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ABSTRACT

This study presents a simulation of coastal reclamation deposits with geotextiles in areas
with the weakest soil profile. Case studies related to deeds and improvement of slopes with
woven geotextiles. Observations and investigations show that the land is sand soil which has
a low carrying capacity. Weak soil parametric effects, geotextile webbing, external loads,
and earthquake loads were analyzed by PLAXIS. The calculation results show reinforcement
with woven geotextiles and against external loads and earthquake loads, having a large
safety factor.

Keywords: Simulation, Geotextile, Reinforcement , Earthquake, External Load.

INTRODUCTION

The increasing development of construction in Indonesia has led to an increase in the need
for land for use in the construction of facilities and public facilities. This encourages people to
utilize every available land as best as possible, one of which is in the area, swamps,
beaches, rivers, and sloping hills whose topography tends to vary.

Case studies were appointed to find out the slope stability problems that occur in
coastal reclamation areas, with the aim of planning the strengthening and repair of geotextile
soils and analyzing the handling of geotechnical conditions that occur now and in the future.

From these problems will be answered with the design steps and solutions that are
carried out to resolve cases that occur in coastal reclamation. The solution is in the form of
analysis carried out with data and information obtained from the field to provide the
appropriate report. All preliminary data and information obtained from the field about land
cannot provide an overview, so further investigation must be carried out so that an analysis
of the problem can be carried out.

Common problems that are often found in slope stability are the small soil stability
and low carrying capacity of the soil. The collapse of a slope is often caused by increasing
shear stress of a soil mass or decreasing shear strength of a soil mass to be able to
withstand forces that are mobilized due to soil mass and the presence of external loads or
other factors such as climate, weather and environment. As for how to get the optimal
solution to these problems, a reliable analysis of a slope is needed with appropriate repairs
and / or soil reinforcement. Various types of soil testing and alternative methods of
stabilization with reinforcement related to slope stability are needed analytically and
numerically. The problem that often occurs in landfill or reclamation, one of which is the
landslide. Then analysis or study of slope stability. Important aspects in slope stability are
large loads, rainwater, soil shear strength, soil content weight, slope temperature, soil slope,
groundwater pressure, and shock or earthquake.

In the study there are two formulation of the problem:

1. What is the value of the reclamation slope safety factor (SF) with external load or evenly
distributed load that is analyzed by the V8.2 plaids program?
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2. What is the value of the security factor (SF) of reclamation slope stability with load of
earthquake load analyzed by plaids V8.2 program?

This research was conducted aimed at:

1. Determine the value of the safety factor (SF) of reclamation slope stability with external
load or evenly distributed load analyzed by Plaids V8.2 program.

2. Knowing the value of security factor (SF) of reclamation slope stability with load
earthquake load analyzed by plaids V8.2 program.

Literature review
Slope Stability

The slope of a surface which then forms an angle in a horizontal plane is called a slope. The
stability analysis of studies on this sloping surface is called slope stability analysis. This
analysis is often used in the design of buildings such as airports, landfills, canals,
reclamation, railways, highways, and others. stability analysis, generally carried out to check
the safety of the excavation slopes, soil slopes, and natural slopes.

Some of these factors, for example, are anisotropic soil shear strength, water seepage flow
in the soil, layers of soil conditions, and others. Terzaghi (1950) divides the causes of slope
landslides as a result of external influences and internal influences. External influences are
influences that cause increasing shear forces without any changes in soil shear strength. For
example, human actions that sharpen the slope of a cliff or deepen a soil excavation and
due to river erosion. There are also deep influences, namely landslides that occur without
changes in external conditions or earthquakes. For example, a general condition is the
condition of the effect of increasing pore water pressure inside a slope.

If a surface forms a slope, the component of the soil mass above the inclined plane
tends to move in a lower direction due to gravity. If the gravity or mass component is large
enough, it can cause landslides on the slope. This can be prevented by the way the driving
force does not exceed the resistance force that comes from the shear strength of the land
along the landslide field.

According to (Uswatun, 2012) Slopes are a sloping surface and forms a certain angle to a
horizontal plane. In a place where there are two different surface heights, there will be forces
that push so that the higher ground position tends to move downward, which is called the
gravitational potential force that causes landslides.

Safety factor (SF)

The safety factor (SF) is defined as the ratio between forces which resist the shear
strength of the slope against forces acting on shear stress to meet the balance. Considering
the slope is formed by the number of variables and the number of uncertainty factors
including soil parameters such as soil shear strength, pore water pressure conditions, then
simplification is carried out in analyzing various assumptions. Theoretically the moving mass
can be stopped by increasing its shear strength.

_ ct+otang
cd + o taned

Now we can find out some of the other parameters that affect the security number,
namely the number of safety against cohesion, Fc, and the safety number of the F geser
shear angle. Thus we can define Fc and Fo as:
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C
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When the equation of comparison is natural, if Fc becomes equal to Fg, the price
gives a safeity number to the strength of the land. Or, if

c _ tang 3
Cd _tan¢d ---------------------
Goetextile

In the study (Saputra, 2017) Geotextile is one type of geosynthetic or artificial product
made from polymer materials that serves to strengthen or improve soil performance. In the
process of making geotextiles, textile elements such as fibers or several strands of fiber are
combined into a sheet textile structure. The type of geotextile is then divided based on the
method used to combine filaments or ribbons into sheet structures. The main types of

geotextiles are woven and woven, and knitted.

RESEARCH METHODOLOGY
The location to be analyzed is Reclamation located in the bay of the city of Ambon, Maluku.

PETA TELUK KOTA AMBON

& . -~
LAUT BANDA

Fig 1. Location

The data used in this study is secondary data which is data taken from the (Darjanto,
Laporan Akhir Proyek Dan Draf Manual Kesthilan Lereng, 2014) Meanwhile the soll
parameters used in the analysis of reclamation slope stability are soil data at BH-07 point.

Table 1. BH-07 soil parameter data

Gravelly Medium
sand Silty sand Sand

kedalaman 0-9 meter 9-14 meter | > 14 meter
Type Drained Drained Drained
Yary kN/m? 12 12.7 14
Ysat kN/m3 19 17.6 20
Erer kN/m? 7000 15000 22000
v 03 03 03
C rer kN/m 5 5 1
? 30 32 36
v 0 2 6
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Table 2. Embankment soil parameter data

Fill soil Quarry Stone
Type Drained Drained
Yary kN/m?3 16 22
¥sar kN/m3 20 22
Erer KN/m? 8000 69000
v 03 02
C rer kN/m?2 5 5
? 30 45
L, ¢ 0 10

Fig 2. Cross Section Soil Existing

The geometries of alternative modeling are as follows:

Fig 5. Model Design 3

RESULTS AND DISCUSSION
Analisys With Programe Plaxix V8.2

Vertical Loading

67


https://ejournal.worldconference.id/index.php/neutron

VOLUME 19 | NUMBER 1 | JULY 2019
https://ejournal.worldconference.id/index.php/neutron
E-ISSN: 2685-3272 | P-ISSN 1412-0860

Slope conditions due to Vertical load / external load of 10 KN / m2 which shows
displacement in all three models of reclamation slope stability can be seen in table 5, below:

Table 3. Displacement due to vertical load.

No vertical load
displacement unit
1 | model 1 15.183 cm
2 | model 2 15.155 cm
3 | model 3 14.460 cm

Fig. 6. Vertical Loading

Horizontal Load

Slope conditions due to horizontal load /earthquake load 0.25 g which shows displacement
in all three models of reclamation slope stability can be seen in table 5, below:

Table 4. Displacement due to earthquake load.

earthquake load / horizontal
No load
displacement | unit
1 | model 1 28.917 cm
2 | model 2 30.699 cm
3 | model 3 29.847 cm
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Fig. 7. Horizontal Load
Safety Factor (SF)

Vertical load safety factor
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Fig.8. Graph vertical load safety factor

Safety factor horizontal load/ earthquake load.
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Fig.9.Graph vertical load safety factor
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Table.6. Recapitulation of safety factors

| No Model Beban Stabilitas Kelongsoran (SF)

beban Luar 3.172
beban Gempa 1.651
beban Luar 2.685

1 Permodelan 1

2 Permodelan 1

beban Gempa 1.606
beban Luar 2.989

3 Permodelan 3

beban Gempa 1.499

35 3072 o

2.5 4

Mbeban merata 10 k/m2

fbeban gempa
15

0.5

Fig. 10. Safety factor graph from 3 numerical modeling.
CONCLUTION

Based on research that has been described from the results and discussion, then
some conclusions can be drawn as follows:

1. On reclamation slope stability with geotextile as soil reinforcement in all three models
with evenly distributed loads analyzed by plaids program V8.2 got SF in model 1,
modeling 2 and modeling 3 = 3.172, 2.685, and 989 then the slope was said to be
stable.

2. The results of the analysis of reclamation slope stability due to earthquake load with
the Palxis V8.2 program on the three slope models that obtained SF in model 1,
modeling 2, and modeling 3 = 1,651, 1,601, and 1,499, then the slope was said to be
stable.

Suggestion

1. Further land strengthening needs to be done because the geotextile reinforcement of
land cannot overcome the landslide field.

2. If it is necessary to do additional reinforcement such as reinforcement with achor or
with a plate on the front of the pile after reinforcement with geotextile in order to
overcome the large landslide field.

3. Perform analysis with different methods such as the bishop method, filenius method,
or with other computers to get the results of the analysis.

4. Perform different slope modeling and and reinforcement and different methods to
compare the results of calculations.
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