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Abstract
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The construction industry is primarily responsible for the depletion of natural resources and the disruption of

environmental equilibrium due to unregulated mining activities. In this particular context, the utilization of recycled fine 4
aggregate (RFA) derived from construction and demolition (C&D) waste presents itself as a viable solution. The B Share

conventional method of mix propartioning for RFA in concrefe is not applicable in this case. The main innovatian of our
research lies in the fulfilment of one of the principles of circular economy, namely the reduction of carbon emissions,
through the recycling of locally collected concrate waste. To tackle this issue, a novel triple mix-proportioning appraach
has been developed using the concepts of maximum packing density and minimum paste theory. The fresh and hardened
properties were evaluated and microstructural characterization was carried out for the newly formulated mixes
incarporating RFA with optimized combined aggregates. The compressive strength of concrete with recycled fine
aggregate increases hy 5.04% for 25% and, 21.69% for 50% replacement, and decreases by 35.44% for 100% replacement

@ How to cite

3 compared to controlled concrete at the age of 28 days using the triple mixing approach. The findings indicate that Article View: 229
replacing approximately 50% of sand with RFA is the optimal amount, as further replacement leads to a decrease in
compressive strength, particularly at 100% replacement due to the presence of adhered mortar in RFA. In this study, the POF Download: 199

performance evaluation of RFA concrete has been conducted by comparing six established ML regression models and
sensitivity analysis was performed to assess the variable's performance.

Dr. KIgAN B. M.

B.E.,M.Tech.,Ph.D

Professor & Head

Department of Civil Engineering
Adichunchanagiri Institute of Technology
CHIKKAMAGALURU-577102



Clisasser Matirins © 202 5) 10000

Conpenrs liss available a1 SclenceDineo

Falrias

ey Cleaner Materials

pouEmial RO rEpagHE: WA | oL TS, alsevier comdclsaner-maatarials

Influence of bagasse ash powder and marble powder on strength and
microstructure characteristics of alkali activated slag concrete cured at
room temperature for rigid pavement application
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Large scale urbanization and isdrastrocrure developenent need

bsable nagueal rals and while producing valuable consruction
mimerials leads 1 the genoration of Lurgr volamies of indusorial wasoe,
Eolid wasic manag I= b i gl critheal corcidering
the ever-Increasing amownts of waste marerials creapsad Thesmal poswer
plams produce coal sh, integraced ron and steel mills have blast
fumace slag, smeel melting slog, and nonferrces indusiries such as
adaminien, gng, iron, and copper generaie varlows rypes of mise gail-
ings. Burning of agriculmral biomss produces varows vpes of ashis
[Slddigque, 2014). The | d ol of waste an increase in
lamdfill management charges and & shortage of valuable landfill areas.

Muoreover, the dispecal of ndustrial products becoming a signifieam
profdem for many arganizatens. Recycling or repusposing indusrial
waste by-products has become more anmactive than landfilling as envi-
rommnental awarcness of pobendally hazardous impacts bas grown
{Chandra e ol., 2031,

On e other haed, India = a developing couniry amd need large
infrasructure soch os highway and exy Wa fOr ITafspoeTation.
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serlous environmesital issues such as redoced raw material avallabdiry,
increasiong OO emisions, and high energy cossamption during OPC
mamiifacroring and all these lead o an Increase in global warming.
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Graphene Oxide in Cement Mortars with River Sand

and M-Sand

Jayachandra™, M. G. Madan’, ¥. Ramlinga Reddy’, H. &. Ajay® and J. Sanjith*

Scheaol of Civdl Engineering, REVA University, Reckein Knowledge Park, Bangalore - 560064, Karnataka, India;
J‘!_.:;lﬁlc:l|:.F|-ranz.:Imf'r-lFE|_‘E;_E:|-:|:|i|!..:u-:.-1. mgenadandl@pmailcom, dirce@reviedu. in
partment of Clvil Engtieeering, Presidency Usiversity. Itganlpur Rajanakunte, Yelahanke, Karnataka
Basgalore - 560064, Karnataka, India; ajoy@prestdencyuniversifyin
‘Department of Civil Engoreering, Adichunchanagird Institute of Technolagy, Chikkamagaliers - 577101, Karnataka,

Treaia; samjugou@grnl com

Abstract

in the recent ene, gropbens oode, @ sew memher ofthe aonomaderied fomilly, s grown in sigaificoace. in thiv stdy; River Sord
(F-Sand} and Monwfectured Sard [M-Sand] are being wred o aggregete fn cement mortars to assess the refaforcing fmpoct
af gruphene ooide. The study evamires gffectys of vorious graphene oxide corcentrations or the comprevsive strength amd
Rexural srength of the cement mortar's mechanical ond microstncteral fectures. Tive stady's (indings show bow groplhene
axfde can be ured ag o refaforcing agent in cement-hosed prodects ard fow S-sond and M-sond perform differentiy when
rtilized ax fire aggregete. The comprnson af cemert morter with end without seperplosticizer for both B-sond ord M-sond v
done pnce the optima! dosoge of graphere oxide hos been entabisbed. The work sheds lght on tiee possibility of wsing M-samrd
as a srhetitutior for river sond and the optimizotion of gropiene oxide concentrotions for moximo! refmforcemert i cement
martar. The aptimel GO dosmge for R-sond and M-soad way fornd do be 022% ard 0.6%, respectively ond it is validoted through

SEM festy.

Keywords: Grophene Ouide, M-Send, R-Sand, SEM

1.0 Introduction

The widespread application concrete and maortar, has led
1o large consumption of naturally available sand around
the world due to the booming infrastructure in emerging
ard developing nations, there is a siable demand b
natural sand. Globally every year, abour 32-50 hillion
tons of sand is utilized in the preparation of concrete’.

In the banks of {'i:nﬁ_es, aboul 200 adulis swere assaulied

by wild animals due o dlegal extraction of raver sand”,
A a resull of cumulative extraction of natural sand from

the river beds, numerous Prub|=m: resulls, i:r|.r_"||.1|.'|i.r|5_ the
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lun‘tnntl; ol the sublerranean water 1able, which resulis
in the defeat of waler-relentive sand sirata, npundmtl;
of river courses, river bank slides, a vegetation los of
abong river banks, intake wells exposure for water supply
sysfems, dissuplions of waler existence, and I!'a.rm:intl;
wswes. Developing countries like India are facing a
shartage of quality natural sand. This is a severe threat Lo
the environmenl and society in India due 1o the depletion
of matural sand deposits.

I recent years, manulseiured sand s well-known as a

suitable substitwle source for river sand. As the properties
al M-Sand and B-Sand are fornd 10 be samilar, the particle
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reinforced concrete using ANN
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Abstract

T i presecnd Studly, wsing data Trom cxperimesis, an artilicia] nossal netvork EAMNN meke] has boen cremed ho pralsct the
sirengihis af concrete with banana s juie fikers al concrele sges of 7 and 28 days. The parameters considered for the ARMN
inpuls are O ade ol Conerete, FA, OA, WHNT, Baper Flaticizer, lesgih, dianieter amnd Dessily off liber, curing m days, MalHH
Concentmation, Fibor treatment in hours. percentape of Sher added. The results from traiman g and testim g models bave shoam
Ihe grem potentiad of ANKN in prodicting the compressive andd Nesaral strengt e of hanana and jule fber reinforeal conercie,

Keywords Banana fiber reinforced concneie - Jule fiber reinforced concreie - AniGcial nearal netwaork (AMNK}) - Sirength

Prodhction

Introduction

Avrcuind the waorkd, concress s a widely used hulbding mane-
mal. Over the pasa forty years. concreie techmology has
mdvanced significesily, Mowadsys, regelor buslding sap-
ey b practically dsed 1o create applical lon-of icsial
CoONCrels MeNTures.

A workable solstion o mecting (he requirement fur s -
tmmakle dovelopment on a plobal scale vs the reinforcang of
concrele with matural fibers, because they are more sastaim-
abde, Bedeprindable, amnd FBvorable 1 the environment than
synthetic fikers. Fiber peanforoed -composie is of numerous
types and properibes with many bemeties. The usage of fibers
in the comcrete improves energy with the benefils preventing
formation as well & the exiension of cracks within the cons
crete. This oprimizes the concreie’s ductility while reimining
ilx oulszandisg quality during the posi=racking era. The fb-
ers within the concreie bomd, the sides of o generming crck
cudlectively s the saiss imerval i reduges the visible npury
from becaming appareni

Fiher meisfoaced compesite is of mumerogs Iypes amd
pregeiics with many beneits, [n addStion 1o minimizng the
creatiom and spreud of cracks wilkin the concrele, the use of

=1 BT, Asbradni
kil K o gl coms

U Wineeweaisy & Toc kol gl Uiy, Belg amn. Bidia

Fulished oaline 23 May 2004

fibers im the conorete enhances energy. The Gber-reimforced
compasiie mproves the varsous progerises melaed (o cons
crefe such as compression, temion.

Banana fibers w  ch can be obtxined naverally which has
vinl benetits lke rigidity. low densiy, high remosahiling,
rensvwahiliny aml provides seceplable mechanscal propeics,
Moreowver, hanann fibers are hindegradah b sed recyclable.

Hanana liber, a cellulosic jagon iBc Bumd By the oo
siem off the banana plast = the lined fhor wilh rolatively
good mechamical proporties.

Tate fibers are is o polden silky libor that cam be obiained
naturally. The natural paie fiber i= more effective malerial
which improves concreie sirengih ond various properiies of
concrete. Along with this juie have beeome most utilized
naiural fibers which prohshit ike wsage of polymer. [n the
viciziy of Basg lndesh, pae i locally accessihle so it is less
costly. Bemgal Delia plain is the bess source of jute fibers,
which is cocspied by Banglndesh and India.

Chclimary comerete mined with Banana and jule ibers
mlso colled BFREC and IFRC hove heen ssed extemsively
over the et Tew decades, Unilizing hasssa and jule libers
imconerele 15 an inmovakive approsch that addrexses bath
environmentsl sustainskaliny sed ke nesd for durabsle con-
struction materials. In ibhe Environmendal contenl the wse
of matural fibers such a= bamama and jute sems from the
proewing comcern onver envimonmenlal sustmnabilily = con-
struction. Traditional conorele prsduction invalves sigmifi-
cani carbon emissions and relies heavily on mon-renewable
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Analysis and design of multistorey commercial building using Etabs

Chethan V R, Ashwini B T2, Deepak M?
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Abstract— Civil Engineers are facing a gr\eat
challenge in structural designing. The desipn must
fulfil various parameters which include economical
structure, durability and serviceability. But taking
these points in mind it becomes very difficult for an
Engineer to fulfil all these requirements at a time
when a design is performed manually. This
dissertation presents research on digital tools used
in civil engineering and comparing their results by
taking in mind the reguirements of the above points.
In this research process a building is taken for
analysis and design on well-known Software ETABS.
Based on the results taken from the Software some
comparison is done with manual analysis for
commercial building.

Nowadayvs every designing organisation is using
these Software but there is a question mark to which
software we must go for designing. The parent
organisations which have developed these designing
tools promote their Software by showing all the
positive points. In addition to this they are trying to
fill all the loop holes which they found in their
products but it will never happen that another
developing company will put the points in light what
the negative points are there in existing products.
They keep on improving to deliver their best. In this
project work [ will present the difference for future
users to which tool you must go through to acquire
vour needs. 1 am not saying that some products are
not ok at all. 1 have designed a residential building
with proper loading which is being designed on both
ETABS. Manual calculations make it crystal clear the
difference between the Software.

Key word: Etabs Software, structural design,
commercial building.

1. Imtroduction

In civil engineering, a structure with several parts, such
as a foundation, walls, columns, floors, roofs, doors,
windows, ventilators, stairlifts, various types of surface
coatings, etc, is referred to as a "building.” A structure is
created using structural analysis and design such that it
can withstand all applied loads without failing for the
duration of its planned life. Geotechnical investigation
must be used to gather the relevant data regarding the

supporting sm] before any structure's stud:.r and dEJgn
The process of gathering data and assessing the site's
conditions in order to plan and build a structure's
foundation is known as a geotechnical site investigation.
In order to ensure that the final design of a building and
the building can be used for its intended function over
the course of its design life, structural engineers must
balance the need for the most accurate, efficient, and
inexpensive design. STAADPRO, ETABS, SAP, and other
software programmes are now available on the market
for nearly all types of structural analysis and design.

AUTDCAD:

A popular commercial drafting and computer-aided
design [CAD) programme is AutoCAD. AutoCAD, created
and marketed by Autodesk, was first made available as a
desktop application for microcomputers with built-in
graphics controllers in December 1982 Prior to the
release of AutoCAD, the majority of commercial CAD
Programmes were run on mainframe or minicomputers,
with each CAD operator [user) utilising a different
graphics terminal. Additionally, there are mobile and
online apps for AutoCAD.

ETABS:

Engineering software called ETABS is used to analyse
and design multi-story buildings. The grid-like geometry
specific to this form of construction is taken into account
via modelling tools and templates, code-based load
prescriptions, analysis  techniques, and solution
approaches. ETABS can be used to analyse simple or
complex systems under static or dynamic conditions.
Modal and direct-integration time-history analyses may
be coupled with P-Delta and Large Displacement effects
for a sophisticated evaluation of seismic performance.
Under monotonic or hysteretic behaviour, nonlinear
linkages and concentrated PMM or fibre hinges may
capture material nonlinearity. It is possible to develop
applications of any complexity thanks to intuitive and
integrated features. ETABS is a coordinated and effective
solution for designs ranging from straightforward 2D
frames to intricate modern high-rises thanks to
interoperability with a wvariety of design and
documentation systems.
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Abgwract - Tha ubtlization of mecycled aggregate i cononete productaon offers a sestamablo solution to
adoress environmenial concems while meeting constniction nesds. By fepurposing materiais from
demolitin waste, recyched aggregate reduces the Sirain on nolumal resources and mimimizes soasie
fexpasal. Incomorating recychad aggregate sto concrede production halps toomikigate the aparonmsnial
Impact sassocisted with tradilsonal cancrels manulacturing processas. This spprasch promoies fesomirce
consarvation and contributes 1o the circidar sconomy by giving now life 1o materiads that wouwld oftbersise
e up in lendfibls. sdostionally, ueing recycled Bggregals in concrete prosductian can enhance the mateial s
performmnce arvd durability, makdog 1 a promising option far sustainable construction practices
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I, INTRODUETION

Tha wiilzaicn of recycled coarse agoregate in the produchon ol conorels eprrsenis & pharial adesancemssn
susiainabde comstinectlion praclices. With escaloling eswironmenisl concems ond @ pressing need {or resounoe
COmBRManEan, Thie Fmosative aoproach oflers 8 promieaimg sohiicn By fpuspoiiig maberiale denesd froem dernolitiom
wasie. recycled cosrse aggregole cHactivoly reduces the sirain on nabeal resowrces whike curbing wasie dsposal
Thas real anly miligates envieonmenial mpaat bul, abso Tosiers e prirciples of & Crculer scononmy By giving mew lil=
lo aotferwise discarded maoterials. Moreover, incorporsting recycled coarse aggregate iMoo conorebe production
enhances the matsviale perfomance ard durability, slevaling il sascabiley Tor 8 ranga af i o ppedicalices
This imiroduction underscoses the impomance of embracing swestamahle affenatves n conoiebs manufachaing,
BirpFasing s chinl BEaehits of snvrsimental gl=syardetg &S cansiruchion efhcacy

Il. LITERATURE RECNEN O RECYCLED AGGEEGATE

Limsachiya et al (2000} found that Recycled oggregate conorete had 7 1o 9% lower rofative density and 2 tmes higher
wainr absorption than nabwal sggregaile. According 1o thoe Test remilis, it shown that thers was no effect with the
reptacement al 30% coarse Hecyciad aggregnie conprete used on the ceding =strerggth ol concrete. it aleo meinned
e Fecycied aporegate ooncheis coudd be s s high alrengeh concrege mines with e Rececdled aggregote
CaNGiete Sonlerd in the concree
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ABSTRACT

Concrete is the material which is unstintingly used in the construction sector and the product of cement
is one among the reason for global warming due to release of carbon dioxide, to minimize its effect on
nature we must use artificial by- product as an indispensable material. Among artificial by- product,
operation of cover ash is more.

The geopolymer mortar made by the using cover- ash set sluggishly in ambient temperature and needs
heat curing. To overcome this limitation, Ground Granulated Blast Furnace Sediment(GGBS) grease
paint is used as a cementious material which shows considerable gain in strength. In this paper, we
delved the parcels of geopolymeric binder prepared using the Ground “Granulated Blast Furnace
Sediment™(GGBS) and eucalyptus ash without using conventional cement. The individual parcels of the
GM for 1:3 rate, similar as compressive strength test were determined as per applicable Indian norms.
cells of size (70.6x70.6x70.6) mm were casted and cured in ambient condition for molarity 8M with
different rates and different temperatures.

After the trials, compressive strength is increased for adding number of days of curing. Also
compressive strength dropped for adding Na2Si03/ NaOH rates and adding roaster curing temperatures.

Keywords: Geoploymermortar, GGBFS, coalash, BM(Molarity)

1. INTRODUCTION

The development of country is depending upon the infrastructures and in every infrastructure the
concrete plays major role, we cannot imagine the world without a concrete. The cement is the main
constituent of manufacturing of concrete. Use of concrete is thesecond largest consumption after the
water the production of cement increases as per theincrease in demand of concrete. The total
consumption of concrete in worldwide is estimated about to thel 1.5 billion tons of concrete per year
and18billion tons of concrete expect in the year of 2050

Construction actions include the production of concrete, mortar, bricks, blocks etc.Major articles include
cement, fine aggregates like sand, coarse aggregates, bricks, blocks,steel etc. Among this cement
production more than 70% of carbon dioxide and other harmful gases will be generated and enters the
atmosphere. This will damage the ozone layer. Hence it is necessary to reduce the production and
consumption of cement

As a solution, it is necessary to use alternative building materials which do not create harmful effects for
the environment. So many researches have been done on many alternatives for cement, fine aggregates
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ABSTRACT

Concrete is the material which is abundantly used in the construction industry and the production of
cement is one among the reason for global warming due to release of carbon dioxide, to minimize its effect
on nature we must use industrial by-product as an alternative material.

Among industrial by-product, usage of fly ash is more. The geopolymer mortar made by the using fly-ash
set slowly in ambient temperature and needs heat curing. To overcome this limitation, Ground Granulated
Blast Furnace Slag (GGBS) powder is used as a cementious material which shows considerable gain in
strength. In this paper, we investigated the properties of geopolymeric binder prepared using the Ground
“Granulated Blast Furnace Slag™ (GGBS) and coal ash without using conventional cement. The individual
properties of the GM for 1:3 ratio, such as compressive strength test were determined as per relevant
Indian standards. Cubes of size (70.6 x 70.6 x 70.6) mm were casted and cured in ambient condition for
molarity 8M with different ratios and different temperatures.

After the experiments, compressive strength is increased for increasing number of days of curing. Also
compressive strength decreased for increasing Na:SiO3/NaOH ratios and increasing oven curing
temperatures.

Keywords: Geoploymer mortar, GGBS, coal ash, 8M (Molarity)

1. INTRODUCTION

Cement is a material used in construction industry as a binder from last few decades. Many
hazardous gases were released in the manufacturing process of cement such as CO, CO;, etc., in the
atmosphere which are more precarious to the environment. Around 6.99% of greenhouse gas is emitted to
the atmosphere in the production of cement. In general, | tonne production of cement requires 4.01GJ of
energy which produces nearly | tonne of carbon dioxide to the atmosphere.
Fly ash (by-product of burning coal) is extensively available in a globe, which is used as an alternative for
cement. When it utilized as a complete replacement of cement in the presence of H>O and in surrounding
temperature, fly ash reacts with the slaked lime during the hydration process of cement to form the
H2Ca0.4Si gel. The development and usage of large volume fly ash cement, which enabled the complete
alternative of cement up to 65% by mass is an eloquent improvement.
Geopolymers is an inorganic polymeric material used as binder, firstly developed by Joseph Davidovits
in 1970. Geopolymerisation involves a chemical reaction between solid alumino-silicate oxides and alkali
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