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Abstract:

A examine changed into carried out to analyse and evaluate the effectiveness of a brand-new concrete
device named ""Grancrete'. Grancrete is a new hearth-resistant cementitious material this is used as a
sprig coating to defend structures from harsh environmental situations and to strengthen current
structural elements. Grancrete has exceptional bond electricity properties, which caused this have a
look at. Strengthening strengthened concrete structures using externally bonded composites has come
to be very popular due to its well-known benefits over conventional creation materials. This paper is
extended to look at the reason of the complementary guidance method. It is well matched with the
willpower of the most desirable W/G ratio used to design a Grancrete matrix mixture the use of pure
dense compressive substructure. Other logical fashions are as compared with the experimental
outcomes. Grancrete is a robust, light-weight, speedy-putting, ceramic cloth that has been developed to
provide liveable, suitable and inexpensive housing in developing areas of the sector. It is a noticeably
new product that is looking to benefit marketplace percentage. To produce the light-weight fabric,
cement blocks had been crafted from grancrete, waste sludge and an increasing agent. This
environmentally pleasant mixture of neighbourhood chemical compounds made from nuclear waste
additionally serves as a viable alternative. Ceramic building materials are durable without
reinforcement, making them an alternative to concrete. It affords precise insulation in each hot and
cold climates and is an effective and lower priced building material for the poor.

Keywords: Light weight material, compressive stress, ceramic material.

I.INRODUCTION
A clever new production generation developed by way of physicists at Argonne National Laboratory and Casa
Grande LLC may want to help alleviate this dire humanitarian trouble through presenting less expensive
housing for the sector’s poor. A new durable ceramic fabric this is almost two times as sturdy as concrete
might be crucial to providing splendid, low-cost housing in growing areas. The clay, called Grancrete, is
sprayed onto a uncooked polystyrene foam center and dries to create a lightweight but long lasting surface.
The house represents a main improvement over the flimsy structures that residence hundreds of thousands of
the world’s poor. Using conventional methods, it might take 20 human beings weeks to construct one
residence. A team of five human beings can build two concrete houses in an afternoon. There are many
business facilities in evolved countries that make low-cost buildings beneficial for a diffusion of functions —
we can see that the generation is getting used to create especially complicated systems that couldn't be made
in every other manner, blended with grancrete creation. It is difficult to assume you're reading this from a
chair, however most of the people of the sector’s population lives in low-income housing. The UN estimates
that developing nations want more than 740 million houses. If we constructed a million houses every day for
two decades, we may want to get there in twenty years. So it is clean that if we all need humans to stay with
satisfaction, we need to do something else. To acquire the purpose of building large homes even in far flung
regions, we need cheaper constructing substances and higher creation strategies. Stone spray can be needed
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to form the cement. Grancrete turned into evolved in partnership with Argonne via Casa Grande in Virginia.
It is based totally on a material known as Ceramicrete, made from argon, which turned into developed in 1996
to split nuclear waste. The smooth ceramic monitors permanently block hazardous and radioactive
contaminants from coming into the environment. Casa Grande President Jim Paul says that concrete degrades
in acidic situations, so Casa Grande first of all sought an opportunity hard cloth for American enterprise. But
when | traveled to Venezuela, | noticed the need for lower priced housing and idea approximately the way to
use our resources. According to checks, Granicrete is stronger than concrete, fireplace-resistant, and might
withstand temperatures as low as zero ranges Fahrenheit, making it suitable for a variety of geographic
locations. It additionally insulates very well, retaining homes cool in dry regions and warm in cold areas.
Grancrete is now sprayed onto polystyrene foam walls, where it adheres and dries. Polystyrene foam is still
an powerful dielectric cloth, despite the fact that Walk says that simple partitions such as woven fiber mats
additionally paintings nicely and further lessen the quantity of uncooked materials wanted. The use of
Grancrete in growing regions allows for 2 vital moments to occur.

ILLITERATURE SURVEY

This article reviews the studies performed to research and examine the overall performance of a brand new
guide gadget venture called Uber grancrete (FRG). Grancrete is a fire-resistant refractory fabric; it may be
used as a sprig coating to guard systems from harsh environmental conditions and to strengthen existing
structures. Grancrete has extremely good bond electricity properties, which caused this observe. This paper is
a comprehensive have a look at to research the effectiveness of the proposed help machine. The experimental
layout consists of three stages. The first phase aimed to decide the most beneficial W/G ratio for designing a
grancrete matrix combination using natural compressive sub-strain cubes. The 2nd section turned into
designed to assess the bond power of grancrete reinforced with diverse FRP substances consisting of basalt
mesh, steel-strengthened polymer and carbon fiber. For the third time, we centered on making use of
extraordinary FRG bending elements to the device. A total of 32 beams were fabricated and examined on the
Ain Shams University workshop [1].

This paper affords an evaluation of the use of a brand new cementitious cloth, commercially referred to as
Grancrete, as an alternative to epoxy resin for FRP bolstered systems used to bolster concrete structures.
Grancrete is an environmentally pleasant material that develops high preliminary bond strengths and achieves
high-quality fire resistance. The look at involved an experimental software to evaluate the conduct of
seventeen wide concrete panels bolstered with special varieties of fibers. The strength, ductility, load and
failure modes of the stepped forward specimens have been calculated and the outcomes have been in
comparison with the control specimens. The consequences of the check file show that Grancrete flour can be
used as an alternative binding cloth [2].

Strengthening bolstered concrete structures with externally bonded FRP (Fiber-Reinforced Polymer) has turn
out to be an important mission in civil engineering. The important binder used these days is epoxy resin,
however it could absolutely lose its bonding properties when exposed to fire. Constructing a mineral support
gadget from FRP and a cementitious binder to shape a restore or support machine helps in enhancing the
performance and compatibility with the concrete substrate. The present study recommends the usage of a
unique cement material referred to as "Grancrete" as a binder. Test consequences on 32 RC T beams bolstered
with distinctive FRG (Fiber Reinforced Grancrete) strengthening systems are offered. The results display that
maximum of the specimens failed because of deformation of the FRP at the edge or intermediate flexural
cracks of the concrete. This paper gives a complete look at geared toward developing a greater state-of-the-
art technique for removing deformation in RC beams bolstered by externally bonded FRP structures. Various
analytical models found within the literature associated with plate elimination are discussed and in comparison
with experimental results. The effects additionally display that after the use of U-wrap, the specimens had
been much more likely to fail because of deformation of the FRP sheets [3].
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HLEXISTING SYSTEM
The present gadget uses concrete substances for efficient work, which best include cement, water and finally
combination. There is no other alternative but to plaster the partitions. To decide the power of the mortar, the
compressive power changed into calculated for a commonplace cement mortar.

IV.PROPOSED SYSTEM
In the proposed device, stone concrete has been delivered instead of traditional plaster. In this example, the
fabric may comprise a binder along with potassium phosphate and magnesium oxide, and sand is delivered to
the stone concrete. Due to this, the power of the answer will increase compared to regular.

MORTAR

Mortar is a working paste used to restore blocks inclusive of stone, brick and concrete blocks, to fill and seal
choppy gaps among them, and occasionally to feature greater appealing shades or styles to stone walls. In a
broader sense, mortar includes resins, bitumen and tender clay or soil, for example, used among brick
partitions. The cement mortar hardens, ensuing in a temporary structure of the filling, however mortar is
weaker than structural blocks and is taken into consideration a sacrificial detail in structural layout, due to the
fact mortar is less complicated and inexpensive to repair than building blocks. Mortar is commonly made
from a combination of sand, binder and water. Portland cement is generally the maximum commonplace
binder, however antique lime mortar binders are nonetheless used in a few new construction. Izvest and
gypsum are used inside the shape of plaster, especially for the restore and re-laying of buildings and systems,
as it's far important that the repair material is equal to the authentic cloth.

Four Types of Mortar

a) Ancient Mortar:

But the old mortar became fabricated from clay and soil. Due to the shortage of stone and the abundance of
clay, Babylonian systems had been manufactured from burnt bricks, in which lime or clay changed into used
as lime. Ancient monuments of the Harappan civilization of the 3rd millennium BC. E. Made of kiln-fired
bricks and gypsum mortar. Gypsum cement, additionally referred to as alabaster, was used inside the
production of the Egyptian pyramids and lots of other historic homes. It is product of gypsum, which requires
high temperatures to be burned. Therefore, it's far less difficult to make than lime mortar and it units much
faster, which is why it become used in the construction of many ancient arches and vaults. Gypsum cement
isn't always as sturdy as different mortars in wet conditions.

b) Ordinary Portland Cement Mortar:

Ordinary Portland cement, usually called OPC cement or everyday cement, is made by way of blending
regular Portland cement, first-class aggregate, and water. It became invented in 1794 via Joseph Aspden and
patented on 18 December 1824, especially due to the battle to make engines extra effective. It became famous
across the nineteenth century and has been more famous than lime cement as a building fabric since the 1930s.
The gain of Portland cement is that it hardens speedy, taking into account quicker production. In addition,
fewer skilled workers are required to build a structure the usage of Portland cement.

C) Lime Mortar:

Lime mortars are made via the usage of kiln-fired lime, which hardens while exposed to water. Such lime
ought to be stored in dry powder form. Alternatively, pozzolanic substances together with baked clay or brick
dirt may be delivered to the mortar blend. Adding pozzolanic materials will cause the mortar to harden
speedier by reacting with water. It is in particular used for repairing concrete systems.

d) Pozzolanic Mortar:

Pozzolanic is a great-grained fly ash. It turned into first determined and mined in Puteolano, near VVesuvius in
Italy, and later mined in other places. The Romans found that adding pozzolana to lime allowed the clay to
harden quickly, even under water. The Roman architect Vitruvius spoke of four varieties of pozzolana. It is
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observed in all areas of Italy in various colorations: black, white, grey, and red. Since then, pozzolana has
come to be a familiar time period for the silica and aluminum stabilizers used in the production of hydraulic
cement.

GRANCRETE

Grancrete by using Dr. Developed with the aid of Arun Bhag at Argonne National Laboratory, it's miles a
weatherproof ceramic that is stronger than concrete, fireproof, and works well in both warm and bloodless
climate. Dr. Bhag of India desires to use Grancrete as a reasonably-priced and effective building material for
the elite, terrible. He believes that through making a house frame out of polystyrene foam (or natural materials)
and then protecting the out of doors with clapboard, anyone can build an green domestic in only some hours.
Dr. Waugh believes that the United Nations and other worldwide corporations will provide mass production
worldwide. When the product involves marketplace, people can think of other much less socially irresponsible
makes use of of Grancrete.

Almost all metal is now produced in included steel generators the usage of a version of the fundamental
oxygen method or in committed metal turbines (mini-generators) the use of the electrical arc furnace manner.
The open fireplace furnace process is not used. In the basic oxygen technique, warm molten blast furnace
steel, slag, and fluxes of lime (CaO) and dolomite lime (CaO. Mg O or "dolomite™) are loaded into a converter
(furnace). A hopper is lowered into the converter and high-stress oxygen is injected. The oxygen binds to the
impurities and removes them. These impurities consist of carbon within the shape of gaseous carbon
monoxide and silicon, manganese, phosphorus and a few iron as liquid oxides, which combine with lime and
dolomite to shape iron slag. At the end of the cleaning process, the molten metallic is poured into a ladle, even
as the iron slag is saved in a box and poured into a separate slag box.

MATERIAL PROPERTIES

A. Physical Properties:

Grancrete has certain physical characteristics, such as resistance to heat, fire, and water.

B. Chemical Properties:

Grancrete's rapid setting time is typically used to describe its chemical makeup. Mortar's setting time varies
from 30 minutes to an hour for this concept.

C. Thermal Properties:

Grancrete has particular physical characteristics, such as heat resistance, which helps it withstand weathering
issues. Additionally, it is resistant to cold, which is advantageous in semi-arid areas.

V.METHODOLOGY
This project's methodology aims to illustrate the precise process that must be followed. The flow diagram can
be found below.
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MATERIAL SELECTION
Fine Aggregate

Fine aggregates are defined as the material that passes through 1.S. Sieve No. 480 (4.75mm). By filling in the
spaces left by coarse aggregates, fine aggregates help make concrete thick, lessen cement shrinkage, and
create a cost-effective mixture. Crushed stone dust or natural sand are utilized as fine aggregates in concrete
mixtures. Sand can come from the sea, a river, a lake, or a pit, but before being added to a concrete mixture,
it must be thoroughly cleaned and analysed to make sure that the overall proportion of clay, silt, salts, and
other organic materials does not above a particular threshold.

Properties of Fine Aggregate:

S.NO PROPERTY VALUES
1. Fineness modulus 1473
2. Specific gravity 25
3. | Mosture content (%) 24
4. | Water absorption (%) 2
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Origin and occurrence of fine aggregate

Sand is a natural sedimentary rock composed of finely divided rock and mineral debris. It is described by way
of its length: quality-grained, coarse-grained. Sand also can talk over with a type of soil formation or kind of
soil. The composition of sand varies depending on the local source and rock situations, but in continental,
oceanic, and non-tropical marine structures, the most commonplace constituent of sand is silica (silicon
dioxide or SiO2), typically within the shape of quartz. The second maximum commonplace type of sand is
calcium carbonate, which includes aragonite, which changed into shaped in general by way of numerous
organisms together with corals and shellfish during the last 1/2 billion years. For example, the principal form
of sand is determined in areas in which rocks have dominated the environment for millions of years, including
the Caribbean Sea.

Nature of sand:

The mineral composition of sand varies greatly relying on the nearby situations and elements. In tropical and
subtropical coastal environments, white sand consists of compacted limestone and might comprise fragments
of coral and skeletons, along with other natural or organically derived substances, indicating that the sand
formation is likewise dependent on organisms. The gypsum sands of White Sands National Monument in
New Mexico are bright white.

Argos is a sand or sandstone with a excessive feldspar content, fashioned with the aid of weathering and
erosion of (commonly adjacent) granite rocks. Some sands incorporate magnetite, chlorite, glauconite, or
gypsum. Black magnetic sands are black, as are sands crafted from basalt and obsidian. Chlorite sands are
usually green in shade, along with sands received from high olivine basalt (lava). Many sands, particularly
the ones found in southern Europe, include lines of iron within the quartz crystals, giving them a yellow shade.
In some locations, the sand deposits comprise other fixed minerals, along with carbuncles and some small
pebbles.

Origin and occurrence of Flyash

Flyash

Fly ash, also known as pulverised fuel within the UK, is a derivative of coal combustion, consisting of
particulate count number (great fuel debris) emitted with the smoke from burning coal. The ash that settles at
the lowest of the boiler is known as backside ash. In current coal-fired vegetation, fly ash is commonly
captured through an electrostatic precipitator or different particle filtration device earlier than the flue gases
attain the stack. The residue, consisting of the ash removed from the bottom of the coal, is known as coal ash.
Depending at the supply and composition of the burned coal, ash composition varies significantly, but all ash
incorporates considerable amounts of silicon dioxide (SiO2) (amorphous and crystalline), aluminium oxide
(Al203), and calcium oxide (CaO), which are the main mineral elements in the coal aggregate.

Nature of Flyash
The composition of fly ash depends at the composition of the precise coal mixture, however is generally
composed of 1 or greater elements or substances observed in trace concentrations, along with arsenic,
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beryllium, boron, cadmium, chromium, hexavalent chromium, cobalt, lead, manganese, mercury,
molybdenum, selenium, strontium, thallium, and so on. Previously, fly ash became usually released into the
environment, but air pollution manipulate standards now require that the pollution be captured the usage of
pollutants manage equipment before it is released. In america, fly ash from coal-fired electricity flora is
generally stored or landfilled. About forty three% is recycled, on the whole as pozzolans for the manufacturing
of hydraulic cement or hydraulic plaster, and as an alternative or partial alternative to Portland cement in
concrete production. Pozzolans offer a bond among concrete and render, and provide greater safety to concrete
from moist conditions and chemical attack.

Origin and occurrence of Magnesium Oxide:

Magnesium oxide (or magnesia) is a white, hygroscopic, difficult mineral that takes place certainly in
periclase and is a supply of magnesium (see also oxide). It has the empirical formulation MgO and has ionic
bonds of Mg2+ ions and O2— ions in its lattice. Magnesium hydroxide forms within the presence of water
(MgO + H20 — Mg(OH)2), however may be transformed via heating to cast off moisture. Although
"magnesium oxide" usually refers to MgO, magnesium peroxide is also known as the compound MgO2.
According to the expected evolution of the crystal shape, MgO2 is thermodynamically strong at pressures
above 116 GPa (gigaPascals), and the second oxide Mg302 is a semiconducting fabric that is
thermodynamically stable above 500 GPa. Due to its stability, MgO has been used as a version system for
investigating the vibrational residences of crystals.

Nature of Magnesium Oxide:

Magnesium oxide is acquired by using baking magnesium carbonate or magnesium hydroxide. It is obtained
by using mixing magnesium chloride, typically an answer of seawater, with lime. Calcination at distinctive
temperatures produces magnesium oxides with specific reactivities. High temperatures of 15002000 stages
Celsius reduce the to be had surface location and produce magnesia (frequently calcined), a non-reactive form
that is used as a sparking cloth. At temperatures of one thousand—1500 stages Celsius, hard-burned magnesia
is shaped, that's much less reactive, even as calcination at decrease temperatures (seven-hundred—one
thousand stages Celsius) produces smooth-burned magnesia, a reactive shape additionally known as caustic
burnt magnesia. Although at temperatures under 700 levels Celsius the carbon decomposes to shape oxides,
the goods produced appear to soak up carbon dioxide from the air.
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Origin and occurrence of Potassium Phosphate:

Potassium phosphate is a generic term for the salts of potassium & Phosphate ions including
. Monopotassium phosphate

. Dipotassium phosphate

. Tripotassium phosphate

VI.OBSERVATION AND CALCULATION
Test for Fine Aggregate:
In accordance with 1S-2386 (part 111)-1963, the following experiments were carried out to determine the
characteristics of fine aggregate:
A) Sieve Analysis of Fine Aggregate:
Assieve is acircular piece of equipment. It can be recognized by the opening number's size. For fine aggregate
numbers, the standard sieve is tabulated.

S.No Sieve Weight of | Cumulative | Cumulative | Cumulative
opening size F.A weight of | percentage of | percentage
retained(gm) | retained F.A of FA
F.A(gm) retained(gm) | passed(gm)
1. 10 mm 0 1] 1] 100
2. 4.75 mm 11 11 1.1 58.9
3 236 mm 35 46 4.6 5.4
4. 1.18 mm 234 280 28.0 72.0
5 600 p 300 380 38.0 420
[ 300 p 296 876 87.6 124
7. 150 p 96 972 972 28
8 <150 n 18 990
950 Total=275.5
Calculation:
Fineness modules= total cumulative % weight retained/100
=276.5/100
=2.76.

B) Specific Gravity of Fine Aggregate:
By calculating the weight ratio of a certain volume of aggregate to the weight of an equivalent volume of
water, one can ascertain the specific gravity of a fine aggregate sample.
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S.No Description Trial1 | Trial2 | Trial 3 | Mean

L. Weight of empty pycnometer(W)) 66.3 66.3 66.3

2. Weight of pcnometer + fine 86.3 856 86.2
agoregate(W;)

3. Weight of pcnometer + fine aggregate | 167.1 | 167 167.0 |5 67
+ water(Ws)

4 Weight of pycnometer + water (Ws) | 1544 | 1545 | 1546

5. Specific gravity of fine aggregate 27 266 |2.63

Calculation:
Specific gravity of cement= (W2—"W1) / ((W2- W1) - (W3-W4))

= (86.3-66.3)/((86.3-66.3)-(167.1-154.4))

=27.
C) Water Absorption of Fine Aggregate:
To determine the change in the weight absorbed in the pore spaces, absorption values are utilized. They are
also used to determine how much water is absorbed by aggregate while making Portland concrete mixes.

5.No Description(gm) Trial
1 Weight of saturated surface dry sample (W) 8676
2 Weight of oven dry sample (W) 8588
3. Water absorption 1.0%

Calculation:
Water absorption = (W-W )W, X 100

= (867.6-858.8)/867.6 X 100

=1.0%

CASTING AND TESTING OF SPECIMEN:
Casting of Specimen:

The 50x50x50 mm cube molds that will be used are thoroughly cleaned with a dry cloth and oiled prior to
casting. Following a weight-based measurement of the cement and fine aggregate, they were combined on a
watertight platform under conventional conditions. Water was added little by little until all the ingredients
had been sufficiently combined to create a homogenous mixture. After that, mortar was put into molds and
crushed with a regular tamping rod. The materials are mixed and displayed.

e
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Mixing of Mortar

Casting of Mortar
Testing Procedure:

Cubes measuring 50 x 50 x 50 mm were made for every mixture. A total of eighteen specimens were
completed and left to cure. The mortar cube's compressive strength was tested.

Curing of mortar

After seven and twenty-eight days of curing, the specimens were tested to determine the concrete's
compressive and split tensile strengths. After 28 days of curing, the maximum compressive and split tensile
strength was attained.

Testing of Mortar on compression test

VII.RESULT AND DICUSSIONS
In this bankruptcy, the compressive strength outcomes of footwear and urban cubes after 7 and 28 days of
hardening had been tested in a workshop. The consequences are summarized in tables and provided in graphs.
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A compression take a look at is any test in which a material is pushed or otherwise compressed,
"overwhelmed" or flattened with the aid of a counterforce implemented to the specimen from contrary facets.
The test specimen is typically located between two plates, which distribute the implemented load over the
whole surface area of the two contrary aspects of the specimen, and the plates are squeezed together using a
compression checking out device, inflicting the specimen to flatten. A compressed specimen is generally
compressed inside the route of the applied pressure and stretched within the direction perpendicular to the
pressure. The compression-expansion take a look at is the opposite of the more not unusual check. The
compression test was accomplished on a dice measuring 50 x 50 x 50 mm. The compression take a look at is
performed the usage of a compression testing machine. The compressive electricity of 1 cubic meter of
concrete can be determined using the formula given beneath.

Compressive strength =Compressive load (N) / Cross sectional area of cube (mmz2)

TESTED AFTER 7 DAYS OF CURING ON COMPRESSION TEST:
a) Conventional Mortar:
Fine aggregate and cement are used to make traditional mortar.

7t day test for compressive strength on conventional mortar

TRIAL | LOAD(KY) | AREA(mm) COMPRESSIVE AVERAGE
STRENGTH(N/mm’) ()
1 975 30x50 39
2 10.25 30x50 4.1 4.10
3 10.75 50x 50 43

28t day test for compressive strength on conventional mortar

TRIAL | LOADKN) | AREA(mm) COMPRESSIVE AVERAGE
STRENGTHNmm) | (v
1. 1345 50%50 5.38
2 1505 50%50 6.02 6.01
3. 16.55 50250 6.62

b) Grancrete:
Fly ash, magnesium oxide, potassium phosphate, and fine aggregate are the ingredients of Grancrete mortar.

7t day test for compressive strength on Grancrete mortar

TRIAL | LOAD(KN) | AREA(mm) COMPRESSIVE AVERAGE
STRENGTH(N/mm?) (Nm?)
1 1025 50x50 410
2. 10.85 50x50 434 4.34
3. 11.50 50x 50 4.6
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28 day test for compressive strength on Grancrete mortar

TRIAL | LOAD(KN) | AREA(mm) COMPRESSIVE AVERAGE
STRENGTH(N/mm?) (Nimm?)
1 13.82 50x 50 5.53
2. 15.80 50x 50 6.32 6.22
3. 17.05 50% 50 6.82

COMPARATIVE STUDY
Comparative Result on Cube after 7 Days of Curing For Conventional & Grancrete Mortar:

7 day result for mortar
a8
44
a2 /

Trial1 Trial2 Trial3

—8=— (EMENtMOMar === Grancreis moma

Comparative Result on Cube after 28 Days of Curing For Conventional & Grancrete Mortar:

28 day result for mortar

- —

Trial1 Trialz Trial 3

=8= (ementmoriar == Grancrete moka

VIII.CONCLUSION
At 7 and 28 days, it can be said that the grancrete cube's compressive strength is greater than that of the
conventional mortar cube. With traditional mortar, the seventh-day compressive strength is 4.10 N/mmz2,
while with Grancrete mortar, it is 4.34 N/mm2. For traditional mortar, the 28-day compressive strength is 6.01
N/mm2, while for Grancrete mortar, it is 6.22 N/mm2,
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