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Abstract

Chir pine needles are a flexible substance with appealing qualities and benefits. large number of Chir pine
needles are easily accessible in hilly locations,. dominance is recorded in the states of Himachal Pradesh,
Uttarakhand, and Jammu & Kashmir in India's northwestern Himalayan area. Chir Pine needles contain a
variety of engineering qualities that can improving the soil's qualities, such as its compaction attributes
California bearing ratio and unconstrained compressive strength. Each of these attributes will be evaluated
using various percentages and pine needle sizes. Pine needles have a number of engineering qualities that
can serve to improve the soil's characteristics, including as compaction attributes, unconfined compressive
strength, and California bearing ratio. These attributes will all be assessed based on various pine needle
percentages and lengths.

Keywords: Chir Pine Needles, Soil Stabilization, Maximum Dry Density, Unconfined Compressive
Strength, and California Bearing Ratio.

I.LINTRODUCTION

A material that has been completely uncontrollably submitted to the whims of nature, soil is exceedingly
diverse, complicated, and unpredictable. The characteristics of soil vary not only from one location to
another but also within a single location with depth and a change in the loading, environmental, and drainage
conditions. The characteristics of a soil are influenced by both its kind and the environmental circumstances
in which it is found. It is not economically possible to transport soils from one location to another in
comparison to other construction materials like concrete or steel since there is a large volume of soil
involved and it is not opened to inspect at greater depth for foundations of various projects. Civil engineers
are occasionally compelled to build a structure on the location they choose for reasons other than the soil
composition. As a result, it is becoming increasingly crucial for the engineer to be aware of how much the
soil's engineering properties might be enhanced or of potential alternatives for building the intended project
at the designated location. If unsuitable soil conditions are discovered at the site of a proposed structure,
unsuitable soil can be avoided by using a deep foundation extended to a suitable bearing material, unsuitable
material can be removed and replaced by a suitable material, or soil in-place can be treated by using any
suitable ground improvement methods (soil stabilization) to improve its engineering properties. As a result,
in order to solve the puzzle at the chosen location, we must be properly informed on their characteristics and
the ingredients that influence their behavior. As a result, since construction work has begun, it has been clear
that elevating soil qualities is necessary, and the process of stabilizing soil enables us to achieve the
necessary attributes of a soil needed for building work. In India, the modern period of soil stabilization
began in the early 1970s as a result of a global shortage of aggregates and petroleum. It was therefore
necessary for technologists to look at methods other than simply replacing the subpar soil at the construction
site in order to enhance soil. Despite being employed, soil stabilization fell out of favor due to the use of
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antiquated techniques and a lack of appropriate technique. Soil stabilization has started to require a new
approach recently because to the increase in demand for infrastructure, sensitive materials, and fuel. It is
becoming a well-liked and reasonably priced way for improving land as better research, resources, and
equipment become available. Before a work can be completed, site feasibility assessments for geotechnical
projects are by far the most helpful. Before the design phase begins, a site survey is typically conducted to
determine the characteristics of the subsoil upon which the project's location can be decided.

1.1 GEOTECHNICAL DESIGN REQUIREMENTS
Choosing a site requires taking into account the subsequent geotechnical design requirements.
1. The structure's function and design load.
2. The foundation that will be used.
3. The subsoil's ability to carry loads.
4. When choosing asite in the past, the third criterion was quite important. In one situation where the soil's
bearing capacity is limited, the following solutions are available:
1) Modify the design to accommodate the site's conditions.
i) Take out the existing dirt and replace it.
iii) Leave the area.
Due to the huge increase in abandoned sites caused by unfavorable soil holding capacity, there is a shortage
of land and an increase in demand for natural resources. Affected regions include those that were prone to
liquefaction as well as those dotted with soft mud and organic stains. Other areas have contaminated soil and
landslides. However, in the majority of geotechnical projects, it is impossible to secure a construction site
that will meet the design criteria without ground alteration. The current exercise involves modifying the
native, problematic soils' engineering characteristics to satisfy the desired objective. The needs of civil
engineering can now be modified into soils like soft clays and organic soils. One of the numerous techniques
for improving soil, the state-of-the-art evaluation in this area concentrates on soil stabilization techniques.

1.2 STABILISATION OF SOIL USING WASTE MATERIALS

A. CONCRETE MIXTURE CONTAINS DISCARDED PLASTIC

Due to its low biodegradability and widespread availability, the disposal of plastic waste is considered to be a
serious problem. In recent years, mechanical waste made of polypropylene (PP) and polyethylene
terephthalate (PET) has received attention as an alternative to some of the traditional cement usage levels. In
India, there is a significant amount of plastic recycling going on. Up to 60% of both mechanical and urban
plastic waste that comes from different producers is recycled. Because so many people in India have dumped
plastic waste on a large scale with enormous economic value, recycling waste plastics has a significant impact
on the economy.
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Figl: Concrete mixture contains discarded plastic

B. THE STABILIZATION OF SOIL USING SCRAP RUBBER TYRE CHIPS

Building on brittle or sensitive soil is dangerous, according to some experts. Many ground enhancement
approaches have the potential to reduce the ground's change in load bearing capability. In the current
investigation, concrete was used as the restricting agent and destroyed elastic from waste was used as the
support material. The concrete was arbitrarily introduced into the soil at three different segments of fiber
substance, i.e. 5%, 10%, and 15% by weight of soil. The focus of the test has been on how well the soil
behaves when reinforced with arbitrary inclusions of destroyed elastic fibers. California bearing ratio tests
and tests for unconfined compressive strengths were performed on the specimens. Shear strength and bearing
capacity metrics of the concentrated on material have clearly improved as a result of the trials.

Fig2: Scrap rubber tyre chips
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C.BLACK COTTON SOILS USING COPPER SLAG WITH CEMENT AS ADMIXTURE
One of the important local soil deposits in India is black cotton soil, which covers an area of around 3.0 lakh
square kilometers.

Black cotton soils are a long way from being visibly real since they swell when water is ingested and shrink
when it is expelled. As a result of these substitute swelling and shrinkage, damage is done to the bases of
structures built on such grounds. Iron, aluminium oxide, calcium oxide, silica, and other elements are found
in copper slag, which is produced during the hydrometallurgical synthesis of copper from copper minerals.
There are about 2.2 tons of slags created for every metric ton of metal produced. There are environmental
and spatial issues caused by the dumping and moving of such enormous amounts of slag. So, in order to
reduce the swelling of distant fields, we use the contemporary waste known as Copper Slag. The work using
copper slag as a cushioning material is explained in detail in the current paper. In order to produce a capture
hurl, strong bonds must be advanced in a concrete pad for copper slag that is balanced out and settled with
bond. The study's findings point to a creative solution to the vast soil problem.

Fig3: Block cotton soil using copper slag

D. COMPOSITES MADE OF POLYPROPYLENE AND INDUSTRIAL WASTE

Commercial businesses deliver a sizable amount of rubbish, which is then piled up on the ground and causes
problems for the environment. We are limited in our ability to make decisions by government policies and
limitations. In this way, scientists are attempting to utilise these wastes as components in composites. Slag is
a mechanical by product reinforced with polypropylene composites. The grinding and wear behavior of the
polymer composites have been examined using the stick-on plate wear testing apparatus. The normal loads
and sliding rates are displayed against the wear adversity and coefficient of disintegration.

Applications

Fig4: composites made of polypropylene and industrial waste
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E. SUSTAINABLE REUSE OF STABILIZED AND FIBRE REINFORCED MATERIAL

The world is currently dealing with a notable problem of a shortage of traditional building materials in the
road construction sector. However, there are a lot of wasteful twist offs from many fabrications in that
admiration. The current study aimed to use fly fiery remnants and lime slime (FALS) as a composite
material as sub-base material in the clearing. The effect of introducing polypropylene strands to balance out
FALS was investigated after FALS was adjusted with commercially available lime and gypsum. Examples
of the fly fiery debris lime muck composite (FRFALS) were subjected to a series of unconfined pressure
tests in order to assess the effect of fiber consideration on the composite's sturdiness and flexibility
properties. Additionally mentioned are the effects of fiber support on the shear strength parameters, the
California Bearing Ratio (CBR attachment (c), and the inner rubbing point. After considering the findings, it
has been shown that adding small amounts of polypropylene fiber (0.1%) increases the FRFALS' solidity
and malleability for each specific curing period. As the fibers grew larger and the shear parameters ¢ and
increased, the CBR estimation of FALS increased by 54%. Now, if the FALS composite is strengthened with
polypropylene fiber, it can be used in sub-base layers of flexible asphalt.

Renewable Recyclable
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Availability ‘ ‘ Triggered
Biodegradable
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Fig5: Sustainable reuse of stabilized and fibre reinforced material

F. PLASTIC WASTE UTILIZATION IN FLEXIBLE PAVEMENTS

Transmission of waste materials, especially waste plastic packs, has become a serious annoyance, and waste
plastics have smoldered for obvious transmission that results in natural pollution. Waste plastic sacks can be
used in bituminous blends to solve transfer problems while also improving the blends' characteristics. Clean
plastic waste is cut into a size using a cutting machine so that it blurs through a 2-3mm sifter. The mixture is
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warmed before the plastic is successfully placed on top of the mixture. This plastic waste-covered total is
mixed with hot bitumen, and the resulting mixture is used for a lot of roadway construction. Plastic streets
would be a shelter for India's hot and extremely sticky climate, where temperatures regularly exceed 50°C
and ferocious downpours make havoc, leaving the majority of the streets with large potholes. The use of
imaginative technology will not only strengthen street development but will also build the street life and will
improve the environment.
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Fig6: Plastic waste utilization in flexible pavements

G. SOLID WASTE GENERATION AND RECYCLING IN BUILDING MATERIALS

In order to increase the use of alternative building materials produced for various instances of strong wastes
and increase the yield limit of lab scale forms, innovation empowering centers are requested that be set-up to
encourage business growth. The current status on generation and usage of both non-hazardous and hazardous
solid waste in India, their reusing possibilities, and natural ramifications are accounted for and discussed in
points of interest in the public arena. Effective commercialization of modem operations will essentially be
prompted by the toughness and execution of more modern products and open introduction of innovations,
emphasizing cost-saving benefits research and life cycle evaluation report. The clean and innovative
building development materials produced using agromodern wastes have sufficient extension for the
production of new development components that will somewhat reduce the costs of development fabrics. In
this way, the goal should be to aid entrepreneurs and development organizations in creating innovative
products and operations that use each and every one of these wastes as raw materials to establish ancillary
businesses that reduce greenhouse gas emissions and aid in global recovery.

J — :.TA)?J';*"' ,"‘r A
Fig7: Solid waste generation and recycling in building materials
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1.3 ASSESSMENT OF GAPS

i) Elastic, fly slag, wood powder, rice husk cinder, cement furnace dust, and other waste products had all
been used by

the studies as soil stabilizers, but the Chir pine needles were never employed in the studies to enhance the
soil's engineering qualities or as a soil stabilizer.

i1)Chir pine needles are widely available throughout India and inexpensive when compared to other
materials.

1.4 PROPERTIES OF CPN

Chir pine needles (CPN) are an adaptable material that has appealing qualities and benefits. Pine needles
from Chir are plentiful. In India's northwestern Himalayan area, the states of Jammu & Kashmir, Himachal
Pradesh, and Uttarakhand all show a preponderance. The most major non-wood commodity made from Chir
pine is resin. In a continuous cycle, the leaves fall from mid-February until mid-June. Thus, the forest floor
becomes covered in a dense covering of needles resembling a carpet. If this carpet-like covering of needles
IS not removed or burned, its gradual decomposition will halt the growth of grass and herbs in the forest.
However, there are still a lot of leaves that resemble needles that accumulate on the forest floor and cause
devastating summer fires. This is harmful waste for the forest. Its flow during rainstorms with the rainwater
also obstructs smooth run-off from hill slopes, which in turn facilitates the flow of debris to agricultural land,
resulting in crop failure or loss. Additionally, considerable financial resources are wasted fighting fires, and
lives of people and animals are lost in the process. As a hydrophobic biological waste, the fallen dry needles
are also being used to build bunds or small check dams in rivulets to stop the loss of soil and water during
floods.

In an effort to avoid everything above, this waste material will be used to enhance the soil's engineering
properties.

1.5 CONCLUSION

The discussion above suggests that using Chir Pine Needles collected from various locations around the
country for the stabilization of the soil, which will immediately contribute to reducing the need for the
valuable land for their disposal and also decrease the potentially harmful environmental effects.
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