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Abstract: The demand of natural sand is quite 

high as there was an extensive use of concrete in 

the world of globalization era and this will lead to 

certain problems in construction field. India is one 

of the countries that are facing the same problems 

as other developing countries. Due to this 

situation, some developing countries are facing a 

shortage in the supply of natural sand. Quarry dust 

is one of the alternatives to replace the natural 

sand. This experimental study is undertaken to 

determine the optimum mix ratio of river sand and 

quarry dust in cement mortar. Three types of mix 

proportions of cement with sand were practiced in 

the mortar mixes that are 1:1, 1:2, 1:3 (cement: 

sand) and sand is partially replaced with stone 

dust 0%,20%,40%,60%,80% and 100%. 

Compressive strength is decreased if there is 

more content of quarry sand in the mixture. The 

compressive strength of the samples was 

determined on the 7
th 

and 28
th 

days. Results 

obtained indicate that the compressive strength of 

compressed concrete increase with the increase of 

age. Mix ratio 1:1 (cement: sand) with 

replacement of 40% stone dust gives the highest 

compressive strength. More stone dust into the 

mortar mix as partial replacement material to sand 

resulted the lower compressive strength. This can 

partly be attributed to the properties of the stone 

dust and sand which might contribute to the 

negative effects in the strength of the cubes. 

Keywords—concrete,compressivestrength,optimum, 
replacement, stone dust (key words) 

I. INTRODUCTION (HEADING 1) 

Sand is the one of main constituents of concrete making 

about 35 % of volume of concrete used in construction industry the 

paucity of suitable river sand for use as fine aggregate, in 

construction applications, digging sand, from river bed, in access 

quantity is hazardous to environment. The deep pits dug in the 

river bed, affects the ground water level. Erosion of nearby land is 

also due to and the recent construction boom has led to a dramatic 

increase in the price. Additionally various government agencies 

have put restrictions on sand quarrying to conserve this 

diminishing natural resources. This has prompted many engineers 

to look for alternate materials that are cheaper while possessing 

similar characteristics. One such alternative is the use of stone dust 

a byproduct of crushers. 

 

Concrete is a widely used construction material 

consisting of cementing material, fine aggregate, coarse aggregate 

and required quantity of water, where in the fine aggregate is 

usually natural sand. The use of sand in construction results in 

excessive sand mining which is objectionable. Due to rapid growth 

in construction activity, the available sources of natural sand are 

getting exhausted. Also, good quality sand may have to be 

transported from long distance, which adds to the cost of 

construction. In some cases, natural sand may not be of good 

quality. Therefore, it is necessary to replace natural sand in 

concrete by an alternate material either partially or completely 

without compromising the quality of concrete. CRP is one such 

material which can be used to replace sand as fine aggregate. The 

present study is aimed at utilizing Crushed Rock Powder as fine 

aggregate in cement mortar and cement concrete, replacing natural 

sand. The study on mortar includes determination of compressive 

strength of different mortar mixes. The study on concrete includes 

determination of compressive strength of different grades of 

concrete.  

Nagabhushana and H. Sharada bai The natural sand can be 

replaced by Crushed Rock Powder (CRP). The strength of mortar 

containing 40% CRP is much higher than normal mortar 

containing only sand as fine aggregate. Though the trend in 

variation of compressive strength with percentage of CCRP was 

found to be similar to that of CRP mortar, the strength of CCRP 

mortar is less than that of CRP mortars. It is better to use CRP 

without removing the finer particles. For lean mortar mixes, CRP 
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can be replaced up to 100%. For rich mortar mixes, CRP can be 

replaced up to 40%. It is concluded that the compressive strength, 

split tensile strength and flexural strengths of concrete are not 

affected with the replacement of sand by CRP as fine aggregate up 

to 40%. Hence, CRP can be effectively used to replace natural 

sand, without reduction in the strength of concrete with CRP 

replacement level up to 40%. 

TESTING OF CEMENT: 

Testing of cement can be brought under two categories 
               1. Field testing 

               2. Laboratory testing 

     Field Testing                  
It is sufficient to subject the cement to field tests when it is 

used for minor works. The following are the field tests: 

 Open the bag and take a good look at the cement. There 

should not be any visible lumps. The color of the cement 

should normally be greenish grey. 

 Thrust your hand into the bag. It must give you a cool feeling. 

There should not be any lump inside. 

 Take a pinch of cement and feel between the fingers. It should 

give a smooth and not a gritty feeling. 

 Take a hand full of cement and throw it on a bucket of water. 

the particles should float for some time before sink 

 Take about 100 grams of cement and small quantity of water 

and make a stiff paste. From the stiff paste, tat a cake with 

sharp edges. Put on a glass plate and slowly take it under 

water in a bucket. See that the shape of the cake is not 

disturbed while taking it down from the bottom of the bucket. 

After 24 hours cake they should retain its original shape and 

at the same time it should also set and attain some strength. 

Laboratory Testing: 

The following are usually conducted in the laboratory:                                                                                                                                                                                                                                                                                                                                           

 Standard consistency test 

 Setting time test  

 Initial setting time 

 Final setting time 

 Strength test 

 Soundness test 

Standard Consistency Test:  

 For finding out initial setting time, final setting time and 

soundness of cement, and strength a parameter known as 

standard consistency has to be used. It is pertinent at this 

stage to describe the procedure of conducting standard 

consistency test. The standard consistency of a cement 

paste is defined as that consistency which will permit a 

Vicat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from mould. The 

apparatus is called Vicat Apparatus. This apparatus is 

used to find out the percentage of water required to 

produce a cement paste of standard consistency. The 

standard consistency of the cement paste is some time 

called normal consistency. 

Setting Time Test: 

 An arbitrary division has been made for the setting time 

of cement as initial setting time and final setting time. It 

is difficult to draw a rigid line between these two 

arbitrary divisions. For convenience, initial setting time 

is regarded as the time elapsed between the moment that 

the water is added to the cement, to the time that the 

paste starts losing its plasticity 

 Initial Setting Time 

 Lower the needle (C) gently and bring it in contact 

with the surface of the test block and quickly release. 

Allow it to penetrate into the test block. In the beginning, 

the needle will completely pierce through the test block. 

But after some time when the paste starts losing its 

plasticity, the Vicat Apparatus and Accessories. 

Automatic Vicat Apparatus needle may penetrate only to 

a depth of 33-35 mm from the top.           

 Final Setting Time 

Replace the needle of the Vicat apparatus by a 

circular attachment. The cement shall be considered as 

finally set when, upon, lowering the attachment gently 

cover the surface of the test block, the centre needle 

makes an impression, while the circular cutting edge of 

the attachment fails to do so. In other words the paste has 

attained such hardness that the centre needle does not 

pierce through the paste more than 0.5 mm. 

Strength Test: 

The compressive strength of hardened cement 

is the most important of all the properties. Therefore, it is 
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not surprising that the cement is always tested for its 

strength at the laboratory before the cement is used in 

important works. Strength tests are not made on neat 

cement paste because of difficulties of excessive 

shrinkage and subsequent cracking of neat cement. 

Strength of cement is indirectly found on cement sand 

mortar in specific proportions. 

 

 

 

 

 

 

 

        

The water cement ratio is varied in order to maintain 

constant slump. The below table gives water cement ratio for 

different mix proportions. 

Mix proportions for 1:1 cement mortar 

CEMENT F.A SAND 

IN % 

STONE 

DUST 

IN % 

W/C 

IN 

(lt) 

WATER 

IN (lt) 

SLUMP 

IN mm 

6.93 6.93 100 0 0.36 2.49 70 

6.93 6.93 80 20 0.368 2.55 70 

6.93 6.93 60 40 0.367 2.65 70 

6.93 6.93 40 60 0.388 2.688 70 

6.93 6.93 20 80 0.392 2.76 70 

6.93 6.93 0 100 0.404 2.84 70 

 

Replacement of sand with stone aggregate 

1) Take 1 kg’s sand from 10 kg’s by quartering in clean dry 

plate 

2) Arrange sieves in order of Nos. 480, 240, 120, 60, 30 and 

15 keeping sieve 480 at top and 15 at bottom. Fix them 

in the sieve shaking machine with the pan at the bottom 

and cover at the top. 

3) Keep the sand in the top sieve of size 480 mm; carry out 

the sieving in the set of sieves as arranged before for 

not less than 10 minutes. 

         4)  Find weight retained on each sieve.  

The above procedure is followed for partial and full replacement of 

sand with stone dust. 

 SORPTIVITY 
          Sorptivity test of specimen was conducted on specimens 

previously waxed for water proofing on all four sides such that 

only unidirectional uptake from the bottom is possible. A curve of 

cumulative mass gained per exposed surface area was drawn 

against square root of time and the slope of the linear portion was 

considered for determination of Sorptivity. 

CONCLUSION: 

It can be seen from the results of this study that the 

combination of quarry dust to replace the conventional river sand 

in the production of cement mortar for the construction industry  

and should be encouraged where there is comparative cost 

advantage. The following conclusions can be made from this 

study: 

  
 Sorptivity values are reducing with increase in 

replacement of FA by stone dust there by the durability 

of mix will be increasing.  

 

 It is observed that Sorptivity is high for 20% replacement 

of sand with    stone dust in cement mortar. For higher 

percentage of replacement above 20% sorptivity 

decreases. 

 

 It is observed that the compressive strength of 1:1, 1:2, 

1:3 mix proportions at 40% stone dust are higher than 

normal mortar. 

 

 A 6% increase in magnitude of compressive strength is 

observed compared to normal mortar with 40% 

replacement of sand with stone dust for 1:1.  

For compressive strength 40% replacement with stone 
dust in cement mortar is found to be a best alternative for 
replacement. 
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