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Abstract : In this paper properties of concrete have beensasdeby partially replacing cement with Fly ash
and Rise husk ash and complete replacement of wiihdcrusher dust as fine aggregate.Cubes, cylindad
prisms were casted and tested for compressivegsiresplit tensile strength and flexural strendtiitially six
trails were conducted by partially replacing santhwrusher dust as fine aggregate starting fromt@%00%
with the gradual increase of 20% for each trail abhderved that the maximum strength was occurrd®@%%
replacement of fine aggregate with crusher dustv Keeping this as constant, cement is partiallyaegd with

FA and RHA. The proportion form for FA and RHA ieroent replacement is 30% FA and 0% RHA and the
last proportion taken as 0%FA and 30%RHA, with geddncrease of RHA by 5% and simultaneously gradua
decrease of FA by 5%. In the above conducted tthdscrusher dust has been used with and witheutrsj
separately. It was observed that crusher dust wheved has a good potential when used as fineeggts in
concrete construction.

Introduction

Concrete, typically coosed of gravel, sand, water, and Portland cemeéntan
extremelyversatile building material that is usetkasively worldwide. Increase inconstruction aititég have
led to an increase in demand for the various raverasin concrete, especially river sand whichtlis
conventionally used fine aggregate. Dueto incréasmining process, the availability of this rivearsl is
becoming scarce. This problem has led to the sdarchlternative materials for fine aggregates tat eco-
friendly besides being in expensive. Crusher duatlable abundantly from crusher units at a lowt @0 many
areas provides a viable alternative for conventiomar sand. Use of crusher dust does not onlycedhe cost
of construction but also helps reduce the impaamnronment by consuming the material generallysttered
as waste product.

Ordinary Portland ceme@P(C) is conventionally used as the primary binderptoduce
concrete.Unfortunately, significant environmentadlgems result from the manufacture of Portland esndue
to the calcinations of limestone and combustiofoss$il fuel. It releases carbon dioxide in the oraeone ton
for every ton of OPC produced. Attempts to reddeeuse of Portland cement in concrete are receivingh
attention due to environment related issues. Th€ ©&h be replaced with industrial wastes like fh and
RHA. Fly ash is a by product of burned coal fromvpo station. Most fly ash is pozzolanic, which mne#is a
siliceous or siliceous-and-aluminous material tieacts with calcium hydroxide to form cement. Wikemtland
cement reacts with water, it produces a hydratéziura silicate (CSH) and lime. The hydrated siledevelops
strength and the lime fills the voids. Properlyestdd fly ash reacts with the lime to form CSH-#zene
cementing product as in Portland cement. This r@adf fly ash with lime in concrete improves sigém RHA
is by product of paddy industry. India is a majoogucer of paddy, among it Andhra Pradesh is tlers
largest producer of paddy. Disposal of RHA is aang@roblem due to its lightweight and hazardoubuman
life if they inhale. Considerable efforts are beitaken worldwide to utilize these industrial was&s
supplementary cementing materials to improve tlopgnties of cement concrete.

The main objective of this study isasess the characteristics strength of M25 graderet®
by partially replacing cement with fly ash and RidAd complete replacement of sand with crusherakifine
aggregate. From the past studies the maximum shengere in between the ranges of 25%flyash+ 5%RHA
and 20%flyash+ 10%RHA in cement replacement. Cemsig these proportion forms in cement replacement,
fine aggregate is replaced with crusher dust frémt6 100% with gradual increase of 20% for each &md
observed that the strength is maximum for 100%a@phent of fine aggregate with crusher dust. Noepkey
this constant 30% cement is replaced with fly aghRHA. The proportion form for fly ash and RHAdament
replacement is 30%flyash and 0%RHA and the laspgmtmn taken as 0%FA and 30%RHA, with gradual
increase of RHA by 5% and simultaneously graduareise of FA by 5%. Indian standard recommended
method IS: 10262-1982 was adopted for concretedasign of grade M25.Cubes of size 150mmx 150mmx
150mm, cylinders of size 150mm@ x 300mm and prisfnsize 100mmx 100mmx 500mm were casted and
tested for compressive strength, split tensilengtite and flexural strength after the completionredpective
curing periods.
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2. Literature Survey

Satish.et.al has studied the effect of partial replacement ohe with RHA and FA on concrete. In his
investigation he started proportion form 30% flyr@sd 0% RHA mix together in concrete by replacenoén
cement, last proportion taken %fly ash and 30%Rwi#h gradual increase of RHA by 1% and simultangépous
gradual decrease of fly ash by 1%. It is obserted though the strength of RHA concrete goes omedsing
after 15% addition of RHA, the composition of 10%RH 20% fly ash gives maximum strength results af w
as shows the potential to be used as useful miteridifferent building materials. The compressiteengths
increases with the increase in percentage of fiyaasl RHA up to replacement (21%flyash and 9%RHRA) o
cement in concrete for different mix proportionsieTworkability of RHA concrete has been found tordase
with increase in RHA replacement. The workabilifyRHA concrete has been found to decrease butsfty a
increases the workability of concrete so RHA adah mix together in concrete to improve the wbilikg of
concrete. The mechanical properties in terms odufiél and tensile strength have been significaimigroved
with the addition of RHA.

D. S. Rajendra Prasad et al This study focuses on utilization of waste Pozznalproducts such as fly ash and
Rice Husk Ash (RHA) as an alternative to OPC tadpae ternary blended cement with an objective ¢oeimse
the optimum percentage of replacement of pozzudlar@PC without affecting the concrete properte®©?2
curing is carried out to reduce the curing duratidthout affecting the compressive strength andngryto
achieving the 28 days compressive strength in at gfasiod of 18 hours. The study of CO2 cured specis
kept in air and water for 3 days, 7 days is alsoi@d out along with comparison of the compressitrength of
normal concrete. It is highly recommended to useafth and rice husk ashas partial cement replademen
materials in concrete up to40% fly-ash and 10% hiask ash respectively withoutlosing its originatkegth
and other durabilityparameters of concrete. It whewn that the CO2 curingcan be effectively usedras
alternate curing method andconcrete strength of 60f@rmal water cured concreteat 28 days was aediat

6 hrs CO2 curing and 12 hrs aircuring time.

Venumalagavellihas investigated the effect of partial replacenentement with Ground Granulated Blast
furnace Slag and sand with Robo sand(crusher @dust)found that by partial replacement of cemenh wit
GGBS and sand with Robo sand(crusher dust) helpgnproving the strength of concrete substantially
compared to normal mix concrete. Compressive stheofgconcrete can be improved by using admixtubesa
conclusion, Robosand can be used as alternativerialator fine aggregate i.e. sand. Based on tkalt® the
compressive and split tensile strengths are ineckas the percentage of robo sand increases. TBS@en be

an alternate material for cement, based on re&@%cement can be replaced with GGBS. The maximum
compressive strength of concrete is achieved atdhwination of 25% Robo sand (crusher dust) 508699

3. CONCRETE MIX DESIGN
The process of selecting suitable ingredients afcoete and determining their relative
amounts with the objective of producing a concreftehe required, strength, durability, and workapias
economically as possible, is termed the concrete design. The proportioning of ingredient of conerés
governed by the required performance of concret states, namely the plastic and the hardenegsstidithe
plastic concrete is not workable, it cannot be prhpplaced and compacted. The property of workgbil
therefore, becomes of vital importance.
 The compressive strength of hardened concrete wkigjenerally considered to be an index of its
other properties, depends upon many factors, aalitg and quantity of cement, water and aggregates
batching and mixing; placing, compaction and curifige cost of concrete is made up of the cost of
materials, plant and labour. The variations indbst of materials arise from the fact that the agnee
several times costly than the aggregate, thus itheisato produce as lean a mix as possible. From
technical point of view the rich mixes may lead high shrinkage and cracking in the structural
concrete, and to evolution of high heat of hydmiio mass concrete which may cause cracking.
* The actual cost of concrete is related to the obstaterials required for producing a minimum mean
strength called characteristic strength that icifigel by the designer of the structure. This dejseon
the quality control measures, but there is no dehant the quality control adds to the cost of ceter
The extent of quality control is often an economienpromise, and depends on the size and type of
job. The cost of labour depends on the workabitfymix, e.g., a concrete mix of inadequate
workability may result in a high cost of labour ¢dtain a degree of compaction with available
equipment.
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Table 4.5 proportion form of M 25 grade concr ete

Water Cement Fly ash RHA Fine agg. Crusher dust Coarse

(tgm® | (kg/md) (kgmd) | (kgmd) (kg/m?) (kg /m?) (kag?r%i?')
Mix0 | 19158 |  435.45 - - 49332 - 1224.48
Mix1 | 19158 |  435.45 - - - 493.32 1224.48
Mix2 | 191.58 | 304.82 130.63 - - 493.32 1224.48
Mix3 | 101.58 | 304.82 108.86 21.77 - 493.32 1224.48
Mix4 | 19158 | 304.82 87.5 43.13 - 493.32 122448
Mix5 | 191.58 | 304.82 65.315 65.315 - 493.32 1224.48
Mix6 | 191.58 | 304.82 43.13 875 - 493.32 1224.48
Mix7 | 19158 | 304.82 21.77 108.86 - 49332 122448
Mix8 | 191.58 |  304.82 ] 130.63 ] 493.32 1224.48

3.1 TESTSON CONCRETE

There are many tests which are conducted to clecljuality of concrete. These tests are basicaliged into
two categories

VariousLab Test on Fresh Concrete
Under these, we have the following tests
e Slump Test - Workability
e Compacting Factor And
* Vee- Bee Test

Figure 1. Fresh concrete after slurhcone test

Figure 2: Compacting Factor apparatus
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Figure 3: Vee-Bee consistometer

3.2MATERIAL PROPERTIES

Table 3.2.1 Chemical composition of fly ash

Component Symbol | Percentage
Silica SiIG 63.00
Alumina AlLO; 31.50
Ferric Oxide FeO, 1.79
Manganese Oxide ~ MnO 0.004
Calcium Oxide CaO 0.48
Magnesium Oxidg ~ MgO 0.39
Loss on ignition LOI 0.71

Table 3.2.2 Sieve Analysis of Fine Aggregate

ISSIEVE RVI\E/'II'E,IA(I;|N_|I;D WEIUGMHﬁ%LE’.*rL'I\&EED CUMMULATIVE % of % of
SIZE (mm) RETAINED(W,) PASSING
(Kgs) (Kgs)

10 - - - -
4.75 0.095 0.095 9.5 90.5
2.36 0.043 0.138 13.8 86.2
1.18 0.111 0.249 24.9 75.1
0.6 0.129 0.378 37.8 62.2
0.3 0.308 0.686 68.6 314
0.15 0.281 0.967 96.7 3.3

Fineness M odulus=W/100= 251.3/100=2.513

Table 3.2.3sieve analysis of crusher dust (passing 4.75 mm and retained 0.15mm sieve)

WEIGHT | CUMMULATIVE | CUMMULATIVE
1SS '(En\frE)S'ZE RETAINED WEIGHT % RETAINED | CMVULATIVE
(Kgs) RETAINED (Kgs) (wy)
10 0 0 0 100
4.75 0 0 0 100
2.36 0.25 0.25 25 75
1.18 0.215 0.465 465 53.5
0.6 0.095 0.56 56 44
0.3 0.175 0.735 735 265
0.15 0.235 0.97 97 3
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Fineness modulus of crusher dust= W,/100=298/100=2.98

Crusher Dust Belongs Z®ONE= ||

4.RESULTSAND DISCUSSION

4.1 EFFECT OF CRUSHER DUST PROPORTION ON COMPRESSIVE STRENGTH OF CONCRETE

The test was carried out to obtain compressivengtheof M25 grade concrete. The compressive
strength of concrete is tested for 7 days, 28 diysp%, 20%, 40% 60% ,80% and 100% replacement of
crusher dust and the values are presented intabiel.1 and 5.1.2 and also graph were plottedabelo

4.1.1 Compressive Strength of concrete for M 25

SNO MIX CRUSHER DUST | COMPRESSIVE STRENGTH IN N/SQ
% MM

7DAYS 28 DAYS
1 0.00 43.55 46.21
2 20.00 44.03 49.78
3 OPC + 25 40.00 47.24 51.56

FLYASH +

4 5 RHA 60.00 49.31 53.33
5 80.00 55.83 58.52
6 100.00 59.89 62.24

4.1.1 Graph between Compr essive Strength of concrete for M 25 vs % of Crusher dust

COMPRESSIVE STRENGTH vs% OF CRUSHER

DUST
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4.1.2 Compressive Strength of concrete for M25
CRUSHER DUST

S.NO MIX % COMPRESSIVE STRENGTH IN N/mm?

7 DAYS 28 DAYS
1 0.00 26.66 32.24
2 OPC + 20 FLYASH 20.00 27.11 34.81
3 + 40.00 33.77 42.86
4 10 RHA 60.00 38.42 47.48
5 80.00 43.55 53.12
6 100.00 48.34 56.28
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4.1.2 Graph between Compr essive Strength of concrete for M 25 vs % of Crusher dust

COMPRESSIVE STRENGTH vs% OF CRUSHER DUST
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From both tables and graphs it is observed thatO886 replacement of fine aggregate with crushet, dus
concrete attains its maximum compressive strerajtMP5 grade concrete.

4.1 3Effect of Variation Of Cement On Compressive Strength

MIX
S.NO. DESIGNATION CONSTITUENTS

1 MIX0 100%C + 100%S+ 100%CA

2 MIX1 100%C + 100%CD+ 100%CA

3 MIX2 70%C + 30%FA + 0%RHA + 100%CD+ 100%CA

4 MIX3 70%C + 25%FA + 5% RHA + 100%CD+ 100%CA

5 MIXa 70%C + 20%FA + 10% RHA + 100%CD+
100%CA

6 MIX5 70%C + 15%FA +15% RHA + 100%CD+ 100%GA

7 MIX6 70%C + 10%FA + 20% RHA + 100%CD+
100%CA

8 MIX7 70%C + 5%FA + 25% RHA + 100%CD+ 100%CA

9 MIX8 70%C + 0%FA + 30% RHA + 100%CD+ 100%CA
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4.1.3 Compressive Strength of concrete for M 25 (Crusher dust with sieving)

S.NO MIX DESIGNATION COMPRESSIVE STRENGTH IN N/ mm?

7 days 28 days
1 MIX 0 37.55 53.8
2 MIX 1 56.44 64.89
3 MIX 2 62.9 68.32
4 MIX 3 67.81 71.24
5 MIX 4 50.22 58.66
6 MIX 5 44 51.55
7 MIX 6 49.77 52.66
8 MIX 7 37.9 45.55
9 MIX 8 35.32 38.34

4.1.4Comparing Compressive Strength Of Each Mix With The Standard Mix

COMPRESSIVE STRENGTH vs AGE
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5. Conclusion

From this study of comparing the properties of ¢bacrete by varying the cement content and repdatiie

same with rice husk ash and fly ash, there aréatitpiments to be discernible.

* Replacement of the fly ash and rice husk ash nigtmimuses the construction cost but also will rezlthe
environmental pollution as the both replacementewedustrial wastes available for very low cost.

* Natural sand replacement also minimizes the coctitnu cost and the strength of the concrete inetas
considerably when replace with the crusher dust.

» Concrete mix of normal composition i.e., Cememgfaggregate and coarse aggregate is found to show
inferior properties when the cement content is eleeed to replace the same with fly ash. About 27%
increase in the compressive strength is found vthercement content is decreased to 70% and rergainin
30% is replaced with fly ash.

« When the 30 % of the void again is divided betwésn fly ash and rice husk ash as 25 % and 5 %
respectively, the increase in compressive streisgtitreased about 32%.

» Sieving had a protuberant role in the compressirength when the mix is more replaced with ricekhus
ash.

» Flexural strength of the concrete is found decrepab the cement content is decreased.

» Split tensile strength showed a different reactidren the cement is replaced with fly ash and riggkh
ash. When the cement is completely replaced wjthsh, tensile strength of concrete increasedheutite
husk ash in the mix decreased the tensile strength.

The rate of gaining of the strength from 7 day28&adays also showed remarkable trend. The mix gonta

higher rice husk ash percent shows poor rate ofase in the attaining the 28 days strength. Itrastthe mix

containing high fly ash content showed similar m@ftstrength gaining property as that of the normi.
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