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ABSTRACT -Energy generation is increasing 

day by day due to rapid industrialization. Energy 

generation through thermal power plants is very 

typical now days. Pond ash (PA) from these 

thermal plants is available in large quantities. 

Pond ash utilization helps to reduce the 

consumption of natural resources. In current time 

natural sand are using and a it is costly so it’s 

require to replace by Pond Ash. Use of alternative 

material in concrete such as industrial by - 

product coal Ash (Fly Ash and Pond Ash) is an 

important eco efficiency drive. It is also the social 

responsibility of researchers to encourage the 

“beneficial use of industrial by- products in order 

to preserve resources, conserve energy and reduce 

or eliminate the need for disposal of industrial 

waste in landfills. This research paper reports the 

basic properties of Pond ash. It also compares 

these properties with natural natural sand. Basic 

changes in both type of aggregate properties were 

determined by various test as per require IS code, 

thus, it is a suitable to use pond ash as fine 

aggregate or partial replacement with natural 

sand. 
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INTRODUCTION 

Concrete is a construction material composed 

mainly of Cement, Fine Aggregate (Sand), Coarse 

Aggregate, Water and Admixture. River sand is the 

most commonly used Fine aggregate in many parts 

of the world. The huge demand for concrete has 

made this natural resource to get impoverished. On 

one side extraction of river sand in excess has 

conspicuous environmental impacts, on the other 

side, large quantity of coal ash is being produced 

every day in Thermal Power Plants, leading to 

many environmental problems.    

It is of prime importance to carry out research 

works on the feasibility of using alternative 

materials like Pond Ash, a waste by product and its 

suitability for potential utilization in concrete 

constructions, which can replace sand partially or 

fully as an alternative construction material 

contributing to sustainability and reducing burden 

on environment.   

  

Concrete is the most used construction material 

across the world and in concrete maximum part is 

Fine aggregate. Hence, if pond ash used as at least 

partial replace with fine aggregate than it will 

reduce cost of concrete production. Pond ash are 

needed from the view of point of experimental 

preservation and effective utilization of resources. 

However, information about pond ash using in 

concrete as fine aggregate with partial replace with 

pond ash is still insufficient so it will be an 

advisable to get more details about the 

characteristics of concrete using pond ash. 

 

PROPERTIES OF AGGREGATE 

 

There are various properties of aggregate which 

have to check before use in concrete Such as Basic 

properties- Specific gravity, water absorption, and 

mechanical properties like fineness modulus, slit 

content etc. must be determine before use in 

concrete, these all properties directly effect on 

design and behaviour of concrete.  

 

For the possibilities to use  of natural sand as fine 

aggregate in concrete with replace of pond ash than 

it should require to determine all test according to 

IS code and compare with pond ash properties by 

such a these type of primary test. 
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Figure 1: Test required for aggregate 

 

From the result of these tests it can be conclude 

that, pond ash will permissible to use in concrete. 

So these pond ash can be used as fine aggregate 

with partial replacement of natural sand. 

These entire as above test were done in BVM 

engineering collage, Vallabh Vidyanagar, Gujarat 

with Natural sand and pond ash. 

 

 

TEST OF PROPERTIES & MATHODOLOGY 

 

1. SIEVE ANALYSIS FOR GRADING OF 

COARSE AGGREGATES [IS 2368– 

(PART – I) 1963] 

 

Pile-up the bulk sample received in conical form 

till cone flattens. Obtain the sample for screening 

by method of quartering so that suitable weight for 

sample testing is available. Air dries the sample at 

room temperature or by heating at 100˚C –110˚C. 

Weigh the air dried sample. Place the set of sieves 

in descending order of their sizes on pan. Place the 

sample in top coarse sieve and fit the lid. Shake 

whole assembly in all directions for not less than 2 

minutes by hand movements/on shaking platform. 

Remove the lid and weigh the residue carefully 

retained on each sieve. Tabulate the results on 

performance. And decide grade of aggregate from 

Table No 2, IS 383-1970 

 

 

 

 

2. FINENESS MODULUS 

 

Take 1 kg. of aggregate from laboratory sample of 

10 kg. Arrange the sieve in order of the size 

numbers. Fix them in sieve shaker with the pan at 

the bottom and coffer at top, find out the weight of 

each sieve. After this process calculate total of all 

% weight of retained on particular sieve and divide 

by 100. Hence, value of Fineness Modulus which 

unit is in number. Which shows the number of 

sieve from bottom to top and that sieve size is the 

maximum size of the aggregate. 

 

3. SPECIFIC GRAVITY OF AGGREGATES 

[IS: 2386 – (PART – III) 1963] 

 

Wash thoroughly two kg. of aggregate sample to 

remove fines, drain and then place in wire basket 

and immerse in water at a temperature between 

22˚C to 30˚C with a cover of at least 5 cm. of water 

above the top of basket. Immediately after 

immersion, remove the entrapped air from the 

sample by lifting the basket containing it, 25 mm 

above the base of tank and allowing it to drop 25 

times at about 1 drop per second. Keep the basket 

and aggregate completely immersed in water for a 

period of 2 hours afterwards. Weigh the basket and 

sample while suspended in water (A-1) Remove the 

basket and aggregate from water. Allow to drain for 

few minutes after which gently empty the 

aggregate from the basket on dry cloth. Return the 

empty basket to the water and weigh in water (A-2) 

Place the aggregate on the dry cloth and gently 

surface dry with the cloth and transfer it to the 

second dry cloth, when the first will remove no 

further moisture. Weigh the surface dried 

aggregate. (B) Place the aggregate in a shallow tray 

and keep it in oven for 24 hours at a temperature of 

100˚C to 110˚C. Remove it from oven, cool in an 

air tight container and weigh (C). Calculate the 

Specific Gravity By = C/ (B-A) 

Where, A=A1-A2 

 

4. WATER ABSORPTION OF 

AGGREGATE [IS: 2386 – (PART – III) 

1963] 

 

Wash thoroughly @ two kg. of aggregate sample to 

remove fines, drain and then place in wire basket 

and immerse in water at a temperature between 

22˚C to 30˚C with a cover of at least 5 cm. of water 

above the top of basket. Immediately after 

immersion, remove the entrapped air from the 

sample by lifting the basket containing it, 25 mm 

above the base of tank and allowing it to drop 25 
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times at about 1 drop per second. Keep the basket 

and aggregate completely immersed in water for a 

period of 2 hours afterwards. Weigh the basket and 

sample while suspended in water (A-1) Remove the  

basket and aggregate from water. Allow to drain for 

few minutes after which gently empty the 

aggregate from the basket on dry cloth. Return the 

empty basket to the water and weigh in water (A-2) 

Place the aggregate on the dry cloth and gently 

surface dry with the cloth and transfer it to the 

second dry cloth, when the first will remove no 

further moisture. Weigh the surface dried 

aggregate. (B) Place the aggregate in a shallow tray 

and keep it in oven for 24 hours at a temperature of 

100˚C to 110˚C, remove it from oven, cool in an air 

tight container and weigh (C). Calculate water 

absorption = [100-(B-C)]/C 

 

5. BULK DENSITY [IS: 2386 – (PART – III) 

1963] 

This method of test covers the procedure for 

determining unit weight or bulk density and void of 

aggregates. The measure shill be filled to 

overflowing by means of a shovel or scoop, the 

aggregate being discharged from a height not 

exceeding 5 cm above the top of the measure. Care 

shall be taken to prevent, as far as possible, 

segregation of the particle sizes of which the 

sample is composed. The surface of the aggregate 

shall then be levelled with a straightedge. The net 

weight of the aggregate in the measure shall then 

be determined and the bulk density calculated in 

kilogram per litre. 

 

TABLE NO. 1  

PROPERTIES TEST RESULT OF NATURAL 

SAND AND POND ASH 

 

 

TABLE NO. 2 

SIEVE ANALYSIS OF NATURAL SAND 

AND POND ASH 

 
 

TABLE NO. 3 

PROPERTIES TEST RESULT OF NATURAL 

SAND AND POND ASH 

 

 

 

Figure 2: Specific Gravity v/s Natural Sand and 

Pond ash 
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Figure 3: Fineness Modulus v/s Natural sand and 

Pond ash  

 

Figure 4: Water Absorption (%) v/s Natural sand 

and Pond ash 

 

Figure 5: Bulk Density (kg/m3) v/s Natural Sand 

and Pond ash  

 

Figure 6: Chemical Composition v/s % by Mass for 

Natural Sand and Pond Ash 

 

CONCLUSIONS 

Based on limited experiment Investigation of 

properties of aggregate, following observation can 
be concludes: 

a) Specific Gravity for Natural Sand it is 2.65 

and for Pond ash it is 1.89. So Pond Ash 

satisfied limit of Specific Gravity as per IS 

Code. 

b) Fineness Modulus for Natural Sand it is 2.79 

and for Pond ash it is 1.23. So Pond Ash 

satisfied limit of Fineness Modulus as per IS 

Code 

c) Sieve Analysis for sand it is Zone II and for 

Pond ash it is Nearly IV.  

d) Water Absorption for Natural Sand it is 0.99 
% and for Pond ash it is 20% So Pond Ash 

satisfied limit of Water Absorption as per IS 

Code 

e) Bulk Density for Natural Sand it is 1759 

Kg/m3 and for Pond ash it is 840 Kg/m3. So 

Pond Ash satisfied limit of Bulk Density as 

per IS Code  

f) Chemical Composition for Natural Sand and 

for Pond ash. So Pond Ash satisfied limit of 

Chemical Composition as per IS Code 

 

ACKNOWLEDGMENT 

 

The Authors thankfully acknowledge to Dr. C. L. 

Patel, Chairman, Charutar Vidya Mandal, Er. V. M. 

Patel, Hon. Jt. Secretary, Charutar Vidya Mandal, 

Mr. Kantibhai J Patel, Rakesh construction, Annata 

Procon Pvt. Ltd. Dr. F. S. Umrigar, Principal, 

B.V.M. Engineering College, Prof. J. J. Bhavsar, 

Associate Professor, PG Coordinator, Civil 

Engineering Department, B.V.M. Engineering 

College Vallabh Vidyanagar, Gujarat, India for their 

motivations and infrastructural support to carry out 

this research. 

 

http://www.ijettjournal.org/


           International Journal of Engineering Trends and Technology (IJETT) – Volume 4 Issue 10 - Oct 2013 

ISSN: 2231-5381                    http://www.ijettjournal.org                               Page 4291 
 

REFERENCES 

[1] Arumugam , Ilangovan , James Manohar, “A 

study on characterization and use of Pond ash 

as fine aggregate in concrete”International 

journal of civil 

and structural engineering  Volume 2, No 2, 

2011  

[2] Bharathi Ganesh, Dr. SharadaBai H, Dr. R. 

Nagendra, Netravathi K S, “Behaviour of 

Concrete with Pond Ash – Thermal Power 

Plant Waste as Constituent – Durability 

Perspectives”, Global Academy of 
Technology, RR Nagar, Bangalore 560098, 

Karnataka, India, proceedings of the regional 

conference of the international network of  

women engineers & scientists , new delhi, 

india, 12-13 october 2012  Organized by - 

Women in Science & Engineering (WISE) 

INDIA in association with International 

Network of Women Engineers & Scientists 

(INWES) 

[3] By: R. S. BANG , Y. M. GHUGAL  and I. K. 

PATERIYA , “Strength Performance of Pond 
Ash Concrete”, Government Polytechnic, 

Jalna, MS, India, International Journal of Earth 

Sciences and Engineering ISSN 0974-5904, 

Vol. 05, No. 01, February 2012, pp. 180-185 

 

[4] Prof. P. P. Bhangale, Prof. P. M. Nemade, 

“Study of Pond Ash (BTPS) Use as a Fine 
Aggregate in Cement Concrete- Case Study”, 

Shri SantGadge Baba College of Engineering 

& Technology, Bhusawal, Maharashtra, India,  

 

[5] S.A. Haldive, Dr. A. R. 

Kambekar,“Experimental Study on Combined 

Effect of Fly Ash and Pond Ash on Strength 

and Durability of Concrete”,  International 

Journal of Scientific & Engineering Research 

Volume 4, Issue 5, May-2013      

 

[6] ArunkumarDwivedi, Dhiraj Kumar S. Lal, 
“Influence of Addition of Pond Ash as Partial 

Replacement with Sand and Cement on the 

Properties of Mortar” International Journal of 

Innovative Technology and Exploring 

Engineering (IJITEE) ISSN: 2278-3075, 

Volume-2, Issue-4, March 2013 

[7] Gaurav Patel, JayeshkumarPitroda , Dr F S 

umrigar , “Pond ash: opportunities for eco-

friendly material (as fine aggregate) in green 

concrete”, B.V.M. Engineering College, 

Gujarat, India, JIARM VOLUME 1 ISSUE 8 
(SEPTEMBER 2013)       ISSN : 2320 – 5083 

[8] Ashis Kumar Bera etal., (April, 2007), compac

tion characteristics of pond ash,  'Journal of ma

terials in Civil Engg', 19(4), pp 349357.  

[9] Bruce A. Dockter etal., (1999),international as

h utilization symposium, 1999  centre for use o

f bottom ash and fly ash in rammed earth const

ruction applied  energy research, university of 

Kentucky. 

[10] S.A. Haldive, Dr. A. R. Kambekar 

,Experimental Study on Combined Effect of 

Fly Ash and Pond Ash on Strength and 

Durability of Concrete, International Journal of 

Scientific & Engineering Research Volume 4, 

Issue 5, May-2013 , ISSN 2229-5518 

[11] Thormas. F. Edens, (1999), Recovery and 

Utilization of pond ash. 'International ash 

utilization symposium' centric for append 

energy Research university of Kentucky 

[12] Virenda Kumar, (May, 2004), 'Compaction 

and permeability study of pond ash'. Journal of 

the Institution of Engineers (India), 85, pp 31-

35 

[13] Kaniraj S.R. and Havangi V.J (Aug, 1999), 

'Geotechnical characteristics of Fly ash-soil 

mixture' 'Geotechnical Engineering journal, 30 

pp 129-147 

[14] Bruce A. Dockter etal., (1999), international 

ash utilization symposium, 1999 centre for use 

of bottom ash and fly ash in rammed earth 

construction applied energy research, 

university of Kentucky 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

http://www.ijettjournal.org/


           International Journal of Engineering Trends and Technology (IJETT) – Volume 4 Issue 10 - Oct 2013 

ISSN: 2231-5381                    http://www.ijettjournal.org                               Page 4292 
 

AUTHORS BIOGRAPHY 

 

Gaurav Kantilal Patel was born in 1990 in Mehsana, Mehsana District, Gujarat. He 

received his Bachelor of Engineering degree in Civil Engineering from the U.V.Patel 

Engineering college,Kherva, Mehsana, Ganpat University, Gujarat. In 2012 At present 

he is Final year student of Master`s Degree in Construction Engineering and 

Management from Birla Vishwakarma Mahavidyalaya, Gujarat Technological 

University.  

 

Prof. Jayeshkumar R. Pitroda was born in 1977 in Vadodara City. He received his 

Bachelor of Engineering degree in Civil Engineering from the Birla Vishvakarma 

Mahavidyalaya, Sardar Patel University in 2000. In 2009 he received his Master's 

Degree in Construction Engineering and Management from Birla Vishvakarma 

Mahavidyalaya, Sardar Patel University.  He joined Birla Vishvakarma Mahavidyalaya 

Engineering College as a faculty where he is Assistant Professor of Civil Engineering 

Department with a total experience of 12 years in the field of Research, Designing and 

education. He is guiding M.E. (Construction Engineering & Management) Thesis work 

in the field of Civil/ Construction Engineering. He has papers published in National 

Conferences and International Journals. 

 

 

 

 

http://www.ijettjournal.org/

