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ABSTRACT: Prosopisjuliflora is a type of tree which absorbs ground water and atmospheric moisture heavily. In 

order to save the environment and to save the natural resources. Hence the Juliflora has been mostly used in industries, 

power plants, incineration, etc. hence the residue generation is more. The industrial byproducts (waste) are being 

accumulated to a large extend leading to environmental and economic concerns related to their disposal. Cement emits 

vast amount of greenhouse gases, forcing researchers to look for an alternative such as sustainable building practice. 

This paper presents an overview of the work and done on the incorporation of Prosopisjuliflora ash as partial 

replacement of cement in concrete. In today’s world the main emphasis is on green and sustainable development. 

Cement industry isone of the major contributors to pollution by releasing carbon dioxide. So by partially replacing 

cement with pozzolanic material such as prosopisjuliflora ash, the cement industry can serve both the purposes of 

meeting thedemands of construction industry and at the same time providing a green and clean environment. 

Prosopisjulifloraashis difficult to decompose. So usingprosopisjuliflora ash is a major step towards sustainable 

development. Also the concrete is weak in tension, so with the addition of steel fibres it’s flexural and tensile strength 

is alsoenhanced. Prosopisjulifloraash is obtained from biomass waste power plants as a waste material. 

Prosopisjuliflora ash is obtained from biomass waste power plants as a waste material. It is not able to produce the 

cementitious property required to generate strength on its own. However, when combined with water, it can react with 

the free lime present in cement to form hydrated products such as C2S and C3S. This combination helps in attaining 

strength and also improving the durability of the product. 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. 

 

KEWWORDS: Prosopisjuliflora ash, sustainable, green and clean environment, cementitious property and 

permeability. 

 

I. INTRODUCTION 

 

Prosopisjuliflora is a type of tree which absorbs ground water and atmospheric moisture heavily.Dense impenetrable 

thickets of invasive trees and shrubs compete with other water users and thus disrupt ecosystem functioning and 

services. Recently the Tamilnadu government started removing the tree with the help of PWD. Hence the Juliflora has 

been mostly used in industries, power plants, incineration, etc. hence the residue generation is more. The industrial 

byproducts (waste) are being accumulated to a large extend leading to environmental and economic concerns related to 

their disposal. Cement emits vast amount of greenhouse gases, forcing researchers to look for an alternative such as 

sustainable building practice. This paper presents an overview of the work and done on the incorporation of 

Prosopisjuliflora ash as partial replacement of cement in concrete. The characteristics of the ash depend upon biomass 

characteristics (herbaceous material, wood or bark), combustion technology (fixed bed or fluidized bed) and the 

location where ash is collected. As wood ash primarily consists of fine particulate matter which can easily get air borne 
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by winds, it is a potential hazard as it may cause respiratory health problems to the dwellers near the dump site or can 

cause groundwater contamination by leaching toxic elements in the water. 

 

Due As the disposal cost of the ashes is rising and volume of ash is increasing, a sustainable ash management which 

integrates the ash within the natural cycles needs to be employed. Extensive research is being conducted on industrial 

by products and other agricultural material ash like wood ash which can be used as cement replacement in concrete. To 

current boom in construction industry, cement demand has escalated which is the main constituent in concrete. Also, 

the cement industry is one of the primary sources which release large amounts of major consumer of natural resources 

like aggregate and has high power and energy demand for its operation. So utilization of such byproduct and 

agricultural wastes ashes solves a twofold problem of their disposal as well providing a viable alternative for cement 

substitutes in concrete. Hence, incorporating the usage of Juliflora ash as replacement for cement in blended cement is 

beneficial for the environmental point of view as well as producing low cost construction entity thus leading to a 

sustainable relationship. Rice husk ash and fly ash, are major players which already proven to be effective mineral 

admixtures to cement at various percentages. Juliflora ash is also a similar waste materials produced from Juliflora 

burning industries which is mainly used as a fertilizer for soil. Significant quantities of Juliflora ash is currently land 

filled near the industries that uses Juliflora as a fuel partially or fully which poses a threat to the environment in many 

ways to life stock around. Chemical analysis of Juliflora ash shows that it has pozzolanic property, and using it as a 

partial replacement to cement may be one of the best application in the current environment scenario. 

 

II. EXPERIMENTAL 

 

2.1 Cement 

Sri Devi Traders provided ordinary Portland cement of grade 53 in compliance with IS 12269-1987.The 

Indian Standard Code was used to determine the physical characteristics of cement, and the findings are 

reported in Table 1. 

 

Table.1 Physical characteristics of cement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Fine Aggregate 

The river sand used in this study was collected in Karur, Tamil Nadu. The test results were compiled in 

Table 2 and the physical characteristics of river sand were determined in accordance with Indian 

Standard. Sand from rivers served as the fine aggregate and conformed to IS: 383-1970 Zone-II of 

Table 4.  

 

 

 

 

 

 

 

 

S.No. Test Experimental Values 

1 Fineness of cement 3.0% 

2 Specific Gravity 3.04 

3 Acceptable consistency 28% 

4 

Setting time of cement in Minutes 

Initial 

Final 

 

    80 

280 

5 

Compressive strength in MPa 

7Days 37.20 

28 Days 53.30 
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Table2: Physical characteristics of fine aggregate 

 

Sl. No. Property Value 

1 Specific gravity 2.62 

2 Fineness Modulus 2.60 

3 Free Moisture 1% 

4 Grading Zone-II 

5 
Volumetric density in Kg/m3 

Loose state 

Dense state 

 

1640.35 kg/m3 

1861.42 kg/m3 

 

2.3 Natural Coarse Aggregate 

The coarse aggregate used in this research was purchased from Ramakrishna Crushing Unit, Erode, Tamil Nadu. 

Coarse aggregate had a maximum size of 20 mm. Table 3 displays the outcomes of Physical properties 

of Natural coarse aggregate. 

 

Table3: Physical characteristics of Natural coarse aggregate 

 

S.No Property Value 

1 Specific Gravity 2.64 

2 Impact value 10.5 

3 Aggregate crushing value 20.19% 

4 Abrasion value in % 16 

5 
Volumetric density in Kg/m3 

Loose state 

Dense state 

 

1452.25 kg/m3 

1575.35 kg/m3 

6 Water absorption in % 0.10 

7 Elongation index in % 22 

8 Flakiness index in % 20 

 

Water: 

Water used for mixing and curing was potable water, which was free from any amounts of oils, acids, 

alkalis, sugar, salts and organic materials or other substances that may be deleterious to concrete or 

steel. The pH value should not be less than 6. The solids present were within the permissible limits as 

per clause 5.4 of IS: 456 – 2000. 

 

2.4 Juliflora Ash (PJA): 

Three different proportions of concrete mix (PJA  replacement of  2.5%, 5%, 7.5%, 10%, 12.5%, 15%, 

17.5% & 20% by weight of cement) including the control mixture were prepared with water to binder 

ratio of 0.5. The specific gravity of PJA was found to be less than that of cement. Specific gravity of 

Juliflora ash is 2.75 conforming to BS 5628-1: 2005. The suitable range of specific gravity of juliflora 

ash is 1.6 to 2.8.  

 

Table 4: IS: 383-1970 Zone-II 

 

Sl. No. Property Value 

1 Specific gravity 2.75 

2 Water absorption 5% 

 

2.5 Mix design for concrete 

The Indian standard recommended method IS10262-2009 was used to create a design of the concrete 

mix for M20 grade, with target strength of 26.6MPaTable 5 displays the number of ingredients utilized 

to prepare the concrete. 
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Table 5: Materials for concrete and their quantities per cubic metre 

 

In the preceding Table 5, Concrete that is prepared conventionally abbreviated CC. PJA2.5 stands for 2.5% 

of ProsopisJuliflora Ash replacement replacement for cement in concrete. PJA20 stands for 20% of 

ProsopisJuliflora Ash replacement for cement in concrete. In the experimentation work, same nomenclature 

was suggested as PJA2.5 throughPJA20. 

 

2.6 Tests for Compressive Strength 

To investigate the compression behavior of ProsopisJuliflora Ash concrete. Cubes specimens measuring 

150x150x150mm were cast, and the cement was replaced with ProsopisJuliflora Ash. A total of 54 cube 

examples were cast; 6 of them were made with natural coarse aggregate, and the remaining samples 

were created by substituting 2.5%, 5%, 7.5%, 10%, 12.5%, 15%, 17.5% & 20% of cement with 

ProsopisJuliflora Ash. In all of the mixtures, the testing work has used fine aggregate, specifically clean 

river sand.Figure.1. Show the testing of cube specimen in CTM. 

 

 
 

Fig. 1: Testing of cubespecimen in CTM 

 

2.7 Tests for Split Tensile Strength 

To investigate the Split Tensile behavior of ProsopisJuliflora Ash concrete. specimens measuring 

30cmx15cm were cast, and the cement was replaced with ProsopisJuliflora Ash. It is crucial to test at least 

three specimens for the appropriate ages in order to determine the split tensile strength for 14 and 28 days. 

To ensure proper placement of the specimen in the compression testing machine, a diametrical line 

connecting the two ends of the specimen was drawn before testing. Figure 2 shows the setup for split tensile 

strength. 

 

S.No 
Name of 

mix 

% of Prosopis 

Juliflora Ash 

Cement in 

kg/m3 

Prosopis 

Juliflora Ash  

in kg/m3 

Fine 

aggregate  

in kg/m3 

Coarse 

aggregate in 

kg/m3 

Water in 

lit 

1 CC 0 383 0 582 1125 183.8 

2 PJA2.5 2.5 373.4 9.6 582 1125 183.8 

3 PJA5 5 363.85 19.15 582 1125 183.8 

4 PJA7.5 7.5 354.20 28.8 582 1125 183.8 

5 PJA10 10 344.7 38.3 582 1125 183.8 

6 PJA12.5 12.5 335.14 47.86 582 1125 183.8 

7 PJA15 15 323.55 57.45 582 1125 183.8 

8 PJA17.5 17.5 315.97 67.03 582 1125 183.8 

9 PJA20 20 306.4 76.6 582 1125 183.8 
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Fig. 2: Testing of a sample in CTM 

2.8  Flexural Strength Test 

.Flexure Strength testing was carried out using a symmetrical third point loading pattern. Size of the 

specimen is 150x150x700mm. The load points were marked at one-third of the span, and the theoretical 

maximum tensile stresses that reached the test beam's bottom fiber, known as the Modulus of rupture, 

were calculated.Under third-point loading, one-third of the length of the beam's extreme fiber was subjected 

to the highest stresses, resulting in the critical crack developing at any point along one-third of the beam's 

length.  

 

 
 

Fig.3: Loading of beam specimen 

 

 
 

Fig.4: Propagation of crack under the roller 

 

The center-point loading test will yield a higher value of modulus of rupture but more variable values. As a 

result, the center-point loading test is rarely used to determine flexural strength. Figure.3 and 4 shows the 

test setup for a third-point loading specimen. And Propagation of crack under the roller. 
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III. RESULT AND DISCUSSION 

 

3.1 Compressive strength test 

 

 
 

Compressive strength of concrete cube test provides an idea about all the characteristics of concrete. Cube Test Result 

Samples with 5%, 10%, 15% and 20% 25% and 30% replacement of cement with PA ash were casted. The cubes were 

casted as per the procedure specified in IS: 10262 (1982), IS 516:1959 and IS 456:2000.The strength of 3 samples was 

tested at 3, 7, 14 and 28 days using compression testing machine. The compressive strength values were compared with 

that of conventional concrete mix of M30.The obtained results are shown in graph. Regards compressive strength 

gradually increases at up to 25%, after 30% suddenly decreased so they 25% (PJA +WGP) gets maximum strength. 

Fig. 5. 

 

3.2 Split tensile strength 

The tensile strength of concrete is one of the basic and importantproperties which greatly affect the extent and size of 

crackingin structures. Moreover, the concrete is very weak in tension due toits brittle nature. Hence. It is not expected 

to resist the direct tension. So, concrete develops cracks when tensile forces exceed itstensile strength. Therefore, it is 

necessary to determine the tensilestrength of concrete to determine the load at which the concrete members may crack. 

Furthermore, splitting tensile strength teston concrete cylinder is a method to determine the tensile strengthof concrete. 

The procedure based on the ASTM C496 (Standard Test Method of Cylindrical Concrete Specimen) which similar to 

othercodes IS 5816 1999. Finally, different aspects split cylinder test of concrete specimen will be discussed in the 

following sections Fig. 6. 
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3.3. Flexural strength test 

 

 
 

Flexure tests are generally used to determine the flexural modulus or flexural strength of a material. A flexure test is 

more affordable than a tensile test and test results are slightly different. The material is laid horizontally over two points 

of contact (lower support span) and then a force is applied to the top of the material through either one or two points of 

contact (upper loading span)until the sample fails. Flexural strength is defined as the maximum stress at the outermost 

fiber on either the compression or tension side of the specimen. Flexural modulus is calculated from the slope of the 

stress vs. strain deflection curve. These two values can be used to evaluate the sample materials ability to withstand 

flexure or bending forces. In this graph explained 25% replacement of PJA and WGP as maximum strength attained. 

Fig. 7. 

 

IV. CONCLUSION 

 

The 28-day compressive strength of cube with all the three percentagesof replacement satisfied the strength 

requirement. The3,7,14 and 28- day compressive strength of cube with 25% replacementof cement with Juliflora ash 

was founded as Optimum value.Objectives are concluded with the values. The utility of ProsopisJuliflora ash as a 

partial replacement ofcement in concrete in correct way as per IS Codal Provisions up to 25% at maximum. Compare 

the performance with standard concrete and ProsopisJuliflora ash concrete in the Results can be acceptable t IS codes. 

It is also act as SELF RETARDER parameter to increase the Settingtime as well as increased. Material Properties of 
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Materials and PJA can be completed. To found out the mechanical and durability of concrete. Based on the 

experimental investigation on concrete with cement is partially replaced by Prosopisjuliflora as 15% on 7,14& 28 days 

the following conclusions were made: 

1. Compressive strength of concrete increases with the amount of Prosopisjuliflora by 15 % on various days of curing 

respectively. 

2. After that strength gradually slips while increasing the percentage of Prosopisjuliflora. 

3. The replacement of cement with Prosopisjuliflora up to 15% is desirable, as it is cost effective. 

4. As a result of these, this research work concludes that more than 15% of Prosopisjuliflora is not a suitable material 

for cement replacement in concrete. 
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