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Abstract: In recent days, the prosopisjuliflora (seemaikaruvelam) develops in a haphazard way in our lands and acts as a 
major environmental pollutant. In this project our main objective is to study the influence of partial replacement of 
cement with prosopisjuliflora ash, and to compare it with the compressive strength and workability of ordinary M20 
concrete. We are also trying to replace the various percentages like 10%, 15%, and 20% of prosopisjuliflora ash against 
cement to study the tendency of the Characteristic strength of concrete. 
Key Words – Cement (OPC53grade), Fine aggregate, Coarse aggregate, prosopisjuliflora tree ash, water. 

 

1. INTRODUCTION 
Concrete is a composite material consisting of aggregate (gravel and sand), cement, and water. As a construction material, 
concrete can be cast in almost any shape desired, and once hardened, can become a structural (load bearing) element. In 
any Construction project, the cement will take the major share in construction cost. So that, the replacement of Cement 
with any alternate material is essential to make the construction economical one. Puzzolona is one of the widely used 
alternate materials for replacing cement. Puzzolona is nothing but an Ash like Fly ash, Rice husk Ash, etc. In this way, we 
also try to use the prosopisjuliflora ash as a Puzzolona for replacing the cement and study the Characteristics of 
Concrete. Much research is undergoing in the construction industry to reduce the pollution in the environment. We 
carry out the project of to check the availability of cementation of prosopisjuliflora ash as admixture, Proposisjuliflora is 
nothing but is small tree is commonly known as seemaikaruvelam in villages. This tree is increasing rapidly in our lands 
and causes environmental problems such as reduction of ground water level. We are giving alternative solutions to 
reduce the construction cost as well as to remove these trees. 
 

2. LITERATURESURVEY 
 

P.Packialakshmi et al (2016) the paper discusses the effects of using hypo sludge and wood ash (prosopisjuliflora ash) as a 
partial cement replacement in concrete. An experimental study of concrete made with Ordinary Portland Cement (OPC) 
and 10% of OPC, replaced by hypo sludge. The hypo sludge 10% take as constant and further adding of wood ash from 
0% to 30% as cement replacement for concrete. To determine the effect of these materials on concrete properties and 
was compared to control M20 mix. Concrete specimens were tested for compressive strength, tensile strength, and 
flexural strength at the age of 28 days.  
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Etaveni Madhavi et al (2016) the objective of this research work is to reduce the cost of construction. Now a days 
the industrial wastes are rapidly increasing. To utilize such materials and to reduce such types of waste in the 
environment. The cement is replaced by wood ash. Wood ash limited to the grain size of less than 90 micrometer is 
added to cement by weight percentage of 0%, 5%, 10%, 15% by the method of replacement by weight. The samples were 
hydrated at direct time intervals ranging from one hour to 4 weeks. From this research the results are much better as 
compared to ordinary Portland cement. 
 

Raghu K et al (2017) in this paper they are investigated about the current situation of increasing cement producing 
industries produces large extent of carbon dioxide to nature and due to industries, the large extent of industrial by 
products (waste) are being accumulated to environment and economic concerns related to their disposal (land filling). 
Utilization of wastes materials like wood ash, risk husk ash, saw dust ash, coconut shell ash are used partial in concrete to 
minimize environmental and ecological problems. Mesquite wood ash is a by- product generated combustion of wood in 
wood-fired power plants, hotels, paper mills and other wood burning industries. The aim of this project is to minimize 
cost of project and to utilize the mesquite wood ash in concrete and minimize the disposal risk to nature. Here mesquite 
wood ash partially replaced to cement in concrete of various levels of 0%, 5%, 10%, 15%, 20% and 25%. The mechanical 
properties (compressive, split tensile and flexural strength) of concrete and durability properties (Acid attack and water 
absorption) are determined at different curing periods and were compared with control M- 30 mix. 
 

A.Durai Murugan et al (2017) in today’s world the main emphasis is on green and sustainable development. Cement 
industry is one of the major contributors to pollution by 0072eleasing carbon dioxide. So, by partially replacing cement 
with pozzolanic material such as prosopisjuliflora ash, the cement industry can serve both the purposes of meeting the 
demands of construction industry and at the same time providing a green and clean environment. Prosopis juliflora ash is 
difficult to decompose. So, using prosopisjuliflora ash is a major step towards sustainable development. Also,concrete is 
weak in tension, so with the addition of steel fibresits flexural and tensile strength is also enhanced. Prosopis juliflora ash 
is obtained from biomass waste power plants as a waste material. Prosopisjuliflora ash does not have cementitious 
property by itself which is responsible for strength generation. But in the presence of water, it reacts with free lime 
obtained from cement and form hydrated products (c2s and c3s) which helps in attaining strength and also improving 
durability. As the prosopisjuliflora ash is very fine in structure, it fills more voids and provides superior pore structure and 
thereby improves its strength at later stages due to reduced permeability. 
 
B.R.Harini et al (2017) an experimental investigation is carried out on a concrete containing waste prosopisjuliflora ash 
in the range of 0% to 20% by weight for M-20 grade concrete. Material was produced, tested and compared with 
conventional concrete in terms of workability and strength. These tests were carried out on standard cube of 
150*150*150 mm for 28 days to determine the compressive strength of concrete.  
 

J.Geetanjali et al (2017) In this research initial, an attempt has been made to use wood ash as a replacement to cement 
in varying percentage sand natural sand is replaced with 100% crusher stone sand. The materials used in this work were 
powdered wood ash sourced locally from a bakery in Anathapuramu. The wood ash was passed through IS SIEVE 90-
micron size. The study presents the behavior of wood ash replacing concrete. Analysis of wood ash, sieve analysis and 
specific gravity of wood ash and aggregate were conducted. A M20 grade mix concrete is proposed with mix proportions 
of 1:1.45:3.19 with water cement ratio of 0.50. Wood ash replacement is done in 0, 5, 10, 15, 20 and 25% to cement and 
in place of natural fine aggregate crushed stone sand has been used in the present study. 150×150×150 mm cubes and 150 
mm diameter and 300mm height cylinders were cast and tested to determine the cube compressive strength and split 
tensile strength at 7- and 28-days curing periods respectively. Since wood ash indicates slightly pozzolanic, water demand 
increases as the ash content increases and the setting time of the paste increases as the ash content increases. It may be 
seen from this research initial that the optimum percentage replacement of cement by wood ash may be considered as 
10%.  
Dixson Jeson.P et al (2017) this paper examines the possibility of using sawdust ash as replacement in fine aggregate 
for a new concrete. Natural sand was partially replaced (5%, 10%, and 15%) with SDA. Compressive strength and Tensile 
strength (cubes and cylinders) on 7, 14 and 28 days of age were compared with those of concrete made with natural fine 
aggregate. Fineness modulus, specific gravity, water absorption, Bulk density for sand (S) and SDA were also studied. The 
characteristic compressive strength of concrete is M25. The test results indicate that light weight of concrete and it is 
possible to manufacture concrete containing sawdust ash with characteristics like those of natural fine aggregate concrete 
provided that the percentage of sawdust ash as fine aggregate is limited to 5% respectively. 
 

M. Dennis Kumar et al (2017) In this project, durability of the concrete can be investigated when the partial 
replacement of fly ash class C and quarry dust on the cement and fine aggregates this project also reported that the test 
results of sulphate attack on the concrete cubes in curing process with water and H2SO4 solution this experimental 
investigation of partial replacements of fly ash class C and quarry dust has been chemically and physically characterized 
with the ratio of 10%, 20%, 30% and 30% weight of the cement and fine aggregates in concretes. Fresh concrete test like 
as compaction factor test and hardened concrete test like as  
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3. METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. MATERIAL TESTING 
 

Testing of Cement 
Initial Setting time of Cement 26 Min 

Normal Consistency of Cement (0% ash) 32% 
Normal Consistency of Cement (10% ash) 35.50% 
Normal Consistency of Cement (15% ash) 37% 
Normal Consistency of Cement (20% ash) 38.50% 

Fineness of Cement 6.95% 
Testing of Sand 

Specific Gravity of Sand 2.53 
Fineness Modulus of Sand 3.5 

Testing of coarse Aggregate 
Specific Gravity of Aggregate 2.36 

Fineness Modulus of Aggregate 8.389 
Water absorption test for coarse aggregate 2.17% 

Testing of Water 
pH Value 6.5 

Turbidity presents in Water 1.5 ppm 
Total dissolved solids 127 ppm 

Chloride content present in water 1525 ppm 
Residual chlorine presents in water 0 ppm 

  
5. MIX DESIGN 

 
DETAILS DESIGNATION 

Conventional Concrete A 
Ash Addition 10% A1 
Ash Addition15% A2 
Ash Addition20% A3 

 

Literature’s Collection 

Material Collection 
 

Material Testing 
 

Making a Specimen 
 

Casting of specimen 
 

Curing and Testing 
 

Results and Discussions 
 

Conclusion 
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5.1 MIX PROPORTION 
 

SAMPLES CEMENT (kg) F.A (kg) C.A (kg) WATER (lit) ASH (kg) 
A 372 599 1155 186 0 
A1 278 714 1011 195 31 
A2 278 707 1061 195 49 
A3 278 699 1049 195 70 

 
 

6. COMPRESSIVE STRENGTH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 COMPRESSIVE STRENGTH TEST 
 
6.1 COMPRESSIVE STRENGTH TEST RESULTS 
 

SAMPLE % of Ash added 7 Days 14 Days 28 Days 

A 0% 23.29 24.44 25.51 
A1 10% 22.00 19.56 24.22 
A2 15% 19.91 20.53 22.44 
A3 20% 18.00 20 25.87 

 
 

 
 

Fig2. COMPARITION OF COMPRESSIVE STRENGTH RESULTS 
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7. SPILT TENSILE STRENGTH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3 SPILT TENSILE STRENGTHTEST 
 

7.1 SPLIT TENSILE STRENGTH TEST RESULTS 
SAMPLE % of Ash added 7 Days 14 Days 28 Days 

A 0% 2.74 3.65 4.38 
A1 10% 2.05 2.97 4.1 
A2 15% 2.13 3.1 4.25 
A3 20% 2.22 3.25 4.38 

 

 
 

Fig 4. COMPARITION OF SPLIT TENSILE STRENGTH RESULTS 
 

8.1 FLEXURAL STRENGTH TEST RESULTS 
 

SAMPLE % of Ash added 7 Days 14 Days 28 Days 
A 0% 2.29 3.16 3.25 
A1 10% 1.68 2.73 2.59 
A2 15% 1.84 2.78 2.75 
A3 20% 2.00 2.89 2.8 
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8. FLEXURAL STRENGTH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5 FLEXURAL STRENGTH TEST 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6. COMPARITION OF FLEXURAL STRENGTH RESULTS 
 

9. COST COMPARISON FOR 1m3 OF CONCRETE 
 

Concrete (0% Replacement) for 1m3 

Materials Qty Unit Rate Amount (Rs) 

Cement 370.28 Kgs 1Mt 6800.00 2522.80 

Sand 0.386 M3 1477.20 570.20 

Aggregate 0.900 M3 1093.40 984.06 

Total 4077.06 

 
 

Concrete (10% Replacement) for 1m3 

Cement 333.25 Kgs 1Mt 6800.00 2266.10 

Sand 0.386 M3 1477.20 570.20 

Aggregate 0.900 M3 1093.40 984.06 

Prosopis Juliflora Tree Ash 37.029 Kgs Kg 0.00 0.00 

Total 3820.36 

Difference -256.70 
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10. CONCLUSION 
As per our project prosopisjuliflora tree ash is effectively used in construction as a replacement to the binding material 
cement. We are using prosopisjuliflora tree ash as10%, 15%, 20% to the weight of cement in our construction industry. By 
adding this prosopisjuliflora tree ash, we successfully gain strength to the cement concrete. The compressive strength of 
concrete cube with 100% cement is 25.51N/ mm2 at an age of 28 days, and the compressive strength of cubes at the 
same age of 28 days with a replacement of prosopisjuliflora ash of 10%, 15%, and 20% is respectively 24.22N/mm2, 
22.44N/ mm2 and 25.87N/ mm2. So, the prosopisjuliflora tree ash is used efficiently. By adding this ash, the cost of 
construction is reduced up to Rs.257.00 per one meter cube of concrete when replacing with 10% ash. So, demand for 
this ash will become high and to get the ash trees are in need to destroy, by destroying the prosopisjuliflora tree we can 
save this environment and we can increase ground water table. 
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