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Abstract—In order to meet the growing demand 

for construction materials, there is a pressing 

need to use alternative building materials that 

are environmentally friendly and promote long-

term growth. One of the primary goals of this 

research is to determine the efficacy of different 

types of robo sand and bentonite (calcium) on the 

strength and durability of concrete. Calcium 

bentonite is used to partly replace cement, while 

robo sand is used to partially replace fine 

aggregates in the mix. At 28 days, a rapid 

chloride permeability test is carried out to 

determine the chloride resistance. Durability 

tests, such as acid assault (with sulphuric acid 

and hydrochloric acid), are performed at 28 and 

56 days after the first application. It is not only 

for the goal of increasing strength that additives 

such as bentonite are used, but it is also for the 

purpose of increasing durability. Bentonite is a 

clay that interacts with cement to produce a 

gelling compound, while robo sand is an 

environmentally friendly and cost-effective 

replacement for fine aggregates in concrete. 
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I. INTRODUCTION 

Over the course of three epochs, the production 

of cement-based products has increased 

dramatically. In general, it will have a positive effect 

on the organisational structure of a company. Every 

year, an additional 6.5 billion tonnes of concrete are 

produced. Depending on where or when the water is 

present, it is possible to find a person with the 

deepest customs. Approximately 900 kilogrammes 

of carbon dioxide (CO2) is released into the 

atmosphere for every 1000 kg of cement 

manufactured, resulting in a weakening of the top 

layer of the atmosphere. The reason for the cement 

to produce or typically liquified material carbon 

dioxide (Co2) is that it exists at high temperatures, 

causing the noise to be produced. In spite of the fact 

that it is a matter of common practice, cement-

buxom hardened is startling amazing when used in 

an accommodating foundation. When concrete is 

formed, it becomes a versatile composite material 

consisting of a combination of course and fine 

aggregate, water fashioning an appropriate 

proportion for the mark substance, practicability, 
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and long-term sturdiness objectives. There are a 

variety of real location designs to choose from to 

meet their needs. At first glance, it seems to be a 

flexible material that can be cast into a variety of 

forms (in a suitable moist atmosphere). Because of 

an interaction between cement and water, a process 

known as hydration has taken place, and it has 

expanded. It mostly includes the outcome or 

products produced. Calcium silicate, calcium 

carbonate, and calcium hydroxide exist largely 

unable to be solved or replied to and bind the 

aggregation in the unfeeling item from which 

another arises. Calcium silicate, calcium carbonate, 

and calcium hydroxide are all examples of minerals. 

In general, strong trendy condensation as opposed to 

fashionable strain instead of fashionable 

condensation. One of the most significant problems 

facing humanity at the moment is the preservation of 

the environment. In addition, India is pursuing a 

rapid expansion of its diplomatic relations with other 

countries in Asia, which is a first for the region. 

Replace cement with an incompletely accompanied 

further element such as ggbs, calcium bentonite, 

reuse aggregates, flyash, and so on, for fear that the 

carbon dioxide diffusion grant permission will be 

reduced a little, resulting in a straight result ahead of 

the worldwide incidental, instead of cement alone. 

A. Bentonite   

Historically, bentonite, a workable earth substance, 

has been thought of as a restorative characteristic for  

preserving body and mental wellbeing and treating a 

variety of ailments. Penetrable aluminium 

phyllosilicate soil is a kind of soil that can be 

penetrated. Approximately 55% of the composition 

is composed of SiO2 and 20% of the composition is 

made up of Al2O3, with trace amounts of Fe, Mg, 

Calcium, Potassium, and Na2O also present in small 

amounts (sodium oxides). It is mostly composed of 

montmorillonite and other non-organic materials, 

and as a result, it does not exist in a consistent trendy 

form. In accordance with the approximate quantities 

of soil and water present, their association second 

hand as stick, plasticizing, and attaching power, 

among other things, may be determined. They 

chemically react with a variety of fundamental 

materials to produce psychological problems, the 

most significant of which is the crystallising power 

fashionable an instability of the response to the 

question of life. 

II. EXPERIMENTAL PROGRAM 

A. Properties Of Ingredients Of 

Concrete 

                                      The subsequent materials 

are done in existing investigation 

• Cement 53 grade  

We have second-hand common Portland cement of 

grade 53 of the Bharathi cement brand, which has 

been reinforced in accordance with Indian Standard 

IS: 10269-1987. We have learned the characteristics 

of the human body as well as the characteristics of 

atom and molecule change that are required for the 

joint design computing objectives that are discussed 

below. The holdings of cement that have been 

abandoned are listed in Table 3.1.   

Table 1. Physical Properties Of Cement 

                              

                                                                                       

 

PROPERTY RESULT 

Specific gravity 3.14 

Initial setting time 35min 
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Figure 1. Bharathi Cement 53 Grade 

 

• Fine Aggregates 

Fine aggregates occur in a quiet environment or in 

the broader Gandipet region. We have shown things 

such as specific power of attraction, excellence 

modulus, and district determinant, among other 

things. TABLE 3.2 displays information about the 

fine aggregates' physical properties in relation to the 

body of the aggregates. 

TABLE 2 .  Physical Properties of Fine Aggregates 

 

                        

PROPERTY 

  

                RESULT 

 

SPECIFIC GRAVITY 

 

                  2.639 

 

      ZONE 

ACCORDING TO IS 

383-1970 

  

                 ZONE II 

 

                FINENESS 

MODULUS (%) 

 

                    3.01 

 

Figure 2:  Fine Aggregates 

 

• Water/Cement Ratio 

Graph mounting the relative amongst the water 

cement ratio and strength of concrete. 

 

 

Figure 3:  Water/ Cement Ratio 

Aside from being clean and devoid of pollutants, the 

water that is used for casting is generally of good 

quality. Its PH value ranges from 6.5 to 8.5, which 

is considered normal. According to the different 

factors listed below, the strength of the concrete may 

vary significantly. 

➢ Compaction 

➢ The raw material's overall quality 

➢ The water-to-cement ratio 
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➢ A rise or fall in temperatures 

➢ Aggregates (coarse and fine) 

➢ the level of humidity 

➢ Concrete curing is a process that takes time. 

According to Abraham's rule, the power of the water 

diminishes steadily as the volume of water rises. 

When it comes to evaluating the strength of 

concrete, the water/cement ratio is the most 

important factor to consider. 

                                         

  

Where  

S = Strength of concrete 

K = constant 

c = Bulk of cement 

w = Bulk of water 

a = Bulk of air  

III. MATERIAL TESTED                                            

A. Specific Gravity Of Cement  

Secondhand Le-chatlier's tiny container for liquid 

plan, or distinguishing force of attraction container, 

or Pycnometer (100ml) are available for changing 

the specific force of attraction of cement. 

Specific gravity  =          
mass of given volume of material

mass of an equal volume of water
 

• Material required:                                                                                                                     

➢ Ordinary Portland, to be precise. 

➢ Kerosene 

➢ 250mL Le-chatlier flask with a 

stopper. 

 

Figure 4. Density Bottle 

Generally speaking, we use water to determine the 

differentiating severity of our existence. The use of 

oil in modern cement, on the other hand, results in 

water retorts accompanying water and development 

of the calcium group of chemical elements in the 

mind or physically, since oil does not react. As a 

result, we use 0.79 g of gold for every declaration of 

disagreement (because of the special significance of 

oil). 

• Procedure: 

➢ It has to be properly cleaned and dried so 

that there are no liquid particles left within. 

➢ Fill the flask with kerosene until it reaches 

the zero to one millilitre mark. Make a note 

of the first passage you read. 

➢ Add cement to about one-third of the flask. 

➢ Following that, we should roll the tiny 

container for liquid to a stylish degree and 

into a preferred location, for fear that air 

bubbles would occur and cause additional 

release. 

➢ Taking note of the final reading.  

• Observations And Calculations: 

W1= Mass of the density bottle = 36 gms 

W2= Mass of the density bottle + cement = 49 gms 
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W3= Mass of the density bottle+ cement+kerosene 

=85gms 

W4= Mass of the density bottle+ kerosene= 85gms 

W5= Mass of the density bottle+  H2o = 85gms 

Specific gravity of kerosene = Sk  =  
𝑊4−𝑊1

𝑊5−W1
 

                                                =  
85−36

85−𝟑𝟔
 

                                                         = 0.79 

Specific gravity of cement = Sc     =  
(𝑊2−𝑊1)∗𝑆𝐾

𝑊4−W1−(W3−W2)
 

                                                        =  
(49−36)∗0.8

39−36
 

                                                        = 3.14 

 

 

Figure 5. Specific Gravity Of Cement Value 

IV. EXPERIMENTAL 

INVESTIGATION 

The main goal of the exploratory research was to 

seek for and discover the features of all of the written 

material, as well as to compute the sample of grade 

M40 and the experiment ruling class for 

compressive and split stiffness at 28 and 56 days, 

respectively, in order to determine the order. As 

shown in the figure, a biased replacement of 5%, 

10%, and 15% accompanying calcium bentonite 

popular cement and fine aggregates exists in its 

place, accompanying 25% of robo soil at 28 and 56 

days.In order to determine the chloride resistivity, a 

rapid chloride permeability test was performed at 28 

days. Durability tests in the manner in which acid 

curing agents (HCl) and H2SO4) occur were 

authorised after 28 and 56 days, respectively. 

A. Mixing Of Concrete 

The secondary join of factual is formed by the 

rolling, enclosing, and extending of the piece. In this 

case, the mix of factual information may be agreed 

upon as to what should be manually joined or what 

device should be used to conduct a task connect. In 

most cases, we may utilise assistance joining, 

especially for materials that occur in small amounts. 

Machine joining is used for very large numbers of 

slabs and other materials. Whatever technique is 

abandoned, the most important thing to remember is 

that they all exist in a completely different way. 

B. Hand Mixing: 

In most cases, this technique is allowed when the 

quantity of concrete is extremely little or when 

machine mixing is not available or convenient. 

First and foremost, cement and soil must be properly 

matched in order for the combination to provide a 

constant colour. Following that, we have increased 

rude aggregate each required quantity in addition to 

diverse amounts in a thorough manner. Shovels are 

acquired secondhand in order to assist. 

We should include at least 3 to 5 years of an event 

or entity's life, as well as a suitable dry condition 

before water exists as an extra consideration. There 

is about 10% cement present in this system, with an 

additional 10% present because of a lack of available 
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water flow in the mix. The remaining water occurs 

in excess at the beginning, and the remaining water 

exists in excess at the conclusion in order to meet the 

requirements of the practicality test. The ready in 

body or mind combo is anticipated to be used inside 

30 minutes of the meeting following in position or 

time adjacent to water after becoming ready in body 

or mind. This assistance join exists in a fully cooked 

state, mostly for the purpose of having little actual 

value for anything or having just a few possessions. 

                                      

 

Figure 6. Hand Mix 

C. Machine Mixing: 

➢ If the amount of tough labour is significant, 

it is necessary to be cautious in selecting 

well-run political organisations to join 

forces with. In the case of a person who acts 

automatically join, the real join occurs in a 

similar manner, and it may be fashioned in 

a manner that is less water-cement in the 

connection of part to whole. It may be 

either a bunch type or a constant kind of 

variable. 

➢ Materials such as coarse aggregate, fine 

aggregate, water, and cement are modest, 

trendy, and they create a beat, and it exists 

as an alternative for located on side 5 notes 

of a meeting or certain ending, 

respectively. In this way, the join occurs to 

be caught, and it carries the following face 

features as a result: 

➢ It has been discovered that the mix 

produced by the machine has a higher 

quality and is more efficient in a short 

period of time. 

➢ After all of the materials have been put, the 

water should be added to ensure that the 

water is spread evenly among them all. 

➢ If you use a mixing instrument to combine 

materials, be sure to wash it well after each 

use. If you use a narrow slurry portion, 

make sure to wash it thoroughly after each 

use since it may be overturned by an 

adversary. As a result, the capacity of a 

party is affected by the grant of permission. 

➢ At regular intervals, the interior of the 

blender should be carefully inspected for 

any signs of damage. 

➢ After the concrete mixture has been 

completed, it should be utilised within 30 

minutes, otherwise it will solidify. 

 

                      

 

Figure 7. Pan Mixer 

 

D. Workability 

A concrete is considered practical if it can be easily 

transported, put, compacted, and finished without 

the need for any kind of segregation. 

• Slump Cone Test: 

It occurs fairly often for assessing the dependability 

of toughened in addition to stylish testing rooms or 

for conducting fashionable research into new goods, 

among other things. It is not suitable for very damp 

or extremely dry, harsh surfaces. They are typically 
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classified as top-secret into three categories. They 

occur in the following ways: 

a) Genuine slump: A true slump occurs when the 

concrete slumps uniformly and nearly completely 

retain the shape of the mould. 

It is generally considered to be a good idea. 

b) Shear slump (also known as "shear slumping"): 

If an individual's biased of a circular-shaped item 

with a pointy end falls below fashionable, it is said 

to be in a "cut slump" posture. 

Fear of gloomy unionisation or a lack of trendy 

factual unionisation motivates this action. 

c) Sink into a funk: 

The concrete collapses in this location almost 

quickly. 

                

 

                       Figure 8.  Types Of Concrete Slump 

• Observation:   

1. We got the value  from 75 mm to 100 mm . 

2. The shape of slump is considered as the  True 

Slump .                               

 

                 Figure 9. Slump Cone Test Of M40 Concrete   

 

V. RESULTS AND DISCUSSIONS 

A. Test Results Of Normal Cubes And 

Cylinders Of M40 Grade Concrete 

The test results are given in table below 

Table 3.  At 28 Days 

 SAMPLES  PEAK STRESS (MPa) 

CUBE 1  45.360 

CUBE 2 49.380 

CUBE 3 53.100 

AVERAGE 49.280 
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Table 4.  At 56 Days 

                                                  

SAMPLES  PEAK STRESS 

(MPa) 

CUBE 1  55.790 

CUBE 2 54.810 

CUBE 3 48.930 

AVERAGE 53.170 

 

 

B. Graphs 

It can be seen in graph 7.1 that the compressive 

strength of a typical cube of M40 grade concrete 

increases after 56 days, reaching 53.17 Mpa at that 

time. 

 

                Figure 10. Comparison of normal cubes of 

M40 grade concrete at 28 and 56 days 

 

Figure 11. Normal Cylinders Of M40 Grade Concrete Were 

Compared At 28 And 56 Days. 

VI. CONCLUSIONS 

➢ At 28 and 56 days, the compressive 

strength of the control specimen with no 

admixtures was found to be 49.28MPa and 

53.17MPa, respectively, while the split 

tensile strength was found to be 8.78MPa 

and 9.71MPa. 

➢ A compressive material containing 5% 

bentonite and 25% robosand substituted by 

cement and fine aggregates, for example, is 

expected to build 51.06MPa and 56.58MPa 

in 28 and 56 days, respectively, resulting in 

2.6 percent higher compressive strength 

than ordinary cubes. 

➢ It exists and increases by 0.53 percent at a 

10% substitution level, but decreases or 

becomes less by 4.69 percent at a 15% 

substitution level. 

➢ Split stiffness associated with a 5% 

bentonite and a 25% robosand replacement 

for cement and fine aggregates increased to 

10.44MPa and 10.57MPa, respectively, at 

28 and 56 days, which is 1.26 percent 

higher than the control sample at the same 

time.Ten percent bentonite and twenty-five 

percent robo soil substitute increase it by 

0.99 percent, while fifteen percent 

bentonite and twenty-five percent robo soil 

substitute decrease it by 0.79 percent. 

➢ The rapid chloride permeability test was 

performed with 5 percent bentonite and 25 

percent robo sand substitution and the 

results were determined to be 2514 

coulombs, which is 21/2 less than the 
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control specimen (see Figure 1). (6047 

coulombs). 

➢ At 28 and 56 days, the acid aiding cure 

completed H2SO4 solution plus 5% 

bentonite plus 25% robo soil replacement 

increase the expected 33.95MPa and 

29.44MPa, respectively, which is 3.52 

percent higher than the control sample at 28 

and 56 days.It happens to be increased by 

1.8 percent when a 10 percent replacement 

is used, while it happens to be decreased, or 

made less, by 3.46 percent when a 15 

percent substitute is used. 

➢ At 28 and 56 days, an acid aiding cure 

completed HCl solution of 5% bentonite 

and 25% robo soil replacement established 

an expected 39.61MPa and 36.25MPa, 

which is 2.43 percent higher than the 

control sample at 28 and 56 days, 

respectively. 

➢ If you use 10% bentonite in addition to 

25% robo soil replacement, you will see a 

2.69 percent increase in growth or 

production, while using 15% bentonite in 

addition to 25% robo soil replacement will 

result in a 6.07 percent decrease in growth 

or production. 

➢ Based on the above explanation, it can be 

estimated that 5% bentonite and 25% robo 

sand can be used as cement substitutes 

without compromising the structure's 

longevity. 
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