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Abstract — Green concrete is a concept of using eco-frientijerials in concrete, to make the system more and
more sustainable. This concrete should not be sedfwvith its color. There are many choices ofctigle of
materials in any type of constructions. Fly ashashighly reactive; the heat of hydration candguced through
replacement of part of cement with fly ash. Indastwaste such as marble powder, quarry dust,dly etc. to
reduce consumption of natural resource and energjyallution of the environment. So by reuse ofititistrial
waste materials we reduce impact on environmentaésw reduce disposal problem of industries. Theie
mixture were produced which tested and comparembhgiucting compressive test and Split tensileftestdays,
14days and 28days. In M25 concrete mix 50% of cénvaa replaced by fly ash and sand was totallyacga by
50% of quarry dust and 50% of marble powder.

Keywords:-Green concrete, fly ash, quarry dust, marble powatampressive strength, split tensile strength.

1. INTRODUCTION 2] By use such materials without replacement of
cement, It shows very low strength i.e.1 N/MM"2 (7

Green concrete is very often and also cheap tayjsgpd ~ days).
because for example, waste products are used as a
partial substitute for cement, charges for theatigpof
waste are avoided; energy consumption in production
is lower. To improve the environmental friendlinegs
concrete to make it suitable as a “Green Building”

material Inorganic residual products are used more
efficiently as green aggregates in concrete and the
environment is protected from waste depositarble
sludge powder, quarry dust and fly ash are sortieeof
materials used for making green concrete, as
sustainable construction. Green concrete Technology
we can save the natural materials for future usbeor
generations, but if we use waste materials for
construction the virgin materials will become a

sustainable material and as well as the cost wll b Fig.1
reduced. The objectives of work N )
1] To study & analyse the following properties ofgn 3] In addition to above material replaced fly asi¥@

concrete by cement & It shows strength up to 5 N/MM"2 (7
a) Compressive strength, Days).
b) Split tensile strength

2] To check and compare the green concrete with

Normal concrete.

1] In our project, industrial waste such as marble
powder, fly ash & quarry dust are using as green
concrete & analyzing the waste material which are
benefits to use in low cost concrete material.
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for future use or the generations to come and isLista
for good amount of time.

Desai et.al. (2013), carried out green concreted rod
environment. Green concrete has capable of applicat
of industrial wastes to reduce consumption of ratur
resources and energy and pollution of the envirattme
Marble sludge powder can be used as filler andshielp
reduce the total voids content in concrete. Nataatl

in many parts of the country is not graded propanig¢
has excessive silt on other hand quarry rock doss d
not contain silt or organic impurities and can be
produced to meet desired gradation and finengssras
requirement. It concluded that, this contributes to
improve the strength of concrete. Green concreda is
effective way to reduce environment pollution and
2. LITERATURE REVIEW improve durability of concrete under severe cooditi

Garg and Jain (2014), studied on green concrete:

efficient & eco-friendly construction materials. It 3. Materials

presents the feasibility of the usage of by product Cement:

materials like fly ash, quarry dust, marble powder/ The most common cement used is Portland Pozzolana
granules, plastic waste and recycled concrete andoement (Part I-Fly ash based) conforming to 1S:9148
masonry as aggregates in concrete. It concludedth (PART-1) 1991 is being used.

focuses on known benefits and limitations of a eaofg

manufactured and recycled aggregates. Use of dencre Coarse Aggregate

product like green concrete in future will not only Crushed Coarse aggregate passing through sieize of s
reduce the emission of CO2 in environment and12.5-20mm and normal continuous grading is used.
environmental impact but it is also economical to The specific gravity is 2.4.

produce.

Fig.2

Quarry Dust:

Dhoka (2013), carried out “green concrete: using The most widely used fine aggregate for making of
industrial waste of marble powder, quarry dust and concrete is the natural sand mined from the rivésbe
paper pulp” The green concrete is prepared by usingiowever, the availability of river sand for the
industrial waste of marble powder, quarry dust with Preparation of concrete is become scarce due to
proper proportions”. The versatility of green cater ~ €xcessive non-scientific methods of mining from the

& its performance derivate will satisfy many future riverbeds, lowering of water table, sinking of lyyed
needs. piers, etc. are becoming common problems. The

present scenario demands identification of sulistitu

Wangchuk et.al.(2013), studied that green condoete materials for the river sand for making concrete.
sustainable construction. It is characterized by Quarry Dust as a by product from crushing process
application of industrial wastes to reduce consimnpt ~ during quarrying activities is one of those materia
of natural resources and energy and pollution ef th that have recently gained attention to be used as
environment. Replacement of materials over nominalconcreting aggregates, specially as fine aggregates
concrete is what makes green concrete moreconcrete production it could be used as a partiallb
environmental friendly concrete. Marble sludge replacement of natural sand. Besides, the utitnaf
powder, quarry rocks, crushed concrete and fly ashe quarry waste, which itself is a waste material,l wil
are some of the materials used for making greenreduce the cost of concrete production.

concrete, a sustainable construction. With green

concrete technology we can save the natural miteria Marble Powder:
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Marble has been commonly used as a building mhteria3.1 Mix design

since ancient times. Disposal of the waste magofl Mix design proportion of standard (M25) grade
the marble industry, consisting of very fine povejés concrete

one of the environmental problems worldwide today. Table No.I

However, these waste materials can be succesafully | Material(kg) Mix1 Mix2 Mix3

economically utilized to improve some properties of (Normal | (A+B)

fresh and hardened properties of mortar and coscret M25)

. . . .. | Cement 380 190 0

Marble waste powder is an industrial waste contgini Fly ash o 190 380

heayy metals_ in constitugnt. Fineness with 90% of Fine aggregate 523.70 0 0

particles passing by3Qn sieves. Marble powder was ["coarse 1138.83 1138.89 113883

collected from the deposits of marble factoriesrdyr aggregate

shaping. It was retained on IS-150 micron sieveitgef Marble powder| 0 401.5 401.5

mixing in concrete. Quarry dust 0 473.2 473.2
Water in lit. 190 190 190

Water: Water used for manufacturing of Green | W/C ratio 0.5 0.5 0.5

concrete is potable and simply a tap water. (A= Marble powder, B= Quarry dus)

Fly Ash:- Table No.2Mix proportion (M25 Grade)

When pulverized coal is burnt to generate heat, the Normal concretd Green concrete
residue contains 80% fly ash and 20% bottom ash. F C:FA:CA C:A:MP:QD:CA
ash produced in Indian power stations are liginid- Weight 1:1.37:2.98 11:2.1:2.49:5.99
grey in color and have the appearance of cemenigiio

powder. Use of Fly ash concrete in place of PCC wil\y/c ratio | 0.5 05

not only enable substantial savings in the consiompt
of cement and energy but also provide economy. TheC=cement, FA= Fine aggregate, CA= Coarse aggre§jately ash,
use of fly ash has a number of advantages. It isMP=Marble powder, QD= Quarry dust

theoretically possible to replace 100% of Portland .

cement by fly ash, but replacement levels above 80%3'2 Experimental Methodology

- : : : Compressive strength-
generally require a chemical activator. Studiesehav - ] ) .
found that the optimum replacement level is around Concrete cubes confirming to IS: 516:1964 of size

30%. Moreover, fly ash can improve certain projgsrti 150)%50)(150(?”] W‘Tcrje dcas;ed.bAft?r d2t4 dhouhr:ﬁ the
of concrete, such as durability. Because it generat moulds were de-mouided and subjected o dry cating.

less heat of hydration, it is particularly well t&ai for normal temperature. These tests were car_rled out In
mass concrete applications. The use of fly ash inaccordamcewnh IS: 516-1959 on Compression Testing

concrete in optimum proportion has many technical Machine (Fig.3). The maximum compressive load on

benefits and improves concrete performance in boththe specimen was recorded as th_e load at which the
fresh and hardened state. Fly ash use in concret pecimen failed to take any further increase itdhe.

improves the workability of plastic concrete, ahé t he average of 3 samples was taken as the
strength and durability of hardened concrete. representative value of compressive stre.n_gt.h. The
Generally, fly ash benefits concrete by reducing th compressive strength was calculated by dividing the

mixing water requirement and improving the paste maximum compr_essive Iload by the cross-sectional are
flow behavior of the cube specimen. Figure.3 shows the compessiv

Materials properties testing machine and some of tested cubes.

Materials colour Specific | Methods
Gravity

Cement Grey 3.15 Pycnometer

Fly ash Grey 2.08 Pycnometer

Coarse Grey 2.4 Perforated

aggregate Basket

Marble White 1.95 Pycnometer

powder

Quarry dust| Black & 2.26 Pycnometer
Gray
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Fig.3 Compression Tsting Machine

Split tensile strength

Tensile strength of concrete ranges from 10 to 18 %
the compressive strength. It can be measured by t
direct tensile loading tesburing casting the cubes is
mechanically vibrated on table vibrator (figure. 4)
However the application of direct tensile load lie t
test specimens is rather difficult. For this reatiom
tensile strength of concrete is usually measuretthdy
indirect tension test like splitting test. Tensifditting

strength tests of concrete block specimens were s
determined at 28 days. After curing, the specimens

shall test for Split Tensile Strength using a calied

compression testing machine of 2,000 KN capacities.

The loading rate on the cube is 10N/fer min.

Fig.4 Vibrating machine

4 RESULTS

le No.3Compressive Strength Test (N/fm

1 Compressive strengthCompressive strength
conducted on various specimen as per guidelines
2N in IS 516-1959. The specimen were surfaaldri
bre testing the same on Universal Testing Machin
00 tonnes capacity. The result of compressigh t

g industrial waste as 50% replacement of ceatent
dry curing age of 7 days, 14 days & 28 dags ar
sented in table no-3.

7 14 28
mal 1 21.8 24.92 27.11
crete
2 21.36 23.39 28.90
3 20.49 24.28 28.12
Average 21.21 24.29 28.04
Green 1 19.73 20.53 23.12
L goncrete
2 17.63 20.80 22.17
3 17.65 20.20 23.79
Average 18.33 20.51 23.02

30

20

STRENGTH
=
tn

10 ~

14
DAYS

28

H Normal Concrete

H Green Concrete

art 1: Compressive Strength Results

.2 Split tensile strengthSplit tensile strength was
nducted on various specimen as per guidelinengiv
IS -516-1959. The cylindrical specimen wereadst
the age of 7 days, 14 days & 28 days after seirfa

ing same. The test was conducted on Universal

sting Machine. The result obtained at the cuaigg

of 7days, 14 days & 28 days presented in table.no-4

Table No.4Split Tensile Strength Test (N/mim

4.1Many test conducted on Normal concrete cubes a

Green concrete cubes as follows —

ays 7 14 28
Normal 1 1.23 1.59 1.65
concrete

2 1.14 1.24 1.66
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3 1.27 1.33 1.583] The replacement of total fine aggregates wit#50
Average 1.21 1.38 1.63f marble powder and 50% of quarry rock dust gares
Green 1 0.64 0.77 1.27exgellent result in strength aspect and qualiteesp
concrete 5 566 580 i 14Inr ease the marble powder content by more than 50%
- . ——mproves the workability.
3 0.65 0.84 1.20 oV workabiity
Average 0.65 0.80 1'29] Green concrete induced higher workability.
13 5] As per to cost comparison Green concrete isperea
' than Normal Concrete.
16
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