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Brick Bat Mix with Concrete to Test
Compressive Strength
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ABSTRACT: Today's civilization uses more concrete because foundation demands are growing. This is done to meet
ever-changing needs. As a result of the increased use of concrete in construction, sand and coarse aggregate are in short
supply. The industry lacks resources as a result. Natural disasters, control outages, gas leaks, and other environmental
factors may also cause concrete to crumble. These factors may cause fires. These factors may affect a fire's spread. A
survey of published information found that particular research on the behaviour of reused brick complete concrete at
higher temperatures is essentially non-existent, raising issues about the assertion. The analysis found little data on the
behaviour of reused brick total concrete at higher temperatures. The current investigation aims to understand how
reused brick in full concrete reacts to high temperatures. At room temperature, researchers determined whether bricks
could be reused in concrete. Used bricks were tested for physical and mechanical quality. Fineness modulus, effect
esteem, smashing esteem, water retention, flakiness, and stretching records were measured. These tests were used to
determine the project's feasibility. To manufacture RBA concrete, the rock total was replaced with 25, 50, 75, and
100% certified reused brick total. This helped make concrete. This accomplished the goal. At room temperature, the
characteristics of new and solidified reused brick total concrete were researched to optimise the rate substitution of
reused brick total to achieve M15 and M20 review RBA concrete. This was done to optimise the rate substitution of
reused brick total for M15 and M20 RBA concrete. Two classes of standard concrete provided with reused brick
complete concrete were subjected to temperatures ranging from 100 to 1000 degrees Celsius for three hours at an
intermediate temperature of 100 degrees Celsius. This was done to investigate how these temperatures affect concrete.
Compressive, malleable, and flexural material properties were considered for developing the high-temperature RBAC
process. This set the process. This chapter summarises the data to compare the high-temperature behaviour of reused
brick and entire concrete.

KEYWORDS: Concrete, Brick bat mix, compressive strength
I. INTRODUCTION

Over the course of millennia, an indicator of whether or not a nation has become more civilised has been seen to be an
increase in the quality of life. This metric has always been linked to the presence of items that contribute to the
development of day-to-day activities and the infrastructure that supports them. Bricks and stones were used to construct
buildings in the glorious past, and clay or mud was used as a binding medium for the construction materials.
Approximately 45 centuries ago, the Egyptians began preparing the concrete needed for the construction of the
pyramids. The mud and clay mortar served as the adhesive that held the limestone blocks together. By the first century
A.D., the Romans had significantly improved the material and built a wide variety of intricate structures, such as Le-
Pont du gard (Figure 1.1) in Southern France and the Colosseum (Figure 1.2) in Rome. Both of these structures can be
found in the figures below. I.C. Johnson was the one who first noticed, in the year 1845, that a sintered fabric can
produce prevalent cement. Since that time, the many developments in concrete technology that have taken place in
different parts of the world can be seen in the many different types of concrete technology that are utilised at
construction sites today. Concrete is currently the most widely used substance on earth, with an annual consumption of
approximately 25 billion tonnes, making it the most widely used substance on earth after water. Because of its
malleability, concrete is a material that is widely used in the construction industry, particularly by sculptors and
architects. It is also popular among civil engineers for the same reasons that it is popular with architects: the availability
of its constituents, enhanced properties such as strength and durability when used in conjunction with other materials
like steel. Cement, fine aggregate (also known as sand), coarse aggregate (typically referred to as rock), and water are
the primary components of a heterogeneous material known as concrete. When combined with water, cement exerts a
binding effect that holds the aggregates together (i.e. gravel and sand). Because the aggregates used in concrete are
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readily available in nature and the material itself occupies the greatest volume, its use was widespread even in relatively
small villages.

II. EXPERIMENTAL WORK

In this chapter investigate examined the Preparatory examinations, such as the physical and mechanical properties of
cement, coarse total, and fine total, as well as the strategy of different test strategies agreeing to IS codes to induce
these qualities and the blend extents decided by the blend plan, were discussed. This chapter moreover presents the
testing methods of major examination on reused brick total (RBA) such as arrangement of RBA, physical and
mechanical properties, droop & thickness of reused brick total concrete (RBAC), compressive quality of RBAC at
room temperature, compressive, part pliable and flexural qualities of RBAC at tall temperatures agreeing to IS codal
provisions.

1.1PRELIMINARY INVESTIGATIONS

The properties of concrete are primarily subordinate on the properties of its fixings. The cement acts as an authoritative
fabric and gives a great bond between the totals. The quality of the concrete is basically credited to the properties of
cement, fine and coarse add up to utilized in it. In this way, in this portion the testing strategies to investigate the
properties of the fixings were inspected. The preparatory examinations on the materials of concrete are appeared in
Figure 3.1.

1.2 Tests on cement
The cement utilized within the display investigate is Ultra Tech Portland Pozzolana Cement all through the work. The
tests on physical properties of cement are conducted concurring to IS codes. These values are displayed in Table 2.1
and Table 2.2.

PRELIMINARY INVESTIGATIONS

A
Cement Fine Coarse

Aggregate Aggregate
v
Fineness Test, A
Standard Specific Flakiness Index.,
Consistency., Gravity, Elongation Index,
Specific Gravity, Particle Size Specific Gravity,
Setting Time. Distribution Particle Size
Compressive Dist}'ibution.
Strength Density, Water
= Absorption, Impact &
Crushing Strength

Figure2.1 FlowChartofPreliminaryInvestigations
1. Fineness of cement

This test is tired understanding with the. A cement test of 100 grams is taken and the discuss set protuberances within
the cement were broken down with fingers. It is at that point sieved through 90-micron strainer ceaselessly by giving
whirling, planetary developments until no more fines pass through it. The buildup cleared out over on the sifter is
weight as W1. Table 3.1 gives the result of fineness test conducted with cement.
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weight of cement passed through the sieve

Fineness of cement = X100

Total weight of sample taken

2. Standard consistency

This test is worn out agreement with the. The cement of 400 grams is taken and blended almost 23% water with dry
cement altogether to urge a glue. Appropriate care is taken at the time of gaging to get a cement glue. Gaging time
ought to not be less than 3 minutes and not more than 5 minutes. The gaging time is considered as the time of including
water to the dry cement to the commencing of the filling the shape. The vicat form will be filled with cement glue and
the beat surface of the glue is leveled with a trowel. The shape is at that point vibrated for compaction. The form beside
non-porous plate is amassed beneath the vicat plunger. The plunger is brought down tenderly on to the surface of the
test piece and permitted to sink into the glue. The profundity of entrance is recorded. The trial glues will be arranged
with shifting rates of water and tried as depicted until the needle enters 5 to 7mm over the foot of the form. The
consistency of cement is communicated as a rate by weight of cement to the weight of water included to it to create the
specified entrance of 5 to 7mm. Table 3.1 gives the esteem of sandard consistency of the cement. The device to conduct
this test is appeared in.

y weight of water
Consistency of cement (p) = X100

weight of cement

3. Setting time of cement

This test is understood and erased. The set start time is the elapsed time from when the water is absorbed by the cement
until the needle pierces the test square from the base of the foam to a point of 5 + 0.5 mm. The time it takes for the
needle to impress the surface of the test square after the water is absorbed by the cement can be the final cure time. The
vicat’s device utilized to decide the starting setting time and last setting time is appeared in Figure 2.2.Cement of 300
grams is included with 0.85 times the consistency of water. The arranged cement glue is filled in vicat’s shape and
leveled. This time is famous as initial setting time of cement. The ultimate setting time is famous when the middle
needle makes an impression on the surface of the test square but not punctured in to it. The values of beginning setting
time and last setting time are given in Table 3.1.

e —
=

Movable Rod o

Indicator

[

Inital Set Neecle! mm Square \‘

Cyfndncal Mould '50 mm

‘ | [ Plunger for Measurng

N s Plate ——[ o bl E| Normal Consistency

Sheet
(Source: Vicat’s device- Determinations)

Figure 2.2: Vicat’s Apparatus
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III. RESULTS
3. Properties of Stone

Table 3.1: Properties of reused brick total and stone total

BulkDen [mpactV [CrushingvalWaterabsorp|FlakinessIn|[ElongationI
Specific [Fineness [sity(kg/mjalue(%) [lue(%) tion(%) dex(%) ndex(%)
Property  (Gravity modulus )
GraniteAgg
regate 2.72  [7.10 1992 18.29 26.33 0.25 13.10 17.33
RecycledBr
ickAggregat
e 2.20  (7.06 1192 43.02 144.30 12.85 1.10 5.17
3.1 Bulk thickness

The dry rodded bulk thickness of GA and RBA were 1992kg/m3 and 1192kg/m3 separately. The RBA appeared 40%
generally lower thickness than GA. Debib et al (2008) moreover detailed that the reused brick total had a moderately
moo esteem of bulk thickness than stone total. The RBA can be classified beneath light weight total due to its lower
thickness. The RBA concrete delivered with this total will have lesser self-weight than GA concrete coming about into
less gravity stacking on the structure as the self-weight speaks to a major extent of the gravity stack. Thus, the RBA
concrete licenses littler segments for the components of the structure driving to economy.

3.2 Impact and pulverizing values

The affect esteem of RBA is 43.02% which of GA is 18.29%, which appears a better affect esteem of RBA. The higher
affect esteem of RBA may be ascribed to the reality that the brick total is weaker than the rock total. endorses a greatest
constrain of 45% of affect esteem for total to be utilized for totals utilized for concrete other than for wearing surfaces.
The affect esteem of RBA falls inside this restrain guaranteeing that it can be utilized as an total for concrete.

The pulverizing esteem of RBA is 44.02% which of GA is 26.33% which falls inside the worthy limits set out within.
The greatest allowable esteem endorsed in for pulverizing esteem is 45% utilized for totals utilized for concrete other
than for wearing surfaces. The lower pulverizing esteem of RBA may be credited to the moo quality of reused brick.

3.3 Flakiness and prolongation files
The flakiness and stretching records of RBA were 1.10 advertisement 5.17 which of GA were 13.10 and 17.33 which
are well inside the values detailed by Shetty M (143) and Santha Kumar (145). The Flakiness and Prolongation lists

were detailed in Table 5.1. RBA however, had shown a really moo values of Flakiness and Prolongation Records than
GA. It may be since of the nearness of cement slurry coating which makes the molecule less flaky.
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3.4 Particle estimate dispersion

The comes about of strainer investigation were spoken to graphically in Figure. 4.1. The dissemination of molecule
sizes gotten from the sifter investigation were displayed in Table 4.2. It was watched that the fineness modulus of RBA
(7.06) is nearly break even with to that of GA (7.10). From Table 4.2 and Figure 4.1, it can be concluded that the
reused brick total affirms to single measured total of 20mm ostensible measure as the rate passing from each sifter are
well inside the limits as endorsed in.

Percentage Passing

120

100

80

60

40

0.1

—GA
= RBA

1

Log;, (sieve size in mm)

10 100

Figure 3.1: Particle Size Distribution of recycled brick aggregate

Table 3.2: Particle size distribution of recycled brick aggregate

ISsievesize(mm|weightretain % . . % . . % . . Limits s

) ed(kg) weightretai cumu‘latlvewelghcumul&lltlvewelg perIS:383-1970
ned tretained htpassing [67]

30 0 0 0 100 e

40 0 0 0 100 100

20 0.235 11.33 11.33 88.67 85-100

10 1.734 83.61 94.94 5.06 0-20

4.75 0.105 5.06 100.00 0.00 0-5

2.36 0 0.00 100.00 0.00 0

1.18 0 0.00 100.00 0.00 0

0.6 0 0.00 100.00 0.00 0

0.3 0 0.00 100.00 0.00 0
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0.15 0 0.00 100.00 0.00 0
TOTAL 2.074 FinenessModulus=7.0627
3.5 Feasibility

The comes about of the examinations of both physical and mechanical properties of rock total and reused brick total
were examined to evaluate the achievability of substituting RBA to GA for utilize in moo level respectful building
applications. The comes about of particular gravity, water retention, affect esteem, pulverizing esteem, flakiness file,
prolongation file and molecule measure dissemination drop inside the reasonable limits for concrete to be utilized for
moo level gracious designing applications. The result of the bulk thickness of reused brick total clearly portrays that it
is impressively less than that of the rock total. This may result within the generation of light weight concrete when GA
is substituted by RBA. Subsequently it can be concluded that it is attainable to supplant the GA with coated RBA
without compromising the alluring properties.

3.6 Optimization Of Substitution Rate of Stone Total

The Stone Total (GA) is supplanted with Reused Brick Total (RBA) totally different rates i.e. 25%, 50%.75% & 100%
to create reused brick total concrete (RBAC). The properties such as workability, thickness and compressive quality of
the RBAC at each substitution level were examined to reach at the ideal substitution percentage. Apart from the rate of
rock total supplanted, the water — cement proportion was kept consistent for each concrete, affirming the proficiency of
the received blending method to ponder the impact of substitution on the properties of new and solidified concretes.

3.7 Workability

Workability is characterized as the sum of valuable inside work vital to deliver full compaction (Nevelli). As per the
workability is characterized as “ the property of naturally blended concrete or mortar which decides the ease and
homogeneity with which it can be blended, put, solidified and finished”. The workability of concrete is affected by
water substance, aggregate/cement proportion, properties of total, blend extents and admixtures. The higher the water
substance per cubic meter of concrete, the higher will be the workability. The higher the aggregate/cement proportion
the lower will be workability. To improve the workability the chemical or mineral admixtures will be included within
the concrete. The properties of the total that influence workability incorporate sort, measure, shape, surface surface and
water assimilation.The workability of the concrete increments with the increment in measure of the total. The adjusted
total gives the tall workability and the flaky total gives the moo workability. The smooth finished total appears distant
better;a much better;a higher;a stronger;an improved">a much better workability than the unpleasant finished totals As
the water retention of the total increments workability decreases. The workability changes with the sort of the total.
Based on the source the totals are classified into stone and fake totals. The stone total such as stone, quartzite, and
basalt shows tall workability. The substitution of stone total in concrete with manufactured total (broken brick, reused
total, glass and coconut shell) diminishes the workability. Based on the unit weight the totals are encourage classified in
to ordinary weight, light weight and overwhelming weight total. The light weight total appears lower droop due to tall
water retention. The overwhelming weight totals too appears lower droop since of its unequal grading. A incline blend
having tall aggregate/cement proportion will have less amount of cement glue per unit surface region of total driving to
less workability. On the other hand, a wealthy concrete with moo total — cement proportion and more glue makes the
blend cohesive and greasy to donate superior workability. The higher is the water — cement proportion, the higher is the
workability. Workability of the concrete is measured by implies of droop test, compaction calculate test, stream test,
vee-bee test and kelly ball test. The droop is characterized as the degree of subsidence of concrete beneath its self-
weight. Concurring to the degree of workability is classified as exceptionally moo, moo, medium, tall and exceptionally
tall. The concrete is said to be moo workable when the droop ranges between 25- 50mm, medium workable between
50-100mm and tall workable between 100 — 150mm. The droop test is received within the display proposal as the
grades of concrete utilized are outlined to be moo workable to preserve a droop within the run of 25-50mm.
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3.8 Effect of review of concrete

Figure 3.2 appears the variety of droop of M15 review concrete with rate substitution of rock total (GA) with reused
brick total (RBA). It was watched that the droop changes from a least esteem of 10mm to a most noteworthy esteem of
30mm. The most noteworthy esteem was watched at zero percent substitution and the least was watched at 100%
substitution levels. The increasing replacement of RBA in concrete has led to the misfortune of drooping. The
percentage of misery is 6.66%, 33.33%, 53.33%, and 66.66% of the inherent sagging assessments (zero percent
substitutions) of 25, 50, 75, and 100% substitutions. Amount individually. The low workability of RBA concrete is
thought to be due to the high water absorption rate of RBA. From this we can conclude that RBA concrete is 25%.
substitution displayed the required workability of 28mm which is within the focused on extend of 25 — 50mm. The
RBA concrete seem not hold the required droop past 25% replacement.

30
20

~
H
B 14

0 25 50 75 100
Percntage Replacement

Figure 3.2: Variation of Slump of M 15 grade concrete with Percentage Replacement of GA

IV. CONCLUSIONS

Concrete is being utilised at a higher rate in today's society to keep up with the ever-increasing development of
requirements for foundations. The increased use of concrete in the construction industry has resulted in a severe lack of
resources such as sand and coarse total. This has created a critical shortage in the industry. In addition, fire mishaps can
be caused by a variety of factors, including natural disasters, control blackouts, gas spills, and other aspects, which can
result in the crumbling of concrete. These factors can also contribute to the spread of fire. An organised review of the
published material revealed that specific research on the behaviour of reused brick total concrete at higher temperatures
is practically non-existent, which raises questions about the appropriateness of the statement. As a consequence of this,
the investigation that is being carried out right now is aimed at better understanding the behaviour of reused brick in
total concrete when it is subjected to high temperatures. At room temperature, investigations were carried out into the
possibility of reusing bricks in concrete as a component of the material. Reused bricks were put through a series of tests
to determine their physical and mechanical properties, including fineness modulus, affect esteem, smashing esteem,
water retention, flakiness, and stretching records. The results of these tests were taken into consideration during the
feasibility study. In order to produce the reused brick total (RBA) concrete, the rock total was replaced with 25, 50, 75,
and 100 percent by weight of approved reused brick total. This created the desired result. At room temperature, the
properties of new and solidified reused brick total concrete, including droop, thickness, and compressive quality, were
investigated in order to optimise the rate substitution of reused brick total in order to realise the required M15 and M20
review RBA concrete. The exploratory work was encouraged to be expanded on these two grades of standard concrete
that were delivered with reused brick total concrete by exposing it to different temperatures ranging from 100 to 1000
degrees Celsius for a term of three hours at an interim temperature of 100 degrees Celsius. For the purpose of
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establishing the procedure for RBAC to be carried out at high temperatures, the compressive, part malleable, and
flexural qualities of the material were taken into consideration. This chapter provides a summary of the results in order
to highlight the relative conduct of reused brick compared to total concrete at high temperatures.
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