e-ISSN: 2319-8753 | p-ISSN: 2320-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL JI,II.IRNQI.
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 10, Issue 5, May 2021

INTERNATIONAL
' ‘STANDARD
' \smm Impact Factor: 7.512

NUMBER
INDIA

[ 9940572 462 (O 6381907 438 % ijirset@gmail.com @) www.ijirset.com



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

-
ﬂ"\ !E%g | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512|
[!]]:E ||Volume 10, Issue 5, May 2021]||

DOI:10.15680/IJIRSET.2021.1005115

Modelling Of Recycled Aggregate Concrete
Using Programming Languages

Miss Vartika Sahu' N. K. Dhapekar”

Research Scholar, Department of Civil Engineering, Kalinga University, Naya Raipur Chhattisgarh, India'
Assistant Professor, Department of Civil Engineering, Kalinga University, Naya Raipur Chhattisgarh, India’

ABSTRACT: Concrete is the most important material in the construction industry. The amount of construction and
demolition waste has increased significantly of late. This causes many environmental problems. Therefore, disposal of
demolition waste is inevitable to solve environmental problems. This paper aims at developing models to predict the
recycled aggregate concrete (RAC) compressive strength and Interfacial Transition Zone (ITZ). Writing computer
programs is utilized to tackle many plan issues that are hard to settle by regular strategies for designing mechanics.
Software has been read the data from previous research paper and analyse the outcomes at different Percentages of
micro silica and recycled coarse aggregate. We are going to present an approach to modelling Of Recycled Aggregate
Concrete Using Programming Languages. Results show that the t predictive performance compressive strength of
recycled aggregate concrete with micro silica. This paper targets to a predictive approach to cost-saving RAC mixture
designs.

KEYWORDS: Micro-silica, Demolition, Compressive Strength, Recycled Aggregate Concrete (RAC), Programming
Languages.

. INTRODUCTION

Programming languages are instructions for creating programs. This program language is used across all industries,
including the civil engineering dependent sectors, to program and create software that improves the performance of
many system. We model the problem of solving a code by calculating the probability of a program similar to how a
language model calculated the probability of a natural statement in language. Civil engineering software includes
several tools to assist civil engineers through the design and construction process. Concrete is most significant material
utilized in the development industry. Concrete is most significant material employed in the construction business. Great
amount of natural aggregates were employed in concrete, this causes the character. Currently a day’s many structures
square measure razed & restored, razing of structures causes drawback with marketing of stuff. Recycled aggregates
has small cracks on its surface causes low strength, low workability of concrete. This recoil will be avoided by micro
silica. During this paper experimental results were shown for recycled combination incorporating with micro silica.

Concrete could be a heterogeneous material comprising fine aggregate, coarse mixture, potable water and also the
binder known as cement. The presence of coarse aggregates contributes additional to the non uniformity. Associate
mixture consumes concerning 60% to 75% of the volume of concrete. During the crushing method and because of
having loose mortar cover on surface of combination, Recycled combination has small cracks on that. As a results of
this, bond between cement and aggregate is weak. This is often answerable for the low concrete strength and low
workability. The employment of mineral admixture (i.e. micro silica) might enhance the physical and engineering
properties of recycled combination concrete. Small silicon oxide contributes each physically and with chemicals in
concrete combine. The size of small silicon oxide particles is smaller than that of cement.

Computers are an integral part of the construction industry. Coding is not an important part of the civil engineering
curriculum, but it is an essential skill in modern life. We collect data from Poonam S. Suryawanshil, V.G.Patwari2
Standard recycled aggregate concrete in corporate with micro silica Volume: 07 Issue: 02 | Feb 2020 and analyze raw
data from other studies, and briefly develop predictions using software that predicts unexpected recycled concrete yield
in their research.
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II. MATERIAL

Cement

Cement used is standard Portland cement. (OPC). the color of the cement is thanks to iron chemical compound. within
the absence of impurities, the colour of cement is grey. standard Portland cement (OPC) — fifty three grade (Birla Sakti
Cement) is employed.

Fine Aggregate
Crushed sand is employed that is additionally referred to as as artificial sand which is regionally offered in close space
having specific gravity 2.63.

Coarse Aggregate
Natural coarse combination used that square measure regionally obtainable. Aggregates have relative density a pair
of.79. 20mm & 10mm size of aggregate were use, in 60% & 40% severally.

Recycled Coarse Aggregate

Aggregate was obtained from faculty field, the beam & cube casted for testing purpose was crushed & 20mm & 10mm
combination were separated by sieving. Aggregates having mortar layer over the surface, and having micro cracks on
that that the water absorption, density and bonding with cement paste were low. this could provide end in low feasible
concrete and low strength of concrete.

Impurities in Recycled Coarse Aggregate

The presentation of reused coarse total can be decreased because of the presence of debasements, which exuded from
destruction measure including permeable mortar and concrete glue connected to the parent total. The impact could
likewise prompt general decrease in qualities of reused total cement. A portion of the debasements distinguished
through visual review from the reused coarse total.

The normal rate debasements present in the reused coarse total added up to about 5% of the absolute mass of the
example. In spite of the fact that there is visual proof to show the presence of followed mortar on the parent material, it
was essentially difficult to appraise their rate. In any case, the followed mortar doesn't appear to be of huge amount yet
its effect on the qualities of reused coarse total cement can't be ignored.

Micro Silica

Miniature silica utilized is ASTM C1240 of cetex brand, having explicit gravity 2.11. At the point when water is added
to solidify, hydration happens as appeared underneath:-

OPC + H20 — CSH (Calcium silicate hydrate) + Ca(OH)2(Free lime)

The free lime doesn't add to strength, when joined with carbon dioxide; it frames a dissolvable salt, which drains
through the solid causing flower, a natural building issue. Concrete is additionally more helpless against compound
assault and detoriation, when it is added, the accompanying response happens.

Ca(OH)2+ Si02 — H20 + CSH

The response diminishes the measure of calcium hydroxide in the concrete.

Typical properties of microsilica

Form Description
Colour Grey

Odour Odorless
Solubility Insoluble
Specific gravity 2.11

Bulk density 0.416
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MICRO SILICA

Water fit for drinking is by and large thought to be good for making concrete. Water ought to be liberated from
corrosive, oils, salts, vegetables or other natural pollutions. Delicate water moreover produces more fragile cement.
Water has two capacities in concrete blends. Initially, it responds artificially with the concrete to frame a concrete glue
wherein the idle totals are held in suspension until the concrete glue has solidified. Besides, it fills in as a vehicle or
grease in the combination of fine total and concrete.

III. CONCRETE MIX DESIGN

This table taken from the paper Poonam S. Suryawanshil, V.G.Patwari2 Standard recycled aggregate concrete in
corporate with micro silica Volume: 07 Issue: 02 | Feb 2020 e-ISSN: 2395-0056 p-ISSN: 2395-0072 International
Research Journal of Engineering and Technology (IRJET).

Take data from the paper and the software is read that data and predict values of compressive strength and interfacial
transition zone.

Table No:1 Concrete Mix Design

RCA 0% 25% 50% 75%
(%)
Cement (Kg/m3) 350.00 350.00 350.00 350.00
Sand (Kg/m3) 663.83 663.83 663.83 663.83
Gravel (Kg/m3) 1270.76 953.07 635.68 317.69
RCA. (Kg/m3) 0.00 317.69 635.68 953.07
Water (Kg/m3) 154.00 154.00 154.00 154.00
Micro silica (Kg/m3)
5% 0 17.5 17.5 17.5
10% 0 35.00 35.00 35.00
15% 0 52.50 52.50 52.50
Table No:2 Result of compressive strength (Mpa) test for concrete mix
RCA (%) 0%MS 5%MS 10%MS 15%MS
0 34.7 34.69 36.34 25.20
25 19.38 23.80 34.50 33.18
50 17.16 - - -
75 235 - - -
LJIRSET © 2021 |  AnISO 9001:2008 Certified Journal | 4847


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

-
ﬂ’)!%ﬁ | e-ISSN: 2319-8753, p-ISSN: 2320-6710] www.ijirset.com | Impact Factor: 7.512]

IJIRSET ||Volume 10, Issue 5, May 2021]||

DOI:10.15680/IJIRSET.2021.1005115

From the software the following results are obtained for various percentages and the value of compressive strength and
Interfacial Transition Zone (ITZ) are predicted which are mention below in the following table and this values are not
experimented by the researchers.

Table No:3 Result of compressive strength (Mpa) and interfacial transition zone (nm) in software

Description MS 10% MS 10% MS 10% MS 12%
RA 15% RA 30% RA 40% RA 30%
Cement (kg/m3) 350 350 350 350
Sand (kg/m3) 663.88 663.88 663.88 663.88
Course Aggregate 1080.146 889.532 762.456 889.532
(kg/m3)
Recycled Aggregate 190.614 381.228 508.304 381.228
(kg/m3)

Micro Silica(kg/m3) 35 35 35 105
Water (kg/m3) 154 154 154 154
Specific Gravity (CA) 2.79 2.79 2.79 2.79
Specific Gravity (FA) 2.69 2.69 2.69 2.69

Compressive Strength 2771 28.24 2733 28.5
(28 Days)
Interfacial Transition 1548 42.84 15.25 15.96
Zone

On the table shows that, using of 10% micro silica give good compressive strength, so here take 10% micro silica and
recycled aggregate of 15% enhance the strength of compressive strength but  30% & 40% of recycled aggregate and
12% micro silica with 30% recycled aggregate the compressive strength has been decrease. Natural/Virgin aggregates
taken 1270.76kg/m3.

IV.RESULT AND DISCUSSION

In this paper to know the properties of concrete having reused totals join with micro silica for discovering compressive
strength test and Interfacial Transition Zone (ITZ).Usually researchers used 5% 10% 15% micro silica and 25% 50%
75% of recycled aggregate and find compressive strength but in this paper we find in easy way to calculate
compressive strength to using another percentages of recycled aggregates using programming.

Observe that 10% micro silica give good compressive strength, so here take 10% micro silica and recycled aggregate of
15% enhance the strength of compressive strength but 30% & 40% of recycled aggregate and 12% micro silica with 30%
recycled aggregate the compressive strength has been decreases.

V. CONCLUSION

Subsequently from the outcomes we can presume that Micro silica improves the strength as referenced before. At 10%
micro silica with 0% recycled aggregate total compressive strength will increments by 36.34Mpa. The increment of
recycled aggregate from 15-40% with the assistance of programming it is seen that compressive strength is diminishing
to 36.34 to 27.33 with the expansion of recycled aggregate. The water ingestion of recycled aggregate total is more as
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contrast with the normal aggregate. The joining of micro silica, fundamentally improves properties of recycled v
aggregate concrete up to 10% past which it get declines. As the level of micro silica increments usefulness of cement
get diminishes.
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