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Abstract- Study of concrete, structural properties of formed accreted concrete with and In this without pulverized bone were 

investigated. The flexural behaviour of foam concrete containing pulverized bone as partial replacement of cement. A total no. 

of forty two cubes were used to investigate the flexural behaviour of the specimen. The pulverized bone content was varied 

from 0 to 10.5% at interval of 1.5%, 3%, 4.5%, 6%, 7.5%, 9%, 10.5% in used to bone powder at replacement of cement. The 

result of control specimens at 28 days curing age in the cube. It can be concluded that formed aerated concrete used for this 

study has potential for structural applications. Also pulverized bone can be used to reduce the quantity of cement used in 

aerated concrete production thus, ridding our environment of potentially harmful wastes as well as reduce the consumption of 

non-enable resources. To a mix of cement and bone powder to a concrete. The bone powder are used 

1.5%,3%,4.5%,6%,7.5%,9%,10.5% by partial replacement of cement in a cubes test than the strength increases and reached 

maximum compressive strength at 7.5% and then start to decreases 9%,10.5%. 
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I. INTRODUCTION 

The concrete of the most important components in a building and production is cement. But cement manufacturing is 

at a great environment cost. The fact that components of concrete, cement, sand, gravel, admixture and additives, very in 

properties, size and function make concrete a heterogeneous, complex and brittle material. To a bone powder is used in a 

building material and other industrial areas. Increased the setting times, improved workability and increase the compressive 

and flexural strength of concrete. It has also made possible the use of many industrial and agricultural waste products in its 

production with attendant environmental benefits. To a bone powder made by calcium oxide and other chemical sources. To a 

waster product suitable for use in foam concrete production especially for lowest construction is pulverized bone obtained 

from cow bones                                                       generated. Pulverized bone is suitable as a partial replacement of cement. The use 

of pulverized bone was also found to be Cost effective when compared with normal concrete of comparable strength. To a 

investigate of a bone influence of pulverized bone on the consistency and the setting time of paste incorporating pulverized 

bone. Assess the strength development of cement sand mortar incorporating pulverized bone. Concrete has contained to 

maintain its dominant position over all other construction material due to the fact it allows investigation and varying of the 

forms and strength, using the same basic components of cement, sand, graves, and water of all of these materials cement is only 

the most expensive. 

 

II. MATERIALS AND EXPERIMENTAL   
 

INVESTGATION 

2.1 Materials: In this investigation study the following materials normally, cement, fine aggregate, coarse aggregate water and 

bone powder are partial replacement o cement were used 

2.2 Ordinary Portland cement (OPC): The cement of 43 grade confirming by IS Code 8112 - 1989 manufactured by Jaypee 

Company was used in this experimental work. Cement with specific gravity 3.15 was used for preparation of test specimens. 
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2.3 Coarse Aggregates: Broken stone from the local quarry of site 20 mm and 10 mm in the ratio of 60:40 respectively 

confirming IS:383 - 1970 was used as coarse aggregate. The specific gravity of 10 mm and 20 mm coarse aggregate were taken 

as 2.69 and 2.72 respectively. 

2.4 Fine Aggregates: River sand was used for the fine aggregates of Zone II conforming to IS 383-1970 with specific gravity 

2.62. The particle size of sand were these passing through sieve size 3.75mm but retained on sieves of 65. 

2.5 Water: Fresh clean and portable water from tape was used from mixing and curing the concrete as per IS-456-2000 in the 

entire experimental program. 

2.6 Super placicizer: A superplaticizer was used in all mixes was added 0.2% by weight of cemencious to all mixes 

confirming to IS 9103:1999. The specific gravity of master glenium sky 8630 superplasticizer was 1.18. 

2.7 Bone Powder: The material was bone powder used in concrete mix in % of 1.5%, 3%, 4.5%, 6%, 7.5%, 9%,10.5% 

bone powder in a cubes and check the strength and was bagged and store in a cool place. 

III. MIX DESIGN 

Concrete for M25 grade were prepared as per IS 10262:2009 for M25 grade concrete for 

material of as follows: 

Table-1 Quantities of Materials 

 

 

 

 

IV. TESTING 

4.1 Workability Slump cone test was performed to determine the workability using standard size of slump moulds as per 

IS:1199-1999. 

4.2 Compressive strength: 48 cubes mould of size 150x150x150 mm were constructed and allowed for curing in a curing tank 

for 28 days and they were tested at 7 days,and 28 days. on compression testing machine as per IS : 516-1959. Cube 

compressive strength (fck) in Mpa = P/A where P=cube compression Load, A=Area of the cube. 

V. RESULTS & DISCUSSION 

5.1 Compressive strength: Max compressive strength 34.89N/mm2is gain when replacement of cement by bone powder at 
7.5% and other % of replacement of cement by bone powder as listed below- fck'=fck+1.65s 

 

=25+1.65x4 
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=31.6 N/mm2 

% %      of bone powder Compressive 

strength (N/mm2) 

Compressive 

Strength (N/mm2) 

 7 days 28days 

0 23.33 32.44 

1.5 23.46 33.52 

3.0 24.10 34.42 

4.5 24.18 34.53 

6.0 24.30 34.65 

7.5 24.52 34.78 

9.0 22.10 32.12 

10.5 21.89 31.75 
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VI. CONCLUSION 

From the investigation following conclusions are - 

1. By curing 28 days of 7.5% of cement replaced concrete cubes by bone powder and achieved max compressive strength 

34.78% N/mm2.  

2. The using of pulverized bone powder in replacement of cement to help clean the environment. 

3. Bone powder may be used in place of cement.  

4. Bone powder is costlier than cement not easily available. 

 

REFERENCES 

[1] Soumya shree and Anshul Tyagi "Study on effects of partial replacement of cement by Rice fusk ask in preparation of 
Mortar" Journal of Civil Engineering and Environmental technology volume-2 September 2015. 

 

[2] Efeikponmwosa, Christopher Fopohenda, Emeka Aniebona and Folssade Lasoju "Fexural Behaviour of Reinforced 
concrete Beams containing polyvingl waste powder (PWP) ad Replacement of cement". Volume-15, November 2014. 

 

[3] Funso Folade, Efc Ikponwosa, and Christopher Fophunda" Flexural performance of foam concrete containing pulverised 
bone as partial replacement of concrete. Maejo Int. J.Sci Tehoeol 2014. 

 

[4] O. Ettu, K.C. Nuachukwa, J.I. Arimanwa, T.U. Anyanwa S.O. Okpaa. "Strength of Blended Cement Sandcrek & Soilcrete 
Blocks containing Afikpo Rice fusk Ash and Cob Ash. International Journal of Modern Engineering Reserach Vol-3, Issue-3, 
May-June 2013. 

 

[5] Senot Sangadji and Erik Schlengen. "Mimicking Bone Healing Process to self repair concrete structure novel approach 
using porous Network concrete. Microalab, Faculty of Civil Engineering and Geoscienus, Delft university of Technology 
the Netheralands 2013. 

 

[6] Aladetuhan N.F. and Sogbesan O.A. "utilization of blood meal as a protein ingredient from animal waste product in the 
diet of oreochromis niloticuss". Federal college of Fisheries and Marine Technology, P.M.B. Victorial Fsland logos state, 
Higeria, Department of Histeries, Federal University of Technology. Yola, Admaua state, Nigeria, Vol.-5(9) September 
2013. 

 

[7] F. Falade, E. Ekponanwasa C. Faponudana " International Journal of Scientific & Engineering Reserach Volume 3, Issue 7 
June 2012. 

 

 

[8] Mr. M.K. Maraliya " Tensite behavaiour of reactive powder concrete containing steel fibres and slica fame " International 
Journal of Engineering Resarch and Development Volume 4 Issue 4 (October 2012). 

 

[9] D.A. Opeymi, O.O. Makine. "The Suitability of partial replacement of cement with Rice flusk ash and bone Powder in 
concrete structures "International Journal of Engerging Technology and Advance Engineering, Volume-2, Issue-9, 
September 2012. 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 06 Issue: 05 | May 2019                   www.irjet.net                                                                   p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 4502 
 

[10] Virginja Valaciene "utilization of meat and bone meal bottom ash in ceramics? Materials Scinece, Vol No. 17 2011. 
 

[11] CYR Martin, coutanol marie, FDIR Rachida, Clastres Pierre "Characterisation of meat and bone meal (MBM) 
bottom ash in mortars" UPSE, 135 Avenal as Rangueil, Volume 3 2010. 

 

[12] S.S. EN-12390-3 (2009) "Testing Harderal concrete compressive strength of test specimens". 
 

[13] Cisse, I.K. & Laqurebe M. & Mechnical Characterization of sandesreted with rice Ruskash additions study applied to 
senegal cement and concrete research. (2000). 

 

[14] M.L. Gambhir "Fundamentals of Reinforced concrete Design." 
 

[15] IS: 10262 (1982) standard code for Recommended guidance for concrete mix design. 
 

[16] IS: 1489 (Part-I) 1991, standard code for porland pozzolana cement specification. 
 

[17] IS: 4032:1985 Indian standard code for method of chemical analysis of Hydroaulic cement. 
 

[18] IS: 456-2000 specification for plain and reinforced concrete. 
 

 


