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ABSTRACT

In recent times, due to the population growth, the construction industry also growing simultaneously. And it
tends to scarcity of natural resources. The usage of alternate materials used to economical and eco friendly
infrastructure development. In this, the chemical composition, physical properties and effective utilization of
pond ash in concrete has been discussed by reviewing the report. Pond ash is the byp roduct ofcoal industry.
The effective use of pond ash will reduce the environmental affects. The improvement of engineering
properties of concrete has been discussed in this overview. Exponentially increasing construction activities
leads to rapid depletion of natural resources used in construction. Search of alternative material as partial
replacement of conventional material in construction is the imperative and inevitable. In the present
investigation attempt is made to explore the possibility use of pond ash and micro silica as partial replacement
of fine aggregate in concrete. Pond ash obtained from Neyveli Lignite Corporation (NLC) was used as partial
replacement of fine aggregate in M25 grade of concrete. Replacement were 7%, 10% and 13 % of pond ash by
the weight of fine aggregate and also 2%, 5% and 7% of micro silica by the weight of fine aggregate. The
compressive test Split tensile test is carrying out at 3, 7 and 28 days. And comparison will takes place between
conventional and fine aggregate replaced specimens. Finally the effect of replacement will be investigated.

Keywords: Chemical Composition, Physical Properties, Pond Ash, Micro Silica, Compressive Strength, Flexural
Strength, Split Tensile Strength.

I. INTRODUCTION

Exponentially increasing construction activities leads to rapid reduction of natural resources used in
construction. The demand for usage of cement is increasing at an alarming rate, due to rapid industrialization
and urbanization. On the other hand, from thermal plants fly ash and pond ash is produced in large amount
which causes environmental pollution. Fly ash and pond ash can be used effectively with partial replacement of
cement or fine aggregate in high strength concrete to overcome above problems. Due to high cementitious
material content in high-strength concrete mixtures will have increase the heat of hydration and higher
shrinkage will leads to the potential for cracking. It yields more load efficiently compared to normal concrete.
These materials gives additional strength to the concrete by reacting with Portland cement hydration products
to create additional C-S-H gel, the part of the paste responsible for concrete strength. It requires low water-
cement ratio of 0.3. From the low w/c ratio we can get high strength concrete.

A. Pond Ash

An ash pond, also called as a coal ash basin will be collected from coal-fired power stations. The disposal of two
types of coal combustion products are bottom ash and fly ash. T o prevent the release of ash into the
atmosphere, the pond is used asa landfill. Also it decreases the amount of airborne pollutants, risks for the
surrounding environment of the coal-fired power stations. Due to use of gravity, pond ash settles out large
particulates (measured as total suspended solids) from power plant wastewater. Dissolved pollutants do not
treat by this technology. The ponds always not to built as landfills and therefore chemicals in the ash can
expelled into groundwater and surface waters, accumulating in the biomass of the system finally.

B. Difference between Pond Ash and Fly Ash

A mixture of fly ash and bottom ash is called as the Pond Ash. Particle size is the main difference between pond
ash and fly ash. The pond ashis coarser and less pozzolanic but not being accepted as pozzolana. Some of the
physical properties of pond ash are described in Table 1
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Table 1. Physical properties of pond

-

A. Cement

Constituent Fly ash (%) | Pond ash (%)
Silica (Si10,) 49 — 67 67.40
Alumina (ALO;) 16 — 29 19.44
Iron Oxide (Fe,03) 4-10 8.5
Calcium Oxide (CaO) 1-4 2.7
Magnesium Oxide (MgO) 0.2-2 0.45
Sulphur (SO;) 0.1-2 0.30
Loss of Ignition 0.5-3 3.46
II. MATERIALS USED FOR MAKING CONCRETE

In this present experimental investigation, Pozzolana Portland Cement (PPC) of Ultratech cement brand was
used for the experimental investigation. The main two basic ingredients of Portand cement is argillaceous and
calcareous. The physical properties of cement are given in table 2.

Table 2. Physical properties of cement

Standard Consistency

31%

Initial Setting Time

245 minutes

Final Setting Time

310 minutes

7 days Compressive Strength 31 N/mmz
28 days Compressive Strength 42 N/mmz
Specific Gravity 2.70

B. Fine Aggregate

The fine aggregate, used in this experimental investigation was Manufactured sand which was passed
through 4.75 mm sieve and its fineness modulus, specific gravity and moisture content were 2.83, 2.23 and 2.0
respectively.

C. Course Aggregate

The coarse aggregate, used in this experimental investigation was obtained from quarry having two different
sizes, one fraction was passing through 20mm. sieve and its fineness modulus was 7.5, and another fraction
passing through 10mm sieve and its fineness modulus is 6.8. The specific gravity and water absorption of coarse
aggregate were 0.8 and 2.66 respectively for both fractions.

D. Pond Ash

Pond ash obtained from NLC, Neyveli, Tamilnadu, India was used in this experimental investigation. The
physical properties of pond ash are given in table 3.

Table 3. Physical properties of pond ash

S.No Properties Value
Specific gravity 2.4
2 Water absorption 15%
3 Fineness modulus 2.79
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Fig.1. Collected raw pond ash

E. Microsilica
Micro silica is an amorphous polymorph of silica (SiO; / silicon di-oxide). It is also known as silica fume or
condensed silica fume. It is an ultrafine powder collected as a by-product during the production of the silicon and
ferrosilicon alloys. It consists of spherical particles having an average diameter of 150nm.

III. EXPERIMENTALINVESTIGATION
A. Mix Design
M 25 grade of concrete was used in this experimental investigation and fine aggregate was kept as 50% of the
total volume of aggregate. Slump test was done to check the workability of concrete 45 control specimens of
150x150x150mm were casted to determine the compressive strength at 7,28and56 days interval respectively.
The resulting mix proportion of cement, fine aggregate and coarse aggregate was taken as 1:1:2 with water
cement ratio of 0.45 and the quantity of cement is 380 kg/m3.
B. Workability of Pond Ash Concrete
The workability of concrete was determined by the slump test. It is used to describe the ease or difficulty with
which the concrete is mixing, compacting and placing between the forms with minimum loss of homogeneity.
The slump values ofconcrete for different percentage of pond ash and Micro silica are given in table 4.

Table 4. slump values ofconcrete for different percentage of pond ash and Micro silica

Sample % Of Pond ash | % of Micro silica Slump value
M1 0 0.6 35
M2 10 0.6 20
M3 15 0.8 15
M4 20 0.8 15
M5 25 1.0 10
M6 30 1.0 10

C. Compressive strength

The compressive strength of different specimens has been analyzed from this average compressive strength
of three specimen sample was used for strength calculation. Compressive strength of referral concrete as well
as concrete made using pond ash as partial replacement of fine aggregate was used in the experimental
investigation.

Fig 2. Compressive strength test
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D. Splittensile test

The splitting tensile strength test is performed on hardened concrete to determine its tensile strength. Marginal
variations in water to cement ratio, ingredient proportioning, and increase in a slump, etc impacts the desired
concrete strength. This in turn affects the strength and stability of structures. The splitting tensile test is a
much-used method to determine the tensile strength of concrete. The conventional test procedure is known to
have a number of limitations related to size effect and boundary conditions.

E. Flexural strength test

Flexural testing is used to determine the flex or bending properties of a material. Flexural test evaluates the
tensile strength of concrete indirectly. It tests the ability of unreinforced concrete beam or slab to withstand
failure in bending. The results of flexural test on concrete expressed as a modulus of rupture which denotes as
(MR) in MPa or psi.

IV.  RESULTS AND DISCUSSION

F. Compressive strength test

Compressive Strength Comparision

30
25

20

15
| I I
0 .

3 Days 7 Days 28 Days

o

v

M Conventional Concrete M Pond Ash Concrete

At the age of 3, 7 and 28 days, the compression strength of conventional and pond ash mixed concrete is
represented in the chart. It clearly showed the initial and ultimate strength has big deviation.

Compressive Strength Comparision
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At the age of 3, 7 and 28 days the compression strength of concrete with pond ash and micro silica is
represented in the chart. Compared to previous chart, the strength has almost equal value.
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G. Splittensile strength test

Split Tensile Strength Test Comparision
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At the age of 3, 7 and 28 days the split tensile strength of conventional and pond ash mixed concrete is
represented in the chart. It clearly showed the initial and ultimate strength has big deviation.

Split Tensile Strength Test Comparision
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At the age of 3, 7 and 28 days the of split tensile strength concrete with pond ash and micro silica is represented
in the chart. Compared to previous chart, the strength has almost equal value.

H. Flexural strength test

Flexural Strength Test Comparision
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At the age of 3, 7 and 28 days, the flexural strength of conventional and pond ash mixed concrete is represented
in the chart. It clearly showed the initial and ultimate strength has big deviation.

Flexural Strength test Comparision
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At the age of 3, 7 and 28 days the of flexural strength concrete with pond ash and micro silica is represented in
the chart. Compared to previous chart, the strength has almost equal value.

V. CONCLUSION

Referral concrete as well as concrete made using pond ash as partial replacement of fine aggregate at different
replacement levels were tested for workability and compressive strength

e The experimental work has completed by partially adding Pond ash and Micro silica with Fine aggregate in
concrete.

o All concrete materials are completely tested in manufacturing of these experimental concrete specimens.

e Maximum compressive strength of about 22 N/mm? was obtained for 28 days when 15% POND ASH and
5% MICRO SILICA are used, the strength development can be expected with pass of ages as the pozzolanic
material has been used in the production of concrete.

e Use of Pond ash and micro silica as a replacement of fine aggregate, in any construction work provides
lower impact on environment (accumulation of pond ash) and reduces the amount of fine aggregate content.

e Thus, the construction work with pond ash concrete becomes economical and also environmentally safe.

e Cost of M sand is comparatively less than that of natural sand and partial pond ash together reduces the total
cost of construction.

e Through this project we conclude that there is a strength attainment of Specimens after adding the pond
ash.
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