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Abstract - For use in construction, Natural River sand is 

highly Natural river sand is highly valued for use in 

construction. Researchers found that manufactured sand 

(M-sand) is a good replacement for fine aggregate in 

concrete because current sand cannot keep up with the 

increased demand for concrete. In the current experiment, 

river sand was gradually substituted with M-sand, which 

was increased incrementally by 10% from 0% to 100%. 

For the mix classes of M40 with comparable specific 

gravities, mechanical and durability tests were performed. 

Workability was enhanced for all concrete grades in the 

second stage steel fibre mix in concrete that was used to 

boost the strength of regular concrete. The mechanical 

parameters of split tensile strength, flexural strength, 

compressive strength, and elastic modulus performed 

better during the 7, 21, and 28-day curing periods. 

Keywords: Durability, Impact Resistance, Manufactured Sand, 

Strength, Workability. 

I. INTRODUCTION 

The usage of concrete is widespread throughout the 

world. Every year, more than ten billion tonnes of concrete are 

used. It ranks second after water in terms of global usage. 

Cement, sand, aggregate, and water are the main ingredients in 

traditional concrete, a versatile substance. The amount of 

aggregate in the mix is a factor that has both immediate and 

long-lasting influence on the quality of concrete. The 

aggregate component is infinitely flexible in terms of shape 

and grading, unlike water and cement, which do not vary any 

specific attribute other than the quantity utilised. For concrete, 

both coarse and fine aggregate of the highest calibre are 

crucial. The fresh and hardened properties of concrete are 

impacted by the aggregates, which make about 65 to 80% of 

the total volume of concrete.  

The volume of fine aggregate makes up 20% to 30% to 

the overall volume of concrete. For the sustainable 

development of the nation, concrete was frequently used as a 

building material. Demand for fine aggregate has significantly 

increased as a result of increased concrete use. The majority of 

Indian states are experiencing a sand and aggregates shortage. 

Because of the swift industrialization of the nation. 

II. LITERATURE SURVEY 

Nithyambigai. G (2015) explored the strength of concrete 

mix at 28-day and 56-day age containing 0%, 25% and 50 % 

of fine aggregate by M. Sand and 0%, 25% and 50 % of 

cementitious materials by fly ash. 

Chandrasekar R et al (2017) carried out for utilization of 

waste foundry sand (WFS) in High strength concrete. The 

waste foundry sand was replaced in the place of normal sand 

with four different percentages (10%, 20%, 30%, and 40%). 

The several tests such as compressive strength, split tensile 

strength, modulus of elasticity, flexural strength, ultrasonic 

pulse velocity (UPV), rebound hammer test, are performed for 

7 days and 28 days to obtain the behavior the concrete due to 

foundry sand. 

Lakshmi (2022) carried out an experimental investigation 

to find the optimal percentage of a possible substitute for fine 

aggregate and coarse aggregate. In this investigation, fine 

aggregate is substituted by using marble powder and coarse 

aggregate is substituted by using demolished waste as 0%, 

10%, 20% and 30% replacement respectively. 

III. OBJECTIVE 

 To find out workability, compressive strength, split 

tensile strength and flexural strength of concrete 

specimens for Mix design for M40 grade concrete with 

various replacement levels of manufactured sand and 

steel fiber. 

 To compare the strength characteristics using M sand and 

natural sand in concrete. 

 To find out the optimum percentage of artificial sand to 

get maximum strength of concrete. 
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IV. RESULTS AND DISCUSSIONS 

4.1 Slump Cone Test Results 

 

Figure 1: Slump Test Result for M40 

 

4.2 Compressive Strength 

Compressive strength is used to measure the strength of 

hardened concrete. The concrete cube sizes 150 mm are used. 

The compressive strength of the concrete cube is determined 

based on IS: 516 –1959. 

Designation 

M-

Sand 

% 

Fibre 

(%) 

Compressive Strength 

in N/mm2 

    
7 

Days 

21 

Days 

28 

Days 

Control Mix  0 0 26.3 38.2 45.3 

MS25 25 0.5 28 40.23 46.12 

MS50 50 0.75 29 43 48 

MS75 75 1 29.5 43.1 51.23 

MS100 100 1.25 31 44 52.56 

 

 

Figure 2: Compressive Strength of Different Mix of M-40 Concrete at 7, 

21 and 28 days 

From the results, it is found that the strength of concrete 

increases with the increase in the addition of fibre in concrete. 

This increase in strength is due to the capability of steel fibres 

to absorb the load applied, reduce the stress at the crack area 

and delay of crack development in concrete. The compressive 

strength of concrete increases by 5% to 12% with the addition 

of steel fibres. 

V. CONCLUSION 

 The workability of concrete decreases, as the percentage 

of artificial Sand increases in the concrete mix. 

 The mix proportioning designed to achieve the 

compressive strength of 40 MPa. However, compressive 

strength obtained was 43.3 Mpa respectively, for 

conventional plain concrete specimens For plain concrete 

specimens, the maximum strength was obtained for 

100% Msand, which is about 12.58%, % higher than 

conventional specimens of M40, grade concrete with R 

Sand respectively. 100% M- sand with 1.25% steel fiber, 

it was found that the mix with 100% M-sand and 1.25% 

steel fiber has maximum strength, which is 16.01%. 
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