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Abstract:  Traditionally, naturally available river sand has been the choice and there are no issues with this practice. With ever 

increasing construction activities, this resource is dwindling globally. Restrictions put in place by various governmental agencies has brought 

in severe strains on the construction industry to look for alternate materials. M-sand and GGBS are two such alternatives that are used to 

replace natural sand in cement concrete. The purpose of this project is to investigate the feasibility of these materials as a replacement to 

natural sand by conducting experiments. 

 

 

I. INTRODUCTION 

Natural sand has been widely used as fine aggregate in cement concrete. Due to immense depletion of sand from river beds, it affects 

environment in various ways. Alternatives are being explored to replace natural sand. Two of the alternatives are M-sand and GGBS. 

Experimental analysis is done on M-sand and GGBS to examine their qualities and characteristics and their ability to replace Natural 

sand in Cement concrete. These materials are tested for their specific gravity, workability and compressive strength. 

 

II. METHODOLOGY 

MANUFACTURED SAND (M-SAND).Artificially manufactured sand acquired  by processing quarry dust. Grey in colour, cubical 

in shape, manufactured as per IS, BS, ASTM standards. There are no over sized particles, no marine products, or clay and silt 

particles in M-sand unlike natural sand. It has similar chemical composition as natural sand. 

 

III. MANUFACTURING PROCESS 

Extracting 

Crushing 

Sorting 
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IV. GROUND GRANULATED BLAST FURNACE SLAG (GGBS) 

By-product from the blast furnaces used to make iron. 

Off white in colour, very fine. 

Chemical composition is CaO, Silica, Alumina, Magnesia. 

 

V. MANUFACTURING PROCESS 

Collection of slag 

Quenching 

Grinding 

VI. TESTS CONDUCTED 

TEST ON FINE AGGREGATE; 

SPECIFIC GRAVITY 

WORKABILITY TEST ON FRESH CONCRETE; 

VEE BEE CONSISTOMETER 

SLUMP CONE TEST 

TEST ON HARDENED CONCRETE; 

COMPRESSION TEST  

 

VII. SPECIFIC GRAVITY TEST 

 

 

 

 

 

 

 

 

 

 

 

 

VIII. SLUMP CONE TEST 

FINE AGGREGATE W/C RATIO SLUMP VALUE (mm) 

100% NATURAL SAND  0.5  75 

100% M SAND  0.5 

  

 60 

 100% GGBS  0.5  40 

 

 

 

  
 

 

MATERIAL  AVG.SPECIFIC GRAVITY VALUE 

NATURAL SAND 2.61 

MANUFACTURED SAND 2.62 

GGBS 2.9 
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IX. VEE-BEE CONSISTOMETER 

 

FINE AGGREGATE W/C RATIO CONSISTENCY IN SECONDS 

 100% NATURAL SAND   

0.5 

  

18 

  

100% M SAND 

  

0.5 

  

  

22 

  

100% GGBS 

  

0.5 

  

27 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                               © 2021 IJCRT | Volume 9, Issue 6 June 2021 | ISSN: 2320-2882 

IJCRT2106649 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f528 
 

X. COMPRESSIVE STRENGTH OF NATURAL SAND 

 

 

 

 
 

 

XI. COMPRESSIVE STRENGTH OF M-SAND 

 

  

CUBE COMPOSITION 

WEIGHT OF CUBE 

(g) 

7-DAY 

STRENGTH 

(N/mm2) 

14-DAY 

STRENGTH 

(N/mm2) 

  

25% M-SAND 

  

8.23 

  

23.12 

  

25.60 

  

50% M-SAND 

  

8.352 

  

24.10 

  

27.50 

 

 

XII. COMPRESSIVE STRENGTH OF GGBS 

 

  

CUBE COMPOSITION 

WEIGHT OF CUBE 

(kg) 

7-DAY 

STRENGTH 

(N/mm2) 

14-DAY 

STRENGTH 

(N/mm2) 

  

25% GGBS 

  

7.29 

  

23.86 

  

27.75 

  

50% GGBS 

  

7.866 

  

25.10 

  

28.70 

CONCLUSION 

M-sand and GGBS are analysed for different characteristics such as specific gravity, workability and compressive strength. 

Workability for M-sand is quite similar to natural sand. Compressive strength of concrete with M-sand is also identical. 

Workability of GGBS is lower than both M-sand and natural sand and addition of plasticizers is necessary for use in concrete. 

Compressive strength of concrete with GGBS is marginally higher than that of M-sand and natural sand. Hence, M-sand and 

GGBS proves to be a suitable replacement for natural sand as fine aggregate in cement concrete 

  

CUBE COMPOSITION 

WEIGHT OF CUBE 

(kg) 

7-DAY 

STRENGTH 

(N/mm2) 

14-DAY 

STRENGTH 

(N/mm2) 

 Reference Mix (0% 

replacement) 

 8.487  21.50   

25.90 

http://www.ijcrt.org/


www.ijcrt.org                                                               © 2021 IJCRT | Volume 9, Issue 6 June 2021 | ISSN: 2320-2882 

IJCRT2106649 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f529 
 

REFERENCES 

[1] A.D. and Roesler J.R. [2005], Villalovos, S & Lange “evaluation, testing and comparison between crushed manufactured 

sand and natural sand Technical Note, University of Illinois”, “Dept of Civil & Environmental Engineering 2129 NCEL, 

MC-250, Urbana, IL.” 

[2] Abdullah H. AlSaidy( August 2009), “ Copper slag as sand replacement for high performance concrete” , Cement and 

Concrete Composites, 31(7), pp 483488. 

[3] Adanagouda, Mahesh and Dr. H. M. Somasekharaiah. An Experimental Study on Properties of the Concrete for 

Replacement of Sand by Stone Waste for Different Types of Cement with Chemical Admixture. International Journal of 

Civil Engineering and Technology, 6(2), 2015, pp 61-67.  

[4] Hudson, B. P., “Manufactured Sand for concrete,” The Indian concrete Journal, May 1997, pp. 237-240.  

[5] Hudson, B. P., “Manufactured Sand for concrete,” The Indian concrete Journal, May 1997, pp. 237-240. 

[6] Ilangovan  R.,  Nagamani  K.,  and  Kumarasamy  K.,  (2006),  Studies  on  strength  and  behaviour of concrete by using 

crushed rock dust as fine aggregate, Civil Engineering and Construction Review, pp 924-932. 

[7]  Karlsson M., 2000: Production and use of manufactured aggregates in Norway. Report prepared for ERGO Engineering 

Geology Ltd., Iceland. 

[8] Khalifa S. AlJabri, Makoto Hisada, Salem K. AlOraimi, 

[9] Nagaraj  T.S.,  and  Zahida  B.,  (1996),  Efficient  utilisation  of  rock  dust  and  pebbles  as Aggregate in Portland 

Cement Concrete, The Indian concrete Journal, pp 53-56. 

 

 

 

 

http://www.ijcrt.org/

