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Abstract: The present investigation was taken up with a view to verify the suitability, 
feasibility and potential use of crusher dust, a waste product from aggregate crushing plant 
in concrete mixes, in context of its compressive strength and workability and in terms of 
slump, compacting factor, flow table. In view of above discussion, an attempt is made to 
replace the natural sand in concrete control mixes of M25 and M30 grades designed for 100 
to 120mm slump at replacement levels of 30%, 40%, 50% and 60% using Portland Pozzolana 
Cement. There were in all 5 mixes in each grade of concrete including control mix and four 
mixes with crusher dust as a partial replacement of natural sand. It was observed that with 
use of crusher dust at all replacement levels, the workability of concrete was reduced and 
increased the compressive strength of concrete.  
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INTRODUCTION 

Concrete is a composite material composed of coarse granular material (the aggregate or filler) 
embedded in a hard matrix of material (the cement or binder) that fills the space among the 
aggregate particles and glues them together. The usage of concrete, worldwide, is twice as 
much as steel, wood, plastics, and aluminium combined. Concrete’s use in the modern world is 
only exceeded by the usage of naturally occurring water. The economy, efficiency, durability, 
malleability and rigidity of reinforced concrete make it an attractive material for a wide range of 
structural applications. 

Concrete is widely used for making architectural structures, foundations, brick/block walls, 
pavements, bridges/overpasses, motorways/roads, runways, parking structures, dams, 
pools/reservoirs, pipes, footings for gates, fences and poles and even boats. Combining water 
with a cementitious material forms a cement paste by the process of hydration. The cement 
paste glues the aggregate together, fills voids within it, and makes it flow more freely. 

Aggregate is one of the important constituents which has effect in strength  development in the 
theory that the gaps of coarse aggregate is filled by the fine aggregate and the gaps of fine 
aggregate is filled by the binding materials. In addition the strength of concrete mainly depends 
on water/cement ratio, aggregate gradation, and aggregate size and shape, cement quality, 
mixing time, mixing ratios, curing etc. Concrete must be both strong and workable, a careful 
balance of the cement to water ratio is required when making concrete. Fine aggregate are 
basically sands won from the land or the marine environment. Fine aggregates generally consist 
of natural sand or crushed stone with most particles passing through a 9.5mm sieve. For 
concrete sand fineness modulus range is 2.3-3.1. 

Among these ingredients river sand is commonly used as fine aggregate in concrete which is 
becoming scarce and hence expensive due to excessive cost of transportation from natural 
sources. The large scale depletion of these sources creates serious environmental problems. So 
Governments are restricting the collection of river sand from river bed. In such a situation the 
crusher dust can be an economical alternative to river sand. Crusher dust is a byproduct 
generated from quarrying activities involved in the production of crushed coarse aggregate. The 
residue from stone crusher is further washed with water to remove the excess fines so that the 
fraction confirming to the IS 383 – 1970 specifications can be extracted. It is possible to use 
such manufactured sand as fine aggregate in concrete which will reduce not only the demand 
for natural river sand but also the environmental burden. 
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All along India, we have been using natural sand. The volume of concrete manufactured in India 
has not been much, when compared to some advanced countries. The infrastructure 
development such as express highway projects, power projects and industrial developments 
have started now. Availability of natural sand is getting depleted and also it is becoming costly. 
Concrete industry now will have to go for crushed sand or what is called manufactured sand. 

So far, crushed sand has not been used much in India for the reason that ordinarily crushed 
sand is flaky. Badly graded rough textured and hence result in production of harsh concrete for 
the given design parameters. We have been not using super plasticizer widely in our concreting  
operations to improve the workability of harsh mix. For the last about 4 to 5 years the old 
methods of manufacturing ordinary crushed sand have been replaced by modern crushers 
specially designed for producing, cubical, comparatively smooth textured, well graded sand, 
good enough to replace natural sand. 

Materials Used: 

PPC confirming to IS 1489-1991 part 1 was used in the experiment. Coarse aggregates of 10 mm 
and 20 mm size and natural sand confirming to zone III was used. Crusher dust confirming to 
zone I was also used as a partial replacement of natural sand at the replacement levels of 30%, 
40%, 50% and 60%. The physical and chemical properties of all these materials were tested as 
per IS 383-1970. 

Table 1. Physical Properties of Aggregates 

Experimental Methodology: 

Prior to starting the experimentation, mix design of M25 and M30 were carried out as per IS 
10262-2009. The engineering properties of concrete mixes such as slump, flow table test, 
compacting factor test were carried out as per IS 1199-1959 and compressive strength test 
were carried out as per 516-1959. A total of 60 specimens were cast and tested after 7 and 28 
days of curing.  

Particulars Specific Gravity Water Absorption 

Coarse Aggregate (10 mm) 2.89 0.66 % 

Coarse Aggregate (20 mm) 2.93 0.90 % 

Sand 2.58 1.20% 

Crusher Dust 2.65 0.84% 
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Table 2. Design Mixes (M25 Grade Concrete) 

Mixes Control Mix 70: 30 60: 40 50: 50 40: 60 

w/c ratio 0.5 0.5 0.5 0.5 0.5 

Cement (kg/m3) 440 440 440 440 440 

Water (kg/m3) 220 220 220 220 220 

Coarse Agg (kg/m3) 1206 1206 1206 1206 1206 

Sand (kg/m3) 776 544 486 393 314 

Crusher Dust 

(kg/m3) 

00 240 340 420 494 

 

Table 3. Design Mixes (M30 Grade Concrete) 

Mixes Control Mix 70: 30 60: 40 50: 50 40: 60 

w/c ratio 0.45 0.45 0.45 0.45 0.45 

Cement (kg/m3) 500 500 500 500 500 

Water (kg/m3) 225 225 225 225 225 

Coarse Agg (kg/m3) 1156 1156 1156 1156 1156 

Sand (kg/m3) 731 519 464 336 303 

Crusher Dust 
(kg/m3) 

00 236 330 416 461 
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Results and Observations: 

Table 4. Compressive strength test results 

Sr. No. Concrete Mix Cube Compressive Strength (150X 150X 150 
mm) MPa 

7 DAYS 28 DAYS 

1 M25  21.13 31.84 

2 70 : 30 (C1) 21.65 34.47 

3 60 : 40 (C2) 22.47 38.96 

4 50 : 50 (C3) 21.32 37.74 

5 40 : 60 (C4) 21.64 33.4 

6 M30 27.86 39.84 

7 70 : 30 (C5) 27.92 41.93 

8 60 : 40 (C6) 28.19 46.19 

9 50 : 50 (C7) 27.6 44.81 

10 40 : 60 (C8) 27.89 43.26 

Graph 1. Comparison of compressive strength of concrete 
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Table 5. Test results on the properties of fresh concrete 

Sr. No Concrete Mix Slump Flow (mm) Compacting Factor 
Test 

Flow Table Test 
(%) 

1 M25  100  0.98 18 

2 70 : 30 (C1) 100 0.97 16 

3 60 : 40 (C2) 100 0.96 20 

4 50 : 50 (C3) 110 0.95 18 

5 40 : 60 (C4) 110 0.93 18 

6 M30  100 0.98 18 

7 70 : 30 (C5) 100 0.96 18 

8 60 : 40 (C6) 100 0.95 20 

9 50 : 50 (C7) 100 0.94 18 

10 40 : 60 (C8) 110 0.92 18 

 

Graph 2. Slump test 
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Graph 3 Comparison of compacting factor test on M25 grade concrete mixes 

 

Graph 4 Comparison of compacting factor test on M30 grade concrete mixes 
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partial replacement of natural sand with crusher dust at the levels of 30%, 40%, 50% and 60% 
showed an increase in compressive strength  by 5.25%, 16%, 12.5% and 8.9% respectively. 

Compacting factor test results show that there is a decrease in workability with the increase in 
quantity of crusher dust as a partial replacement of natural sand. The compacting factor test 
results for a partial replacement of natural sand by crusher dust at the levels of 30%, 40%, 50% 
and 60% was 0.97, 0.96, 0.95 and 0.93 respectively for M25 grade concrete mixes. Similarly, for 
M30 grade of concrete mixes, the compacting factor test results for a partial replacement of 
natural sand by crusher dust at the levels of 30%, 40%, 50% and 60% was 0.96, 0.95, 0.94 and 
0.92 respectively. The workability can be increased by using plasticizers. 

The round shape and smooth surface texture of natural sand reduces the inter particle friction 
in the fine aggregate component so that the workability is higher in natural sand. Manufactured 
sand particles are angular in shape and their rough surface texture improves the internal 
friction in the mix. Because of that the workability is reduced. 

The maximum fresh and dry densities are maximum for concrete mixes containing 40% crusher 
dust as partial replacement of natural sand. The increase in density might also be increasing the 
compressive strength due to better particle packing. 

The amount of fine particle present ensures effective packing and large dispersion of cement 
particles thus fomenting better hydration conditions moreover the dust particles completed the 
matrix interstices and reduce space for free water the combination of among the concrete 
components. This may achieved by adding plasticizers for workability by reducing the water 
cement ratio. With this we can achieve more workability, compaction and more strength. We 
can produce high performance concrete. 

The modified flow test results indicate that as the crusher dust quantity increases, the velocity 
of the flow is also increased. 

REFERENCES 

1. Dr. A.D. Pofale and Syed Raziuddin Quadri “Effective Utilization of Crusher Dust in Concrete 
Using Portland Pozzolana Cement” International Journal of Scientific and Research Publications, 
Volume 3, Issue 8, August 2013 

2. Raman, Md. Safiuddin and Zain “Non destructive evaluation of flowing concretes  
incorporating quarry waste”. Asian Journal of Civil Engineering (Building and Housing). Vol 8 No 
6 2007. Pg no 597-614. 



Research Article                             Impact Factor: 0.621                                   ISSN: 2319-507X                                                                                                     
Sameer Shinde, IJPRET, 2014; Volume 2 (9): 35-43                                                          IJPRET 
 

 
 

Available Online at www.ijpret.com 
 
 

43 

3. Masrur Ahmed, Mahzuz and Yusuf “Minimizing the stone dust through a sustainable way”. 
Proc. Of International Conference on Environmental Aspects of Bangladesh. Japan. Sept 2010 

4. Malathy and Shanmugavadivu “Effect of Fineness Modulus and Specific Gravity of 
Manufactured Sand as Fine Aggregate in Mix Proportioning of Concrete”. International Journal 
of Earth Sciences and Engineering. Vol 3 No 5 October 2010 pg 744-752. ISSN 0974-5904. 

5. Gordana Toplicic Curcic, Zoran Grdic, Iva Despotovic and Nenad “Influence of Crushed Stone 
Aggregate Type on Consistency of Concrete”. Facta Universitatis Vol 8 pg no 99-109. Dated May 
2010. 

6. Veera Reddy “Investigations on stone dust and ceramic scrap as aggregate replacement in 
concrete”. International Journal of Civil and Structural Engineering. Vol 1. No 3 2010. ISSN 0976-
4399. 

7. Mahendra R. Chitlange and Prakash S. Pajgade  “Strength appraisal of artificial sand as fine  
aggregate in SFRC”. ARPN Journal of Engineering and Applied Sciences. Vol 5 Issue 10 October 
2010. ISSN 1819-6608. 

8. Nagabhushana and Sharada bai “Use of crushed rock powder as replacement of fine 
aggregate in mortar and concrete”. Indian Journal of Science and Technology. Vol 4 No 8 August 
2011. ISSN 0974-6846. 

9. Prof. Wakchaure M. R., Er Shaikh A.P. and Er Gite B.E. “Effect of Fine Aggregate n Mechanical 
Properties of Cement Concrete”. International Journal of Modern Engineering Research. Vol 2. 
Issue 5 October 2012. Pp 3723-3726. ISSN 2249-6645. 

10. Devi, Rajkumar, and Kannan  “Quarry dust as fine aggregate”. International Journal of 
Advances in Engineering Sciences Vol 2. Issue 1st January 2012. ISSN 2231-0347 

11. Divakar, Manjunath and Aswath  “Behaviour of  concrete with the use of granite fines”. 
International Journal of Advanced Engineering Research and Studies. Vol 1 Issue 4th July 2012. 
ISSN 2249-8974. 

12. Lohani, Padhi, Dash and Jena “Optimum utilization of Quarry dust as partial replacement of 
sand in concrete”. International Journal of Applied and Engineering Research. Vol 1. Issue 1. 

 


