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Abstract: This paper deals the fresh and hardening property of concrete made with M-Sand as sand and dolomite 

powder as cement replacement in different percentages of cement by dolomite powder is 0, 5, 10, 15 and 20% fine 

aggregate by M-Sand is 0, 10, 20, 30 and 40 by the weight of M40 grade concrete. The test specimens were cured and 

tested for compressive strength and split tensile strength in 7 and 28 days for concrete. The maximum strength is 

obtained for 30% replacement of M-Sand and 15% replacement of dolomite powder. 
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I. INTRODUCTION 

 

Prepared sand (M-sand) is an alternative to river sand for concrete construction. Manufactured sand is produced from 

hard granite stone by crushing. The crushed sand has cubic shape with grounded edges and is classified as washable 

construction material. Prepared sand volume (M-sand) 4.75mm less than. Since the prepared sand can be crushed from 

hard granite rocks, it is easily available at a nearby location, reducing the cost of transportation from a distant river sand 

bed. Therefore, construction cost can be controlled by using sand made as an alternative material for construction. 

II. OBJECTIVES 

1. To achieve the strength by using dolomite powder to partially replace cement in concrete. 

2. Compression and split tensile strength of concrete of M40 grade concrete 7 and 28 days. 

 

III. MATERIALS 

3.1. CEMENT 

The properties of cement are presented in Table 1. 

Table 1. Properties of cement 

S.No. Property Cement  (53 grade) 

1 Specific gravity 3.15 

2 Fineness 3.5% 

3 Consistency 33% 

4 Initial setting time 33 min 

5 Final setting time 510 n 

3.2 M-SAND 

Manufactured sand (M-Sand) is a substitute of river sand for concrete construction. Manufactured sand is produced 

from hard granite stone by crushing. The crushed sand is of cubical shape with grounded edges, washed and graded to 

as a construction material. The size of manufactured sand (M-Sand) is less than 4.75mm. Since manufactured sand can 
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be crushed from hard granite rocks, it can be readily available at the nearby place, reducing the cost of transportation 

from far-off river sand bed. Thus, the cost of construction can be controlled by the use of manufactured sand as an 

alternative material for construction. 

3.3 DOLOMITE 

Dolomite is an anhydrous carbonate mineral containing calcium magnesium carbonate. Dolostone is an alternative 

name sometimes used for the dolomitic rock type. Dolomite is a decorative stone, a source of concrete aggregates and 

magnesium oxide, as well as used in the production of magnesium.Calcite limestone is unusual or very expensive; 

dolomite is sometimes used as a flux to smelt iron and steel in its place. Large amounts of processed dolomite are used 

in the production of float glass. 

CONCRETE MIX DESIGN 

The mix proportion used to prepare concrete is1:1.47:2:0.40. 

IV. EXPERIMENTAL INVESTIGATIONS 

4.1 COMPRESSIVE STRENGTH RESULTS 

 

Table 2: Compressive strength of concrete with M-Sand as partial replacement for fine aggregates 

Sl.No. M-SAND 

Compressive strength of concrete, 

N/mm2 

7days 28 days  

1 0% 33.34 48.25 

2 10% 36.45 52.38 

3 20% 36.68 53.47 

4 30% 38.55 54.08 

5 40% 36.26 53.02 

Table 3: Compressive strength of concrete with dolomite as partial replacement for cement 

Sl.No. Dolomite  

Compressive strength of concrete, 

N/mm2 

7days 28 days  

1 0% 33.34 48.25 

2 5% 35.19 50.57 

3 10% 35.88 52.31 

4 15% 39.55 55.46 

5 20% 36.00 52.64 

4.2 SPLIT TENSILE STRENGTH RESULTS 

Table 4: Split tensile strength of concrete with M-Sand as partial replacement for fine aggregates 

Sl.No. M-SAND 

Split tensile strength of concrete, 

N/mm2 

7days 28 days  

1 0% 3.23 4.68 

2 10% 3.49 5.07 

3 20% 3.59 5.10 

4 30% 3.73 5.28 
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5 40% 3.26 4.77 

 

 

Table 5: Split tensilestrength of concrete with dolomite as partial replacement for cement 

Sl.No. Dolomite  

Split tensile strength of concrete, 

N/mm2 

7days 28 days  

1 0% 3.23 4.68 

2 5% 3.37 4.96 

3 10% 3.51 4.99 

4 15% 3.83 5.41 

5 20% 3.34 4.73 

 

V. CONCLUSION 

1. At 30% replacement of fine aggregate by M-Sand the achieved compressive strength of concrete is 38.55 and 

54.08 N/mm2 for 7 and 28days. 

2. At 30% replacement of cement by M-Sand the split tensile strength of concrete is 3.73. and 5.28N/mm2 at 7 

and 28 days. 

3. At 15% replacement of cement by Dolomite the achieved compressive strength of concrete is 39.55 and 

55.46N/mm2 for 7 and 28days. 

4. At 15% replacement of cement by Dolomite the achieved split tensile strength of concrete is 3.83 and 

5.41N/mm2 for 7 and 28days. 

5. The compressive strength of concrete with combined 30% of M-Sand with normal concrete is 12.08%for 28 

days. 

6. The compressive strength of concrete with combined 15% of dolomite with normal concrete is 14.94 %for 28 

days. 

7. The split tensile strength of concrete with combined 30% of M-Sand with normal concrete is 12.82% for 28 

days. 

8. The split tensile strength of concrete with combined 15% of dolomite with normal concrete is 15.59 %for 28 

days. 

 

REFERENCES 
1. Wild, S.; Khatib, J. M.; Jones, A. (1996), “Relative strength, pozzolanic activity and cement hydration in superplasticised  metakaolin 

concrete”, Cement and Concrete Research. 26, 10, pp. 1537-1544. 

2. Shanmugapriya et al. (2012), “Experimental researchers that compressive and flexural strength of concrete can be improved by partial 

replacement of cement by silica fume and manufactured sand for natural fine aggregates”. 

3. Mahendra R Chitlange et al. (2010), “Experimentally proved that due to addition of steel fiber to natural sand concrete and manufactured 

sandconcrete”. 
4. Deepa Balakrishnan S., Paulose K.C. Cochin University of Science and Technology, Kochi, Kerala, (2013), “Workability and strength 

characteristics of self-compacting concrete containing fly ash and dolomite powder”, AJER,Vol 2, pp43-47. 

5. Experimental Study On Partial Replacement Of Cement With Fly Ash And Complete Replacement Of Sand With M sand” ISSN: 2348 – 
8352, SSRG International Journal of Civil Engineering (SSRG - IJCE ) – Special Issue ICITSET Sep2018. 

6. Ragulraj,VennilaA,VenkatasubramaniR,SreevidyaV“AStudyonSelf-CompactingConcrete by Replacing Fine Aggregate and Cement by 

Foundry Sand and Dolomite Powder”.International Journal of Chem Tech Research,Vol.10 No.8, pp 119-126,2017. 
7. ViktorVaganov,AndreyKireev,SergeyAvdeev,GenadijsSahmenko,MarisSinka“Prospects for Effective Use of Dolomite in Concrete 

Compositions” Institute of Structural Macrokinetics and Material sScience RASVl adimir State 

University,RigaTechnicalUniversity,Dec2016,vol. 19, 27–32. 
8. Mechanical Properties of Concrete Incorporating used Waste Foundry Sand” ISSN: 2348 – 8352,SSRG International Journal of Civil 

Engineering (SSRG-IJCE)–SpecialIssueICITSET Sep 2018. 

9. Estimation of Thermal Cycles on Compressive Strength of Different Grades of Concrete”, is published inJournal of Engineering Technology 
& Management Science Qtrly June 2011 Volume II Issue 2 (ISSN:2229-9254). 

10. Chandramouli,K,  Marouthuramya Sai, Anitha,V, Pannirselvam et.al., (2019), Improvement of Silica Fume on Concrete by using Mix 

Proportions, Journal of Applied Science and Computations, 6(4), pp. 187-192. 

11. Chandramouli,K, Pannirselvam,N, Vijayakumar,D, (2019), Strength Studies on Pine Apple Fibre Concrete with Nano Silica, International 

Journal of Innovative Technology and Exploring Engineering, 8(7), pp. 3063-3065 

12. Pannirselvam,N, Chandramouli,K, Anitha,V, (2018), Pulse Velocity Test on Banana Fibre Concrete with Nano Silica, International Journal 
of Civil Engineering and Technology, 9(11), pp. 2853-58.  

https://iarjset.com/


ISSN (O) 2393-8021, ISSN (P)  2394-1588 

 
IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Vol. 8, Issue 7, July 2021 

DOI:  10.17148/IARJSET.2021.8748 

© IARJSET               This work is licensed under a Creative Commons Attribution 4.0 International License                 252 

13. Pannirselvam,N, Chandramouli,K, Anitha,V, (2019), Dynamic Young’s Modulus of Elasticity of Banana Fibre Concrete with Nano Silica, 

International Journal of Civil Engineering and Technology, 10(1), pp. 3018-3026.  
 

 

AUTHORS POFILE 

 
J.SREE NAGA CHAITANYA Working as Assistant Professor at NRI Institute of Technology, Andhra Pradesh, 

India, Email:jcbvchaitanya2@gmail.com  She completed M. Tech in structural engineering from JNTUH. Her research 

interests include concrete Technology and structural engineering. She is the author of over 10 papers in referred 

journals and International Conference including 1 paper. She is a member of M.I.S.T.E, IAENG  

 

Dr. K. CHANDRAMOULI Working as Professor & HOD Civil Engineering at NRI Institute of Technology, Andhra 

Pradesh, INDIA. Email: koduru_mouli@yahoo.com He completed Ph.D. from JNTU Hyderabad. His research interests 

include Concrete Technology and Structural Engineering. He published over 135 papers in various international 

journals and International Conferences, which includes 14 SCOPOUS INDEXED research papers. He received 5 

International awards for his research in concrete technology. He is the member of WORLD RESEARCH COUNCIL, 

M.I.S.T.E., M.I.C.I., IAEN   

 

Dr. N. Pannirselvam working as Associate Professor in SRMIST, Kattankulathur, Tamilnadu, Email: 

pannirsn@srmist.edu.in   He completed Ph.D. from Annamalai University, Tamilnadu as full-time research scholar and 

has 15 years of teaching experience and 4 years in VIT University, Vellore. At presently guiding 7 PhD Scholars. His 

research interests include concrete composites, concrete materials and structural engineering. He published over 60 

papers in various international journals. He has been serving as reviewer and editorial board member in reputed 

international journals  

 

 
THIRUMALA REDDY KALLAM pursuing B. Tech in department of civil engineering NRI TECHNOLOGY 

 

 

https://iarjset.com/

	Strength Properties on Concrete by Partial Replacement of Cement with Dolomite and Fine Aggregate with M-Sand
	3.2 M-SAND
	3.3 DOLOMITE
	4.1 COMPRESSIVE STRENGTH RESULTS
	4.2 SPLIT TENSILE STRENGTH RESULTS


