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Abstract

The foundation of a building is the subgrade. Based on its physical and mechanical properties, the soil
serves as a load-bearing structure. The method used in this study is based on research tests done at the
Material Testing Laboratory of the Public Works Department of East Nusa Tenggara Province. The soil
mechanical properties test looks at the California Bearing Ratio (CBR), the Strength Unconfined
Compressive Strength, and the Shear Strength of Soils. The soil physical properties test looks at the grain
size distribution, soil compaction, and moisture content. The results of the physical tests on the soil
showed that the soil with the lowest gradation rate was 51.44 % and the soil with the highest gradation
rate was 95.72 %. Based on the water test, the lowest value was 23, which was 2.73 Ton/M3. The land in
this area has a sandy top cover or sandy top soil. At the bottom, there is white silt soil and clay content,
which makes it a regosal type of soil. This soil has general characteristics on the surface, such as coarse-
textured sand with low bearing capacity. Physical testing of gradation figures for the lowest soil was 51.44
% and the highest was 95.72 %. Based on the specific gravity test, the value of Soil Density was 2.72
Ton/ma3.
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Introduction

The subgrade acts as a load-bearing construction
for a building's foundation. As a result of the
importance of soil bearing capacity, all construction
loads, such as roads and buildings, are deposited
into it. To put it another way, soil is made up of
non-cemented (chemically bound) solid minerals
and weathered organic matter (which is in solid
particles), along with the liquids and gases that fill
the spaces between them. between the atoms and
molecules (Mathur & Gishler, 1955; Braja M. Das,
1993; Wu et al., 2012; Truter et al., 2014; Shi et al.,
2018; Albano & Alexidis, 2021). To ensure that the
building of hotels and resorts does not adversely
affect the physical and mechanical strength of the
soil in the coastal area of Pulau Kera, the authors
formulate the problem in this study: Subsoil

conditions in the coastal area of Pulau Kera as a
base for hotel and resort construction If hotels and
resorts are to be built on Kera Island's coastline
subgrade, what is its security status? Research is
restricted to soil samples collected on Kera Island
in Pitoby Hotel and Resort development area and
analyzed in the lab to determine physical soil
properties and soil structure mechanical strength.

Soil physical parameters such as sieve analysis, soil
density (Gs), soil moisture content (w), liquid-to-
plastic ratio (LLPL), soil porosity (n) and soil void
ratio were all part of this investigation. In addition
to (e) and (s), cohesiveness (c), wet soil volume
weight (yb), dry soil volume weight (yd), and (e)

(yd).
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CBR, free compressive strength (unconfined), and
shear strength are three soil mechanical
parameters that can be evaluated (Shearstrength of
soil). Information gathered from tests and
measurements. As a consequence of this study,
entrepreneurs and investors considering
development in Kera Island's coastline area can use
the carrying capacity of the resulting soil as a
reference. A construction site's soil is always a
critical consideration. A building's foundation, or
the building itself, is supported by the soil (Joseph,
194). As a result, the subgrade must be able to
withstand the forces of traffic without being
harmed in order to have an optimal bearing
capacity (Hufenus et al.,, 2006; Wasis et al,, 2012;
Oriokot, 2014; Akbar & Wesli, 2016; Maabuat,
2016; Marecos et al., 2017; Dhar, & Hussain, 2019;
Badaron et al, 2020; Hayadi & Lakawa, 2020;
Hayadi et al.,, 2021). in Hardiyatmo (1992), Jaynes
(2004), Rothwell (2012), Rothwell (2013), Ma'azza
(2016), Fadhilleh (2017), da Silva, Meldi, and
others; (2021).

Quartz and feldspar mineral particles, which are
commonly found in gravel. Quartz feldspar
minerals, i.e. sand, make up the majority of the
material. Microscopic (very small) quartz and mica
fragments, known as "silt," comprise most of the
soil's microscopic component. A third type of clay is
made up primarily of microscopic and
submicroscopic particles (cannot be seen, only with
a microscope).

Methods

This study uses quantitative methods with the
results of research testing in the laboratory. The
research was conducted on Kera Island, Kupang
Regency, East Nusa Tenggara. The overall location
of the island is an area 0of 457,026 m2 (45.7 Ha) and
a circumference of 2,628 m (Master Plan Pitoby
Resort). The development plan covers an area of
286,937 m2 (28.7 Ha) or covers an area of 67.8% of
the total area of Kera Island. The research sample is
where for the location of Kera Island itself, soil
samples are taken at three points, the point at the
location is sample point one (1) taken at
coordinates 10'05'35, 802" LS: 123°33°29°154" TB
sample point the second (2) is taken at the
coordinates of 10" 05 25" 380" South Latitude: 123’
33" 237310" East Longitude and the third (3) is
taken at the coordinates of 10” 05" 09" 828" South
Latitude: 123" 33 23" 958" East Longitude. There
are several types of soil samples, including

undisturbed soil samples, undisturbed soil
aggregates, and disturbed soil samples with
different analysis purposes. For the location of the
Pitoby Hotel and Resort on Kera Island, Kupang
Regency, disturbed soil samples were taken at a
depth of 50 cm from the ground surface.

Data Processing and Analysis Techniques
a) Physical properties: Analysis of grains with a
sieve (sieve), Moisture content, Atterberg

limits.

b)Mechanical properties: California Bearing
Ratio, Unconfined Compressive Strength,
Shear Strength of Soils.

Results and Discussion

The degradation of soil structure owing to
management and treatment functions, as well as
numerous construction development difficulties,
are produced by soil physical and mechanical
qualities, such as soil grains, soil moisture content,
soil plasticity, and soil mechanical properties.
Building construction on the ground is highly
influenced by the shear and compressive soil
strengths of the Kera Island Resort construction
site, as evidenced by the texture of silty sand, which
is a blend of sand and silt, i.e. soil with a particle
size between sand and clay. As a result, soil testing
and inquiry were carried out as follows.

Test Results Filter Analysis
Table 1. Filter analysis

lS)a(l)rir::le Stuck g?f;gl:ve Unit |Standard
1 48,56 |51,44 % 30%
2 5,14 94,86 % 30%
3 2,28 95,72 % 30%

Source: Laboratory Analysis Results

From table 1 above, it can be seen that at the point
of the soil sample (1) the retained soil was 48.56%
and those that passed the sieve no. 200 were
51.44%, the point of the soil sample (2) that was
retained was only 5.14% and those that passed the
sieve no. 200 reached 94.86%. While for the soil
with sample number (3) the retained soil was only
2.28% and that which passed the filter no. 200
reached 95.72%.

The graph of the grain analysis presentation can be
seen in the graph below which shows the
presentation of each sample.
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Graph 1. Analysis of Sample Point Sieve 1
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Graph 2. Analysis of Sample Point Sieve 2
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Graph 3. Analysis of Sample Point Sieve 3

Sieve analysis is the process of sifting the test
object to determine the weight of the grains that
pass from a set of sieves then the percentage
figures are depicted on a grain division graph. (SNI

03-1968-1990/2008). Based on the sieve analysis
of the soil samples for the construction of the
Pitoby Hotel and Resort, Pulau Kera, Kupang
Regency, the highest percentage passing the filter
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No0.200 was found in the 3rd soil sample at the
coordinates 10” 05" 09" 828" LS : 123" 33 23 958"
East with 95.72% yield. Referring to SNI 03-1968-
1990; Konert, & Vandenberghe (1997); Bowman &
Hutka (2002); Blott & Pye (2006); Wood et al,
(2008), regarding the sieve analysis test procedure,
the specimens that pass the No. 200 sieve analysis
are classified as silty clay. Soils that pass the No.
200 sieve greater than 35% in the AASTHO
classification are silty loam.

Pitoby Pulau Kera Resort construction site has
sandy soil based on sieve analysis of sample points
1-3. Due to the fact that the top layer of 30 cm of
top soil (sand or top soil) has a rough and loose
texture and is extremely vulnerable to water
seepage, it's silty.

When viewed in texture, the soil of Monkey Island's
coastline land comprises a mix of large and small
primary grains with no binder aggregate. Grain size
ranges from 0.002 mm to 2.0 mm. Top soil at Kera
Island's Pitoby Hotel and Resort is mostly sand
with some clay in it, with some silty soil
underneath.

Kera Island, Kupang Regency's Pitoby Hotel and
Resort is located in an area with marginal
properties of soil texture, water holding capacity,
and a wide open area with high wind speeds, all of
which contribute to significant disturbance of the
subgrade, as revealed by the results of soil grain
analysis. Which, in the event of heavy rain, has clay
qualities and falls into the poor gradation group.
It's not recommended to use pile foundations or
buildings with more than three floors on soils with
weak gradations, such as those found at the Kera
Island resort, unless the subgrade has been
stabilized prior to building construction. The Pitoby
Kera Island Hotel and Resort, Kupang Regency, can
benefit from additional physical and mechanical
studies to verify the soil's qualities.

The Results of Testing the Soil Water Content at the
Construction Site of the Pitoby Hotel and Resort on
Kera Island, Kupang Regency

The specific gravity of the soil will also determine
the type of soil and the percentage of organic
matter in the soil sample. Table 2 shows the results
of the soil density test which explains the average
number of soil density at the resort construction
site on Kera Island which is shown at sample points
1-3 is 2.73 gr. Based on the soil density test, the
subgrade for the resort construction site on Kera
Island according to the AASTHO classification

system, is a soil group A-7-5/A-7-6 which is a
category of sandy soil, silt, organic clay and which
has a general assessment as subgrade, 'currently’.

Table 2. Soil Specific Gravity Test Results

Sample point | Specific gravity | Unit

1 2.73 Ton/m3
2 2.73 Ton/m3
3 2.72 Ton/m3

Source: Laboratory Analysis Results

Due to the soil density, if there is no rock support
on the subgrade and the load exceeds the soil's
strength, the subgrade at the resort development
site on Kera Island will contribute to foundation
damage in the form of subsidence, floor cracks, and
building collapse as well as subgrade collapse.
Because the finer the soil grain, the more
stabilization material must be used, which is
undoubtedly ineffective and expensive, and
because the layer below the construction site of the
Pitoby Hotel and Resort, Kera Island, Kupang
Regency, contains rocks with quite a bit of rock
mass at a depth of 50 cm, this condition ¢ makes
stabilization difficult if the gradation value in the
sieve analysis test in Table 1 is more than 30%
(gradation > 30%). Considering that the soil
contains clay and needs to be measured for water
content.

Test Results of Soil Compaction and Moisture Content

Water content testing is that we ensure the amount
of water content in one soil sample at the
construction site of the Pitoby Hotel and Resort on
Kera Island, Kupang Regency, for the water content
tested is laboratory obtained from the comparison
between the water contained in the soil and the dry
weight of the soil.

Table 3. Water Content

Sample point | Water content | Unit
1 25.64 %
2 23.35 %
3 24.56 %

Source: Laboratory Analysis Results

Based on table 3, the highest water content is in the
soil sample at sample point 1, which is 25.64%, the
lowest is at Sta 2, which is 23.35%. 2 below where
dry density (a d) = 1.57 g and moisture content (W)
= 25.64%, then Specific Gravity (Gs) = 2.74
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Graph 4. Compaction with the Highest Moisture Content at Sample Point 1

Referring to the PU Geotechnical Sector (2008);
Seaforth, (2008); Brown, (2016). Based on typical
soil properties, the soil sample with a dry density of
1.2 g/cm3-1.7 g/cm3 and a moisture content of
19%-36% is a type of fat clay (inorganic) while
soils with dry density 1.0 g/cm3-1.6 g/cm3 and
moisture content 21%-45% is organic clay. Based
on the results of laboratory research, the soil
sample obtained at the location of the Kera Island
Resort Development, the type of fat clay is seen
from the percentage of water content and dry
density (wahab, 2017; Sung et al.,, 2017; Shemiye,
2020; Bobon-Carnice, & Lina, 2021).

With the value of water content and compaction
like this, the soil at the Pulau Kera Resort
Development site is very susceptible to cracking
which is at risk to the soil and can cause damage to
the edge of the foundation due to changes in soil

Resort Development location, because the soil is
clay and sandy. have properties that are strongly
influenced by surface forces.

Atterberg Limits Test Results

Testing the liquid limit of the soil at the
construction site of Hotels and Resorts on Kera
Island, Kupang Regency with the aim of knowing
the minimum water content where the nature of a
type of soil changes from a liquid state to a plastic
state. The aim is to obtain the liquid limit of the soil,
so that it can be used to determine the nature and

classification of soil at the construction site of 364

Hotels and Resorts on Kera Island, Kupang
Regency. (SNI 03-1967-1990/2008 and SNI 03-
1966-1990/2008).

Table 4. Atterberg limit values (Laboratory Analysis Results)

water content. Changes in water content in the [Sample Point|LL PL PI standard
subgrade in the Kera Island Resort Development [ 4557(3254]1143]4%
area greatly affect the construction of the resort [, 5225287812347 4%
bulldlngs., weak soil strength can be c.aused by I3 43,65|32,45(11,19 4%
changes in water content, especially on silty sandy
soils containing clay such as at the Kera Island
Table 5. Liquid Limit Test Value
Liquid Limit (LL) Liquid Limit (SNI 03-1967-1980) limit plasticity 3 b
No|Number of stroke 10 17 28 43 | (SNI03-1966-1990)
Grail Number [ I i v v v 315 | 7076
1 |Mass of the Grail+wet soil (gr) | 4375 | 4385 | 37.82 | 49.80 | 22.64 | 2202 I} 1000 | 52.25
2 |Mass of the Grail+Dry soil (er) 33.06 | 3292 | 29.45 | 38.00 | 20.55 | 20.02 %00 5225
3 |Water Mass(1-2) ler) | 1069 | 1093 [ 837 | 1180 | 2.09 | 2.00 - -
4 |Mass of the Grail () | 1846 | 1279 | 1335 | 1385 | 135 | 1320 [ff| 25.00 | 47.00
5 |Dry Soil Mass  (2-4) (er) 18.60 | 2013 | 1610 | 2415 | 7.40 | 6.82 X Y
6 |Moisture content  3/5%100 % 57.47 | 5430 | 5199 | 4886 | 28.24 | 2933 P 7347
28.78 -
LL PL Pl
52.25 28.78 23.47
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Chart 5. Atterberg Limits

[t can be seen in the table and diagram above the PI
value of each point based on the results of
laboratory tests in assessing the plastic properties
of the subgrade for each sample point (1) PI:
11.43%, sample point (2) PI 23.47 and sample
point (3) PI: 11.19, it was explained that the soil
sample that passed the No. 40 sieve and had a
liquid limit value (LL) greater than 41% (>41%),
Plastic Index (PI) was greater than 11% (>11%)
and a limit plasticity greater than 30% (>30%) in
the AASTHO system classification belongs to group
A-7-5, this group is loamy soil and has a “Medium”
rating as subgrade. Based on the results of testing
samples from sample points 1 to 3 at the Kera
Island Resort Development site, referring to the
AASTHO system classification, it is in group A-7-5
and in group A-7-5, meaning that this group is a
type of clay and silt.

The soil at the Hotel and Resort Development
location on Kera Island, Kupang Regency, based on
the results of the Atterberg limit test, was in
accordance with the results of physical
observations of the soil, namely the texture of soil
grains and seen from the liquid and plastic limits of
the soil. So that the soil can be concluded that the
soil at the location of the Hotel and Resort
Development on Kera Island, Kupang Regency is of
moderate type and character as subgrade.

Based on the results of the Atterberg Limits test,
the soil properties at the Hotel and Resort
Development location on Kera Island, Kupang
Regency have a typical nature of sandy soil in the
top soil and silty in the subgrade and have clay
properties, meaning that if it is dry it will be hard,
and if it is dry, it will be hard. Wet will be soft,
plastic, and cohesive, expands and shrinks quickly,
so it has a large volume change and that happens if

it is influenced by water, either surface water in the
form of sea water or rain water with high intensity,
if it gets wet and saturated on this soil then the clay
properties will affect the strength of the building
soil can decrease due to excessive soil shrinkage
and development, causing damage to road
pavement construction around the construction or
foundation, because the average value of PI based
on the Atterberg Limits test is 11%, the cash nature
of silty sand and has kandu only clay.

Actually this soil is not so bad or can be said to have
moderate quality as a subgrade if there is no high
enough rainfall then there will be no shrinkage and
excessive soil development in this soil type.

Results of Mechanical Testing on Soil for Hotel
and Resort Development Locations on Kera
Island, Kupang Regency

The technical properties are proven by mechanical
soil testing to find out how much strength the soil is
simulated by the load on it:

CBR Test Results

Laboratory CBR testing is a comparison between
the penetration load of a material against a
standard material with the same depth and speed
of penetration, for disturbed soil samples that have
been compacted with 10 blows, 36 times, 65 times
and then soaked for 4x24 hours. The purpose of
testing the CBR is to determine the surface
toughness of the soil layer which will generally be
used as a sub-base (backfill) or sub-grade
(subgrade) for road construction.

Based on the results of the wet CBR test, a value
that states the quality of the subgrade in carrying
traffic and mobilization loads during construction
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or the load of the building itself is obtained
compared to the standard load of crushed stone
which has a CBR value of 100%. (SNI 03-1738-
1989/2008; Elias et al., 2021; Schaefer et al., 2008;
Kim et al,, 2010; Vieira & Pereira, 2015; Mwitari,
2017; Douglas, 2018; Christoforidou et al., 2021)

Table 6. CBR values at 3 sample points

STA |Blow 10 |Blow 35 |Blow 65 Standard

Print|0,1 0,2 |01 |0,2 [0,1 [0,2 i|6%

1 0,73]10,84|1,46(1,80(3,98|4,59 6%

2 0,4610,52|1,67(1,85[1,80|2,03 6%

3 0,6810,82[1,80(2,07]3,11|3,46 6%

(Laboratory Analysis Results)

Based on the results of laboratory testing
successively, the CBR value in the soil sample of the
Hotel and Resort Development location on Kera
Island, Kupang Regency at the 65th stroke is the

sample point (1) is 4.59%, the sample point (2) is
2.03% and the sample point (3) is is 3.46%. The
highest CBR value is at the sample point (1)
meaning that at 65 strokes with a penetration
depth of 0.2 inches it is 4.59%, meaning that if the
subgrade at a density of 65 strokes with optimum
moisture content is given a piston pressure as deep
as 0.2 inches it has a strength quality of 4.59% so
that it is compared with reference to SNI, namely
the mechanical value of 6% for CBR, the land at the
Kera Island Resort Development location is
declared "good enough or moderate value" as
subgrade (Aziz & Safitri, 2015; Afriani & Juansyabh,
2016; Lindawati & Sari 2019; Arif & Agung, 2020).
With a fairly good CBR value, it is necessary to pay
attention to its use and designation, it is not
recommended to use piles or 3 (three) storey
buildings.

STA 1 65 Calibration  13.0648 250 S B
Time [Enetratid reading Load ag0 Lt
menit | inchi div Lbs 240 | ! -1625 1357.5
0.25 | 0.0125 3 39.19 20 o 0 119.5 0 206.5
050 | 0.025 5 65.32 200 FR065: 0.1 119.5 0.2 206.5
10 0.05 7 91.45 _ 180 fHE 0.1 0 0.2 0
15 | 0075 9 117.58 4 160 1 Y-__“}WHBS?SK CBR 3.98 4.59
v 0.1 10 130.65 3 140
3 0.15 13 169.84 = 120 =% % CBR Value
4 0.2 15 195.97 100 1]
5 0.3 18 235.17 z | & l 01inch 1195  100% 3.98
8 0.4 21 274.36 o i | 3000
10 0.5 n 287.43 2 | ' 02Inch 2065  100% 459
0 4 J 9 i 9 | 4500
0 01 03 04 05
Penetration (Inchi)

Chart 6. The highest CBr value is at the 1 sample point

The diagram shows the CBR test table at sample
point 1 and the graph of the relationship between
penetration (x) and Load (y) as well as the CBR
penetration values of 0.1 inches (3.98%) and 0.2
inches (4.59%) referring to SNI (03-1738-1989/
2008; Bandeira et al, 2008; Jayasooriya, 2011;
Kousgaard, 2016; Kemmerer, 2019) the soil that is
recommended to be used as subgrade has a soaked
CBR value (Soaked) 6%, if the soil with a CBR value
is like the Hotel and Resort Development location
on Kera Island, Kupang Regency, it is necessary to
pay attention to the ability of the subgrade because
soil damage and instability can occur on roads that
are used for the mobilization of equipment and

materials due to the non-sturdy surface of the soil
layer which will generally be used as a sub grade
(subgrade layer) and road construction, namely,
grooves (Ruting) this damage and instability is
caused by water which weakens the carrying
capacity in case of rainfall. heavy rain, will cause
the topsoil to decrease because the topsoil of this
location is a weak sandy soil In resisting the flow of
water so that it is not strong enough to support the
load, the soil will fall and form grooves and basins,
shoving, and permanent deformation of the
subgrade due to unsteadiness, further explanation
can be seen from the free compressive strength
test.
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Free Compressive Strength Test Results Free
Compressive Strength

Free compressive strength is the magnitude of the
axial load per unit area, axial load is the load
parallel to the vertical axis of the test object, stress

is the ratio between the load and the cross-
sectional area of the test object, axial strain is the
ratio between changes in the height of the test
object to the initial height of the sample specimen
(SNI03).-3638-1994/2008).
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Chart 7. Free compressive strength

(Laboratory Analysis Results)

Chart shows the relationship between strain and
stress on the free compressive strength test at the
sample point (1) which is a soil sample at the Hotel
and Resort Development location on Kera Island,
Kupang Regency with the lowest clay soil
presentation meaning that the less amount of clay
the better the soil strength, in the experiment This
polynomial graph shows how the decrease in force
due to compression that occurs when the soil
sample is destroyed, due to no longer being able to
withstand the applied compressive stress, so that
the strength of the clay soil is unconfined. qu is
defined as the force per unit area of the soil sample,
compressive strength of the soil. is the ability of the
soil sample to receive the maximum load before the
soil sample disintegrates or at a maximum axial
strain of 20%. Based on the results of laboratory
testing, the value of qu for the gradation percentage
is 2.88 kg/cm? or 282.36 kN/m?2, meaning that the
soil at the Hotel and Resort construction site on
Kera Island, Kupang Regency can receive pressure
at every 1m2 must be less than 2.88 kg or 282.36
kN, because if the pressure reaches 2.88 kg/m2 or
282.36 kN/m? then the soil has collapsed. Soil that
has a qu value of 200-400 kN/m?2 in the consistency
of clay is included in the category of very stiff clay,
if the soil sample has a qu value of 100-200 kN/m?2
in the consistency of clay it is included in the
category of rigid clay, while for the soil for the Hotel
Construction site and Resort on Kera Island,

Kupang Regency which has a gradation of qu value
2.88 kg/cm? or 282.36 kN/m? its consistency to
very stiff clay.

Soil damage and instability at the Kera Island
Resort Development site can occur if there is a
pressure stress that is influenced by the speed of
water flow leaving the soil pore cavities due to
additional pressure, this will greatly trigger
building damage and also subgrade subgrade so
that it will cause fractures and holes. on the floor of
the building or building foundation, because the
pressure or load on the subgrade as the footing of
Hotels and Resorts on Kera Island, Kupang Regency
must not be greater than the required qu value,
namely qu 2.88 kg/cm? or 282.36 kN/m?2, and if the
load If the excess is given continuously, Sungkur
(Shoving) will occur in the form of building
foundation collapse and subgrade subsidence and
collapse, to further ensure that the soil strength on
Monkey Island can be strengthened with soil shear
strength test data.

Shear Strength Test Results Shear Strength

Soil shear stress is the resistance of the soil to
deformation when given a shear stress, the shear
strength of the soil is the maximum shear
resistance or stress that the soil can withstand
under certain loading conditions, the failure of the
test object is the stress when the test object
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collapses, usually taken at the maximum shear
stress. (SN103-2813-1992/2008)

The results of the shear strength test on the soil at
the Hotel and Resort construction site on Kera

Island, Kupang Regency can be seen in the diagram

below. m2 or 0.24123 kg/cm?
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Chart 8. Sliding Strength
(Laboratory Analysis Results)

Chart The above shows the relationship between
stress and horizontal deflection in the free
compressive strength test which is the lowest
percentage of clay soil, meaning that in this
experiment the polynomial graph shows how the
stress reduction due to compression occurs when
the soil sample collapses due to no longer being
able to withstand shear stresses.

The finer the soil grains, the higher the clay, so that
it greatly affects the carrying capacity, on the

contrary, the coarser the soil grains, the greater the
shear strength, therefore the shear strength test
using water content is the same as the free
compressive strength test, soil samples are taken at
the construction site. Hotels and Resorts on Kera
Island, Kupang Regency have an average
consistency of medium clay, which is represented
by a shear value of 23.65 kN/m2? or 0.24123
kg/cmz2.
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Chart 9. Sliding Angle
(Laboratory Analysis Results)
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The picture above is a graph of the shear angle that
passes through the 200 sieve with a fairly low
percentage of clay, soil with a shear stress
(cohesion) of 0.24 kg/cm?2-0.48 kg/cm? has the
consistency of medium clay. If there is additional
stress on the subgrade at the Pulau Kera resort
construction site due to the load on the topsoil, it
will always be followed by slack followed by a
decrease in the subsoil structure, shear failure due
to exceeding the bearing capacity of the soil will
result in an uneven settlement (differential
settlement) and in the end there will be a decrease
in the entire construction of the building causing
complex damage to the buildings on the land.
Instability and subgrade damage can also be caused
by shear stress due to exceeding the bearing
capacity of the soil for shear stress, the shear stress
imposed on the subgrade at the Pulau Kera resort
construction site every one square meter (1m2) is
more than 23.65 kN/m?2 or 0.24123 kg/ cm?. If it
exceeds the required shear strength it will cause
failure due to excessive shear loads.

The shear strength of the soil is strongly influenced
by the type of soil, and the ability of the soil to pass
water, the occurrence of soil damage due to shear
can occur at the construction site of Hotels and
Resorts on Kera Island, Kupang Regency, if there is
excessive mobilization of heavy equipment during
the project development process.

Conclusion

1. The results of soil testing, for physical testing
the gradation rate for the lowest soil is 51.44%
and the highest is 95.72%, based on the specific
gravity test the value of Soil Density is 2.72
Ton/m3 and 2.73 Ton/m3, based on the water
content test, the lowest value is 23.35%, the
highest reached 25.64%, for the Atterberg test,
the highest PI value was 23.47% and the lowest
PI 11.19%, meaning that the soil has moderate
to poor quality as a soil component and the
characteristics are typical of sandy soil in the
top soil and silty in the subgrade and has
properties clayey means that if in a dry state it
will be hard, and if wet it will be soft, plastic,
and cohesive, expands and shrinks quickly and
the results of mechanical testing obtained the
highest strength quality CBR value 4.59% and
the lowest strength quality 2.03%, Free
Compressive Strength Value obtained a value of
qu 2.88 kg/cm2 or a quality shear strength of
282.36 kN/m2, meaning that, when viewed

from the mechanical test which gives an
overview of the mechanical ability of the soil
based on the SNI standard of soil at the location
of hotels and resorts in the category of
moderate bearing capacity as subgrade.

2.Based on AASHTO soil as soil that has a clay
value, which is a moderate to poor soil category
as a subgrade according to its classification and
clay content.

3. Disturbance due to the work. This regional
track (loader) screw contributes to the land
cover of the ground surface, the surface soil will
be disturbed and the vegetation that
strengthens the soil will be cut and cleaned,
therefore the strength of the soil in this path
will definitely decrease.

4. The soil in this area has a top cover or sandy
top soil which at the bottom there is white silt
soil and clay content and can be categorized as
a regosal type of soil, this soil has general
characteristics on the surface, namely coarse
textured sand with low bearing capacity.
physical test the gradation rate for the lowest
soil is 51.44% and the highest is 95.72%, based
on the specific gravity test the value of soil
density is 2.72 tons/m3 and 2.73 tons/m3,
based on the water content test, the lowest
value is 23.35%, the highest is 25.64%, for the
Atterberg test The highest PI value is 23.47%
and the lowest PI is 11.19%, meaning that the
soil has moderate to poor quality as a physical
soil component and the results of mechanical
testing obtained the CBR value for the highest
strength quality 4.59% and the lowest strength
quality 2.03%. qu value 2.88 kg/cm2 or quality
shear strength 282.36 kN/m2 means that the
tan strength physically and mechanically
unable to carry the load of heavy equipment, if
it is not supported by rock mass, the soil will
experience texture damage, peel off, be
transported and experience a decline and
collapse.

Suggestions and Recommendations

Equipment mobilization activities for project needs,
especially large vehicles such as trucks
transporting materials and heavy equipment, are at
risk of subgrade subsidence, therefore, based on
the soil strength values obtained above, it can be
concluded that disturbances due to equipment
mobilization and large vehicle traffic as well as
heavy equipment (Walas, doser, Drop Hammer,

elSSN 1303-5150

@

www.neuroquantology.com

\O



NeuroQuantology | July 2022 | Volume 20 | Issue 8 | Page 360-371| doi: 10.14704/nq.2022.20.8.NQ44042
Andriana Deku et al / Soil Capacity Feasibility Study based on Physical and Mechanical Properties

Manual Stamper, Transport Ship) on the ground
surface causing disturbances in the form of
pressure loads and shear loads that will cause the
soil to deform or collapse to the surface, especially
if triggered by the intensity of a long duration of
time, the load will be compression and shear that
comes from the load of private vehicles,
motorcycles, trucks and heavy equipment will
further aggravate the soil, in the form of
deformation or collapse.
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