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Abstract :  The homes and workplaces we occupy have a significant effect on the planet as a whole. Roads, bridges, dams, 

tunnels, buildings, etc. may all be made using concrete, the most common construction material in the world. More than six 

billion tonnes of concrete are produced annually throughout the globe, releasing vast quantities of carbon dioxide and other 

greenhouse gases into the atmosphere, contributing significantly to global warming, according to a recent study. Researchers have 

been looking at techniques to reduce carbon dioxide and other greenhouse gas emissions in recent years due to growing 

worldwide worries about climate change. Through all stages of a building's existence, "Green Construction" aims to strike a 

balance between economical and environmentally responsible building practises and the needs of the community at large. 

Progress has been achieved with green concrete in the building industry. The durability of green concrete in comparison to natural 

sand concrete has been the subject of little research. In order to lessen its impact on the environment, green concrete makes use of 

by products from other industries. Use of powdered marble sludge as a filler may assist lower the concrete's overall void 

percentage. While quarry rock dust does not include any silt or biological contaminants, it may be generated to the necessary 

gradation and fineness according to demand, but natural sand does not in many regions of the nation. Because of this, concrete's 

overall durability is enhanced. Green concrete is an efficient strategy for lessening environmental damage and enhancing 

concrete's resilience to extreme circumstances. 

 

Index Terms - Green concrete, Mix Proportion Designation Workability, Cube, Casting of Test Specimens 

 

1.1 Introduction 

Because, for example, waste materials are utilised as a partial replacement for cement, costs for the disposal of waste 

are avoided, and energy consumption is reduced during manufacturing, green concrete may often be produced for a 

lower cost and at a lower cost overall [1]. In order to make concrete more friendly to the environment and appropriate 

for use in "Green Buildings," we are working to enhance its environmental profile. Inorganic waste products may be 

utilised more effectively as environmentally friendly aggregates in concrete, therefore shielding the surrounding area 

from the negative effects of waste deposits. Some of the elements that are utilised in the production of green concrete, 

also known as sustainable building, are marble sludge powder, quarry dust, and fly ash. Through the use of green 

concrete technology, we are able to preserve the natural resources for use in the future or for use by future generations 

[2]; however, if we utilise waste materials for building, the virgin materials will become a sustainable material, and 

the cost will be decreased as well. 

 

1.2 Mix Proportion Designation 

The most often used method for expressing the percentages of cement, fine and coarse aggregates, and water in a 

concrete mix A 1:2:4 concrete mix, for instance, means that the proportions of cement, fine aggregate, and coarse 

aggregate are all 1:2:4. Volume or mass are used to determine the proportions. 
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1.3 Factors to Consider When Creating a Mixture 

The following considerations will go into the formulation of the concrete mix: 

 

Table 1.1: Grade of Concrete (IS456, 2OOO) Clause 6.1 

Grade Designation  
Compressive Strength In N /mm² At 28Days 

Curing 

M.10 10 N /mm² 

M.15 15 N /mm² 

M.20 20 N /mm² 

M.25 25 N /mm² 

M.30 30 N /mm² 

M.35 35 N /mm² 

M.40 40 N /mm² 

M.45 45 N /mm² 

M.50 50 N /mm² 

M.55 55 N /mm² 

M.60 60 N /mm² 

 

Names for concrete mixes typically include the mix design number M followed by the compressive strength in 

N/mm2 for a 15 cm3 cube after 28 days of curing. M 15 and lower grades of concrete may be used to build lean 

concrete bases and basic foundations for masonry walls. Grades M20 and below are strictly forbidden for use in 

reinforced concrete buildings [3], as per 456-2000. We do not recommend using concrete grades lower than M30 in 

pre-stressed concrete buildings. Number 456-2000 in the International Standard Book Series. 

Max nominal size of aggregate: It has been found the bigger the aggregate size, the lower the cement requirement 

is for the water cement ratio. An aggregate with a diameter of 20mm or less is deemed acceptable. 

Minimumwater-cementratio: The minimum w/c ratio required to achieve a certain strength is determined on the 

kind of cement being used. 

Workability: The dimensions and contours of the area that is going to be concreted have an effect on the workability 

of the concrete so that it can be satisfactorily placed and compacted. 

Target Mean Strength 

An suitable safety margin must be included into the mix design to account for differences between intended mean 

concrete strengths and concrete's characteristic strength, which might vary widely from batch to batch when it's made. 

 

S = In IS 456-2000, the standard deviation of this specific composition. Per the standard IS 456-2000, if fewer than 

5% of test results are anticipated to be weaker than projected, k is set at 1.65. 

 

Table 1.2.: Assuming Standard Deviation (S) (IS10262, Clause 3.2.1.2, A-3&B-3 

Concrete 

Grade  
M10  115 120 M25  M30  M35  M40  M50  
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1.3.1 Procedure 

The specific characteristic compressive strength at 28-day fck and the quality control levels can be used to calculate 

the mean target strength ft. 

 

ft=fck+1.65 S 

When the design mix is complete, S is standard deviation determined from table of estimated content that is 

provided.  

The chosen empirical relationship between compressive strength and water cement ratio is compared to make sure it 

isn't too high or too low. Usi Using the limiting water cement ratio shown in Table, compare the selected water 

cement ratio to that value. Use the table to get an estimate of the volume of air that is trapped inside the aggregate at 

its maximum nominal size [4]. From the table, choose water cement with the requisite workability and aggregate 

size (in saturated surface dry state) for the maximum size of aggregates. Determine Find out what percentage of the 

total volume of crushed coarse aggregates are fine aggregates. To account for variations in workability, water-to-

cement ratio, fine aggregate grading, and rounded aggregate, modify the percentage of sand and water content 

according to the requirements in the table. It's time to figure out how much cement you'll need [5]. The higher of the 

two mode is taken as the minimum cement content required per the durability criteria. Using the water, cement, and 

sand amounts from steps F and G, determine the ratio of coarse & fine aggregate in concrete that will be used in 

your project. 

 
p is the fine aggregate to total aggregate volume ratio expressed as a percentage. For each cubic metre of concrete, fa 

is the weight in kilogrammes of coarse aggregates and Ca is the weight in kilogrammes of fine aggregates. 

Determine the first trial mix's concrete mix proportions. Past 28 days of moisture curing, evaluate the strength of 3 

150mm cubes of concrete by wetting them and squeezing them.Until the final mix proportions are determined, do 

trial mixes and make necessary modifications.  

 

1.4 Workability 

 

There are several factors that contribute to the quality of concrete, and one of them is how well a new concrete 

mix fills its mould or form without sacrificing its structural integrity. Water concentration, aggregate distribution in 

terms of size and form, cementitious materials, and age (degree of hydration) affect workability. Chemical admixtures 

may vary this impact. Adding water or chemicals may help. Bleeding and/or aggregate segregation reduce concrete 

quality (when the cement and aggregates begin to separate). Unwanted gradation might generate a harsh combination 

Standard 

Deviation 

(N /mm² )   

3.5 3.5 4 4 5 5 5 5 
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[6]. A design with a low droop that can't be easily worked with moderate quantities of water. Following the IS 

4926:2003 test requirements, the Concrete Slump Test may be used to determine a concrete's workability. An 

"ABRAMS cone" is filling by a specimen of new concrete to determine slump. The broad end of the cone should be 

put on a flat, non-absorbing surface. Afterwards, it is poured into three equal-volume layers, each one separately is 

compacted by a steel rod. Because of gravity, when the cone is removed with care, the material within will naturally 

droop. Slump values of one or two inches are typical for samples that are generally dry (25 or 30 cm). A sample of wet 

concrete may sink up to eight inches. 

With the use of chemical admixtures, such as water reduction agents (super-plasticizers), the water-cement ratio 

may be raised without modifying the slump. On-site water addition that exceeds the mix's water-cement ratio is a bad 

practise, but properly designed mixtures must reasonably achieve the specified slump before placement in order to 

achieve design factors like internal water and air for hydration, strength development, etc. It's necessary to place at 

design slump values. Other flow-measuring technologies are used to evaluate high-flow concrete, Self-consolidating 

concrete is also included [7]. One method is to gently elevate the cone from the narrow end while keeping an eye on the 

flow of the mix. Concrete, after it's been mixed, becomes a fluid that may be pumped to its final destination.  

1.5 Cube  

1.5.1 Moulds:(As perIS:516– 1959) 

To prevent distortion, the mould must be composed of metal, ideally steel or cast iron. When built, a finished 

product should have precise internal faces and dimensions within the ranges listed below: The mould height and 

spacing between opposing faces should be increased by 0.2 mm. The mould's top and bottom planes and neighbouring 

internal faces' angle should be 900+ 0.50. The mold's internal faces must be flat, with no more than a 0.03 mm 

difference between them. An even metal foundation plate must be included in each mould. A spring or screws are 

preferred methods of attaching the base plate to the mould so that it can sustain the mould during filling without 

leaking. During filling and subsequent manipulation of the filled mould, the mold's components must be firmly and 

rigidly kept together, and appropriate mechanisms for achieving this must be provided. To ensure no water leaks out 

during filling, a thin layer of mould oil should be applied to all seams where pieces of the mould connect, as well as 

between the bottom of the mould and its base plate. To prevent the concrete from adhering to the mould's internal 

surfaces, a thin film of mould oil should be applied. 

 

 

Fig: 1.1  Concrete Casted in Molds 

1.6 Casting of Test Specimens: (IS516,1959) 

1.6.1 Preparationof Materials: 

Before beginning the findings, all ingredients should be heated to room temperature, ideally 270+ 30C. For best 

blending and uniformity, dry cement samples are thoroughly blended by hand or in a suitable mixer, avoiding 

extraneous components. After that, store the cement in airtight metal containers. For each batch of concrete, a sample 

of the aggregates must be air-dried and of the specified grading [8]. To achieve the correct grading, For each batch of 
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concrete, the aggregate should be separated into fine and coarse fractions and then blended again. Normally, IS sieve 

480 is used to separate the fine and coarse fractions; however, when performing specific grading, When the sample is 

thoroughly examined, it will be further divided into various particle sizes, including fine and coarse fractions. 

 

Fig: 1.2 Moulds in Laboratory 

1.6.2 Proportioning: 

In order to determine whether the materials available are adequate for the work, the quantities of constituents in 

concrete mixes must be similar to those that will be used in the real building. This includes water. If the volumetric 

proportions of the concrete's components are to be supplied, then the weight proportions of the elements in the test 

cubes and the material unit weights must be utilised to calculate those proportions. 

1.6.3 Weighing: 

It is required that the amounts of cement, It is required that the amount of each size of aggregate, as well as water, that 

goes into each batch be determined by weight, and the precision of this determination must be within 0.1% of the 

batch's total weight. 

 

Fig: 1.3 Weighing Machine in Laboratory 

1.6.4 MixingConcrete: 

Concrete must be mixed in order to prevent the loss of water or other ingredients, either manually or ideally in a batch 

mixer found in a laboratory.. After moulding the required number of test specimens, there should be around a ten 

percent margin of error in each batch of concrete, and this margin should be included into the batch size. 

1.6.5 Machine Mixing: 

The batch of concrete must be mixed using the following method, which must be carried out using a mixing 

machine that is powered by electricity or another device that is functionally equivalent. Dry mixing of cement and 

fine aggregate should continue until the material is completely blended and has a uniform colour. To ensure equal 

distribution of coarse aggregate throughout the batch of cement, The fine aggregate must be added and combined with 

the coarse aggregate first. A third step in the process of making concrete is to add water and mix until the mixture is 

homogeneous and at the required consistency [9]. For consistency testing, the old batch should be destroyed and a 

new one created without pausing the mixing process if it has to be repeated due to the addition of water in increments.  
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1.7 Compaction of Test Specimen : (IS516,1959) 

After mixing, test specimens should be created as quickly as possible. to check for segregation or excessive 

laitance. Five-centimeter-thick layers of concrete should be poured. To achieve equal concrete distribution, rotate the 

scoop as concrete falls from the mould.  It is recommended that each layer be compacted, either manually or 

mechanically, before moving on to the next. With a trowel and a glass or metal plate, the surface of the concrete is 

polished until it matches the mould's height. 

1.8 Compaction by Hand: (IS516,1959) 

In order to achieve consistent compression while compacting by hand, make use of the standard tamping bar and 

spread the bar's strokes across the mold's cross area evenly. To achieve the desired conditions, the number of strokes 

per layer will vary depending on the kind of concrete. Only a maximum of 35 strokes per layer for 15 cm cube 

specimens and a maximum of 25 strokes per layer for 10 cm cube samples should be applied to the concrete. Bottom 

layer rodding will be done all the way through its thickness, with no gaps in between. To close up any gaps left by the 

tamping bar, tap the sidewalls of the mould. 

 

Fig: 1.4 Compaction by Hand 

 

Fig: 1.5 Material Mixing in Mixing Machine 

Mix proportioning of Control concrete: 

This approach was used to calculate Control Concrete's proportions initially. The compressive strength of M20, 

M25, and M30 grade design mixes was evaluated at 7, 28, 90, and 180 days, and the results are shown in the figure. A 

graph shows concrete's compressive strength at different ages for the design mix. Below are the final mix ratios. The 

design mix's compressive strength at ages 7, 28, 90, and 180 days is shown. 

Compressive Strength 

The presumption that concrete has acceptable compressive strength but insufficient tensile strength is used in the 

building of the vast majority of structures built out of concrete. This is done so on the grounds that concrete is easier 

to work with while it is under compression. When constructing a structure for the function it will serve, the 

compressive strength of the material is the single most significant consideration. Compressive strength studies 

compared Fly Ash, Rice Husk Ash, and Brick Dust concrete to Control concrete at 7, 28, 90, and 180 days. Over the 

span of one hundred eighty days, these tests were carried out. 
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  C0MPRESSIVE STRENGTH in (Mpa)  

  7th Day  28th Day  90th day  180th day  

0% 37.8 45.3 48.5 50.3 

5%  38.2 45.6 49.5 51.2 

10%  37.5 44.8 48.1 50.7 

15% 33.2 41.8 44.5 46.2 

20% 31.3 40.7 43.1 44.7 

25% 28.7 37.3 39.8 41.3 

30% 25.5 33.2 35.5 38.1 

35% 23.3 31 32.3 34.3 

40% 19.8 28.9 30.6 32.4 

Table 1.3 Compressive strength of M20 mixing Fly Ash 

 

Fig 1.6 Difference of Compressive strength of M20 Concrete in multi ages replacing cement mixing Fly Ash 

  C0MPRESSIVE STRENGTH in (Mpa) 

  7th Day  28th Day  90th day  180th day  

0%  37.8 45.1 48.7 50.3 

5% 38.3 45.8 48.8 50.6 

10% 38.7 46.2 49.2 51.1 

15% 33.3 42.2 45.9 48.3 

20% 31.1 40 43.5 46.3 

25% 28.2 36.9 40.8 43.5 

30% 25.1 34.2 37.7 40.4 

35% 22.6 31.4 33.7 36.3 

40% 19.3 28.3 29.7 31.3 
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Table 1.4Compressive strength of M20 mixing Brick’s Dust 

 

Fig 1.7  Difference in Compressive strength of M20 Concrete in multi ages replacing cement mixing Brick’s 

dust 

  
C0MPRESSIVE STRENGTH in (Mpa) 

 

  7th Day  28th Day  90th day  180th day  

0% 34.8 45.3 48.4 50.5 

5% 38.8 46.3 49.2 50.4 

10% 37.7 44.2 47.5 49.3 

15% 32.5 41.2 44.4 46.4 

20% 30.7 37.9 41.4 43.4 

25% 27.4 34.4 38 40.2 

30% 22.3 31.7 34.6 36.4 

35% 20.4 29.6 32.3 34.3 

40% 18.3 26.6 28.5 30.2 

Table 1.5  Compressive strength of M20 mixing Rice Husk’s ash 
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Fig 1.8 Difference in Compressive strength of M20 Concrete in multi ages replacing cement with Rice Husk 

Ash 

1.7 Results & Discussion 

Results and discussion of compressive strength and development of the concretes over the 28-day curing period are 

provided and addressed in this study. This study uses an IS approach to concrete control. Many processes are 

described for making concrete with Fly Ash, Rice Husk’s Ash, or Brick’s Dust. Mix design determines M20, M25, 

and M30 concrete proportions. Design mixes can be used to determine the optimal mix percent for M20, M25, and 

M30 concrete. The compression strength of Fly Ash, Rice Husk’s Ash, and Brick’s Dust has been examined in 

relation to age and % replacement of cement. In both the field and the laboratory, In the mix designs M20, M25, and 

M30, fly ash, brick’s dust, and rice husk’s ash were replaced for Portland cement grade 43. These tests determined the 

cementitious materials' strength. The L&T lab made concrete cubes to Indian norms and they were evaluated using 

compression testing equipment and a weighted scale.  
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