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ABSTRACT: Pond ash is defined as a residue and by-product of thermal power plants. In this research work, the use 

of pond ash as a partial replacement material for cement in concrete matrix. Cement is replaced in various percentage 

of pond ash and the performance were studied. The coarse pond ash is not directly used for cement replacement, so 

pond ash ground with the help of pulverizer. The 45 micron passing pond ash used for entire project with the 

replacement of 0%, 5%, 10%, 15% and 20% by cement in M20 grade of concrete. Themix design wascarried out in 

accordance with IS 10262 2019.Three Specimen samples such as concrete cubes and cylinder are made for each 

proportion for determined mechanical properties (Compressive strength, splittensile strength)with the concrete cube 

size 150 x 150 x150 mm and 150 x 300mm.are casted as per relevant codes of practice and tested for 7,28 days after 

curing.The optimum value was found the Concrete using pond ash as cement with 10 % replacement at M20 grade 

concrete which provides good result than conventional concreteand other mix proportion 
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I.INTRODUCTION 

 
                Pond ash,also called a coal ash basin or surface impoundment,is an engineered structure used at fossil fuel 

power station for the disposal of two types of coal combustion products:bottom ash and fly ash.The pons ash used as a 

landfill to prevent the release of ash into an atmosphere.Altrough the uses of ash pond in combination with air pollution 

controls (such as wet scrubbers) decreases the amount of airborne pollutants,the structures pose series health risks for 

the surrounding environment. 

In recent years, the use of composite plates also becomes a subject of great interest in the structural community 

especially for strengthening of deficient structures. Strengthening of existing structure may become necessary because 

of a required increase in loading capacity, a change in usage of concrete. Poor design or construction, due to aggressive 

and accident events such as earthquake and wind, or because of detoriation. 

               Concrete is a veryversatile building material that is used in nearly every aspect of the infrastructure of 

developed countries. It is used in structural components such as beams, columns, floors, walls and dams. It is also used 

in pavement applications like parking lots, roads, etc., The high cost of conventional construction material affects 

economy of structure and also availability of raw material is very less due to higher use of concrete. Because of this, 

Waste materials are used for replacing the construction materials. Use of the waste materials not only helps in getting 

them utilized in cement, concrete and other construction materials, but also has numerous indirect benefits such as 

reduction in landfill cost, saving in energy, and protecting environment from possible pollution effect. 

                Cement is the most important ingredient of concrete. One of the important criteria for the selection of cement 

is its ability to produce improved microstructure in concrete. The selection of proper grade and good quality of cement 

is important for obtaining HSC. Some of the important factors, which play a vital role in the selection of the type of 

cement are compressive strength at various ages, fineness, heat of hydration, alkali content, tricalcium aluminate (C3A) 

content, tricalciumaluminate (C3S) content, di-calcium silicate (C2S) content and compatibility with admixturesetc.,  

                 The fly ash obtained from power station need suitable method for its disposal. So the best suitable method 

which all the power plant uses is wet disposal method. The fly ash, bottom ash and water are mixed until slurry is 

obtained and then the slurry is disposed in open lands. After the drying of that slurry clinkers are formed that can be 

collected as pond ash.Pondash is used as replacement material for cement in concrete. Pond ash is the combination of 

coal; fly ash and bottom ash mixed together with water to form slurry and pumped to the ash pond area.In ash pond 

area, ash is settled and excess water is decanted. These deposited ashes are called pond ash. It is used as a filling 

materials. 
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II. MATERIALS 

 

The collection of various materials like Ordinary Portland cement (OPC 53 grade), Fine aggregate (M-Sand),  

Coarse aggregate (20mm) and Super Plasticizer among various place under various conditions. 

 

 

 
 

                                                         Fig.1 Materials used 

 

                                           III. EXPERIMENTALWORK 

 

                 The strength of pond ash concrete is determined in the laboratory by testing the specimens. The 

chapter gives the details of the preparation of the specimens, curing and testing of the same to determine the 

compressive strength, split tensile, acid resistant of     p ond    a  s h   Concrete. 

 

A/COMPRESSIONTEST       

 

  Compressive strength is one of the important test to check the properties of concrete cubes. Cube 

moulds are usually 150 x 150 x 150 mm can be made from steel. In addition to that the suitability of hooked 

and jute fibres are mixed with the concrete. The cubes are removed from the curing tank dried and grit 

removed. 

     The concrete cubes are tested using a calibrated compression machine. The specimen should be 

placed at the centre of the pads located at the top and bottom portion of compression testing machine. The 

cubes are tested on the face perpendicular to the casting face. In this test the maximum load applied to the 

specimen the reading at failure is the maximum compressive strength of concrete. The compressive strength is 

determined using the given formula, 

Compressive strength, fck=
P

N/mm
2
 

 

 

 

 
 

Fig.2 Compression strength 
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B. SPLIT TENSILE STRENGTHTEST 

 

                Concrete is strong in compression but weak in tension due to its brittle nature and is not expected to 

resist the direct tension. A standard test cylinder of concrete specimen of 300mm length and 150mm diameter 

is placed horizontally between the loading surface of compressive testingmachine. 

               The compression load is applied diametrically and uniformly along the length of cylinder until the 

failure of the cylinder along the vertical diameter. To allow the uniform distribution of this applied load and to 

reduce the magnitude of the high compressive stresses near the point of application of this load. 

A uniform lateral tensile stress of force acting along the vertical plane causes the failure of the 

specimen, which can be calculated from the formula as 

 

Ft = 
2  

    
 

 
 

 

                                                                       Fig.3 Split tensile strength 

 

IV.  CONCLUSION 

 

           Based on the work of various researchers it was seen that pond ash can be a suitable material for replacement of 

concrete mix. Following conclusions can be drawn.The compressivestrength for 7and 28 days was increased up to 15-

20% replacement and after that compressive strengths were decreased for further more replacement.A marginal 

decrease was observed in the flexural strength upto 15-20% replacement level. A decrease in strength of concrete with 

the increase in levels of cement contentreplacement by pond ash is due to the replacement of the stronger material with 

the weaker material.Splitting tensile strength of concrete improved on use pond ash as cement in the ratio of 0%, 5%, 

10%, 15% and 20%. These ratio of pond ash have been mixed and tested for result.Workability of concrete decreases 

with the increase in percentage of Pond ashas itis more porous,therefore absorb more water than sandhence some super 

plasticizer can be used in increasing dose as percentage of pond ash is increased.The densities of hardened concrete 

linearly decreased as the replacement ratio of ash was increased from 10% to 100% as compared to standardconcrete 
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