© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | JNRD.ORG

IJNRD.ORG ISSN : 2456-4184

- INTERNATIONAL JOURNAL OF NOVEL RESEARCH
[ AND DEVELOPMENT (IJNRD) | JNRD.ORG
NRD An International Open Access, Peer-reviewed, Refereed Journal

EVALUATION OF PLASTICITY INDEX OF
SOILS IN PARTS OF YENAGOA, YENAGOA
LOCAL GOVERNMENT OF BAYELSA
STATE, NIGER DELTA, NIGERIA.

!Adedokun, Isaac Oludayo and 2Oborie, Ebiegberi

! Department of Physics, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria
2Department of Geology, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria

ABSTRACT

This research has been conducted as an initiative to determine Plasticity Index(PI) of soil samples taken at some locations around Onopa
and Opolo, communities in Yenagoa, the capital of Bayelsa State.. Shallow boreholes, BH1, BH2, BH3 and BH4, were drilled to a
maximum depth of 13m, each in the selected four locations. From each location, disturbed soil samples were taken at different depths.
Laboratory analysis of the eight soil samples was carried out from which Plastic Limit (PL), Liquid Limit (LL) by Casagrande method,
and hence the Plasticity Index (PI), for each of the eight samples from the locations was determined. The Plasticity Index is the numerical
difference between the Liquid Limit and the Plastic Limit (Pl = LL-PI). The values of Plasticity Index (Pl) obtained are 22.00%,
15.99%, 6.03%, 34.01% and 14.03 % for Onopa community, and 19.10%, 9.02 and 5.00% for Opolo community. This shows that the
soil in Onopa has the highest Plasticity Index of 34.10% and a lowest of 6.03% while Opolo, situated about four kilometers away, has
the highest and the lowest PI values of 19.80% and 5.0% respectively. Soil in Onopa, has an average Plasticity Index of 18.43%, and
an average of 11.27% at Opolo. The prevalent Soil type in the study area are Clay, Silt and Silt Clay with different degrees of Plasticity
and cohesiveness ranging from slight, low, medium to high values. Soils in Onopa community are of vey high plasticity index to low
plasticity index while that of Opolo has medium to low plasticity. The results have a wide importance, and among the most commonly
specified tests, for Civil/Geotechnical engineering and agronomic applications for the rapidly expanding state capital..

Keywords: Plasticity Index, Casagrande, Plastic Limit, Liquid Limit, Cohesive.
INTRODUCTION

Soil is the biologically active and porous medium that has developed in the uppermost layer of the Earth’s crust. Soils differ widely in
their properties because of geologic and climatic variation over distance and time (Frederick and Louis, 1993 ). It is an aggregation of
particles that may range widely in size. Some of these particles are given specific names according to their sizes, such as Gravel, Sand,
Silt, Clay, etc. and are more frequently found as mixtures with different ratios of various constituents rather than as individual
particles (Wesley, 2003). In civil engineering, geotechnical engineers use large numbers of processed soils as building material in many
cases (Nagaraj, et al., 2015). Soils with a greater proportion of fines like silt and clay tend to exhibit lower resistivity values while soils
composed of comparatively coarser sediments like sand and gravel result in higher resistivity measurements (Oborie & Adedokun,
2021).

Plasticity is an inherent property of a fine-grained Soil and is used in the classification of Soils. It is represented through the
plasticity index, which is the magnitude of water content range over which the soil remains plastic. Among the most commonly specified
tests in the geotechnical engineering industry, the liquid limit and plastic limit tests are principally used for (i) deducing useful design
parameter values from existing correlations with these consistency limits and (ii) for classifying fine-grained Soils (Brendan, 2021).Soil
plasticity characteristics are of great importance to practicing engineers and academics due to their wide range of applications mainly
concerning settlement and soil strength assessment and volume change behavior. Therefore, assigning a plasticity value to soils under
any discipline concerning soil engineering is critical. This is almost always carried out by determining plasticity index of soils in
geotechnical engineering (Firincioglu & Bilsel, 2023).

Location and Geology of the study Area

The study area, (Fig. 1), Yenagoa, the capital of Bayelsa State is situated within latitudes 04° 4'Nand 05°02'N and Longitudes 006° 15 E
and 006 24 E in the Southern part of the Niger Delta, Nigeria. The regional geology of the Niger Delta consists of three litho-stratigraphic
units, Akata, Agbada and Benin Formations, which is the uppermost and the major litho-stratigraphic unit composed of predominantly
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shales, intercalated with sandstones, siltstones, and mudstones (Short and Stauble,1967), (Wright, et al., 1985),(Kogbe, 1989). The city
lies within the Tropical Equitorial climate with an annual mean rainfall of 3000mm, with an average elevation of 10m above the sea
level (Akana, et al., 2016).

Methods

Soil Moisture Content, Liquid Limit (LL), Plastic limit (PL), Plasticity Index (PI)
Laboratory Analysis of Soil Samples

Liquid Limit (LL) Laboratory tests were designed to investigate the basic properties of the soil sample in dry powder form using
Casagrande's cup method. The sample was then mixed with fine sand material at different percentage by weight. Soil was placed into
the metal cup (Casagrande cup) portion of the device and a groove was made down at its center with a standardized tool of 2 mm
width. The cup was repeatedly dropped 10 mm onto a hard rubber base at a rate of 120 blows per minute, during which the groove
closed up gradually as a result of the impact. The number of blows for the groove to close was recorded.

The moisture content at which it takes 25 drops of the cup to cause the groove to close over a distance of 12.7 mm is defined as the
Liquid Limit. The test was run at several moisture contents A graph of water content was plotted against the number of blows and the
Liquid limit of a Clay (LL) was defined as the water content that corresponds to 25blows of Casgrande cup, as shown in Fig.2 to Fig.9.
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Fig.1: Map of the study area.

Plastic Limit test

Plastic Limit is the percentage moisture content that defines where the soil changes from semi-solid to a plastic (flexible) stage. Plastic
Limit test was conducted following AS1289.3.3.1. (Australian Standard for Soil sampling). As Plasticity Index was also to be
calculated from this test result, the soil sample (paste) used for determination of Liquid Limit was used for this Plastic Limit test.
About 8g of soil was rolled between the hand and a glass plate using sufficient pressure to form the soil into a 3mm diameter thread.
If the soil thread crumbles before reaching 3mm diameter, more water was added but if the soil thread rolled down to 3mm diameter
without crumbing, it was kneaded and re-rolled again. Crumbed threads of between 5 g to 20 g were collected and moisture content
determined in accordance with AS 1289.2.1.1. Two tests were performed, on each sample, and the average of two moisture contents
give the resultant Plastic Limit of the soil as shown in Table 3,Table 5,Table 7, Table 9,Tablel1, Table13,Table 15and Tablel7

The amount of water content w, usually expressed in percentage, is the amount of water wy, present in a quantity of soil in

terms of its dry weight ws, is given as
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w= % %
The most significant is the oven temperature. Many soil-forming minerals are hydrous, that is, they contain water within their crystal
structures. The water content of a soil was measured by oven drying the soil at 110°C in order to evaporate all the water present in the
pore spaces of the soil but was not so large as to drive water out of the structure of most minerals.

Plasticity Index

The Plasticity Index is a measure of the plasticity of the soil. This was determined for all the eight samples. The plasticity index is the
difference between the Liquid Limit and the Plastic Limit. Plasticity Index(PI) = Liquid Limit(LL) —Plastic Limit (PL). Both the liquid
and plastic limits are moisture contents. The plasticity index gives an indication of, among other things, the reduction in moisture content
required to convert a soil from a liquid to a semi solid state. It gives the range in moisture at which a soil is in a plastic state. The
plasticity index may be considered as a measure of the cohesion possessed by a soil.

RESULTS AND DISCUSSION

Results

Eight samples taken from four boreholes were used, Tablel. For samples 1-3 percussion method was used to acquire the
samples from BHL1 at State Library Onopa and from samples 4-5 wash boring method was employed at BH2, Imgbi road,
Onopa. To acquire sample 6, percussion method was used at BH1 located at Diete-Koki Hospital and for samples 7-8
percussion method was applied to acquire them from BH2 at Commissioners’ quarter. Table 2 to Table 18 show the
recorded value of the readings from which Plastic limit and Liquid Limit were calculated while from Fig.2 to Fig.9, the
value of Liquid limit for each sample was determined.

Table 1: Borehole samples collection and classification of soil.

Sample Depth(m) | Unified Soil Classification System ( USCS
no. Symbol)

1 1-2 Low plasticity Clay, CL

2 5-6 Silty Sand, SM

3 12-13 Clayey sand to Silty Sand

4 1-2 High plasticity Clay, CH

5 5-6 Low plasticity Clay, CL

6 1-2 Low plasticity Clay, CL

7 2-3 Silty Sand, SM

8 6-7 Clayey sand to Silty Sand

4.2 Discussion

Table 2 shows the Liquid Limit determination of sample 1 within the location of Onopa BH1 (beside State Library). Fig.2 is the liquid
limit chart of sample 1 at the location, and shows the moisture content values plotted against number of drops where Liquid Limit of
46%. was obtained. This corresponds to the moisture content for 25 drops on the horizontal axis. From Table 3, Plastic Limit of samplel=
(22.92+25.08)/2 =24%. Therefore, Plasticity Index = Liquid Limit — Plastic Limit = 46% - 24% = 22%. Soil in this location have high
plasticity and cohesive Clay.

Table 4 shows the liquid limit determination of sample 2 within the location of Onopa BH1 (beside State Library). Fig.4
represents the liquid limit chart of sample 2 within the location of Onopa BH1 ( beside State Library) showing the moisture content
plotted against number of drops, from which 36.00% was obtained. From Table 5 Plastic Limit of sample 2 = (19.35+20.67)/2 = 20.01.
So that, Plasticity index = Liquid Limit — Plastic Limit = 36.00-20.01=15.99. This shows the presence of medium plasticity and cohesive
Silt Clay. Fig.3 shows the Liquid Limit chart of sample 3 from Onopa BH1 (beside State Library), showing moisture content plotted
against the number of drops to give 24.00% Liquid Limit. Obtained from Table 6 and Table 7 are the Liquid Limit and Plastic Limit
values of Clay are 24.00% and 17.97%. Plastic Limit of sample 3 =(16.82+19.12)/2 = 17.97%. Plasticity index = Liquid Limit - Plastic
Limit = 24.00 -17.97 = 6.03. This location is essentially Silt of low plasticity and partly cohesive soil.

Table 8 shows the Liquid Limit determination of sample 4 collected at Onopa BH2 (Imgbi Road). From Fig.4, the liquid limit
chart of sample 4 within the location of Onopa BH2 ( Imgbi Road), shows the moisture content plotted against the number of drops.
The moisture content that corresponds to 25 drops, from the Liquid Limit chart, is 62.00% From Table 8 and Table 9, the liquid limit
and plastic limit values of Clay are 62.00% and 27.9% .Plastic limit of sample 4 = (29.03+26.77)/2 = 27.90. Plasticity Index = Liquid
Limit-Plastic Limit = 62.00-27.90 = 34.10. Cohesive and high plasticity Clay was the Soil found in this Sample 4. Determination of
Liquid Limit of sample 5 at Onopa BH2 ( Imgbi road) is presented on Table 10. Fig.5 shows the Liquid Limit chart of sample 5 from
which 32.00% value was deduced. Plastic Limit values of Clay obtained from Table 11 = (18.67+17.27)/2 = 17.97. Hence, the Plasticity
index = Liquid Limit-Plastic Limit = 32.00-17.97= 14.03. The location consists of cohesive Silt Clay of medium plasticity.

Table 12 shows the Liquid Limit determination of sample 6 within the location of Opolo BH1 (behind Diete-Koki Hospital). The
Liquid Limit and Plastic Limit values of Clay are 48.00% and 28.20% respectively, as deduced from Table 12 and Table 13. Fig.6 is
the liquid limit chart indicating graph of moisture content against the number of drops from which Liquid limit of 48.00% was deduced.
Plastic limit of sample 6 = (29.01+27.38)/2 =28.20% . Plasticity Index = Liquid Limit- Plastic Limit = 48.00-28.20 = 19.10%. Cohesive
Clay of medium plasticity is prevalent in this location. Within the vicinity of Opolo BH2 sample 7 was collected from Liquid Limit was
determined, Table 14. Fig.7 shows the Liquid Limit chart of sample 7 showing the moisture content against the number of drops where
the moisture content that corresponds to 25 drops was 32.00%. From Table 14 and Table 15, Plastic limit of sample7 = (23.93+22.03)/2
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= 22.98. Plasticity Index = Liquid Limit- Plastic Limit =32.00-22.98 = 9.02%.This location has low cohesive and low plasticity Silt Clay.
Table 16 shows the liquid limit determination of sample 8 within the location of Opolo BH2 (beside Commissioner’s Quarters). Fig.8
is the Liquid Limit chart of sample 8 indicating moisture content plotted against the number of drops. From this, Clay of 25.00%
Liquid Limit was obtained. and 20% Plastic Limit calculated from Table 17. Plastic Limit of sample8 = (21.08+18.89)/2 = 20.0,
Plasticity Index = Liquid Limit-Plastic Limit = 25.00-20.00 = 5. In this location was found, partly cohesive and slight plasticity Silt soil.

Summary of the results of Liquid Limit (LL), Plastic Limit (PL) and Plasticity Index (PI) as an indicator of Soil type, degree of
plasticity and degree of Cohesiveness is presented in Table 18.

Table 2: Liquid Limit (LL) determination for Samplel

No.of drops 33 30 21 15
Mass of wet soil + container = (m2)g 53.7 480 |412 |484
Mass of dry soil + container = (m3)g 473 423 |351 |398
Mass of moisture(m4)= (m2-m3)g 6.4 5.7 6.1 8.6
Mass of container = (ml)g 26 26 24 27
Mass of dry soil (m5)= (m3-ml)g 213 16.3 111 12.8
Moisture content Mc = (m4/m5)X 100 % 30.05 3497 |54.95 |67.19

SAMPLEL:LIQUIDLIMITCHART
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Fig.2: Liquid Limit (LL) Chart for Samplel

Table 3: Plastic Limit (PL) determination for Sample 1

Mc = 28.2%, LL =46.23%, PL = 24%, Pl= 22%

Mass of wet soil + container = (m2)g 36.8 435
Mass of dry soil + container = (m3)g 346 40.4
Mass of moisture (m4) = (m2-m3)g 2.2 31
Mass of container = (ml)g 25 28
Mass of dry soil (m5) = (m3-ml)g 9.6 12.4
Moisture content Mc = (m4/m5)X 100 % 22.92 25.08

Table 4: Liquid Limit (LL) determination for Sample 2

Moisture content Mc = 21.5% LL = 36.19%

No. of drops 32 29 18 14

Mass of wet s oil +container= (m2)g 51.3 53.7 41.3 42.8

Mass of dry soil+ container = (m3)g 46.8 469 |36.1 36.9

Mass of moisture(m4)= (m2-m3)g 4.5 6.8 5.2 59

Mass of container = (ml)g 28 25 25 26
Mass of dry soil(m5)= (m3-m1)g 18.8 219 111 10.9
Moisture content Mc= (m4/m5)X100% 23.94 31.05 | 46.85 54.13
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SAMPLE 2: LIQUID LIMIT CHART
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Fig.3: Liquid Limit (LL) Chart for Sample 2
Table 5: Plastic Limit (PL) determination for Sample 2
Mc = 21.5% LL =36.23%,PL=20.01%P1=16.22%
Mass of wet soil + container= (m2)g 39.8 47.1
Mass of dry soil + container= (m3)g 37.4 44.0
Mass of moisture (m4)= (m2-m3)g 24 3.1
Mass of container = (m1)g 25 29
Mass of dry soil (m5)= (m3-m1)g 12.4 15.0
Moisture content Mc = (m4/m5)X 100 % 19.35 20.67
Table 6: Liquid Limit (LL) determination for Sample 3
Mc =19.2% LL = 23.99%
No. of drops 34 29 20 16
Mass of wet soil + container = (m2)g 48.8 47.8 46.0 46.1
Mass of dry soil + container=  (m3)g 457 440 41.6 40.9
Mass of moisture (m4)= (m2-m3)g 31 38 4.4 5.2
Mass of container = (ml)g 25 24 27 25
Mass of dry soil (m5)= (m3-ml)g 20.7 20.0 14.6 15.9
Moisture content Mc = (m4/m5)X 100 % 14.98 19.00 30.14 32.70
SAMPLE 3: LIQUID LIMIT CHART
T L
o -] 15 r F-] ko 15 ]
Fig.4: Liquid Limit (LL) Chart for Sample 3
Table 7: Plastic Limit (PL) determination for Sample 3
Natural Mc = 19.2% LL= 23.99%,PL =17.97 %P1=6.02.%
Mass of wet soil + container = (m2)g 49.0 55.9
Mass of dry soil + container = (m3)g 454 51.1
Mass of moisture (m4)= (m2-m3)g 3.6 4.8
Mass of container = (m1)g 24 26
Mass of dry soil (m5)= (m3-m1)g 214 251
Moisture content Mc = (m4/m5)X 100 % 16.82 19.12

Table 8: Liquid Limit (LL) determination for Sample 4
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28 19 15

No. of drops 33
Mass of wet soil + container = (m2)g 40.3 40.7 | 447 | 427
Mass of dry soil + container =  (m3)g 35.1 359 |36.6 |352
Mass of moisture (m4) = (m2-m3)g 5.2 48 8.1 75
Mass of container = (ml)g 24 27 26 25
Mass of dry soil (m5) = (m3-ml)g 111 8.9 106 |92
Moisture content Mc = (m4/m5)X 100 % 46.84 5393 |76.42 |81.52
i '---"- -
= .-h“--..
~—
KO,.OF DROPS

Fig.5: Liquid Limit (LL) Chart for Sample 4

Table 9: Plastic Limit (PL) determination for “Sample 4

Mc = 35.8% LL = 62.19%, PL = 27.90% PI = 34.29%
Mass of wet soil + container = (m2)g 44.1 46.0
Mass of dry soil + container = (m3)g 40.7 415
Mass of moisture (m4) = (m2-m3)g 34 45
Mass of container = (m1)g 28 26
Mass of dry soil (m5) = (m3-m1)g 12.7 155
Moisture content Mc = (m4/m5)X 100 % 26.77 29.03

Table 10: Liquid Limit (LL) Determination for Sample 5

No. of drops 36 27 21 15
Mass of wet soil + container (m2) g 60.0 |[46.2 |[50.8 |423
Mass of dry soil + container=  (m3)g 532 |411 |445 |378
Mass of moisture (m4) = (m2-m3)g 6.8 51 6.3 45
Mass of container = (ml)g 25 24 27 27
Mass of dry soil (m5) = (m3-ml)g 282 (171 175 |108
Moisture content Mc = (m4/m5)X 100 % 2411 | 3041 |36.0 |4167
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Fig.6: Liquid Limit (LL) Chart for Sample5

Table 11: Plastic Limit (PL) determination for Sample 5

LL=32.00%, PL = 17.97% Pl= 14.03%

Mass of wet soil + container = (m2)g 43.3 45.7
Mass of dry soil + container = (m3)g 40.9 42.6
Mass of moisture (m4) = (m2-m3)g 2.4 3.1
Mass of container = (ml)g 27 26
Mass of dry soil (m5 )= (m3-m1)g 13.9 16.6
Moisture content Mc = (m4/m5)X 100 % 17.27 18.67

Table 12: Liquid Limit (LL) determination for Sample 6

Mc=35.8%, LL=47.71%

No. of drops 33 28 21 17
Mass of wet soil + container = (m2)g 45.4 43.0 38.1 43.9
Mass of dry soil + container = (m3)g 40.8 37.7 333 37.7
Mass of moisture (m4) = (m2-m3)g 4.6 53 48 6.2
Mass of container = (m1)g 25 25 24 28
Mass of dry soil (m5) = (m3ml)g 15.8 127 |83 9.7
Moisture content Mc = ( m4/m5)X 100 % 29.11 41.73 |57.83 |63.92

SAMPLE &:LIQUID LIMIT CHART
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Fig.7: Liquid Limit (LL) Chart for Sample 6
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Table 13: Plastic Limit (PL) de termination for Sample 6

Mc = 35.8%, LL =47.71%,PL= 28.20%P1=19.8%

Mass of wet soil + container = (m2)g 3r1.7 40.9
Mass of dry soil + container = (m3)g 35.4 37.1
Mass of moisture  (m4) = (m2-m3)g 2.3 3.8
Mass of container =(ml)g 27 24
Mass of dry soil (m5) = (m3-ml)g 84 13.1
Moisture content Mc = (m4/m5)X 100 % 27.38 29.01

Table 14: Liquid Limit (LL) determination for Sample 7

Mc=22.1%, LL= 32.06%, PL=28%.2 Pl = 19.8%

No. of drops 33 26 20 16
Mass of wet soil + container = (m2)g 443 1469 48.6 470
Mass of dry soil + container = (m3)g 405 | 427 43.0 416

Mass of moisture (m4) =(m2-m3)g 3.8 4.2 5.6 54

Mass of container = (ml)g 24 29 28 29

Mass of dry soil (m5) = (m3-ml)g 165 | 137 15.0 12.6

Moisture content Mc =(m4/m5)X 100 % 23.03 | 30.66 37.33 42.86

SAMPLE 7: LIQUID LIMIT CHART
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Fig.8: Liquid Limit (LL) Chart for Sample7

Table 15: Plastic Limit (PL) determination for Sample 7

Mc =22.1% LL = 32.06% ,PL=22.98% P1=9.01%

Mass of wet soil + container = (m2)g 42.4 45.6
Mass of dry soil + container = (m3)g 39.8 42.4
Mass of moisture (m4) = (m2-m3)g 2.6 3.2
Mass of container = (m1)g 28 29
Mass of dry soil (m5 )= (m3-mi)g 11.8 13.4
Moisture content Mc = (m4/m5)X100 % 2203 2393

Tablel6: Liquid Limit (LL) determination for Sample 8

Mc=24.9%, LL= 25.00%
No. of drops 31 26 19 15
Mass of wet soil + container = (m2)g 558 |49.0 |511 56.0
Mass of dry soil +container = (m3)g 505 |444 [450 [482
Mass of moisture (m4) = (m2-m3)g 53 4.6 6.1 7.8
Mass of container = 24 25 26 27
(ml)g
Mass of dry soil (m5) = (m3-m1) 265 |194 (190 |21.2
Moisture content Mc = (m4/m5)X100| 20 23.71 | 3211 |36.79
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Fig.9: Liquid Limit (LL) Chart for Sample 8

Table 17: Plastic Limit (PL) determination for Sample 8

M ¢=24.9%, LL=25.00%, PL=20% PI =5%

Mass of wet soil + container= (m2)g 51.8 47.1
Mass of dry soil + container= (m3)g 477 43.6
Mass of moisture (m4)= (m2-m3)g 4.1 35
Mass of container = (m1)g 26 27
Mass of dry soil (m5 )= (m3-ml)g 21.7 16.6
Moisture content Mc = (m4/m5)X 100 % 18.89 21.08

Table 18: Summary of the results of Liquid Limit (LL), Plastic Limit (PL) and Plasticity Index

(P1) as an indicator of Soil type, degree of plasticity and degree of Cohesiveness

Sample | Liquid Limit | Plastic Limit | Plasticity Soil type | Degree of | Degree of
(LL) % (PL)/% Index (P1)/% Plasticity cohesiveness

1. 46.00 24.00 22.00 Clay High plasticity Cohesive

2. 36.00 20.01 15.99 Silt Clay | Medium Plasticity | Cohesive

3. 24.00 17.97 6.03 Silt Low Plasticity Partly
cohesive

4, 62.00 27.90 34.10 Clay High Plasticity Cohesive

5. 32.00 17.97 14.03 Silt Clay | Medium Plasticity | Cohesive

6. 48.00 28.20 19.80 Clay Medium Plasticity | Cohesive

7. 32.00 22.98 9.02 Silt Clay | Low Plasticity Low cohesive

8. 25.00 20.00 5.00 Silt Slight Plasticity Partly
cohesive

Conclusion

The method applied to determined the Plasticity Index (PI) of Soils in

Onopa and

Opolo communities in Yenagoa, Yenagoa

Local Government area of Bayelsa State was reliable and productive. The results show different values of Plasticity Index for Onopa
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where samples 1 to 5 were collected. The values range from 6.03% to 34.1%, which is the highest in the study area. The Plasticity
ranges from low, medium to high value, while the cohesiveness ranges from cohesive to partly cohesive. The soil types are, essentially,
by virtue of Plasticity Index values Silt, Clay and Silt clay. At Opolo, where samples 6-8 were collected, Plasticity Index of 19.8%,
9.0% and 5% were recorded. This area has the lowest Plasticity index of the study area. The Plasticity encountered could be considered
as slightly Plasticity, low plastic and medium plastic. The soil is partly cohesive, low cohesive and cohesive.

Soils in Onopa community are of vey high plasticity index to low plasticity index while that of Opolo has medium to low plasticity and
therefore Onopa soils are more cohesive.

Recommendations

In view of the importance of the research to the infrastructural development of the society, Government and private agencies can
undertake or encourage a wider study of their region since it is highly useful to Civil engineers, Geotechnical engineers and in
Agronomic applications. In order to have adequate and wider coverage of the area, more samples can be collected for detailed and
comprehensive results.
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