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This investigation aims to create thematic maps of the allowable load-bearing capacity (BC) of
shallow footings based on the findings of standard penetration tests (SPTs) carried out in
Bogura District. Structural engineers utilize the allowable soil BC to calculate the required
dimensions of the shallow footing for the buildings they want to build. 255 boreholes (BHs)
were drilled in the research region, which were dispersed randomly. Four SPTs were
conducted in each borehole at depths of 1.5, 3, 6, and 9 m, measured from the current ground
level (EGL). To assess the accurate SPT-N values, a variety of criteria were taken into
consideration, including the unit weight, the groundwater table (GWT), and other correction
factors. The allowed soil BC at 1.5, 3, 6, and 9 meters was then estimated using the adjusted
SPT-N values. The final product is a set of themed GIS maps of the city, each hue representing
a different number for the permissible soil holding capacity. Since clay is present at shallow
depths, the allowable BC in 86.5% of the region at 1.5 m depth was less than 73.13 kN/m?, and
in 82.4% of the area at 3 m depth, it was between 64.38 and 96.31 kN/m2. For the whole area,
the predicted permissible BC for depths of 6 and 9 meters was greater than 100 kN/mz2.
Various local authorities can use these maps to determine the appropriate type of foundation
and forecast the soil carrying capacity. It may also be used to evaluate the likelihood of failure

and collapse as well as the foundations of both existing and poorly designed buildings.

1. Introduction

A subsurface study is required to get geotechnical
characterizations to plan the foundation system for civil
engineering constructions. The design of the lower
structural component known as the substructure is
greatly influenced by the geological characteristics of the
subsurface soil [1-2]. The Standard Penetration Test
(SPT) is a popular method for determining soils in situ
subsurface characteristics. This test is often used in
Bangladesh for various kinds of soil. This test was first
offered by the Raymond Pile Company in 1902, and it is
still the most widely used in situ test in the world today
[3]. ASTM D 1586 [4] and AASHTO T-206 [5] provide
specific instructions on how to perform the SPT.
Researchers suggest that the test's findings can reliably
predict soil geotechnical characteristics like
compressibility, shear strength, and density. SPT results
are accepted for the initial design of foundations due to
its ease of use, affordability, and wide availability of SPT
equipment [6-8]. The measured N values need to be

adjusted in several distinct ways before they can be used
to estimate and compute soil geotechnical
characteristics. It is important to consider the adjusted
N-value to obtain more trustworthy findings. Based on
their findings, many studies have suggested adopting
these corrections to remove measurement N-value
uncertainty; nonetheless, choosing the appropriate
changes is essential to avoiding the need for further field
measurements or lab computations [9-10].

Bearing capacity is a generic word that refers to a
foundation soil's ability to withstand and transfer loads
from a building. The typical foundation design is based
on the principle of bearing capacity, often known as
allowed bearing pressure. For preliminary design, the
findings of SPTs may be utilized to assess the permissible
bearing capacity of soil [11-13]. Before evaluating the
allowable bearing capacity of soil, it is essential to correct
the SPT value in order to achieve a more precise
outcome. GIS is a valuable tool in engineering that can
combine coordinate-based data with values for visual
representation. GIS wuses interpolation techniques
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effectively to produce geotechnical maps with spatial
distributions. GIS has been utilized in civil engineering
for various purposes like earthquake damage assessment
[14], various risk assessment [15], mapping soil types
[16], mapping SPT-N values and bearing capacities [17],
road mapping [18], soil loss assessment [19], water
resource assessment [20], Land use land cover change
[21-22]. In 2025, Hossain and Rahman utilized the IDW
interpolation technique based on GIS to develop a
seismic zonation map called a modified Mercalli intensity
map. Ground failure probability due to soil liquefaction
was also determined, and finally, interpolated maps were
created for the research with better accuracy; these maps
are crucial to achieving sustainable development goals
[23]. Rahman et al. (2023) revealed that GIS can
effectively identify the most vulnerable region for soil
liquefaction geohazard [24]. Hossain et al. (2022)
checked the accuracy of IDW interpolation geohazard
maps. The obtained R2 values for each regression
analysis event were more than 0.79 [25]. In 2023,
Civelekler utilized GIS to develop allowable BC maps for
Turkiye. The SPT data from different borelogs was used
to assess the BC. Another investigation was conducted in
2022 to visualize the soil properties of Turkiye using GIS
[26-27]. Iscan and Guler applied GIS to collect data for
soil mapping [28]. Mohtashami et al. developed maps of
soil strength properties based on GIS [29]. Numerous
researchers employed the IDW interpolation method in
creating geotechnical maps, despite the availability of the
more advanced technique Kriging. Previous research has
indicated that IDW methods are more suitable for
mapping soil geotechnical properties. Kriging does not
result in more detailed maps compared to IDW, and it
also leads to high RMSE for all geotechnical and
geophysical properties [30]. According to ljaz et al. [31],
IDW has proven to be very accurate in predicting soil
properties using current data.

The purpose of this study is to create IDW
interpolation maps for corrected SPT-N values and
allowable bearing capacity of soil in Bogura District. The
thematic maps will display the changes in soil bearing
capacity based on geographic coordinates and depth. In
order to meet research goals, geotechnical information,
including soil type, N value, and groundwater table depth
at various depths, was gathered from 255 investigation
reports in Bogura District. The information was then
applied to assess adjusted N values using empirically
derived equations that can be used universally. A
spreadsheet was created to determine the permissible
bearing capacity based on adjusted SPT-N values,
applying the bearing capacity formulas for depths of
1.5m, 3m, 6m, and 9m beneath the surface. In conclusion,
spatial distribution maps were generated for the
corrected N value and ABC of soil with the use of
geographic coordinates and their respective values. The
findings are important for initial planning, desk reviews,
hazard recognition, and the preparation of a thorough

soil investigation.
2. Study area

2.1. General

The Bogura district can be found in the northwestern
region of Bangladesh within the fertile Bengal Delta area.
The geomorphology of Bogura city has been formed by
natural processes that take place along the Ganges-
Brahmaputra-Meghna (GBM) river system. Due to its
elevated position relative to the adjacent floodplains,
Bogura is situated in the geomorphic area known as the
Barind Tract. The landscape in Bogura is fairly level and
slightly rolling, with an average height of 30 to 40 meters

above sea level. Figure 1 displays the study area map.
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Figure 1. Geographical location of the study area
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2.2. Geomorphology

The Food and Agriculture Organization's (FAO)
digital soil map, shown in Figure 2, depicts the soil
classification in Bogura District. Since sand makes up
more than 40% of all soil types, it is evident in Figure 2
that sand is the predominant soil texture. Soil that forms
naturally when parent rock material weathers and
breaks down—without being moved or deposited—is
known as clay residuum [32]. Of the district of Bogura,
44% is covered with this type of soil [23].
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Figure 2. Digital soil texture map for Bogura by FAO
2.3. Hydrological conditions

Groundwater has a significant role in determining
bearing capacity. The bearing capacity is lowered at a
given depth when the effective confining stress is
reduced due to a shallow groundwater level. Data from
borehole records was used to analyze the groundwater
table. A map of the research region that illustrates the
groundwater level is presented in Figure 3. The
descriptive statistical assessment of the GWT data is
displayed in Table 1.
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Figure 3. Spatial distribution of depth of GWT
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According to a statistical study, the groundwater table
in the Bogura area has an average depth of 2.8 meters,
with a range of values from 0.15 meters to 6 meters. In
this work, ArcGIS was used to investigate groundwater
depths. The findings demonstrated that the groundwater
in the research region is normally located between 0.15
and 6.0 meters below the surface of the earth.
Approximately 84.96% of the drilling locations had a
GWT between 2.1 and 4.05 meters, while 10% had a GWT
below 2 meters, according to the GWT data analysis.

Table 1. Descriptive statistical analysis of GWT data

Descriptive Values Descriptive Values
Statistics Statistics
Mean 2.776 Kurtosis -0.12

Median 3.05 Skewness 0.20
Standard 143 Minimum 0.15
Deviation

Sample 2.07 Maximum 6
Variance

2.4. Geotechnical conditions

The soil investigation reports that were gathered for
this study from several private companies included a
range of test outcomes. The test involves drilling a hole
at the necessary depth, between 55 and 100 mm in
diameter, and inserting a split spoon sampler into the
soil. A 63.5 kg hammer is dropped from a height of 750
mm onto a drill rod to accomplish the task. The
penetration resistance is defined as the number of strikes
N needed to achieve a 300 mm penetration. The blows
needed to extend the penetration from 150 mm to 450
mm make up the N-value; the strikes required for the
initial 150 mm of penetration are not included to prevent
seating mistakes. The field N-value, which has undergone
numerous modifications by the standard evaluation
method, is utilized to interpret SPT findings [33]. The
research region and BHs distribution are displayed in
Figure 4. The test results show that the research area's
soil was composed of clay down to a depth of 3 meters
and that between 3 and 10 meters, the soil type was sand
containing little silt.
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Figure 4. Borehole locations
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2.5. Data set

The data set includes SPT-N values obtained from
SPT tests performed at various depths (1.5, 3, 6, and 9 m
below EGL) as well as the GWT for 255 BH. Only 60 BHs
are included in Table 2 due to the significant amount of
space needed to display such data.

Table 2. Coordinates, field SPT value and GWT of 60 BHs

BH GPS Coordinates SPT
No. Lat. Long. GWT :lr;\s 3m | 6m | 9m
1 24.842 89.375 6 7 11 | 11 | 24
2 24.731 89.375 1.52 6 9 11 | 18
3 24.841 89.374 2.8 6 10 | 16 | 34
4 24.987 89.506 0.3 7 10 | 18 9
5 24.842 89.357 0.61 5 14 | 20 | 31
6 25.040 89.367 3.5 9 15 | 11 | 28
7 24.820 89.359 0.65 4 9 15 | 40
8 24.771 89.409 4.27 10 15 | 15 | 17
9 24.800 89.042 6 6 10 | 44 | 50
10 24.860 89.355 0.76 12 14 | 37 | 50
11 24.690 89.305 3.05 10 12 | 43 | 50
12 24.660 89.422 45 14 17 | 15 | 23
13 24.827 89.366 0.61 12 10 | 11 | 22
14 24.667 89.264 3.66 13 13 | 24 | 36
15 24.844 89.355 0.31 2 7 12 | 24
16 24.852 89.385 1.52 12 7 11 8
17 24.846 89.382 3.05 7 11 9 13
18 24.829 89.353 1.52 10 18 | 10 | 30
19 24.887 89.568 2.44 9 18 | 34 | 36
20 24.901 89.357 2.44 2 2 4 26
21 24.844 89.375 3.05 10 11 9 24
22 24.833 89.372 0.61 10 11 9 24
23 25.011 89.535 1.22 5 8 14 | 23
24 24.892 89.382 3.05 12 10 | 13 | 33
25 24.842 89.376 4 8 10 | 16 | 30
26 24.828 89.373 1.83 5 6 17 | 41
27 24.842 89.357 0.91 5 6 18 | 17
28 24.860 89.355 2.13 5 9 13 | 30
29 25.063 89.406 1.52 2 7 14 | 22
30 24.844 89.357 1.22 5 10 9 33
31 25.063 89.406 1.52 2 7 14 | 22
32 24.844 89.357 1.22 5 10 9 33
33 24.660 89.422 2.5 9 12 | 14 | 29
34 24.860 89.355 2.13 10 12 | 18 | 31
35 24.831 89.376 3 8 10 | 13 | 26
36 24.671 89.418 2.44 3 3 11 | 16
37 24.854 89.384 1.52 5 7 8 10
38 24.558 89.500 3.05 7 4 11 | 12
39 24.824 89.382 4 10 5 9 35
40 24.710 89.500 3.05 9 19 7 24
41 24.676 89.536 5.7 5 9 4 4
42 24.594 89.507 3.05 12 6 6 8
43 24.787 89.388 4 18 24 | 12 | 29
44 24.868 89.363 3 7 10 | 13 | 28
45 24.844 89.372 4.7 9 9 6 23
46 24.840 89.213 6 8 8 18 | 39
47 24.739 89.344 5 22 24 | 22 | 37
48 24.841 89.380 2 9 10 7 19
49 24.870 89.244 6 10 15 | 18 | 47
50 25.039 89.504 6 9 12 | 11 | 25
51 24.828 89.210 3.05 6 8 16 | 39

52 24.585 89.531 3.05 5 6 9 9
53 24.702 89.401 3.05 5 7 18 | 31
54 24.979 89.472 0.4 3 4 16 | 18
55 24.816 89.454 2 4 10 | 30

3
56 | 24.793 | 89.372 6
57 | 24.589 | 89.583 6 18 21 | 24 | 15
58 | 24.860 | 89.355 6 7 10 | 16 | 25
59 | 25.031 | 89.369 3.5 10 15| 9 7
60 | 24.788 | 89.467 3.5 12 5 8 | 30

3. Method
3.1. Corrections of SPT-N

The accurate SPT-N value is determined from the field
N value using a variety of modifications, such as
adjustments for the water table, overburden pressure,
and field method. Various studies established empirical
correlations to determine the accurate N value. The
sections that follow describe the rectification processes.

3.1.1. SPT-N corrections for field procedures

Modifications are done for energy transmission by
hammer, sampler size and shape, borehole size, and blow
count rate throughout the field method. The height of the
fall, the system's efficiency, and the actual weight of the
hammer are all taken into consideration by the energy
transfer correction factor. The surface area of the
sampler and its form factor are taken into consideration
by the factor that corrects for sampler size and shape.
The discrepancy between the sampler and borehole
diameters is included in the adjustment factor for
borehole diameter. The following Equation 1 was created
by Skempton in 1986 to adjust the field N value for field
processes [34].

N6oy = (N.Cs.Cp.Cgr.Ef)/0.60 (1)

where, N4, = field procedure correction of N; N =
field N value; Cg = sampler correction factor; Cg =
correction for bore log diameter; Cy = correction factor
for rod length; and Ey = correction factor for efficiency
of hammer.

The actual value of Cg in Equation 1 is determined by
what kind of sampler is utilized in the conventional
penetration test. For a standard sampler, Cg equals 1. In
this study, conventional split spoon samplers were
employed in the SPT field test. The boring log diameter
modification should be introduced when BHs have a
diameter of more than 12 cm; in this investigation, the
boring log diameter was 10 cm, hence the factor of
correction (Cg) was used 1. In the actual field test, a hand-
drop Donut hammer was utilized for determining the N
value; therefore, the energy adjustment factor was set to
0.6 in this study [11, 34-35]. The coefficient of correction
for a rod (Cg) may be set to 0.75 for rod lengths up to 4
m; 0.85 for rod lengths up to 6 m; and 1 for rod lengths
higher than 10 m [3].

3.1.2. corrections for overburden pressure

The pressure from the soil's weight affects how
difficult it is to push a tool into the ground in sandy soils.
This pressure is typically too low when the tool is used
close to the surface. However, if the tool is pushed
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deeper, the same type of soil with the same compactness
will offer more resistance. Gibbs & Holtz suggested in
1957 that adjustments should be made to field test values
depending on the depth at which they were taken [36].
Since then, various studies have recommended different
correction levels for different depths. Equation 2 can be
used to correct field test data and account for the
overburden pressure.

Ni60) = Cn * Negoy (2)

Where Cy represents correction factor for
overburden pressure. Peck et al. [11] discovered the
equation that is commonly used for Cy, as seen in Eqn. 3.
This relationship was developed in 1974. This equation
is also applicable to Bangladesh according to BNBC 2015
[37].

Cy = 0.77 log(5) (3)

where ¢'is the effective stress expressed in kN/m2.
As the soil strata at 3 m range from silty clay to soft clay,
the dry and saturated unit weights are 15 kN/m?3 and 17
kN/m3, respectively. Within three to nine meters of the
research area, the soil type is sandy. Equations 4 and 5
for sandy soil were used to get the unit weights for both
dry and saturated soil [11, 37-38].

VYmoist = 16+ 0.1 * N(GO) (4)

Vsubmerged = 8.8 +0.01 * N(60) (5)

3.1.3. SPT-N corrections for GWT

When there is fine sand or silt below the water table,
the investigators recommended correcting the SPT value
for the water table. It appears that the dilatancy effect can
cause large N-values, particularly when the measured
value is more than 15. The soil's resistance and,
consequently, the N value are influenced by the pore
pressure. In such circumstances, Terzaghi and Peck
(1996) propose applying the following Equation 6 [39].
Nigocor = 15 + = (Nygeo) — 15) for Nygge) > 15 (6)
N1(60)cor = Correction of SPT-N for the GWT [34, 40].

3.2. Bearing capacity of soil

The allowed BC of the soil was calculated using the
results of SPTs performed at various depths for each
borehole. The soil's BC can be computed using the
adjusted N values. A high safety factor of three is used to
calculate the soil's permitted bearing capacity because of
the soil's heterogeneity, high GWT, and organic matter.
Using a safety factor of three, the ultimate BC of the soil
is determined using the following equations 7 through 12
[41-42].

N r 3\2
Qult.net = 1;%82;70 (%) Fd (i_g) (7)

The following equation (8) can potentially be

estimated for a wide-raft foundation:

N cor Se
Quit = —15,6_82 Fq (g) (8)
Fg=1+033(%) <133 9)

where: qutnet = Net ultimate soil BC (kN/m2); B =
width of footings (m); S.= settlement of soil = 25 mm
(assumed) [43]; Dy /B ratio is equal to unity (assumed).

The following equations can be used to calculate the
allowable bearing capacity of soil.

an = Qailnet + ¥'Df (10)
Qult,ne
Qall.net = % (11)
Qult,ne !
Qan = 22 + ¥ Dy (12)
In the above equations, q,; = allowable soil BC;

qall.net = net allowable soil BC; y' = effective unit weight;

D= footing depth from ground surface; and FS = safety
f

factor = 3 (assumed).

4. Results and discussion
4.1. Allowable bearing capacity

The ultimate bearing capacity at various depths was
determined using the vast quantity of data collected from
255 BHs over the whole research region. Table 3 only
displays a calculated allowable soil-bearing capacity
based on raft footing for 60 boreholes. Table 4 displays
the descriptive statistics for the corrected N value and
permissible soil load bearing capacity of all the data.

Statistical analysis of the research outcomes shows
the minmax value of the corrected N value and allowable
bearing capacity for 255 BHs. The minimum and
maximum values of corrected N for 1.5 m depth are 1.13
and 24.76, respectively. For depth 3 m, itis 1.9 and 22.84;
for depth 6 m, itis 2.66 and 31.79; and for depth 9 m, it is
3.55 and 34.34. The mean allowable bearing capacity for
depths 1.5, 3, 6, and 9 m is 58.24 kN/m?, 76.28 kN/m?2,
130.84 kN/m?, and 189.27 kN/m?, respectively.

4.2. SPT-N modeling

After analyzing data gathered from 255 BH SPTs, GIS
was utilized to generate a thematic map depicting the
variation in the adjusted SPT-N number at different
depths in this study region. Figures 5-8 depict
interpolation maps with adjusted SPT-N value
fluctuations to a depth of 9 meters.
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Figure 5. Thematic map depicts the variance of corrected

SPT-N values at depth of 1.5 m
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Table 3. Allowable BC of Bogura soil assessed from adjusted SPT-N value for 30 BHs

BH 1.5m 3m 6m 9m
N1(60) cor gan (kN/m?2) N1(60) cor gan (kN/m?2) N1(60) cor gan (kN/m?2) N1(60) cor gan (kN/m?2)

1 7.88 54.44 10.47 79.59 9.32 105.01 17.73 179.51

2 6.75 48.21 9.23 72.72 10.69 112.60 16.24 170.74

3 6.75 48.21 9.60 74.77 14.80 135.63 23.14 210.34

4 8.82 59.69 11.10 83.08 16.63 145.88 9.12 130.51

5 6.09 44.54 15.10 105.25 17.51 150.85 22.89 208.70

6 10.13 66.92 14.27 100.65 10.01 108.83 20.20 193.54

7 4.85 37.68 9.75 75.60 15.01 136.75 27.24 233.58

8 11.25 73.15 14.27 100.65 13.26 127.05 15.15 164.61

9 6.75 48.21 9.52 74.33 25.18 194.58 27.95 238.36
10 14.40 90.58 15.03 104.86 25.74 197.33 31.94 260.48
11 11.25 73.15 11.42 84.86 26.66 202.73 29.95 249.45
12 15.76 98.10 15.59 107.96 13.17 126.55 17.71 179.31
13 14.62 91.79 10.86 81.75 11.06 114.65 18.47 183.44
14 14.63 91.86 12.37 90.12 18.19 154.83 23.59 213.01
15 2.52 24.74 7.77 64.63 12.20 121.02 19.58 189.76
16 13.51 85.63 7.18 61.36 10.69 112.60 7.83 123.28
17 7.88 54.44 10.47 79.59 8.32 99.37 12.14 147.59
18 11.25 73.15 16.73 114.28 9.72 107.18 21.94 203.35
19 10.13 66.92 16.30 111.90 23.15 182.82 24.22 216.50
20 2.25 23.26 1.95 32.38 3.79 74.01 19.69 190.54
21 11.25 73.15 10.47 79.59 8.32 99.37 18.58 184.22
22 12.18 78.29 11.95 87.79 9.05 103.41 19.46 189.09
23 5.63 41.97 8.35 67.84 13.72 129.55 18.74 185.02
24 13.51 85.63 9.52 74.33 11.97 119.80 22.58 207.15
25 9.00 60.68 9.52 74.33 14.24 132.53 20.87 197.42
26 5.63 41.97 6.05 55.10 15.63 140.28 26.86 231.55
27 5.91 43.56 6.39 56.98 16.41 144.66 15.92 168.88
28 5.63 41.97 8.93 71.06 12.34 121.85 21.65 201.74
29 2.25 23.26 7.18 61.36 13.57 128.71 18.15 181.66
30 5.63 4197 10.44 79.43 8.85 102.30 23.51 212.31

Table 4. Descriptive statistics of allowable BC and Corrected SPT-N of Bogura soil for 255 BHs
Statistics 1.5m 3m 6m 9m
N1(60) corr qall N1(60) corr qall N1(60) corr qall N1(60) corr qall

Mean 8.56 58.24 9.87 76.28 13.93 130.84 19.45 189.27
Median 7.88 54.44 9.52 74.33 13.75 129.74 19.58 189.80
Standard Deviation 3.89 21.56 3.72 20.62 5.16 28.99 5.58 31.82
Kurtosis 1.20 1.20 0.55 0.55 0.08 0.10 0.35 0.32
Skewness 0.75 0.75 0.36 0.36 0.41 0.43 -0.29 -0.27
Range 23.63 130.98 20.94 116.04 29.13 163.72 30.79 174.90
Minimum 1.13 17.02 1.90 32.10 2.66 67.69 3.55 99.21
Maximum 24.76 148.00 22.84 148.14 31.79 231.42 3434 274.12
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Figure 6. Thematic map depicts the variance of corrected

SPT-N values at depth of 3 m

The IDW interpolation technique was used to
generate corrected SPT-N value mappings for the
research region, with a beginning point of 1.5 m and an
ending point of 9 m derived from SPT reports. A map
developed to illustrate the simultaneous variance in soil
composition throughout layers is presented in Figure 5.
The map indicates that the SPT characteristic of the
western province is higher in Bogura soils. In
comparison, the map displays a minimum value of 1.25
and the greatest value of 24.58 at the level of (0-1.5) m.
Figure 6 depicts the maximum value of 22.13 and its
smallest value of 1.95 in the IDW technique at a depth of
(1.5-3) m.
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Figure 7. Thematic map depicts the variance of corrected

SPT-N values at depth of 6 m

According to Figure 7, the western regions at a depth
of (3-6) m have the maximum value of 31.63, while the
southern regions have the lowest value of 3.74. In Figure

ny

8, the lowest value (3.83) and the greatest value (34.28)
occur at a depth of (6-9) m. The standard penetration
test values are displayed in the geotechnical study result
at 1.5 meters below the surface, indicating that the soil in
these locations is soft and does not tolerate well. The
number of blows rises with depth from the soil's surface
layer, creating the illusion that the soil is stronger than
the layer above it and can support heavier loads. The map
displays several blows that vary from 3.7 to 31.63 per
borehole.
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Figure 8. Thematic map depicts the variance of corrected

SPT-N values at depth of 9 m

This indicates that the soil in the area, specifically at
a depth of 3 to 6 meters, is firm and has a significant load-
bearing capacity. However, the map also reveals that the
total amount of blows at a depth of 6 to 9 meters exceeds
31.63, suggesting that the soil in this layer has become
stiffer than the layer before.

4.3. Bearing capacity modeling

GIS was utilized to analyze data from soil
investigations at 255 sites in the research area to create
thematic maps showing the variability in allowable
bearing capacity of shallow foundations at various
depths. It is crucial to refrain from utilizing any extreme
SPT values when determining the permissible bearing
capacity of shallow foundations with GIS due to the
considerable variation and possible outliers in the results
of SPTs carried out at various depths in 255 bore-logs.
The variability in extremes may result from only a few
BHs being drilled in specific parts of the study area or a
significant variation in the geotechnical characteristics of
soil in certain areas of the study area.

The IDW interpolation approach was utilized to
develop the soil bearing capacity maps, as it is thought to
be the most effective way to generate the final map of
permissible bearing capacity that can be utilized for
conceptual engineering design [41]. The theme maps for
the variance in soil carrying capacity at 1.5, 3, 6,and 9 m
for 255 bore logs are shown in Figures 9 to 12.
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The IDW method-created interpolation map
indicates that the soil bearing capacity ranges from 17.72
to 147 kN/m? at a depth of 1.5 m (Figure 9). The study
area is mostly covered by the color blue, with bearing
capacity ranging from 54.67 to 73.13 kN/m?2. Figure 10
shows a decline in the blue hue and a rise in the spring
green, signaling a growth in bearing capacity. Capacity
ranges from 32.42 kN/m? to 144.2 kN/m? at a 3 m depth.
The capacity range in Bogura city center from south to
north is between 96.15 and 118.5 kN/m?2 (Figure 11). The
spring green color in the western area of the study region
shows a bearing capacity ranging from 141 to 163.3
kN/mz2. Nonetheless, the weakest bearing capacity can be
found in certain regions extending from the southern to
central parts of Bogura.

Remarkably, the soil load-carrying capacity
increased in certain lime green and orange sections in the

allowable BC of shallow footing (9 m)

west of the Bogura district, where it ranged from 224.5
to 249.1 kN/m? at level 9 m (Figure 12). In addition to
providing important background information for the
research region, this empathetic map facilitates a visual
understanding of the data. Additionally, adopting these
maps into practice will result in lower costs in addition
to time and effort. Making thematic maps with soil
geotechnical data has the additional advantage of helping
authorities and designers select the best option for any
construction design, the most suitable foundation
construction, and the necessary soil treatment.

5. Conclusion

The following conclusions may be drawn from the
outcomes of this research:
7

< Data from borehole logs were gathered from 255
points throughout Bogura District, Bangladesh. Maps
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based on GIS were also made to display the locations
of the gathered bore logs around the city.

¢ By utilizing a spreadsheet, inputting data such as soil
type, GWT location from ground surface, and SPT-N
value at 1.5m depth. Calculations were made for
boreholes that were collected at 3m, 6m, and 9m
depths. Using the same spreadsheet, an estimate was
made for the corrected N value and the allowable BC
of soil for the entire study area.

+ The IDW interpolation maps of adjusted N values
and the permissible soil-bearing capacities at
specified depths were also constructed and
examined.

¢ Utilizing the adjusted N values, geohazards such as
soil liquefaction and ground failure probability may
be recognized and mitigated for various soil layers,
resulting in more durable constructions.

s Using GIS-generated thematic maps to determine
soil load-bearing capacity can save time and funds,
particularly for small construction projects.

¢ Local government agencies can utilize these maps to
obtain direct information on the bearing capacity.

¢ Maps of soil bearing capacity and corrected N values
may also be beneficially used for various shallow and
deep foundation design types.

+ These maps may be used to evaluate the foundations
of both newly constructed and asymmetrically
designed structures, as well as to determine the
degree of failure and collapse danger.
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