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I. INTRODUCTION 
 

Concrete is the most widely used construction 

material made by man and second most utilized stuff 

on earth after water. This is prepared by the blended 

cementing material, water, and aggregate and 

sometimes admixtures in define proportion. This 

mixed proportion allowed to cure, harden like rock 

type mass known as concrete [1]. This hardening 

process did due to a chemical reaction between 

water and cement for a long time due to which 

concrete grow stronger with age. These harden 

concrete similar to the rock or artificial stone in 

which voids of large particles filled by small particles 

and their voids filled by cement.  

 

For any concrete element strength, durability and 

other characteristics of concrete depend on the 

properties of its ingredients, mixed proportion, 

methods of placing, compaction, and curing. The 

assets, for sample, coarse agglomerations, sands and 

cements will be at an impeded position, as these 

assets are not ready to adapt to the appeal in the  

 

 

 

 

construction business [2]. In this manner, using the 

reused agglomeration might be one of the critical 

endeavors in accomplishing a feasible construction.  

For manufacturing of strong, durable and uniform 

concrete that is high-performance concrete careful,  

control and proper processing required which 

content following compound [3, 4]. 

 

1. Cement- In general Portland cement is widely 

used as cementing material which is present in 

concrete. Basic compounds of cement are calcium, 

silicon, aluminum, iron, and another metallic oxide. 

2 Aggregate- These are primarily naturally available 

granular material like sand, gravel, or crushed stone 

comes in this category but with new technology 

recycled material and synthetic product also be used 

as an aggregate. 

3. Water -water is one of the main ingredients in 

concrete. It is responsible for the chemical reaction 

(hydration process) by which concrete form C-S-H 

gel and gain their strength. for HFC minerals and 

chemically dissolved in it play an important role and 

crucial for the strength of concrete. 

4. Chemical Admixture - These are some other 

ingredient mixed in concrete other than Portland 

cement, water, and aggregate that added to the 
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mixture immediately before or during the mixing to 

enhance the properties of concrete like water 

requirement, setting time and durability. 

5. Supplementary cementing material- Natural 

pozzolans, fly ash, slag powder, and hypo sludge etc. 

come in this category and contributing to improving 

the properties of hardening concrete. These 

components must be a cure at a satisfactory 

moisture content and temperature for sufficiently 

long time to allow adequate development of the 

strength of the concrete. 

 

II.RELATED WORK 
 

In [5] Yanxia et. al. (2020), uses three different kinds 

of steel fibers, being micro (M), end-hooked (H), and 

corrugated (C), commonly used in engineering 

applications, are added to high-strength lightweight 

aggregate concrete (HLAC) to study the effects of 

steel fiber and volume content ratio of fiber on the 

compressive, splitting tensile, and flexural strength of 

HLAC. The range of steel fiber volume content 

fraction studied is 0.5% to 2.0%. The research shows 

that different types of steel fiber have different 

effects on the mechanical properties and toughness 

of HLAC. M steel fibers have the best reinforcing 

performance on the mechanical properties.  

 

The study also shows that the toughness of M steel 

fibers is the best with the same fiber content. The 

toughening effect of H and C steel fibers can only 

reach 2/3 and 1/2 of M steel fibers, respectively. 

 

In [6] Sharba et. al. (2019) work, steel slag (SS) and 

RCA were physically and chemically characterized. 

The next step of the work plan, SS was employed as 

a partial replacement for (sand) fine aggregate and 

also RCA was applied as a partial replacement for 

(gravel) coarse aggregate. The proportions of SS and 

RCA were calculated based on the criterion of 

particle size after performing sieve analysis according 

to the American Concrete Institute standards. These 

two replacement materials were used to replace the 

natural aggregate in M40-grade concrete by 

proportions of 0%, 15%, 25%, 35%, and 45% by 

weight and the performance of the resulting mixes 

was compared against that of the original M40-

grade concrete. 

 

[7] Priya R. Hepzibah et al. (2017) using paper 

industry waste commonly known as hypo sludge 

used as partial replacement of cement. For analysis 

work, these tests were carried out to evaluate the 

mechanical properties like compressive strength and 

spilled tensile strength up to 7 days and 28 days of 

curing. In this research work, M30 grade concrete 

was developed by proper mixed design replacing 

cement via 10%,15%,20%,25% and 30% by hypo 

sludge. Test show that slump value increase with 

increase the hypo sludge and researcher got 

maximum compressive strength both for 7 days and 

28days 25.6 MPa and 38.5 MPa respectively with 15% 

hypo sludge content. Similarly, maximum tensile 

strength is also achieved with 15% hypo sludge 

content with 2.29N/mm2 for 7 days and 3.7 N/mm2 

for 28 days. By the all analysis work 15% replacement 

of cement by hypo sludge can be the optimum doge. 

  

In [8] T. Sai Vijaya et, al (2016) carried out the study 

on the behavior of jute fibers mixed in concrete as a 

natural and low-cost reinforcing material. For 

analysis several experiments were conducted on jute 

fibers, jute-cement mortar and jute fiber reinforced 

concrete in this research. For this research, a total of 

24 mortar specimens for compressive strengths and 

144 concrete specimens, 48 cubes, 48 prisms, and 48 

cylinders was made each consisting of Ordinary 

Portland cement in concrete with, 0.5%, 1% and 2% 

Jute fiber as reinforcement. It is observed that the 

JFRC specimens with 1% jute content, cured up to 56 

days have significant improvement of mechanical 

properties such as compressive strength, flexural 

strength and split tensile strength with respect to 

ordinary concrete. 

 

In [9] Mohammad Zakaria et, al (2015) investigated 

the effect of introducing jute yarn on the mechanical 

properties of concrete. An experimental investigation 

of the compressive, flexural and tensile strengths of 

Jute Yarn Reinforced Concrete composites (JYRCC) 

has been conducted. Mechanical properties of JYRCC 

were observed to be enhanced for a particular range 

of lengths of cut (10, 15, 20 and 25 mm) and volume 

content of jute yarn (0.1, 0.25, 0.5 and 0.75 %). The 

maximum increment of flexural and tensile strengths, 

compressive, observed in the investigation is 33, 23 

and 38%, respectively with respect to concrete 

without jute yarn. 

 

[10] Abdullah Shahbaz Khan et al. (2014)  performed 

investigation on studies have shown that the waste 

from paper industries has pozzolanic property 

termed as hypo sludge. This research work presented 

M20 & M30 grade concrete with W/c ratio of 0.55 & 
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0.45 respectively as a control specimen and hypo 

sludge is replaced in different percentages such as 

10%, 20%, and 30% by weight of cement. For 

compressive strength test, test specimen cubes of 

150mm x 150mm size, for spilled tensile strength test 

cylindrical specimen of 100 mm diameter and 

200mm height, and for flexural tensile strength test 

prisms specimen of 100 mm x 100mm x 500mm are 

cast for conventional concrete and RPH 

(Replacement of hypo sludge by weight of cement) 

test specimen respectively. The test was conducted 

to study the mechanical properties of concrete 

(compressive strength, split tensile strength and 

flexural strength) for different curing period should 

be 3, 7 and 28 days. Results show that 10% and 20% 

replacement of cement hypo sludge sample show 

increment in strength then 0% control mixed design 

but optimum is obtained at 10% of replacements. 

 

In [11] Xiangming Zhou, et, al. (2013), conducted 

research on fracture and impact properties of short 

distance jute fiber reinforced cementitious 

composites with various mixed proportions. The 

author studies the fracture properties of JFRCC on 

notched concrete beam at 7, 14 and 28 days and he 

interpreted the results on two parameter fracture 

model. Impact resistance of JFRCC was examined on 

mortar panels with the dimensions of 200*200*20 

mm
3
 at 7, 14 and 28 days through repeated 

dropping weight test. In addition, compressive, 

flexural and splitting tensile strengths of JFRCCs were 

tested at 7, 14 and 28 days conforming to relevant 

standards achieved by concrete. After analysis and 

results it was found that, by combining jute fiber with 

Portland cement as a matrix, JFRCC achieved higher 

compressive strength, tensile strength, fracture 

toughness, critical strain energy release rate, and 

critical stress intensity factor. 

 

[12] J. Kim, C. Park. et, al. (2012), presented an 

experimental based investigation of mechanical 

properties of natural jute fiber reinforced concrete 

(JERC). The author studied on two different concrete, 

first is called jute fiber reinforced normal strength 

concrete (JFRNSC) and second is known as jute fiber 

reinforced high fluidity concrete (JFRHFC). For the 

investigation, the slump value, compressive, flexural 

and splitting tensile strength of the specimen test 

had been conducted on different samples. The 

results showed that the slump value of JFRHFC 

decreased sharply as the increase of fiber content, 

which indicated the jute fiber in HFC should limit to 

maintain the HFC characteristics. Also, the effect of 

jute fiber in both HFC increased its compressive and 

splitting tensile strength significantly. 

 

III.CLASSIFICATION OF AGGREGATE  

 

1. Geological origin 

2. Natural Aggregate- These aggregate are 

generally obtained from natural deposits of sand and 

gravel or from quarries by cutting rocks. These are 

cheapest among them are the natural sand and 

gravel [13].  

 

3. Artificial aggregate – The most widely used 

artificial aggregate are clean broken bricks and air-

cooled fresh blast furnace slag. The broken bricks of 

good quality provide a satisfactory aggregate for the 

mass concrete and are not suitable for reinforced 

concrete work if the crushing strength of bricks is 

less than 30-35 MPa. 

 

I. 4. Aggregate Size 

4.1 Fine Aggregate – This type of aggregate mostly 

which passes through a 4.75 mm IS sieve and 

contains only that much coarser material as is 

permitted by the specification [13, 14]. Sand is 

generally considered to have a lower size limited of 

about 0.07mm. The material between 0.06mm and 

0.002mm is classified as silt, and still smaller particles 

are called clay. 

4.2 Natural sand i.e. is fine aggregate resulting from 

natural disintegration of rock or that which has been 

deposited by the stream and glacial agencies 

4.3 Crushed stone sand, i.e. the fine aggregate 

produce by crushing hard stone. 

4.4 Crushed gravel sand, i.e. the fine aggregate 

produced by crushing natural gravel. 

4.5 Coarse Aggregate – The aggregates most of 

which are retained on the 4.75mm IS sieve and 

contain only that much of fine material as permitted 

by the specification and termed coarse aggregate. 

The coarse aggregate are Crushed Gravel, Uncrushed 

gravel, Partially crushed gravel, etc.  

 

5. Aggregate Shape 

 

5.1 Round Aggregate- These aggregate with 

rounded particles (river or seashore gravel) has 

minimum voids ranging from 32 to 33 percent. It 

gives a minimum ratio of surface area to the volume, 

thus it required minimum cement paste to make 

good concrete but due to interlocking between its 
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particles is less and hence the development of the 

bound is poor, so they are not suitable for high 

strength concrete [15]. 

 

5.2 Irregular Aggregate – These aggregate having 

partly rounded particles have a higher percentage of 

voids ratio ranging from 35 to 38 percentages. These 

types of aggregate needed more cement paste for 

given workability. The interlocking between particles 

is better than rounded particle but not enough for 

high strength concrete. 

 

5.3 Angular Aggregate – The aggregate with sharp, 

angular and rough particles have a maximum 

percentage of voids ratio (38 to 40 percentages) 

that’s why they need the maximum amount of 

cement paste to achieve given workability. These 

aggregate having the best interlocking properties 

and become suitability for high strength concrete. 

 

5.4 Flaky and Elongated Aggregate – An 

Aggregate is termed flaky when it's least dimensions 

(thickness) is less than three-fifths of its mean 

dimension. The mean dimension of the aggregate is 

the average of the sieve size through which the 

partials pass and are retained, respectively. The 

particle is said to be elongated when its greater 

dimension is greater than nine-fifth of its mean 

dimension. These aggregate are not suitable for any 

type of construction work. 

 

6. Aggregate Weight 

6.1 Normal Weight Aggregate – These are 

commonly used aggregate like sand and gravels 

crushed rocks such as granite, basalt, quartz, 

sandstone, and limestone which have specified 

gravities between 2.5 and 2.7 produce concrete with 

unit weight ranging from 23 to 26 kN/m
3
. 

 

6.2 Heavy Weight or High-Density Aggregate – 

Some heavyweight or High-density Aggregate such 

as Baryte (S. G. 4.0-4.6), Ferro-phosphorus (S.G. 5.8-

6.8), Goethite (S.G. 3.4-3.7) etc. are used in the 

manufacturing of heavyweight concrete which is 

more effective as a radiation shield. Concrete having 

unit weight of about 30, 31, 35, 38, 40, 47, and 57 

kN/m
3
 can be produced by using typical goethite, 

limonite, barite etc. the main drawback with these 

aggregate is that they are not suitably graded and 

hence it is difficult to have adequate workability 

without segregation. 

 

6.3 Light Weight Aggregate – The lightweight 

aggregate having unit weight up to 12 kN/m
3
 and 

they are used to manufacture the structural concrete 

and masonry blocks for reduction of the self-weight 

of the structure which helps to reduces the 

dimension of load bearing element and cost of the 

structure. For fine aggregate generally up-to 12 

kN/m3 and for coarse aggregate approximately 10 

kN/m3 for coarse aggregate for the use in concrete. 

In this type of aggregate porosity and high water 

absorption properties is present due to which high 

water absorption take place that’s why workable 

concrete mixed become stiff within a few minutes of 

mixing thus before mixing wetting of aggregate is 

required.  

 

IV.CONCRETE TEST 
 
Tests were performed on concrete cubes of two 

unique sizes after various water curing periods. The 

tests led on hardened cement is under given [4, 16, 

17, 18].  

 

1. Compressive strength test 

By definition, a definitive compressive quality of a 

material is the estimation of uniaxial compressive 

anxiety achieved when the material fails totally. The 

compressive quality is normally gotten tentatively by 

methods for a compressive test. The mechanical 

assembly utilized for this test is the same as the 

utilized as a part of a ductile test.  

 

A pressure test decides conduct of materials under 

pulverizing loads. The sample is packed and 

distortion on different burdens is recorded. 

Compressive stress is ascertained and plotted as an 

anxiety strain outline which is utilized to decide 

versatile point of confinement.  

 

 
 

Fig 1  Compression strength testing 

machine. 

     

2. Split tensile strength 

Concrete blocks of size thrown with joining copper 

slag as fractional substitution of sand and concrete. 

Amid throwing, the 3D cubes were mechanically 
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vibrated utilizing a table vibrator. Following 24 hours, 

the samples were demoulded and subjected to 

curing for 7, 14, 28, 56 and 90 days in compact water. 

In the wake of curing, the samples were tried for part 

rigidity utilizing pressure testing machine of 200 tons 

limit. The tests were done on an arrangement of 

triplicate samples and the normal elasticity esteems 

were taken. . The testing of cubes was appeared in 

Figure 2.  

 

 
Fig. 2. Split tensile strength testing machine. 

 

3. Initial surface absorption test 

The Initial Surface Absorption Tests (ISAT) was 

directed as per BS 1881: Part 208: 1996 (20) on all 

samples following 2 months from the date of 

throwing. The Initial Surface Absorption test was 

executed as a pointer for the durability of the blends. 

The concrete cubes were at first broiler dried. A top 

was connected to the concrete surface. This top was 

associated with a store with a water weight head of 

200 mm.  

 

The top was likewise associated with an even slim 

tube. Water was permitted to infiltrate the concrete 

surface from the repository into the top. Toward the 

finish of 0, 30, 60 and 120 minutes, the store stream 

was shut and the water was permitted to enter the 

concrete surface from the narrow tube and the setup 

is appeared in Fig 3.3. The test gives the water 

stream (M1/M2.sec) into the surface of the dry 3D 

cube sample utilizing the adjustment of the hairlike 

tube.  

 

 
              Fig 3. Initial surface absorption test. 

 

4. Acid resistance test 

Concrete blocks were thrown and put away in a place 

at a temperature of 32°C for 24 hours and after that 

the samples were water cured for 56 days. Following 

56 days curing, the samples are taken out and 

permitted to dry for one day. Starting weights of the 

concrete cubes were taken. For acid resistance test, 

1% weaken Sulphuric acid (H2SO4) by volume of the 

water with pH estimation of around 2 was kept up. 

After that 3D cubes were inundated in the above said 

acid water for a time of 30 days and the setup is 

appeared in Fig 4. The samples were taken out from 

the Acid arrangement at 30 days, and last weights of 

the dry blocks were taken.  

 

 
Fig 4. Cubes under acid testing and the PH meter. 

                                 

5. Alkalinity resistance test 

Concrete 3D cubes was thrown and put away in a 

place at a temperature of 32°C for 24 hours and 

afterward the samples were water cured for 56 days. 

Following 56 days curing, the samples are taken out 

and permitted to dry for one day. Introductory 

weights of the concrete cubes were taken. For basic 

assault, 5% sodium hydroxide (NaOH) by volume of 

the water with pH estimation of around 10-12 was 

kept up. After that 3D cubes were submerged in the 

above said basic water for a time of 30 days. The 

samples were taken out from the Acid arrangement 

at 30 days, and last weights of the dry 3D cubes were 

taken. 

 

V.CONCLUSION 
 
In this survey, different concrete aggregate 
combination was studied. It was obtained that 
mixing of ingredient increases the life of building 
with other desired properties like strength, acidic 
resistance, absorptions, etc. Cost effective 
ingredients were summarized in the literature part 
of the paper. Here paper has brief the steps of 
manufacturing the strong concrete. Concrete 
classification on the basis of weight, shape, types of 
aggregate, etc. Finally different test sets were also 
list in the paper for comparing the concrete 
aggregate combinations developed or proposed in 
research findings. In future it was desired that low 
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cost and highly durable, resistive concrete will found 
by researchers. 
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