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Abstract:

Because of expansion in populace development and the decrease of accessible land in India,
increasingly more development of the structures and the foundation works must be done on
feeble or delicate soils. In India, the one of the delicate soil is the Clay Soil, which covers a
zone of generally 20% of the accessible land territory. It is considered as inadmissible soil for
development reason because of its swell and shrinkage properties after wetting and drying.
Such soils shows huge expanding while it comes in contact with water; nonetheless, it
contracts with abatement of Water content material and creates breaks on drying. It
interaction to change the properties of a current soil to improve the necessary designing
properties.

This paper presents the consequences of the dirt adjustment of Clay Soil utilizing e-waste and
Fly Ash with shifting measurements of e-squander for example 3%, 5% and 9% and with
20% of Fly Ash. The exhibition the Stabilized soil was assessed the utilization of the
recognizable soil tests specifically; Atterberg's cutoff, explicit gravity, compaction test,
unconfined compressive test, California bearing proportion (CBR).After performing there
was an improvement in point of grating (®). While turned out to be likewise found that there
might be a development in the Bearing limit of the mud soil as bearing limit is relying upon C
and @.
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INTRODUCTION:

The Clay Soil swells and therapists unreasonably with the difference in water content. Such
soils cause genuine harm and mutilation to structures, especially for the Light homes and
asphalts based on such soils. Soil adjustment may build the volume of soil which will
improves the designing properties of soils.

The current data and correspondence upset has prompted numerous issues incorporates from
electric and electronic items in this manner expanding the amount of e squander step by step.
One of the accessible removal procedures is reusing. In the event that it isn't reused, it must
be land filled in a close by removal office. Taking into account above, we have considered
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the utilization of e-squander with expansion of Fly Ash for improving the strength of the dirt
soils.

The intention of this analyse is to address typical fly debris from close by nuclear energy
plant and e-squanders and assess their Effectiveness in bringing down swell. The reason for
this Paper is to survey the impact of adding the e-misuse of different rates in addition to 20%
of fly debris on the geotechnical conduct of the Clay Soil like the grain size circulation.

MATERIALS USED FOR STUDY:':

The materials utilized for the investigation incorporate the Clay Soil and e-squander, which
are disposed of computerized hardware comprising of unused cell phones, PC and home
devices. The one of the normal modern waste is Fly Ash, which was acquired from close by
Thermal Power Station. When fly debris is conveyed to Clay Soil, it lessens its versatility file
and diminishing in the swell Ability and a development inside the shear power of Clay Soil.

METHODOLOGY:

Research facility tests on Clay Soil with and without e-waste and Fly Ash were led. To assess
the improvement in earth soil properties, soil tests specifically; Atterberg's Limit, Specific
Gravity, Compaction Test, Unconfined Compressive Test, California Bearing Ratio (CBR)
were completed.

RESULTS AND ANALYSIS:

Properties of Clay soil:

S.no | Properties Value
1 Specific gravity 2.43
2 Liquid limit 53.5
3 Plastic limit 30
4 Standard Protocotor Compassion test
a) Maximum Dry Density 1.27
b) Optimum Moisture Content 12
5 CaliforniaBearing Ratio (cbr) 1.8
6 Unconfined compression test (ucc) 37
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Properties of Clay soil using Fly ash with E-waste:

S. | Sample Clay soil | Clay soil | Clay soil | Clay soil
no + 20% |+ 20% |+ 20% |+ 20%
Fly Ash | Fly Ash | Fly Ash | Fly Ash
+ 3%E-|+ 5%E-|+ 9% E-
waste waste waste
1 Specific gravity 2.57 2.73 2.85 3.15
2 Liquid limit 73.2 84.4 87 89
3 Plastic limit 31.45 61 83.3 75.5
4 | Standard Protocotor Compassion
test
a) Maximum Dry Density 1.79 1.80 1.83 1.95
a) Optimum Moisture 14 23.4 13.2 31.3
Content
5 CaliforniaBearing Ratio (cbr) 6.7 8 115 18.7
6 Unconfinedcompression test (ucc) | 134.6 143.8 156.7 182.4

Sieve analysis

The size distribution of Fly ash and E-waste, sieve analysis test have been performed. The

Fly ash and E-waste is well-graded
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Atterberg’s Limit

Atterberg’s Limits are the essential proportion of the basic water substance of soil. After
performing tests for liquid and plastic limit with and without addition of e-waste plus 20%
Fly Ash; soil undergoes distinct changes in behaviour and consistency. Following are the
results tabulated for liquid limit and plastic limit.
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Standard protocotor compassion test

Standard protocotor compaction test were performed for all the specimens with and without
Fly ash and E-waste.
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Unconfined Compression Test

In this test, the cylindrical specimen is stacked pivotally by a compressive power until the
failure takes place. The value of Unconfined Compression Strength [UCS] increases with e-
waste of different dosagesplus 20% Fly Ash. Fig shows direct relation between UCC and E-
wasteplus 20% Fly Ash.

200

180
160

140

120
100
80
60
40
20

0

Clay soil Clay soil + 20% Fly  Clay soil + 20% Fly  Clay soil + 20% Fly  Clay soil + 20% Fly
Ash Ash + 3% E-waste  Ash + 5% E-waste Ash + 9% E-waste

unconfined compression test

http://annalsofrscb.ro 2551



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2547 - 2553
Received 16 February 2021; Accepted 08 March 2021.

California Bearing Ratio (CBR)

CBR value of the Clay soil improves when the different dosages of e-waste is added with
plus 20% Fly Ash. Thus, to satisfy the objective of increasing the CBR value. Following
figure shows the improvement of CBR value with respect to addition of e-waste plus 20% of
Fly Ash. The variation in CBR value with addition of e-wasteplus 20% Fly Ash can be
observed from figure.
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CONCLUSIONS:

Based on the above laboratory study of the stabilization of Clay soil using 3%, 5% and 9%
dosages of e-waste and 20% fly ash, the following conclusions were obtained: Specific
gravity and liquid limit increased up toan addition of E-waste of 5%plus 20% Fly Ash but
decreased for an addition of e-waste of 8% plus 20% Fly Ash and plastic limit suddenly
increased for an addition of E-waste of 5%plus 20% Fly Ash.

After performing direct shear test, there is an improvement in angle of internal friction (®) as
the percentage of e-waste plus 20% Fly Ash increases due to reduction in cohesion between
soil and e-waste plus 20% Fly Ash and increase in friction, as a result the clay soil’s bearing
capacity also increases.

The UCC of Clay soil increased with an average 37 Kn/m2 for fixed percentage of e-waste
plus 20% Fly Ash.

Maximum Dry density increased and Optimum Moisture Content decreased for 2% and 5%
as the voids in the soil were filled by e-waste plus 20% Fly Ash which results in dense soil.
MDD gradually decreased for 8% dosage of e-waste plus 20% Fly Ash.

The CBR value goes on increasing with respect to addition of e-waste plus 20% Fly Ash. It
is observed that the values of free swell index of the soil have decreased with increase in e-
waste plus 20% Fly Ash.
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