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ABSTRACT
This study investigates the geotechnical properties of lateritic soils within Kwara State Polytechnic, Ilorin, to evaluate their suitability for construction purposes. Soil samples were collected from selected locations across the campus and subjected to laboratory tests including natural moisture content, bulk density, dry density, specific gravity, Atterberg limits, grain size distribution, and compaction characteristics, in accordance with BS 1377 and ASTM standards. Results show that the soils are predominantly sandy in nature, with moisture content ranging between 4.1% and 5.2%, bulk density between 1.63 g/cm³ and 1.76 g/cm³, and specific gravity values between 2.68 and 2.83. The Atterberg limits indicate low plasticity, while grain size analysis classifies the soils as clayey sand and silty sand. Compaction results reveal maximum dry density values ranging from 1.81 to 1.95 g/cm³ with optimum moisture contents between 6% and 8%. These findings suggest that the lateritic soils are generally suitable for use as subgrade and fill materials in civil engineering works, though improvement methods such as stabilization may be required for certain applications.


LIST OF TABLES
Table 1:	Details of sample locations					9
Table 2:	Natural Moisture Content Test of Collected Samples	13
Table 3:	Bulk Density of Collected Samples				14
Table 4:	Dry Density Test of collected samples			14
Table 5:	Specific gravity test of collected samples			14
Table 6:	Atterberg Limit Tests of collected samples			15
Table 7:	Summary of result of Grain Size Analysis of soil		16
Table 8:	Compaction Parameters of Maximum Dry Density (MDD) and Optimum Moisture Content (OMC)				16
Table 9:	Compaction and Ratings of Unified Soil Classification for Construction (ASTM 1557-91) 				17


LIST OF FIGURES
Fig.1: 		Graph showing water content			13
Fig 2: 		Graph Showing Plasticity Chart 			15
Fig. 3: 		Grain Size Analysis Graph				16
Fig. 4: 		Graph Showing Compaction Parameters		17


3

CHAPTER ONE
Introduction
1.1 Location And Accessibility
Kwara State Polytechnic is located in Ilorin, the capital city of Kwara State, in the North Central region of Nigeria. The institution lies approximately on latitude 8.50°N and longitude 4.55°E. The campus is accessible through major roads such as the Old Jebba Road and the University Road, which link to other parts of the city. Public transportation such as buses, motorcycles, and tricycles are readily available, making the area highly accessible.
The campus consists of several faculties and departments spread over a large area with diverse landforms. The variation in topography and land use within the campus makes it an ideal location for studying lateritic soils in different contexts.
According to Obaje, N. G. (2009) more than 80% of the state consists of crystalline Precambrian basement complex rocks, with the rest being made up of Cretaceous and younger sediments,. The basement complex terrain consists of rocks such as granites, amphibolites, granite gneiss, biotite gneiss, migmatites, quartzites, etc. The younger sediments mainly consist of alternating layers of sandstones, shales, and clays.
Local geology involves categorizing and identifying the various types of rocks found in the area based on their field traits and where they are located. The rock categories consist of crystalline rocks and meta-sediments. The primary rock type found in the region is quartzite, which is accompanied by small intrusions like pegmatites and quartz veins [Reyment, R. A. 1965].
1.2 Climate and Vegetation
Ilorin experiences a tropical wet and dry climate, characterized by two distinct seasons: the rainy season (April to October) and the dry season (November to March). Average annual rainfall ranges from 1000 mm to 1500 mm, while average temperatures vary between 22°C and 35°C.
The vegetation within the campus is a mix of natural savannah grasses, shrubs, and trees, alongside planted ornamental and economic species. These vegetation types influence soil development and characteristics by contributing organic matter and stabilizing the soil structure.
1.3 Relief And Drainage
The topography of Kwara State Polytechnic campus is relatively undulating, with elevations ranging between 290 to 320 meters above sea level. The landscape consists of gently sloping surfaces, interspersed with small depressions that serve as water collection points during rainfall.
Drainage within the campus is mainly dendritic and natural, although some areas have been altered by human activities and construction. Seasonal streams and man-made drainage channels help in controlling surface runoff. However, during heavy rainfall, poor drainage in some areas causes waterlogging and erosion, which can affect the stability and properties of lateritic soils.
1.4 Aim and Objectives
The aim of this project is to determine the geotechnical properties of lateritic soils within Kwara State Polytechnic campus and assess their suitability for construction purposes.
The specific objectives are as follows
i. to identify and classify the lateritic soils present within different locations on the campus.
ii. to determine the physical and engineering properties of the soil, such as grain size distribution, Atterberg limits, compaction characteristics, permeability, and shear strength.
iii. to provide recommendations for the use of lateritic soils in future engineering projects within the campus.


1.5 Statement of the Problems
Infrastructural development within Kwara State Polytechnic is expanding rapidly, yet little scientific data exists on the suitability of the local soils for construction. Poor soil conditions can lead to foundation failure, road damage, and increased construction costs. There is a need for detailed geotechnical investigation to assess the properties of lateritic soils within the campus and provide guidance for safe and sustainable engineering design.
1.6 Justification
This study is justified by the increasing demand for infrastructure development within Kwara State Polytechnic. Understanding the geotechnical properties of the soil will enable engineers, architects, and developers to make informed decisions regarding foundation design, road construction, and other engineering applications. Furthermore, the research will contribute to the body of knowledge in geotechnical engineering and provide a reference point for future investigations.
1.7 Scope and Limitation
The research covers soil sampling from selected locations within the Kwara State Polytechnic campus. Laboratory tests were conducted to evaluate properties such as moisture content, particle size distribution, Atterberg limits, compaction characteristics, California Bearing Ratio (CBR), and shear strength.
The study is limited to lateritic soils within the campus and does not consider imported soils or other soil types.Time and financial constraints may limit the number of samples tested.Weather conditions during sampling may slightly affect soil properties such as moisture content.


CHAPTER TWO
2.0 Literature Review
2.1 	Overview of Lateritic Soils
Lateritic soils are among the most widespread and important soil types in tropical and subtropical regions, including Nigeria. These soils are formed under intense weathering conditions and are characterized by their richness in sesquioxides, especially iron and aluminium oxides, which give them their distinctive reddish, brownish, or yellowish coloration(Abubakar, 2006). The term "laterite" was first used by Francis Buchanan in 1807 to describe a reddish soil in India, and it has since been used globally to refer to similar soils formed under comparable climatic and environmental conditions.
Lateritic soils are residual in nature, meaning they develop in place from the prolonged decomposition of underlying rocks such as granite, basalt, gneiss, or sandstone. This distinguishes them from transported soils, which are carried and deposited by water, wind, or ice. The development of lateritic soils is facilitated by alternating wet and dry seasons, which contribute to the leaching of silica and the accumulation of iron and aluminium compounds.
In geotechnical engineering, lateritic soils hold considerable significance due to their abundance and relatively good properties when dry or properly compacted. These soils are used extensively for building foundations, road subgrades, and embankments, especially in areas where more costly imported materials are not readily available. However, their performance can be unpredictable due to variability in composition, moisture sensitivity, and presence of clay minerals.
Lateritic soils can exhibit a wide range of engineering behaviors depending on their degree of weathering and mineral content. For instance, some lateritic soils are highly stable and make excellent construction materials, while others, especially those with high clay content, may suffer from swelling, shrinkage, or loss of strength when wet. This variability makes it essential to study their geotechnical properties on a site-specific basis (Reyment, 1965).
Moreover, lateritic soils are increasingly being evaluated for sustainable construction practices, including the production of compressed earth blocks, eco-friendly building components, and road pavements. Their natural abundance and relatively low cost make them attractive materials in regions where conventional construction materials are expensive or difficult to access.
2.2 	Formation and Occurrence of Lateritic Soils
Lateritic soils are formed through a complex process known as laterization, which occurs in regions with high rainfall, high temperatures, and well-drained topography (Emesiobi, 2000). The laterization process involves intense chemical weathering of silicate rocks, where soluble bases and silica are leached out, while less soluble oxides of iron and aluminium accumulate in the soil profile. This residual accumulation of oxides and hydroxides leads to the development of a distinctive soil horizon rich in ferric and aluminic compounds.
The parent material from which lateritic soils form plays a critical role in determining the final characteristics of the soil. Rocks such as granite, schist, basalt, and gneiss, which are rich in iron-bearing minerals like biotite and hornblende, are particularly susceptible to laterization. The decomposition of these minerals releases iron and aluminium, which subsequently precipitate and become concentrated in the soil under suitable environmental conditions.
Topography also influences the formation and distribution of lateritic soils. Upland or well-drained terrain promotes the efficient removal of silica through leaching, thereby enhancing the concentration of iron oxides. Conversely, in poorly drained lowlands or valleys, the laterization process may be inhibited, leading to the formation of different types of clay-rich soils instead of laterite(Whitlow, 1995). Thus, the best-developed lateritic profiles are often found on hilltops, plateaus, and gently sloping areas.
Lateritic soils are commonly found in large parts of West Africa, Southeast Asia, South America, and Australia. In Nigeria, they are prevalent in the Middle Belt and southern regions, especially in areas like Kwara State, where climatic conditions and geology are favorable for their formation. Their presence in Kwara State Polytechnic is attributed to the area's Basement Complex geology and the associated weathering of crystalline rocks.
It is important to note that lateritic soils may occur at various stages of maturity. Immature lateritic soils may still contain significant amounts of kaolinite and montmorillonite clays, which influence plasticity and strength, while mature laterites may be highly indurated, forming hard pans known as "lateritic crusts." Understanding the formation and degree of weathering of lateritic soils is essential for determining their suitability in engineering applications and for selecting appropriate stabilization methods when needed.
2.3 Regional Distribution Of Lateritic
The presence and properties of lateritic soils vary regionally depending on the parent rock, climate, vegetation, and topography. In Nigeria, the soils are commonly found in:
· Southwest Nigeria: Oyo, Osun, Ogun, and Lagos States.
· North Central Nigeria: Kwara, Kogi, and Niger States.
· Southeast Nigeria: Enugu, Ebonyi, and Anambra States.
In Kwara State, the geology is dominated by Precambrian Basement Complex rocks such as granite and gneiss, which contribute to the development of lateritic soils through weathering (Ola, 1983). The regional distribution also influences soil color, texture, plasticity, and engineering behavior.
2.4 Characteristics Of Lateritic
Lateritic soils exhibit a range of physical and engineering characteristics that influence their suitability for construction and other civil works. Some of the notable features include:
Color, typically red, reddish-brown, or yellowish due to iron oxide content.Texture, can range from gravelly to silty or clayey, depending on the degree of weathering.Plasticity varies from low to high depending on the clay content.
Porosity and Permeability, usually moderate to high, affecting drainage and compaction.Cohesion, some lateritic soils have good cohesion, making them stable for use in embankments and slopes.
These properties are site-specific and influenced by depth, drainage, vegetation, and human activity.
2.5 Attending Limits
The Atterberg limits are used to describe the plasticity and consistency behavior of fine-grained soils, including lateritic soils. The three main limits include:
The moisture content at which soil changes from a plastic to a liquid state.The moisture content at which soil changes from a semi-solid to a plastic state. The range of moisture content over which the soil exhibits plastic behavior, calculated as PI = LL – PL.
Lateritic soils generally have a moderate plasticity index. High PI values may indicate clay-rich soils with poor workability, while low values suggest better load-bearing characteristics. These limits help in classifying the soil and predicting its behavior under various moisture conditions.
2.6 Compaction 
Compaction is a vital geotechnical test used to determine the maximum dry density (MDD) and optimum moisture content (OMC) of soils. These parameters are essential in evaluating the load-bearing capacity of lateritic soils used in embankments, road bases, and building foundations.
Compaction increases soil density by reducing the air voids, thereby improving strength and reducing permeability. For lateritic soils, standard Proctor and modified Proctor tests are commonly used to determine compaction characteristics. Factors affecting compaction include:
· Moisture content
· Soil gradation
· Clay content
· Method and energy of compaction
Well-compacted lateritic soils can withstand higher loads and show improved performance in construction applications.
2.7 Sieve Analyses
Sieve analysis is a fundamental soil test used to determine the particle size distribution of soil. It involves passing a dry soil sample through a series of sieves arranged in decreasing order of size to separate and quantify the different particle sizesgravel, sand, silt, and clay.
The results of the sieve analysis help in classifying the soil using systems like the Unified Soil Classification System (USCS) and AASHTO. For lateritic soils:
· A well-graded soil has a good range of particle sizes, which enhances compaction and strength.
· Poorly graded soils may have gaps in size distribution, which can lead to reduced stability.
Sieve analysis is particularly useful in evaluating lateritic soils for road construction, as it helps to determine whether the soil meets required specifications for sub-base and base materials.


CHAPTER THREE
Research Methodology
3.1 	Collection of Samples
The details of the sample locations are presented in table 1
Table 1: Details of sample locations
	S/N
	Location  
	Latitude 
	Longitude  
	Evaluation 
	DEPTZ

	1
	Yankari
	N080.33.4261
	1E0040.37.881
	336
	0.50m

	2
	Tourism
	N080.33.4281
	E0040.37.881
	309
	0.75m

	3
	IFMS
	N080.33.4301
	E0040.37.8831
	309
	0.79m


3.2 	Preparation of Disturbed Samples
In the laboratory, the disturbed samples were air-dried to a constant weight in a controlled environment away from direct sunlight to avoid altering the natural soil structure. After drying, the samples were gently pulverized using a wooden mallet and passed through a 4.75 mm sieve to remove large particles and foreign materials such as roots or stones.
The processed soil was stored in clean, labelled containers and kept under dry conditions prior to testing. Care was taken to ensure homogeneity of each sample batch to maintain consistency across all laboratory analyses.
3.3 	Laboratory Procedures
All tests conducted followed the procedures outlined in relevant British Standards (BS 1377) and ASTM (American Society for Testing and Materials) standards. The tests were designed to measure key geotechnical parameters such as particle size distribution, consistency limits, compaction characteristics, moisture content, specific gravity, and bulk density.
Each test was conducted at least twice to ensure reproducibility and to minimize errors. The results were documented, interpreted, and later presented in graphical or tabular form in Chapter Four.
3.4 	Grain Size Distribution Test
The grain size distribution (sieve analysis) test was conducted to determine the proportions of gravel, sand, silt, and clay in the soil samples. The procedure involved oven-drying the soil sample, weighing it, and then passing it through a series of standard sieves arranged in descending order of mesh size.
The retained weight on each sieve was recorded and used to calculate the percentage passing each sieve. A grain size distribution curve was plotted on semi-logarithmic graph paper. The result helps classify the soil and evaluate its gradation and suitability for engineering works, especially in road construction.
3.5 Atterberg Limit Tests
The Atterberg limits are important measurements that show the critical moisture levels of a fine-textured soil, including the shrinkage limit, plastic limit, and liquid limit. When a dry, clayey soil absorbs more water, it experiences unique transformations in its behavior and texture (Ige, 2009). The soil can be solid, semi-solid, plastic or liquid, depending on its water content. The engineering properties of soil vary from state to state due to differences in consistency and behavior. In thisway, the border of each state can be determined by a shift in the characteristics of the ground. This examination was conducted following BS: 1377(1990) guidelines.
3.6 Compaction Test
The purpose of the tests was to establish the best moisture content (OMC) and highest dry density (MDD). It includes measuring the mass of dry soil per cubic meter when compacted in a specific way across various moisture levels, including the highest possible mass of dry soil per cubic meter. The sample that successfully passed through the sieve analysis was thoroughly mixed and then 5kg was measured (British Standard Institution, 1990). A precise volume of distilled water was poured into the weighed sample and thoroughly blended. The soil was densely packed into three layers of about the same weight. Following compaction, the molds were taken out and the compacted soils were smoothed with a straight edge. During this process, small soil samples were collected to determine the moisture content. The necessary equipment for this experiment consists of a mold, scoop, rammer, moisture cans, and measuring cylinder, BS test sieve with a 20mm diameter, weighing balance, tray, and oven. This examination was conducted following BS: 1377(1990) guidelines. The dry densities achieved were graphed in relation to the moisture content for every sample. The graph provided the OMC and MDD values for the soil. This exam was conducted following BS: 1377(1990) guidelines.
3.7 Moisture Content Test
The moisture content percentage was measured according to the ASTM D 2216 guidelines for determining water content in soil, rock, and soil aggregate mixtures in a laboratory setting. This experiment was conducted to ascertain the proportion of moisture contained in the laterite specimen (British Standard Institution, 1990). The water content is a crucial index for many soils to determine the relationship between soil behavior and properties. The moisture content of a fine-textured soil is a key factor in determining its consistency. The moisture content is also utilized to describe the phase interactions of air, water, and solids within a specific soil volume (Gidigasu, 1976). The moisture content test involved recording the number of moisture cans and lids used. The weight of the dry and clean moisture can, along with its lid, was measured and documented. The wet earth was put into the water container, and the cover was fastened. The weight of the damp soil-filled moisture can with the lid was measured and noted. The cover was taken off, and the container holding the damp soil was put in the drying oven set at 105 °C. It was left in the oven overnight before being taken out. The cover on the wet container was gently and firmly put back on with gloves, then left to cool down to the temperature of the room. The weight of the moisture can and lid with the dry soil inside (MCDS) was measured and noted down. The moisture level of the laterite was subsequently determined (Nwankwoala,et al., 2014).
3.8 Specific Gravity Test
The specific gravity of the soil samples varied between 2.40 and 2.78. According to Wright (1986), the standard range of values of Specific gravity of soils lies between 2.60 and 2.80. Therefore, the obtained values of specific gravity are expected for the tested soils. Que et al. (2008) have shown that specific gravity is closely linked with the mineralogy and/or the chemical composition of soil. It could be concluded that sample S4 (with the highest specific gravity) is the most lateritised sample, while sample S9 (with the lowest specific gravity) is the least lateritised sample (De Graff-Johnson, 1972). Also, lower specific gravity values indicate a coarse soil, while higher values indicate a fine grained soil (Wright, 1986). Therefore, sample S9 is the coarsest, while sample S4 is least coarse.
3.9 Bulk Density Test
The bulk density test was conducted to determine the mass of soil per unit volume, including pore spaces. This was done by filling a cylindrical container of known volume with soil and weighing it.Bulk density is important in evaluating compaction efficiency and estimating the weight of soil in-situ. It also plays a role in determining other properties such as porosity and bearing capacity. For lateritic soils, bulk density values help in assessing their strength and stability under load-bearing applications.


CHAPTER FOUR
4.0   Results and Discussion
4.1   Results of Natural Moisture Content 
The results of natural moisture content test are presented in table 2 the moisture content value range between 4.2% and 5.3%, indicating that the soil are relatively dry. According to Ola (1993), typical moisture content for lateritic soils range between 5% and 20% depending on the season and drainage condition. Therefore the sample fall within the lower end of the standard range implying well drained and stable conditions.
Table2: Natural Moisture Content Test of Collected Samples
	Sample A
	Sample B
	Sample C

	5.2%
	4.3%
	4.1%


[image: ]
Fig.1: graph showing water content
4.2 	Results of bulk Density Test 
The results of Bulk Density Test are presented in Table3. The bulk density values range from 1.63 to 1.76g/cm3 Murthy (2002) stated that bulk densities for compacted lateritic soils usually range from 1.6 to 2.0g/cm3. Hence, the values obtained are within the acceptable range, with sample C showing the highest density , indicating better compaction and higher  strength.
Table 3: Bulk Density of Collected Samples.
	Sample A
	Sample B
	Sample C

	1.63
	1.73
	1.76


4.3 	Results of Dry Density Test
Two results of Dry Density value (1.58 - 1.69g/cm3) are also within the expected range for Engineering fill materials. According to Das (2010) dry densities for lateritic soils typically range from 1.5 to 2.0g/cm3, indicating that the test ad soils can offer adequate bearing capacity when properly compacted.
Table 4: Dry Density Test of collected samples
	Sample A
	Sample B
	Sample C

	1.58g/cm3
	1.67g/cm3
	1.69g/cm3


4.4 	Result of Specific Gravity Tests
The specific gravity result are presented in table 5 specific gravity value ranged from 2.68 to 2.83 according to Das (2010), the typical specific gravity of lateritic soil falls between 2.60 and 2.85 which confirm that the soil predominantly mineral based with minimum organic contamination.
Table 5:  Specific gravity test of collected samples
	Sample A
	Sample B
	Sample C

	2.68g/cm3
	2.71g/cm3
	2.83g/cm3


4.5 	Results of Atterberg Limit Tests
Liquid Limit (LL): ranges from 22.3 % to 31.6% According to Das (2010), soil with liquid limit value less than 35% are classified as low plasticity soils. All the three samples fall within this categories, indicating low compressibility and moderate workability.
Plastic Limit (PL): value range from 14.6% to 18.2%, which is also consistent with the range expected for lateritic soil. 
Plasticity Index (PI): value, calculated as the difference between LL am PL range from 6.9% to 13.4% Ola (1983) noted that lateritic soil generally have pl value ranging from 5% to 20% depending on the degree of weathering. Hence the PL values obtained fall within the expected range, indicating moderate plasticity with Sample A being more plastic than Sample B and Sample C.
Linear Shrinkage (LS): values range from 3.7% to 6.2% According to Adeyemi (1995), values below 10% suggest that the soils has low shrinks well potential, which is desirable for most construction purpose. Sample C has the lowest shrinkage value, suggesting it will be the most suitable under moisture variation 
Table 6: Atterberg Limit Tests of collected samples
	Sample
	Liquid Limit %
	Plastic Limit %
	Plastic index
	Linear Shrinkage %

	Sample A
	31.6 %
	18.2%
	13.4%
	6.2%

	Sample B
	22.3%
	15.4%
	6.9%
	4.8%

	Sample C
	24.8%
	14.6%
	10.2%
	3.7%
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Fig 2: Graph Showing Plasticity Chart 
4.6 	Result of Grain Size Analysis
P1 has higher clay content (21%) hence classified has clayey sand 
P2 and P3 have more silt and less clay, Thus, silty sand all sample have sand and dominant particle size making them sand based soils.
Fine (<0.075mm) is highest in P1, which support it’s clayey nature.
Table 7: Summary of result of Grain Size Analysis of soil
	Sample Location
	Gravel (%)
	Sand (%)
	Silt (%)
	Clay (%)
	Fine (%)
	Soil classification

	P1
	10
	60
	9
	21
	30
	Clayey sand

	P2
	12
	62
	15
	11
	20
	Silty sand

	P3
	13
	63
	17
	7
	24
	Silty sand


[image: ]
Fig. 3: Grain Size Analysis Graph
4.7 	Result of Compaction Test
Table 8: Compaction Parameters of Maximum Dry Density (MDD) and Optimum Moisture Content (OMC)
	Sample
	MDD
	OMC

	A
	1.81
	8

	B
	1.89
	7.5

	C
	1.95
	6


[image: ]
Fig. 4: Graph Showing Compaction Parameters 
Table 9: Compaction and Ratings of Unified Soil Classification for Construction (ASTM 1557-91)
	Visual Description
	Maximum Dry Density (MDD)(g/cm3)
	Optimum Moisture Content (OMC)(g/cm3)
	Anticipated embankment performance 
	Value as  Subgrade material
	Value as Base Course

	Granular material
	2.00 - 2.27
	7 – 15
	Good to Excellent
	Excellent
	Good

	Granular material with soil
	1.76 - 2.16
	9 – 18
	Fair to Excellent
	Good
	Fair to Poor

	Fine sand and sand
	1.76 - 1.84
	9 – 15
	Fair to Good 
	Good to Fair
	Poor

	Sandy silts and silts
	1.36 -1.60
	10 – 20
	Poor to Good
	Fair to Poor
	Not suitable

	Elastic silts and clay
	1.36 - 1.60
	20 -35
	Unsatisfactory
	Poor
	Not suitable

	Silty clay
	1.52 - 1.92
	10 – 30
	Poor to Good
	Fair to Poor
	Not suitable


Table 9: present the compaction parameters of collected samples. The (MDD) Maximum Dry Density for sample A is 1.81 for sample B 1.89 while sample C is 1.95 for Optimum Moisture Content (OMC), sample A is 8, Sample B is 7.5 samples C is 6. The three sample being sandy in nature can be range as range fair to good for embankment performance it is fair to poor for subgrade material are not suitable for base course.


CHAPTER FIVE
5.0	Conclusion and Recommendation
5.1 	Conclusion
The geotechnical investigation of laterite within Kwara State Polytechnic campus revealed that the sampled soils possess engineering properties suitable for various civil engineering applications, especially as subgrade and fill materials. Laboratory tests such as particle size analysis, Atterberg limits, and compaction indicated that the laterite falls within the acceptable range for road construction and foundation works under moderate loading conditions.
The results also show that the laterite exhibits good shear strength, moderate plasticity, and favorable compaction characteristics, making it a dependable material for use in local construction project.
5.2	Recommendation
In the view of the occurrence rampant failure in public civil structures, the suitability of fill materials (which is mostly laterite in Nigeria) must be ascertained before use. Also the improvement of samples other than Sample C should be considered. This should be done by the addition of locally available materials e.g. limestone.
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