24Hrs)
Sample Depth
Identification (m) Swell (%)
Kerosene Distilled Water Kerosene Distilled Water
TBH1 0.5-09 100.0 10.0 10 13.0 30
TBH2 1.0-1.5 10.0 10.0 10 134 34
Average (%) 32
Technician(Signature) : Computed by (Signature) : Checked by{(Signature)
TL-TI-FORM-37 VER 00, MARCH 2018 PREVIOU§ ED
A GEOSCIEN
EST. 2002
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FXCELLENCE THROUGH FRECICTON AND INTRCRITY

DETERMINATION OF FREE SWELL

ASSESSING THE USE OF POLYETHYLENE TEREPHATHALATE FIRRE AND LIME IN THE STANILISATION 0¥

il .

TL-TI-FORM-37 VER 00, MARCH 2018

PREVIOUS'

120

AJ
A GEOSCIENCES COM
EST. 2002

Projecn EXPANSIVE SOILS
Cllent: MANANA MARK & ASIIMWE CALER
Location: MUYEMBE-NAKAPIRIPIRIT ROAD Sampling Date: Apr-2a
Project ref: SOIL STABILISED WITH 6% LIME AND 1.5% PET FIBRE Testing Date: WApr-24
Test standard:  [15:2720 (Part 40) 1977
Mecasuring Cylinder No Measiring g;‘vl.l‘nr;l; rhe (Mer
P °(°";" swell (%)
T E Kerosene Distilled Water Kerosene Distilled Water
TBH1 0.5-0.9 100.0 10.0 10 11.8 18
TBH2 0.5-1.0 10.0 10.0 10 12.5 25
Average (%) 22
Technician(Signature) : Computed by (Signature) : Checked by




CENTRAL MATERIALS LABORATORY

CLIENT/ STUDENT NAMES: M/S ASIIMWE CALEB AND MANANA MARK

UNIVERSITY : UGANDA CHRISTIAN UNIVERSITY — MUKONO

COURSE : BACHELOR OF SCIENCE IN CIVIL AND ENVIRONMENT ENGINEERING

RESEARCH PROJECT : ASSESSING THE USE OF POLYETHYLENE TEREPHTHALATE FIBER AND HYDRATED LIME FOR
THE STABILISATION OF EXPANSIVE SOILS

DATE : 12 APRIL 2024

TEST RESULTS FOR SAMPLES OF POLYETHYLENE TEREPHTHALATE (PET PLASTIC)
Test Standard/ Method: ASTM D638-14 “Standard Test Method for Tensile properties of plastics”

Strip Size . Force at Tensile Average Average
Sample Cross-sectw;n )l Breaking | Strength Strength Songation Elongation
Ref. Width | Thickness Area (mm?) (kN) (MPa) (MPa) (%) (%)
(mm) {mm)
PET1 | 115 0.3 3.45 0.750 217 64
PET 2 8.4 0.3 2.52 0.500 198 59
PET3 | 111 03 3.33 0.800 241 2246 62 63.6
PET4 | 115 0.3 3.45 0.800 232 68
PETS 7.1 0.3 2.13 0.500 235 65

Note: - Results relate to only the samples as delivered by the student
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