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ARTICLE DETAILS ABSTRACT

Article History: A statistic is found useful in many applications of science where data and analysis are used for illustration and
description for better understanding and justification of the data sets. Therefore in an attempt to achieve a
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which often remain a major challenge to mankind, especially in Nigeria where foundation failures remain a
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major concern to both the Government and citizen. In this present study, a statistical approach was carried
out on the Geophysical parameters in Issele-Mkitim area, South South Nigeria, to evaluate the dynamic factors
that affect foundation integrity and vulnerability of subsurface lithologies. Very Low Frequency
Electromagnetic (VLF-EM), Magnetic, and Electrical Resistivity Methods were used in this study. The Electrical
Resistivity Method involved Lateral Horizontal Profiling (LRP) utilizing Wenner configuration. The three (3)
methods correlated in terms of statistical prediction and understanding of the geologic dynamics natured
associated with foundation failure and integrity. It was deduced that profiles one to six has high tendency of
weak geological material which can easily lead to subsidence if any engineering construction is erected on it.
However, proper consideration must be put in place to avoid future differential settlements. All the methods
give useful information about the dynamics of the geological trends from the preliminary data analysis and
interpretations, and a better understanding of the geodynamics nature of the soil as well as the region of a
weak and competent zone in terms of engineering constructions.
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1. INTRODUCTION

Statistics is not only modern science but a scientific knowledge that is as
old as the World Itself. Itis a very useful tool with its applications in every
aspect of human activities, vis-a-vis, commerce, industry, space science,
ground research, technological data analysis, simulations, forecasting, and
predictions (Bawallah et al, 2021a). Within the context of this study, the
foundation has been assessed from the angle of using Geophysical
parameters to study (Aigbedion et al., 2021) and define geologic dynamics,
resulting in volcanic activities (Adebiyi et al., 2018; Aigbedion et al., 2019a;
Adebo et al, 2021; Ajayi et al,, 2022a; 2022b). It ultimately affects soil
stratification and stability, which are mostly accountable for foundation
integrity or vulnerability (Oke, 2011; Adebo et al., 2019; Magawata et al,,
2020; Oyedele et al., 2020). Therefore, within the context of stress and
strains, under load bearing capacity of the soil or soil strata (Bawallah et
al,, 2019a) which are factors of geologic tectonic activities leading to such
formations as the case (Aigbedion et al,, 2019b; Bawallah et al,, 202b1),
subsequently using Geophysical approach to evaluate subsurface
parameters that may be under stress and strains and based on their
intrinsic geologic properties (Ilugbo et al, 2018a; Ozegin et al, 2019a;
Bawallah et al., 2019b) which often accounts for the load bearing capacity
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of soil strata, which is majorly responsible for foundation integrity
(materials of high strength) or weak founding materials (weak founding
materials) (Ilugbo et al.,, 2018b; Ozegin etal., 2019b; Bawallah etal., 2020).
Vulnerability refers to weak Geologic materials causing engineering
structures to fail, while Integrity is the competent geologic materials with
high load-bearing capacity preventing engineering construction to fail
(Bawallah et al, 2021a). Because of the growing concerns among
researchers, particularly in an attempt to provide solutions to the
dynamics of foundation integrity and possible reasons for high
vulnerability and frequent construction failures, that do occur especially
in the sedimentary environment. Therefore, a statistical approach was
carried out on the Geophysical parameters with a special focus on the
Issele-Mkitim area, South South Nigeria to evaluate the dynamic factors
that affect foundation integrity and vulnerability of engineering
constructions.

1.1 Site Description and Geology of the Study Area

Issele-Mkpitime falls within the northern flank of the Niger Delta basin and
localities where the lithofacies of Anambra basin extends and Ogwashi-
Asaba Formation which are lateral equivalent of the Upper Agbada
Formation of the Niger Delta (Figure 1). The Issele- Mkpitime Lake, a large
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body of relatively still water surrounded by land is a freshwater lake,
covering a large expanse of land near the Igbodo border. The lake rises
during the rainy season and almost dry in the dry during the season and
thus, is considered a 'mysterious’ pool. The geology of the Niger Delta has
been extensively documented by various workers including; (Rayment,

59304 N

1965; Allen, 1965; Burke et al., 1971; Murat, 1972) and others. The Niger
Delta Basin consists of three diachronous, siliciclastic, or lithostratigraphic
units: the deep marine pro-delta Akata Formation, the shallow-marine
delta-front Agbada Formation, and the continental delta-top Benin
Formation. The study falls within Bendel Ameki formation.

GP284E
ULfimbu

s N

S
S

a Sy
R
T

Tdutnuezo

HSah

ARkt

o Lake Mipitinne W
e

WO

™
k‘(( o.:.:mﬁah;--.
=L

1
HERBIE

AN

S
4, P

AN

GY18TE

e f“\\\\ {
S

Study Area

G6Y184E

E°30'N LEGEND

[C= J1owns
e Major Roads
[[==" I mtinar Reads

6 30'N

( _0‘\\11.\'!"4 ku

[

25°E LEGEND

[ ] Attuvium

[ sombreiro-Warri Deltaic
Plain Formation

J Ogwashi-Asaba Formation

| I Bendel Ameki Formation

B 1mo Shale

= River

[a
L

— Major Road

636N

" Study Area

5°54'N
700'E

| Study Area

| River

’| Minor Road
| Town

Figure 1: (a) Location Map of the Study Area (b) Geological Map of Niger Delta Showing the Study Area

2. MATERIAL AND METHODS

This research utilized three methods involving Magnetic, VLF-EM, and
Electrical Resistivity method. Six traverse lines were established in
approximately E-W direction and the seventh traverse was cut across the
profiles which serve as a control (Figure 2). The Very Low Frequency
electromagnetic data was acquired using ABEM WADI VLF equipment.
Seven (7) traverses were used for the data acquisition and station interval
of 20 m on each traverse of varying lengths. The frequency of operation
was 18.0 kHz for the traverses. The parameters measured are raw real,
filtered real, raw imaginary, and filtered imaginary components of the
electromagnetic field. Magnetic reading involves measurements of the
direction, gradient, or intensity of the Earth’s magnetic field and
interpretation of variation in these quantities over the areas of
investigation. However, the ground magnetic study is used for detail
mapping to understand the subsurface geology of an area, and was
measured using a Proton Precession Magnetometer (Geometrics 856).
While the survey direction and station locations were determined using
the Garmin Global Positioning System (GPS) navigational equipment and
measurements were taken at an interval of 10 m along seven profile lines
(1-7) of length ranging from 180 - 260 m trending in the East-West (W-E)
direction and perpendicular to the geologic strike and the lake. The
Electrical Resistivity method employed Lateral Horizontal Profiling using
the Wenner array. Wenner data measurements were taken at electrode
spacing of 10 m and using the ABEM SAS 1000 Terameter. The VLF data,

i.e. (real and imaginary components) of the EM fields measured was
subjected to Fraser (1969) filtering to increase the signal-to-noise ratio of
the data set and enhance the anomaly signature. The Fraser Filter (Q) was
computed using a filter operator as shown in the following relation:

Q=(Q++Q3)-(Qz+ Q1)

Where Q is EM data and the subscript are station positions. This was
applied to the real component VLF data to transform the data set to the
filtered real VLF data (Karous and Hjelt, 1983), then plotted using an excel
word spreadsheet. The results of the magnetic method involved plotting
the relative magnetic intensity against station positions and the
corresponding geomagnetic sections were generated using the excel
worksheet. The Wenner array was plotted using an excel worksheet. The
Geophysical results obtained from VLF-EM, Magnetic, and Lateral
Resistivity Profiles (LRP) were further subjected to statistical analysis, as
a percentage and ratios, and statistical medications using the equations
below. This enables a better understanding of the dynamic factors that
affect foundation integrity and vulnerability to failures in the study. And
also the intricacies of foundation integrity and vulnerability factors that
often bring about failures.

X2+X1

Where = Threshold

i.e. maximum anomaly + minimum anomaly divided by (2) i.e. midpoint
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between the peak and trough of the anomaly = Threshold
The region of high integrity (V1) anomaly
X =(X; — Xo) + (Xz = x1) + (X3 — Xz) + (X4 — X3) + v

Region of Weak anomaly (Vr;)

Xx= (X5 — X4) + (Xg — X5) + (X7 — Xg) + (Xg — X7) + covvvrrrrrennns
Comparing the ratio between Vr: Vri

The ratio between Vr and Vri is used to determine the competence and
weakness of the geological nature of the study.
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Figure 2: Acquisition Map of the Study area

3. RESULTS AND DISCUSSION
3.1 VLF-Electromagnetic Method
3.1.1 Profile One

The VLF-EM profile along Transverse one covers a distance of 500 meters
with three anomalous zones of interest of peak and trough of the positive
and negative anomaly (Figure 3a) is denoted with x, and the Threshold of
this profile remains at zero and x; varies from x1 to maximum of X covering
both the peak and the trough of the anomalous zone with the positive peak
anomaly, indicative of conductive/weak geologic materials while the
negative (trough) anomaly is indicative of the non-conductive/resistive
zone, characteristics of stable/high integrity geologic materials.

Thus the analysis, in this case, is such that; the vulnerability Threshold
(Vr)/integrity Threshold (Ir) is zero being a sinusoidal graph.

For conductive (positive) anomaly
= (120 - 0) + (280 — 200) + (500 — 400) = 300/ /' x 100 = 60%
60% conductive/weak zones; characteristics of weak geologic materials

whereas for the negative analysis;
(200 — 120) + (400 — 280) = 200/ x 100 = 40%

40% non-conductive/competent zones; characteristics of competent
geologic materials

Comparing the ratio between Vr:Vri= 40/60 = 2:3
The ratio of competent to weak zones along the profile is 2:3 indicative of
a high percentage of weak geologic materials which could lead to

differential settlement if the proper measure is not taken along the weak
Zones.

3.1.2 Profile Two

The Vi /Vq; (Threshold) of the anomaly zero and x varies from x1 to x14 for
both positive and negative anomalies (Figure 3b).

For positive anomaly i.e. conductive/weak zone (Vi)

=(80 — 50) + (120 —100) + (190 — 180) + (210 — 190) + (280 —
240) + (320 — 300) + (400 — 370)

=30+20+10+20+40+20+30=170
= 170/,00 X 100 = 42.5%

Whereas for the negative anomaly, i.e. Resistive zone/high integrity zone
(Vr);

= (40— 0) + (90 + 70) + (170 — 110) + (240 — 210) + (300 — 280) +
(360 — 320)

= 40 +20+60 +30 + 20 +60 = 230
Therefore 230/, 0 x 100 = 57.5%

Comparing the ratio between Vr: Vri= 57.5/42.5 = 2.3:1.7

The ratio of competent to weak zones along profile two is 2.3:1.7 indicative
of a high percentage of competent geologic materials but proper measures
should be taken along the weak zones.

3.1.3 Profile Three

The V. /Vy; (Threshold) of the anomaly zero and x varies from x1 to x14 for
both positive and negative anomalies (Figure 3c).

For positive anomaly i.e. conductive/weak zone (Vi)

=(160 — 100) + (260 — 220) + (350 — 320) + (440 — 400) + (510 —
490) + (600 — 560)

- -230
=40 +40+30+60 +20+40=49/q
= 230/ 00 X 100 = 38.3%

Whereas for the negative anomaly, i.e. Resistive zone/high integrity zone
(Vr);

= (20— 0) + (80 — 20) + (200 — 140) + (320 — 270) + (400 — 370) +
(470 — 420) + (540 — 500)20 + 60 + 60 + 50 + 30 + 50 + 60 =
330/ )0 X 100 = 55%

Comparing the ratio between Vr: Vri= 1.44:1
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The ratio of competent to weak zones along the profile is 1.44:1 indicative Whereas the x for the negative anomaly i.e. resistive /zone of high integrity
of a high percentage of competent geologic materials but proper measures (V)
should be taken along the weak zones.

= (300 — 150) + (550 — 460)

3.1.4 Profile Four
= 150 + 90

The V;/Vy; (Threshold) of the anomaly zero and x varies from x1 to x14 for

both positive and negative anomalies (Figure 4a). = 240/600 x 100 = 40%

For positive anomaly i.e. conductive/weak zone (Vi) Comparing the ratio between Vr: Vri= 1:1.8
= (150 — 0) + (450 — 300) + (600 — 540) The ratio of competent to weak zones along the profile is 1:1.8 indicative
450 0 of a high percentage of weak geologic materials but proper measures

=150 +150 + 60 = /600 x 100 = 75% should be taken along the weak zones.
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Figure 3: VLF-EM Along Profile (a) One (b) Two (c) Three
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3.1.5 Profile Five

The V;/Vy; (Threshold) of the anomaly zero and x varies from x1 to x14 for
both positive and negative anomalies (Figure 4b).

For positive anomaly i.e. conductive/weak zone (Vi)

(50 — 150) + (250 — 180) =50 + 70 =120

120/, o x 100 = 48%

Whereas the x for the negative anomaly i.e. resistive/zone of high integrity
(V)

=180 — 50 = 130/250 x 100 = 52%
Comparing the ratio between Vr: Vri= 1.1:1

The ratio of competent to weak zones along the profile is 1.1:1 indicative
of a moderate percentage of competent geologic materials but proper
measures should be taken along the weak zones to prevent differential
settlement of any construction along the profile.

3.1.6 Profile Six

The Interpretation of VLF - EM along profile six follows the same pattern
with a total distance of 400 m (Figure 4c).

For positive anomaly i.e. conductive/weak zone (Vi)

= (120 — 80) + (180 — 150) + (340 — 290) = 40 + 30 + 50

= 120/, 50 x 100 = 30%

Whereas the x for the negative anomaly i.e. resistive /zone of high integrity
(Vr);

= (80 —0) 4 (150 — 100) + (250 — 160) + (400 — 350)

=80+ 50+ 100+ 50 = 280/, /1 x 100 = 70%

Comparing the ratio between Vr: Vri= 2.3:1

The ratio of competent to weak zones along the profile is 2.3:1 indicative
of a high percentage of competent geologic materials but proper measures
should be taken along the weak zones.

3.1.7 Profile Seven

The VLF- EM along Profile Seven (7) covers a distance of 280m (Figure 4d).

For positive anomaly i.e. conductive/weak zone (Vi)
x = (140 — 0) + (280 — 260) = 160/,00x 100 =57.1

Whereas for the negative anomaly i.e. resistive/zone of high integrity (Vr);
=39.3%

Comparing the ratio between Vr: Vri = 1:1.5

Hence, partial failure was observed along the portion of the road.

Do)

Do)

Finered Real R Real

Depth )

Figure 4: VLF-EM Along Profile (a) Four (b) Five (c) Six (d) Seven
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3.2 Summary of EM - Profiles zones), then the result will be interpreted in terms of moderately low and

very low susceptibility.
Figure 5 shows the summary of the percentage ratio of all seven profiles in

form of a histogram. It can be inferred that when V. > V;; the foundation For moderately low (V) anomaly using the Threshold value as a middle
is expected to be moderate/high integrity while V. < V}; the foundation is point;

highly vulnerable to failure. And when V; # V,, itis a fifty/fifty chance for

failure/stability = (190 — 110) + (380 — 250) + (450 — 40)

4. MAGNETIC =80+ 130+ 50 = 260/, 0 x 100 = 40.3%

4.1 Profile One For very low susceptibility /highly vulnerable (Vr;)

Profile 1 uses the same approach adopted for VLF - EM (Figure 6a).

(50 —-0) + (120 — 50) + (280 — 160) + (420 — 370) + (500 — 450)
Since the graph is not taking off from zero origin

50+70+120 +50 +50 = 340/, x 100 = 56.7%
33150+33130

w= ————=33140
2 Therefore the ratio of moderately low to very low vulnerability = Vr: V1 =
i.e. midpoint between the peak and trough of the anomaly = Threshold 1:1.4
The entire magnetic profile is characterized by low susceptibility (weak Hence, the region is highly vulnerable.
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Figure 5: Histogram Analysis of Ratio Vr: V..
4.2 Magnetic Profile 2 = (50— 0) =50/400 x 100 = 12.5%
Interpretation of Magnetic Profile 2 (Figure 6b) For very low susceptibility /highly vulnerable (V;)
The interpretation was considered based on the principle adopted for the = (110 —50) + (200 —110) + (320 — 220) + (400 — 320)
geological dynamics of magnetic profile 1, as the entire profile was
characterized by moderately low/very low magnetic susceptibility; where =60+110 +100 + 80 =350 = 350/400 x 100 = 87.5%
the Threshold was determined using the midpoint between the peak and . .
trough of the anomaly divided by two. The entire magnetic profile is Comparing the ratio between Vr:Vri=1:7

characterized by low susceptibility (weak zones), then the result will be

interpreted in terms of moderately low and very low susceptibility. It implies highly susceptible to foundation failure resulting from the

dynamics of very weak geologic materials (Figure 6c).

Threshold = 331
reshold = 33135 4.4 Interpretation of Magnetic Profile 4

For moderately low (V) anomaly; Threshold = 33118

— _ 100 — = =100= 1 100 = 209
(50— 0) + (100 —50) =50 + 50 00 00/500 x 100 0% The region of Weak anomaly (Vy;)

For very low susceptibility /highly vulnerable (Vy;) - (80 —50) + (230 — 200) + (300 — 250) + (400 — 300)

= (200 — 90) + (280 — 200) + (280 — 200) + (380 — 280) + (400 — )
350) + (450 — 400) = 10 + 110 + 80 + 100 + 50 + 50 = =30+30+50+100

400/500 x 100 = 80% = 210/400 x 100 = 52.5%

Comparing the ratio between Vr:Vi=1:4 While the region of high integrity (V;) anomaly

It is highly vulnerable to failure. = (50 — 0) + (200 —90) + (280 — 250)
4.3 Interpretation of Magnetic Profile 3 =50+110+30=190

~ Threshold = 3305 = 190/400 x 100 = 47.5%

For moderately low (V) anomaly Comparing the ratio between Vr:Vri= 1:1.1
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Hence, the region is moderately low vulnerable to failure (Figure 6d). While the region of Weak anomaly (Vr;)

4.5 Interpretation of Magnetic Profile 5 = (70—-20) + (250 —100)

Threshold = 33114 = 50+ 150 = 200/250 x 100 = 80%

While the region of high integrity (V;) anomaly Comparing the ratio between Vr:Vri= 1:4

= (50—-0) =50/350 x 100 = 14.3% Hence, the region is highly vulnerability to failure (Figure 6f).
The region of Weak anomaly (Vy;) 4.7 Interpretation of Magnetic Profile 7

= (75 —50) + (125 — 75) + (200 — 125) + (250 — 200) + (300 — Where Magnetics anomaly Threshold (T) = 33089

250) + (350 — 300)
The region of high integrity (V;) anomaly
=25+50+75+50+50+50= 300/350x 100 = 85.7%
= (20—-0) + (75—25) + (120 — 75) + (175 — 150) + (250 — 200)
Comparing the ratio between Vr:Vri= 1:6
o . . =20+50+45+25+50=190/250x 100 = 76%
Hence, the region is high vulnerable to failure (Figure 6e).
. . While the region of Weak anomaly (Vr;)
4.6 Interpretation of Magnetic Profile 6

= (30-20 150 — 130 220 - 190
Magnetic anomaly Threshold (T) = 33105 ( )+ ( )+ ( )

= = = 0,
The region of high integrity (V) anomaly 10+20+30= 60/250x 100 = 24%

= (20— 0) + (100 — 70) Comparing the ratio between Vr:Vri=3:1

Hence, the region is moderately competent but the weak zones must be

= 50/250x 100 = 20%
/ * ’ put into consideration to prevent differential settlement (Figure 6g)
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Figure 6: Magnetic Profile Along Profile (a) One (b) Two (c) Three (d) Four (e) Five (f) Six (g) Seven
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4.8 Summary of Magnetic Profiles

Figure 7 shows the summary of the percentage ratio of all seven profiles in
form of a histogram. It can be predicted that failure will mostly occur along
profiles one to six, except profile seven with the ratio of 3:1 which has a
measurable competent material but the weak zones must be considered to
avoid differential settlement.

4.9 Lateral Resistivity Profile (LRP)
4.9.1 Interpretation of (LRP) Profile 1
The anomaly Threshold = 800 QOm

Where the V; represents as a zone of high integrity) and V; represents as

& Ps

5 P1 P,

a weak zone.

Therefore, for the region of high integrity (V;) anomaly (Figure 8a)
=(50—0) + (100 — 50) + (140 — 100) + (180 — 140)
=50+50+60+40= 200/400 x 100 = 1/2 x 100 = 50%

While for the region of Weak anomaly (Vr;)

= (230 —280) + (300 — 200) + (350 — 300) + (400 — 380)
=30+100+50+20= 200/400 x 100 = 1/2 x 100 = 50%

Comparing the ratio between Vr:Vri = 1:1

Ps

1.4 1:7
Ratio

R g e ] " N
<+ High Integrity

1:6 1:4

Weak Zone

Figure 7: Histogram Analysis of Ratio Vr: Vi

4.9.2 Interpretation of LRP profile 2
The threshold = 700 Om

Any value above 700 Qm is considered as the zone of integrity V; while
below 1is considered as a region of vulnerability to failure
(V) (Figure 8b).

Therefore, the region of high integrity (V;,) anomaly

= (40 —0) + (190 — 60) + (230 — 210)
=40+130+20= 190/400 x 100 = 47.5%

While the region of weak anomaly (Vy;)

= (60 — 50) + (310 — 180) + (380 — 230) + (400 — 380)
=10+30+90+ 150+ 20= 210/400 x 100 = 52.5%
Comparing the ratio between Vr:Vri = 52.5:47.5 = 1.1: 1
4.9.3 Lateral Resistivity Profile 3

Threshold = 8000, any value above 800 Qm is considered as the zone of
integrity V- while below is considered as a region of vulnerability to failure
(Vr;) (Figure 8¢).

Therefore, for the region of high integrity (V,) anomaly
= (40 — 0) + (200 — 60) + (240 — 210)
=40+ 140 +30=210=210/400 x 100 = 52.5%

While for the region of Weak anomaly (Vr;)

(50 — 40) + (205 — 195) + (380 — 220) + (400 — 380)

= 10+10+160+10=190= 190/400 x 100 = 47.5%
Comparing the ratio between Vr:Vri= 1:1.1
4.9.4 Lateral Resistivity Profile (LRP) of Profile 4

Threshold = 2125 Qm, any value above 2125 Qm is considered as the zone
of integrity V; while below is considered as a region of vulnerability to
failure (V;) (Figure 8d).

Therefore, for the region of high integrity (V,) anomaly

= (50— 0) = 50/, x100 = 12.5

While for the region of Weak anomaly (Vr;)

x=(x, — %) = (400 — 50) = 350/, x100=87.5

Comparing the ratio between Vr:Vri=1:7

4.9.5 Lateral Resistivity Profile (LRP) of Profile 5

Threshold = 2000 Qm, any value above 2000 Qm is considered as the zone
of integrity V; while below is considered as a region of vulnerability to
failure (Vy;) (Figure 8e).

Therefore, for the region of high integrity (V;) anomaly

= (50— 0) = 50 = 50/, x 100 = 12.5%

While for the region of Weak anomaly (Vr;)

= (400 — 50)

=350/,00 X 100 =87.5%

Comparing the ratio between Vr:Vri= 1: 7

4.9.6 Lateral Resistivity Profile (LRP) of Profile 6

Threshold = 1750 Qm, any value above 1750 Qm is considered as the zone
of integrity V; while below is considered as a region of vulnerability to
failure (Vr;) (Figure 8f).

Therefore, for the region of high integrity (Vi;) anomaly

= (50 — 0) =50/, x 100 = 12.5%

While for the region of Weak anomaly (Vr;)

=400 — 50 = 350/, /' x 100 = 87.5%

Comparing the ratio between Vr: Vri= 1: 7

4.9.7 Lateral Resistivity Profile (LRP) of Profile 7

Threshold = 2250 Qm, any value above 2250 Qm is considered as the zone
of integrity V; while below is considered as a region of vulnerability to
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failure (V;) (Figure 8g).

Therefore, for the region of high integrity (Vr;) anomaly
=(90 —30) + (300 — 280)

= (60 +20) = 80/, 0 x100 = 26.7%
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While for the region of Weak anomaly (Vr;)

(30—0) + (270 —90)

(40 — 0) + (270 — 90) = 40 + 180 = 220/, x 100 = 73.3%

Comparing the ratio between Vr:Vri= 1: 2.4
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Figure 9: Histogram Analysis of ratio Vr:Vri

4.10 Summary of Lateral Horizontal Profiles

Figure 9 shows the summary of the percentage ratio of all seven profiles in
form of a histogram. Statistical Prediction under similar geologic
conditions and geodynamic factors; it can be rightly inferred nor predicted
from the histogram that profile 1, 2, and 3 are of moderate integrity and
may not easily suffer major vulnerability. However, profiles 4, 5, and 6 are
highly vulnerable to failure due to the high presence of weak geological
materials within the region, while profile seven (7) has high degree of
vulnerability to fail

4.11 General Summary

The three (3) methods correlated in terms of statistical prediction and
understanding of the geologic dynamics natured associated with
foundation failure and integrity. It was deduced that profiles one to six has
high tendency of weak geological material which can easily lead to
subsidence if any engineering construction is erected on it. However,
proper consideration must be put in place to avoid future differential
settlements.
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5. CONCLUSION

This study has justified the usefulness of the statistical approach,
illustration, and description at enhancement and a better understanding
of Geophysical data sets and their attendant implications of the dynamics
of foundation integrity and vulnerability, along with possible reasons for
foundation failures in a typical sedimentary environment of Nigeria.
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