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Abstract— As we realize that the development in 

construction has been improved through the advances in 

innovation and furthermore in the procedure angles. 

Concrete, which is the vital part in developing construction 

industry, is being utilized more than some other man-made 

material on the planet and it expends more crude material 

than some other item. The sand type affects the properties of 

Concrete blend. In this investigation I have supplanted 

certain level of natural river sand in concrete with 

manufactured sand and considered its impact on quality in 

contrast with typical cement on varying water content. Here 

the river sand is supplanted with half and 30% manufactured 

sand individually. Additionally the impact of incomplete 

substitution of river sand by manufactured sand with various 

water content- 110 liters, 120 liters, 130 liters with fixed 

binding material of 300kg on the different hardened 

Concrete tests were led. Compressive strength test is 

performed and its connection with ordinary concrete was 

examined. There were 12 proportions of mixes for 7 and 28 

days and 6 proportions of mixes of normal concrete for 

correlation. The objective was to accomplish high quality & 

high strength concrete by supplanting with manufactured 

sand with low water cement ratio of 0.36, 0.4 and 0.43 by 

utilizing super plasticizers. This undertaking with the 

utilization of manufactured sand in the Construction 

Industry, manufactured sand will be used to full extent as 

alternative, decrease the effects on condition by not utilizing 

the river sand. 
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I. INTRODUCTION 

The Sand as fine aggregate is one of the essential materila in 

cement and mortar. Sand is mined from river beds, lakes 

beds, rivers, sea beds and furthermore from sea shores. 

Unpredictable mining of river sand has bad effect and 

outcomes on nature and condition and consequently sand 

mining has been controlled and even prohibited in numerous 

areas in India. This has prompted intense deficiency of sand 

flexibly which has made regular sand as a costly 

development material in this day and age. So as to address 

this, different options in contrast to river sand are being 

investigated today by assembling sand through squashing of 

rocks which is seen as a vitality serious procedure.  

River sand is framed from the enduring procedure 

or wearing of rocks and typically of different evaluations, 

shape and size contingent upon the sum and kind of 

enduring. These days great quality sand isn't promptly 

accessible because of shortage and consequently must be 

shipped from a significant distance. Transportation of sand 

is one of the primary purposes behind the cost increment in 

sand.  

These assets are depleting quickly henceforth there 

is a need to locate a reasonable substitute to regular river 

sand. Ceaseless extraction of regular sand from river beds 

cause numerous issues, for example, loosing water holding 

quality of sand layers, extending of the river courses and 

causing bank slides, buckling of soil, loss of 

vegetation/vegetation on the bank of rivers, uncovering the 

intake well of water gracefully conspires, upsets the marine 

life just as influencing farming because of bringing down 

the underground water table and springs, and so forth are 

hardly any models. Properties of fine and coarse total 

influence the sturdiness and execution of cement, so both 

fine and coarse aggragatesare a basic part of cement and 

concrete mortar. Fine and coarse aggregates establish about 

75% of all out volume of concrete and henceforth have 

higher level of commitment of solidarity to concrete. It is 

subsequently, essential to get right sort and great quality 

aggregates at site, on the grounds that the total structures the 

fundamental lattice of cement or mortar. 

II. OBJECTIVE OF THE STUDY 

The main objective of the study is to determine the effect of 

M sand on the strength of hardened concrete. This will give 

a better understanding on the properties of concrete with M 

sand, which can be an alternative material to fine aggregate 

in structural concrete. 

 Casting of concrete moulds using different percentage 

replacement of natural sand with manufactured sand 

and to study its properties and characteristics. 

 Reduction in the use of natural sand so as to achieve 

higher strength with lower water cement ratio for the 

use in construction industry. 

 To evaluate the hardened strength parameters like 

compressive strength and flexural strength of concrete. 

 Comparison of various proportions of M sand concrete 

with normal conventional concrete with the help of 

tables and graphs. 

 Analysis of the results and recommendation for future 

studies. 

III. LITERATURE REVIEW 

[1] Chandrashekhar S Y (2016), Materials such as steel slag, 

blast furnace slag are being used as replacement for coarse 

aggregates. This paper reports the result of different mixes 

obtained by partial replacement of natural coarse aggregates 

(CA) and complete replacement of fine aggregates (FA) by 

alternative material such as LD slag and Natural soil 

respectively. 

[2] T. Shanmugapriya, R. N. Uma, 2012, 

Performance Concrete (HPC).Concrete mixes were 

evaluated for compressive strength and flexural power. OPC 

changed into partly replaced with silica fume by means of 

1.5%, 2.5 %, and 5% and natural sand changed into replaced 

with synthetic sand in four proportions (i.E. 10%, 30%, 

50%, 70%). The outcomes indicated that there become 

growth in compressive and flexural strength of HPC nearly 
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20% and 15% respectively with growth of M sand percent. 

Addition upto 50% of synthetic sand as sand replacement 

yielded comparable electricity with that of manipulate mix. 

But similarly additions of M sand prompted discount in the 

electricity. Hence the optimum percentage of substitute of 

herbal sand through M-sand changed into found to be 50%. 

[2] 

[3] Dr.S.Elavenil, B. Vijaya, 2013, examined that 

the blend in with M sand as 100% fine total gave starting 

usefulness of 170mm,this was seen as a lot higher than that 

of the mixes in with 100% river sand(RS) and crusher dust. 

Higher fineness modulus, particles reviewing, shape, surface 

and control of small scale fines have added to better 

functionality of Manufactured sand. The great physical 

properties of Manufactured sand has empowered in decrease 

of free water too. It was discovered that waterway sand 

added to diminished usefulness when contrasted with that of 

M sand. Blend in with 100% M sand invigorated higher 

compressive of 53Mpa though 100% River sand gave 

49Mpa which was 7.5% lower than M sand. [3] 

[4] M.Adams Joe et al, 2013, contemplated that the 

M-Sand can be utilized as a replacement for fine aggregate. 

Toward the finish of the examination it was discovered that 

half substitution of fine total by M-Sand invigorate most 

extreme outcome. Results additionally demonstrated that the 

substitution of half of fine total by M-Sand initiated higher 

compressive quality, higher split stregnth , higher flexural 

stregnth. In this manner the ecological impacts, unlawful 

extraction of sand and cost of fine total can be essentially 

diminished. 

IV. MATERIALS 

A. Cement 

Portland cement of 43 grade confirming to IS 12269:1987 is 

used in this study. The specific gravity of cement is 3.10. 

B. Fine Aggregates 

As we all know that concrete is conventionally a mixture of 

cement, sand and aggregate. Aggregate properties affect the 

durability and performance of concrete, hence fine 

aggregate is an essential component of concrete. The most 

commonly used fine aggregate is natural river or pit sand. 

Fine and coarse aggregate constitute about 75% of total 

volume. It is therefore, important to obtain right type and 

good quality aggregate at site, because the aggregate form 

the main matrix of concrete or mortar. The global 

consumption of natural sand is very high, due to the 

extensive use of concrete. In general, the demand of natural 

sand is quite high in developing countries to satisfy the rapid 

infrastructural growth, in this situation developing country 

like India facing shortage in good quality natural sand. 

As we see in past decade that the variable cost of 

natural sand used as fine aggregate in concrete has increased 

the cost of construction. In this situation research began for 

inexpensive and easily available alternative material to 

natural sand. Some alternatives materials have already been 

used as a part of natural sand e.g. fly ash, slag limestone and 

siliceous stone powder were used in concrete mixtures as a 

partial replacement of natural sand. However, scarcity in 

required quality is the major limitation in some of the above 

materials. Now a day’s sustainable infrastructural growth 

demands the alternative material that should satisfy 

technical requisites of fine aggregate as well as it should be 

available abundantly. 

Since there is no standard method of designing 

concrete mixes incorporating Quarry Rock Dust as fine 

Aggregate. The method mix design proposed by IS 456 was 

first employed to design the Conventional Concrete mixes 

and finally natural sand was fully replaced by Quarry Rock 

Dust to obtain Quarry Rock Dust concrete mixes. The 

purpose of proportioning of concrete mixes is to produce the 

required properties in both plastic and hardened concrete by 

working out a combination of available materials, with 

various economic and practical standards. 

C. Super Plasticizer 

The Super plasticizers used for my project was Fosroc 

Conplast X421IC which is a waterproofing compound based 

on lignosulphonates which helps it to readily mix with water 

and disperses it evenly. Since in my project concrete mix of 

low water cement ratio was considered, Conplast X421IC 

reduces the water demand for to obtain desired workability 

and minimizes segregation and bleeding. It improves 

compaction of concrete and mortar, even where harsh sands 

or aggregates are used. It minimizes porosity and 

honey combing and produces dense homogenous concrete. 

  It also has no significant effect on the setting time of the 

concrete or mortar. It has good compatibility with all types 

of concretes including pozzolanic concrete without 

interacting or disturbing the mix. It also helps to maintain 

compressive strength equal to control mortar or concrete and 

improve its strength property if full advantage of water 

reduction potential is utilized.  

 
Fig. 1: Conplast X421IC Super plastisizer which was in 

study 

D. Conventional Coarse Aggregates 

Specific gravity 2.81 

Apparent specific gravity 2.98 

Water absorption 2.01 % 

Crushing value 23.92% 

Aggregate Impact value 18.92% 

Table 1: Physical properties of convention coarse aggregate 

E. Water 

The potable water used for manufacture of Mud concrete in 

the study Water content corresponding to each mix was 

carefully monitored and it was fixed based on required 

slump values. 
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V. EXPERIMENTAL PROGRAM 

Materials for the mix was batched based on weigh batching 

of each quantities. The mix proportion of concrete was fixed 

according to the trial mix, and the quantity of materials for 

each of the proportion were calculated upto 1% accuracy. 

The amount of raw materials required for 3 cubes, were 

weighed.  Cement, aggregates and water was accurately 

weighed. Water content and super plasticizer content for 

every combination of mix proportion was decided based on 

the slump test conducted on during trial mix. Water content 

plays a very important role in determining the strength of 

the concrete, if excess water content is added to the concrete 

above optimum level, then it would result in bleeding of 

concrete which may further lead to segregation or laitance. 

The concrete was placed in 3 layers with each layer 

compacted with the help of Table vibrator. After vibration 

of all 3 layers, the mould was finished off at the surface with 

the help of trowel.  

The specimen were demoulded after 24 hours and 

immersed in water tank for 7 and 28 days. These specimens 

were removed from curing tank and tested immediately. The 

type and number of specimens cast are as shown in Table 

below. 

Mix 

Code 

Days of 

curing 

Cement 

content 

Water 

content 

% 

River 

sand 

% M- 

Sand 

B1 28 300 110 50 50 

B2 28 300 120 50 50 

B3 28 300 130 50 50 

B4 28 300 110 70 30 

B5 28 300 120 70 30 

B6 28 300 130 70 30 

B7 7 300 110 50 50 

B8 7 300 110 70 30 

B9 7 300 120 70 30 

B10 7 300 120 50 50 

B11 7 300 130 50 50 

B12 7 300 130 70 30 

B13 7 300 110 100 --- 

B14 28 300 110 100 --- 

B15 7 300 120 100 --- 

B16 28 300 120 100 --- 

B17 7 300 130 100 --- 

B18 28 300 130 100 --- 

Table 2: Different Mixes of concrete under study 

Trial mixes was carried out prior to starting of the 

project so as to determine the optimum cement content, 

water content, so as to achieve high strength with good 

workability. After casting of mixes the optimum mixes of 

fine aggregates and coarse aggregate in concrete mix were 

determined. 

Concrete Mix ratio of 1 : 4 : 4 :: Cement : Fine 

Aggregate : Coarse Aggregate was decided based on trial 

mix and literature review. 

From literature study, it was found that M-sand 

achieved highest strength at 50% replacement of River sand. 

So M-sand was taken as 50% and 30% replacement so as to 

know their effect on decreasing the quantity of M sand and 

to determine their strength. Main purpose of this study is to 

achieve the high strength concrete using low water cement 

ratio of 0.36, 0.4 and 0.43 by using M sand as fine aggregate 

for the replacement of river sand. Workability was achieved 

by varying the usage of super plasticizers in the trial mix. 

Slump test was conducted for all mixes and based on 

required slump values water content was decided. Also 

super plasticizer was varied from 2% to 1.5% to 1% and it 

was found that 1% gave optimum workability without 

reduction of strength. The slump values of the mixes were 

45mm for 110 litres; 67mm for 120 litres and 88mm for 130 

litres respectively.  

Since the use of the M sand concrete was for the 

use in construction industry and for House construction, 

minimum strength of 25 MPa was required. Since most 

formwork are removed within 1-2 weeks in construction, 

strength was to be found for 7 days and 28 days of curing 

Mix 

Cement 

content 

(kg/m3) 

Water 

content 

(litres) 

Curing 

(days) 

Comp. 

strength 

(N/mm2) 

Slump 

(mm) 

Mix 

1 
300 110 3 14.23 45 

Mix 

2 
300 120 3 13.27 67 

Mix 

3 
300 130 3 11.50 88 

Table 3: Compressive strength of Trial mixes at 7days 

 
Fig. 2: Process of casting 

VI. RESULT AND DISCUSSION 

The compressive strength of concrete i.e., ultimate strength 

of concrete is defined as the load at which it causes failure 

of the specimen divided by the cross sectional area in uni-

axial compression, under a given rate of loading. In order to 

avoid large variation in the results of compression test, care 

is taken during the casting of the specimens and loading as 

well. The compression strength is calculated using the 

formula, 

COMPRESSIVE STRENGTH = (Maximum Load)/(Cross 

sectional Area) N/mm2 

Specimens were prepared as per mix proportion 

and tested in a compressive testing machine at the rate of 0.5 

kN/sec. They are tested for compressive strength at 7 and 28 

days of curing. The cube is then kept in the compression 

testing machine such that the cube is in-between plates on 

both the faces with the top surface (visible surface) of the 
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cube casted to be placed being perpendicular to the direction 

of loading. The ultimate crushing load of the cube is noted 

to calculate the compressive strength of the cube. 

 
Fig. 3: Comparison of Wet compressive strength of various mixes 

The above graph represents the cube compressive 

strength for the designed mixes. The experimental analysis 

resulted in achieving the maximum strength for B1 mix 

where 0.36 water cement ratio is used. As we see in the 

graph there is a constant decrease in the cube compressive 

strength was found on using 0.4 and 0.43 water cement 

ratios in the B2 and B3 mixes respectively. This is because 

of using the Conplast superplasticizer which induces the 

pozzonlonic action in the mix and reduces the water 

requirement of mix utilizing the less amount for the 

hydration process to happen in the concrete. It is also seen 

that mixes have achieved the sufficient strength to gain the 

target mean strength as per the mix design according IS 

codal provision.   

The next analysis is based on the partial 

replacement of fine aggregates. It is observed that the 

strength has decreased on reducing the replacement 

percentage to 30, but when it is compared with the 

conventional concrete where the 100 percent river sand used 

still we could see the enhanced strength of mixes on 

partially replacing the concrete with M- Sand So from the 

detailed study carried out the concrete behaved optimally on 

replacing the river sand by 50%. But due to the 

unavailability of river sand our vision of shifting use of river 

sand to M- Sand may be practiced since there is good 

behavior and achievement of target strength in the mixes of  

B1, B2, B3, B4, B5 & B6 is found.  

The behavior of increased strength is due to the 

size, shape and surface characteristics of the M-sand which 

induces better bond by providing rough surface and better 

interlocking between the angular fine aggregates. Due to the 

surface characteristics the aggregate may reduce the easy 

moisture movement on the surface of the fine aggregate still 

that may be overcome by using the super plasticizer in the 

concrete which will induce the pozzolonic activity by then 

water may be completely utilized over the surface area.  

On replacing the fine aggregates with M-Sand 

47.27% incremental strength was observed with respect to 

the normal conventional concrete since the same 

incremental strength achievement was found in the other 

proportions so it is strongly proposed to be used as a 

building material. 

 
Fig. 4: Cube compressive strength of various mixes at 7 days 



Effect of Water Content on Mechanical Properties of Concrete, Partial and Fully Replaced with Manufactured Sand as Fine Aggregate 

 (IJSRD/Vol. 8/Issue 6/2020/007) 

  

 All rights reserved by www.ijsrd.com 35 

It is observed that 58.88% strength was achieved at 

7 days when its compared to 28days. But when it is 

compared to the designed mix it has gained more than the 

Codal provision as it suggests to be strength achievement 

should be more than than 60% on 7 days.  The same trend 

can be seen even for the 7 days of compressive strength. 

Slight decrease with respect to the reduction in using M-

sand resulted in reducing the strength and secondly the 

strength gain on decreasing the water cement ratio in the 

concrete mix. The conventional grade concrete has achieved 

the strength of 70.1% which behaved normally as per the IS 

Codal provision. 

 
Fig. 5:  Comparison of Wet compressive strength at 7 days and 28 days of various mixes 

The comparison has shown that there is significant 

relation of age factor of concrte and it is properly depicted in 

the resulted graph shown. The concrete which utilized the 

less w/c ratio has significantly shown grater influence on 

strength. 

 
Fig. 6: Variation in compressive strength wrt different water content of mixes at 28 days 
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Fig. 7: Variations in compressive strength for different water content at 7 days 

The above graph depicts very clearly that the 

strength of concrete increased due to the influence of 

reduction in the water content by the usage of super 

plasticizers. 

The behavior with respect to the replacement of fines has 

improved on increase in the gradual increase in the 

percentage of replacement and maximum strength is found 

at 50% of aggregates. 

VII. CONCLUSION 

1) The concrete behaved as per the IS Codal provision 

when the cubes were testes for its compressive strength 

on 7 days and 28 days of curing. 

2) The mixes behaved as per the IS codal provision the 

further performance studies may be undertaken. 

3) The concrete achieved the maximum strength at 50 % 

replacement of river sand with M-Sand. The designed 

mix of M30 achieved 51.9 MPa of strength with 0.37 

W/c ratio at 28 days. 

4) The lesser percentage of W/c ratio yielded a better 

results when it is compared with more W/C ratio on 

using Conplast super plasticizers with fine aggregates 

of M-Sand  
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