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Abstract

When planning the development of any town or village, it is expected that the
best adaption of comfort, convenience, health, and safety would be achieved.
The stability of the soil mass on which the proposed structure will be
constructed should also be evaluated and investigated on a regular basis. In
this research a total of ten different soil-resisting strategies have been
discussed. The mangrove restoration approach is the most effective of them
because it maximises the use of land to lower the moisture content of the soil
by using the area as a farm. Forestry plantings such as mangrove trees will
have an impact on the soil's stability. Furthermore, adding lime to damp sand
is one of the most effective preventative measures for landslides since lime
hydrates fast when exposed to moisture. Moist sand hydrates with the water in
the soil, and the hydration process supports the decrease of the soil's moisture
content and, as a result, boosts the soil's overall strength and durability.

Keywords: - Soil Stabilization, Health, Safety, Forestry Plantings, Moist sand
hydrates

INTRODUCTION

In terms of civil engineering, it is critical
for every planner to develop any city or
town so that all public utilities, including
transportation, water supply, drainage
disposal, public amenities, and so on, are
supplied to the public. Furthermore, while

developing any town or village, it is
anticipated to meet the best adaptation of
comfort, convenience, health, and safety.
At regular intervals, the stability of the soil
mass on which the planned building will

be built should be tested and researched.
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REVIEW OF LITERATURE

1. Restoration of mangroves

According to the site description of
"Sedari" hamlet, the mangrove region has
nearly completely turned into a farm. This
persuasive exercise is aimed to persuade
the owner of the property/fishpond to give
a land use permit for planting mangroves
while  also  explaining  mangrove
preservation awareness. The efforts began
in 2012, with the planting of mangroves
along the Sedari riverbed and in the coastal
region as a buffer zone (green belt) to
avoid abrasion in the riverside area. A total
of 15,000 mangrove seedlings have been
planted. The river bank mangrove planting
was a failure. The following restoration
was completed in November 2013 on an
area of 0.05 hectares. The restoration
efforts were employed as an experimental
material after learning from past
experience. According to the Working
Plan, the second mangrove restoration was
scheduled for March of 2014. The third
mangrove restoration efforts were put into
action, and the results were so excellent
that abrasion control and soil stability

could be extended to a greater level.

2. Use of fly ash to stabilize expansive
soils
If it is necessary to maximise rainwater

infiltration, fly ash presence will lower

moisture content and hence soil stability.
The optimal moisture content decreases as
the fly ash content increases. It is
impossible to get suitable soil for the
building of roads and railroads. In such
circumstances, adequate dirt must be
hauled from a distance, which might be
costly. As a result, rather than transporting
appropriate soil from a great distance, fly
ash may be utilised in the neighbourhood
of power plants.

3. A complete dynamic technique for
landslide control:

A dynamic comprehensive  control
approach employs not only pre-phase
survey data, but also up-to-date monitoring
data. This technology controls further
deterioration of the sliding surface by
managing surface and subsurface water
drainage, as well as soil cutting
subsections. The predicted section is kept
from sliding by increasing the resistive
energy, i.e. the weight of the sliding soil

mass.

4. Building the Retaining Wall

These retaining walls may be built by
inserting  horizontal lagging  (metal,
concrete, or wooden beams) between the
piles. Tiebacks and buttressing beams may
be used to reinforce such walls. Tiebacks
are long rods that connect to piles and a
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competent rock layer under the ground
surface. Buttressing beams are installed at
a downward slope of the piles to prevent

them from collapsing or tilting.

WORK PROPOSED

a. Objective

e Researching various soil stabilising
approaches

e To recommend the best approach to

use among the methods investigated.

b. Methodology of Research

Detailed examination of several soil
stabilisation strategies used for soil
stabilisation.

Enhancing surface and subsurface
drainage:

A primary cause of a landslide is
continuous rainfall and water intrusion. It
is critical in this instance to increase
surface and subsurface drainage so that the
slope may be stabilised to a greater degree.
Water from a landslide-prone location may
be redirected. To do this, diversion ditches
may be constructed and then conversed to
keep the landslide-prone region dry and
free of infiltration risks. Aside from that, it
is critical to drain the water as soon as
feasible. If ditches are not adequately
channelized or redirected, water cannot
flow away without gathering on or near

landslide prone areas. The water should be

directed in such a manner that it does not
cause a landslide near the site. The
collected water should be drained and sent
into a canal. Slope management should be
accomplished by the use of pipelines and
dirt heaps to naturally convey water
towards the slope. Existing and anticipated
leaks on the site should be investigated and

attempts made to stop the seepage.

Head Excavation:

In terms of the earth head, it is supposed to
balance driving and resisting pressure.
Water penetration creates a decrease in the
earth's mass's resistive energy. It is vital to
remove the dirt and rock near the head of
the landslide in order to stabilise the earth
head. It reduces driving pressure and has
the potential to halt or stop a landslide. To
prevent a second landslide from occurring
upslope, more dirt and rock above the
landslide will need to be removed.
Flattening the slope angle at the top of the
hill may aid in landslide stabilisation. -

risky slopes

Supporting the toe:

As we all know, Malin and Amade are
both communities towards the bottom of
the hill. Because Malin had a landslide and
Amade is the new option for relocation, a
planner should take in mind that Amade is
closer to the dam and has a steeper slope
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than Malin. As a result, Amade is
vulnerable to earthquakes caused by the
Dimbhe dam and landslides caused by the
earth's slope. If the landslide's toe is at the
slope's base, fill may be poured over the
toe and along the slope's base. In the toe
region, the fill increases the resistive
forces along the failure surface. As a
result, the filled substance might prevent

the head from migrating toward the toe.

Building the retaining wall

Constructing the RCC retaining wall
across the slope failure route may also give
protection against earth mass collapse. A

deeply driven RCC wall contributes

MALIN 28 KM AWAY FROM DIMBHE DAM

significantly to soil stability. In certain
circumstances, building retaining walls at
regular intervals might be a smart
alternative. These walls must be supported
on both sides. Though a sequence of walls
will not be cost effective, a single wall at
the foot of the slope should be
appropriately supported.

These retaining walls may be built by
inserting  horizontal lagging (metal,
concrete, or wooden beams) between the
piles. Tiebacks and buttressing beams may

be used to reinforce such walls (fig.1).

MALIN 28 KM AWAY FROM DIMBHE DAM

SOIL RETAINING WALL

DIMBHE DAM

SOIL RETAINING WALL

DIMBHE DAM

BUTTRESS BEAM

7

Fig.1 Retaining wall
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Tiebacks are long rods that connect to
piles and a competent rock layer under the
ground surface. Buttressing beams are
installed at a downward slope of the piles
to prevent them from collapsing or tilting.
Concrete, cinder blocks, rock, railroad ties,
or logs are also used to build retaining
walls, although they may not be strong
enough to withstand landslide movement

and may collapse.

Replacement and removal:

Landslide-prone soil and rock may be
removed and replaced with more durable
materials like silty or sandy soils. In
addition, since weathering of shales may
generate landslide-prone soils, lighter
materials may be a desirable alternative for
boosting carrying capacity. The removal
and  replacement  operation  must
incorporate safeguards to prevent the
leftover rock from deteriorating further.
The debris from a landslide should never

be pushed back up the hill.

Mangrove restoration method:

The mangrove restoration method is an
advanced approach used in the Indonesian
community of Sedari. The earth's stability
was severely harmed as a result of loose
dirt and intense rainfall. The land is
transformed into a farm using this strategy.
This approach regulates soil abrasion

while also controlling the slope of a soil
mass. Controlling the top layer of land is
always crucial because it aids in the
percolation of rainfall. The primary goal of
mangrove restoration is to regulate the
structure and function of the ecosystem. It
indirectly contributes to improved soil
stability. Initially, it seems that mangrove
forest would simply improve soil qualities,
but it also impacts the slope. Because if
surface drainage is maximised, rainwater
infiltration will be decreased to a larger

degree, resulting in better soil stability.

Fly ash stabilisation of expansive soils:

The optimal moisture content decreases as
the fly ash content increases. It is
impossible to get suitable soil for the
building of roads and railroads. In such
circumstances, adequate dirt must be
hauled from a distance, which might be
costly. As a result, rather of importing
appropriate soil from afar, flyash may be
utilised near power plants. Flyash can be
utilised successfully in expansive soil, and
it can also be used well in the other soil
types. Landslides often occur in places
with high rainfall or in earthquake-prone
locations. In such instances, rainwater
infiltration must be optimised. If it is
rainwater

necessary  to  optimise

penetration, flyash concentration will
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diminish moisture content and hence soil

stability.

A complete dynamic technique for
landslide control:

One of the most advanced techniques of
managing landslides using monitoring data
is the dynamic comprehensive approach.
Landslides are essentially a dynamic
phenomenon. Traditional approaches are
devised or examined with the assumption
that landslides are a static phenomenon. A
landslide is a downward movement of soil
material. Movement occurs on a constant
basis. This approach encourages frequent
soil mass monitoring. The current data will
provide a precise notion of which
approach to use in the event of a landslide.
A dynamic comprehensive  control
approach employs not only pre-phase
survey data, but also up-to-date monitoring
data. The most recent statistics will
provide light on the landslide. This method
is incredibly cost effective. It essentially
requires a minimal investment. This
technology controls further deterioration
of the sliding surface by managing surface
and subsurface water drainage, as well as
soil cutting subsections. Dykes along the
sliding part are vital for managing ground
drainage. Furthermore, subsurface surface
drainage should be managed by filling and
tampering with holes to limit sliding time.

In this manner, the predicted section is
stopped from sliding by increasing the
resistive energy, i.e. the weight of the

sliding soil mass.

Terrazyme-based soil stabilisation:

Terrazyme is essentially a liquid in an
organic condition. It is a liquid ezyme
made from vegetable and fruit extract. The
addition of Terrazyme enhances soil
quality while decreasing the optimal
moisture content and plasticity index of
the soil. Terrazyme's impact is permanent,
therefore it may be utilised effectively in

tiny areas.

Lime soil stabilisation:

Lime contributes significantly to soil
stability. Because lime reacts with the
elements of soil when it is put to it. In
general, lime interacts with the moisture
content of the soil, producing heat. This
hydration mechanism allows soil to dry
quickly. As a consequence, moisture
content may be simply changed. Quick
drying of soil reduces moisture content
and increases soil carrying capacity to a

greater degree.

OUTCOME AND CONCLUSION

This article investigates roughly ten soil
resistance strategies. Among them, the
mangrove restoration strategy is the most
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helpful since it improves land use to
decrease moisture content by treating the
area as a farm. Planting mangrove trees
has an impact on soil stability.
Furthermore, employing lime is a good
suggestion for landslide prevention since
lime hydrates fast when mixed with damp
sand. Moist sand hydrates with soil water,
and the hydration process promotes
moisture content decrease and, eventually,

soil strength.

Refilling the topmost layers of landslide-
prone areas with light-weight material is
another alternative. Furthermore, Kkiln
cement (a plant waste by-product) may be
spread on the landslide-affected region.
Because the issue is the development of a
new hamlet, a skilled planner should
consider the best alternative for resolving
the stability issue. Furthermore, the
application of flyash on land may be
advantageous.  Because flyash also
improves hydration and lowers moisture
content. Soil stability will improve if
OMC is reduced. In terms of building in
landslide-prone areas, creating retaining
walls and buttresses might also be a
constructive alternative for a planner.
However, retaining walls can only help to
control the landslide. Another promising
option investigated in this study is the
dynamic complete landslide control

method. Landslide, according to that
approach, is a dynamic activity that may
be managed via continual monitoring and

evaluation.

Landslides are managed in many methods
at each critical stage. Tampering and
filling the spaces between soil masses may
also help to stabilise the soil. Initially,
drainage ditches can be installed. As a
result, soil stability techniques can be
applied based on the purpose for which the
soil is stabilised. From the standpoint of
material selection, the use of lime, flyash,
and geogrid for construction work can be a
good option. Dynamic comprehensive
method is the finest for on-site application.
The use of lime will be the best method of
soil stability since application is simple,
and the heat of hydration will lower the

moisture content of the soil.
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