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KARTHIKEYAN ASSOCIATES 
Structural & Geotech., Consultants 

No. 56, 2nd Floòr, 3rd East Cross Street, Amaravathy Nagar, Arumbakkam, Chennai-600 106. E-Mail ; karthikeyanassociates@gmall.comkathik structure@rediffmail.com 

INTERNSHIP CERTIFICATE 

Phone: 81220 31941 

We wish him all the best for his future endeavors. 

Date: 31.03.2023 

This is to certify that Mr.C.Naveen S/o Chiranjeevilu studying I year M.E Structural 

Engineering, Reg No: 71772271112 from Government College Of Technology, Coimbatore. He 

had undergone Internship in our Company from 20.03.2023 to 31.03.2023. He worked on the field of 

Design of R.C.C Structures. He also visited some of our sites. During the period of Training he bears 

good character and conduct with our company. 

For KATAN ASSOCIATES 

A. iw,KE, 4.E., MIE., MIGSs, F:v 
Chartered Engineer, Reg. No: M-151242-5 

Professional Engirer, Rag. No:PE/0044316/R/21 
Approved Valuer Reg. No: F27169 

Sructural 8. Gootech onsultant 

Registered Struclural Einaer Grade-l 
CMDA: SE/GR-I/19107/127 

GCC: RSE200322019 
No: 56, Second Floor, 3rd East Cross Street, 

Amaravatni Nagar, Arumo akkm, 
Chennaj-600 106. Phone:8122031941 



KARTHIKEYAN ASSOCIATES 
Structural & Geotech., Consultants 

No. 56, 2nd Floor, 3rd East Cross Stroot, Arnaravathy Nagar, Arurnbakkam, Chennai-600 106. 
E-Mail : karthikeyanassociates@gmail.com karthikstructureoreditfmai.com 

INTERNSHIP CERTIEICATE 

Phone: 81220 31941 

We wish him all the best for his future endeavors. 

Date: 31.03 2023 

This is to certify that Mr.M.A fsal Uwais S/o K.Mubarak Ali studyíng year M.E Structural 

Engineering, Reg No: 71772271 101 from Government College Or Technology, Coimbatore. He 

had undergone Internship in our Company from 20.03.2023 to 31.03.2023. He worked on the field of 

Design of R.C.C Structures. He also visited some of our sites. During the period of Training he bears 

good character and conduct with our company. 

Propriclor 

A. KAtEV, .E. MIE., MIGS, FIV 
Chartered Engineer, Reg. No: M-151242-5 

Professional Engineer, Reg. No:PEI00443/16/R/21 
Approved Valuer Reg. No: F27189 

Structural & Geolech Consultant 
Registered Structural Engineer Grade -ll 

CMDA: SE/GR-I/19/07/ 127 
GCC: RSE200822019 

No: 56, Second Floor, 3rd East Cross Street, 
Amaravathi Nagar, Arumbakkam, 

Chennai-600 106. Phone: 8122031941 
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Department of Civil Engineering,

Government College of Technology,

Coimbatore 641 013.

Date:04.1 1.2022

SubmittedtothePrincipal:

Department of Civil Engineering- Conduct of"AwarenessProgramme on
Sustainable Development Goals (SDG)" at Civil Engineering seminar hall -

Permission
Requested-Regarding

Sub

Sustainability is a not about being the best in the world but about being the best for the

world. The Sustainable Development Goals (SDGs) is a widely acknowledged developmental
agenda, and as engineer would be aware, knowledgeable and be willing to contribute to its

attainment.

It is planned to organize events to strengthen the awareness about the Sustainable

Development Goals (SDG)for the students of GCT. It is kindly requested that permission may
please be given to conduct the following activities towards creating the awareness about
Sustainable Development Goals and its importance to the faculty and students of GCT on
23.11.2022.

TITLE OF THE RESOURCE PERSON /S.NO
EVENT DATE AND TIME

PARTICIPANT
Resource Person:

Industry Expert Key
Note Speech

Mr.A.D. Shanmugarajahari,
Senior Deputy General

Manager,1The Ramco Cements lItd

23.11.2022

10.15 a.m.

Resource Person:

Mr.Shakivel Palani2 Industry Expert Talk 23.11.2022
General Manager,

D-CAD Center for Applied

Dynamics, New Delhi,India

10.50 a.m.

Interdisciplinary Poster

/ModelCompetition
on "Idea for Green and Participants:

All GCT students

23.11.2022

11.30 a.m onwards

3

SustainableGCT
Campus'

Coordinators HoD -Civil Engg/ Convenor



Eventon

Sustainable Development Goals (SDG)"

Date: 23.11.2022

o2)1a-/22
Final Report

Conducted by

Department ofCivil Engineering,

GovernmentCollege ofTechnology,

Coimbatore -641013.
in association with

The RAMCO Cements Private Limited and

IndianConcrete Institute (ICI).



CEMEN
COCC O RAMCOIndian Concrete Instituto

GOVERNMENT COLLEGE OFTECHNOLOGY
COIMBATORE- 13

AWARENESS PROGRAMME
ON SUSTAINABLE

DEVELOPMENT GOALS (SDG)
Students and Facultymembers ofDepartmentof

Civil Engineering in association with

TheRamco Cements&IClorganises

INTERDISCIPLINARY POSTERIMODE
COMPETITION FOR GCT STUDENTSN

IDEAS FOR GREEN AND
SUSTAINABLE GCT CAMPUS

Working towardsSustainabiliy
Theprimary ruleofsustainability istoalign with naural

forces.Whoutwaiing forsomeone elsetoSaveourplanet,
weGCTians areiryingtoachievesUstainabiliy in ou

Campuswuh theSpportofourbuddingengineers

Date:23.11.2022 Venue
Time:10:00A.M Civil SeminarHall

Industry expertkeynote speaker Mr. A.D. Shanmugarajahari,
Senior Deputy General Manager, The RAMCO CementsLimited

Industrial expert talk Mr. Shakivel Palani,
General Manager (Project Engineering),

D-CAD Center for Applied Dynamics, New Delhi.

Prizes willbe given to 1stand 2nd prize winners
Certificotes will be given to all

participants



Poster presentation
- Max 2participants

Model making
-Max 4participants

Poster size: A2 Abstract for Poster/Model

Competition should be limited to 500 words

Teammates can be from any year
and any department

TOPICS
The topics listed below are much welcomed

Food andwaste management
CO2 emission

Energy conservation

Transportation

Water conservationionlink SCAN TO
REGISTER

https://forms.gle/XcskB30P9Aqfmmt89 A
Registration closes on 20thNovember

forAbstractSubmission

Patron Dr.P.Thamarai, Principal

Convenor Dr.R.Thenmozhi, Professor and
HOD Civil Engineering

Coordinators
Dr.S.Chithra, APCCE

Prof.S.Makesh Kumar,APCE

Prof.P.Nirmal, APCE

For queries contact: Dr.S.Chithra, APCE 9360793507



CAENTS,CcoCED

RAMCO
IndianConcreto Institute

GOVERNMENT COLLEGE OF TECHNOLOGSY

cOIMBATORE 13
AWARENESS PROGRAMME

ON SUSTANIABLE
DEVELOPMENT GOALS

EVENT AGENDA
DATE: 23.11.2022

TIME: 10:00 A.M10:00 5�OòpTuOTsGI
10:05 WELCOMEADDRESS

-By DrR.THENMOZHI M.E(Struct),Ph D,HOD,CIVIL

10:10 INTRODUCTIONOF INDUSTRIAL EXPERTKEY NOTE SPEAKER
-By Dr.S.CHITHRAME(Struct),Ph.D,AP/CIVIL

10:15 INDUSTRIAL EXPERTKEY NOTE SPEECH
-By Mr.A.D.SHANMUGARAJAHARI,
Senior Deputy Manager,The RAMCO CementsLimited

10:45 INTRODUCTION OFINDUSTRIAL EXPERT
-By Dr.S.CHITHRA ME(Struct), Ph.D,AP/CIVIL

10:50 INDUSTRIALEXPERT TALK
-By SHAKIVEL PALANI,
General Manager (Project Engineering),
D-CAD Center for Applied Dynamics, New Delhi

11:20 TEABREAK
11:30 POSTER /MODEL PRESENTATION

12:00 PRIZEDISTRIBUTION

12:15 VOTE OF THANKS
-By Prof.P.NIRMAL, AP/CIVIL

12:20 NATIONAL ANTHEM



GOVERNMENT COLLEGE OF TECHNOLOGY,COIMBATORE-641013

Department of Civil Engineering in associationwith The RAMCO cements Pvt Ltd and Indian

Concrete Institute (1CI) organises

AwarenessProgramme on "SUSTAINABLE DEVELOPMENT GOALS (SDG)
on 23.11.2022

REPORT ON THE EVENT

The awareness programme started with tamizhthai vazhthu.Welcomeaddress was delivered by
Dr. R. Thernmozhi, Professor of Civil Engineering. The introduction about the industrial experts

Mr.A.D. Shanmugarajahari,
The RAMCO cements Pvt itd., and Mr.Shakivel Palani, D-CAD centre, Delhi

was given by Dr. S. Chithra, APCE. The industrial experts delivered key note spech on Sustainable

Development Goals to the faculty and students ofGCT. About 10 facultymembers and 77 students were

benefited
from the speech.An interdisciplinary poster/model competition was conducted for the students

withthe industry experts as
judges. The winners were announced and prize were distributed. The detailed

report is given below.

Resource Person Detail:

Mr.A.D.Shanmugarajaharihas completed his Bachelor's degree in the year 1993 from

American College, Madurai and Masters in Business Administration in the year 1995 from Madurai

Kamaraj University. He started his career in the leading newspaper "The Hindu" and worked hard

towards
the successful release of the magazine "The Business Line". He joined The Ramco Cements

Limited as Sales Officer in the year 1996 and worked at various levels in the state of Tamilnadu and

Kerala for the past 25 years. He has delivered a keynote speech on"Sustainable Development
Goals (SDG"to the students from Government College of Technology, Coimbatore on

23.11.2022.

Mr.Shakivel Palani has completed his Bachelor's degree in the year 1998 from P.S.G.College

ofTechnology, Coimbatore
and Masters in Ocean Engineering(Structures), in the year 2000 from 11.T

Madras.He is entitled as Professional Engineer by EngineeringCouncil of India. He started his career as

P.G.Trainee Engineer in AFCONS Infrastructure Limited, Mumbai, India. He has profession experience
of 21 year in Structural Design. Currently he is working as General Manager in D-CAD Center for

Applied Dynamics, New Delhi, India.

Topics discussed in the Event:

In this Event ,the resource person Mr.A.D.Shanmugarajaharihas shared his working

experience and delivered
power point presentation explaining various innovative sustainable

practicesadopted during various stages in the manufacturing of cement in "The RamcoCements
Limited.Mr.Shakivel Palani has shared his working experience and explained in detail

Sustainable practice to be adopted in construction of
building. R 2

Dr.R.Thenmozhi

Coordinators
rhz HoD -Civil Engg / Convenor



Technical Poster Presentation Competition

The Department of Civil Engineering, GCT, Coimbatore in association with The Ramco
Cements Private Limited and ICI organized a Technical Poster/ Model PresentationCompetition
on the 23th November, 2022 as a part of the awareness programme on the Sustainable

Development Goals (SDG)event. The competition aimed to help students get exposed to the

need of sustainability along with SDGs framed by UN towards achieving the
target by 2030.

The students were motivated to showcase their technical model/poster making skills and their

ability to present their respective technical knowledge as an initiative towards achieving

sustainability within GCT campus. The details are mentioned below:

Topic: Interdisciplinary Poster / Model Competition for GCT students on "Ideas for

Greenand sustainable GCT Campus"

Date: 23th November,2022

Time: 11:30 am

Venue: Civil Engineering Seminar Hall

Thejudges
for the competition were Mr.A.D.Shanmugarajahari, Mr.Tamilmaran from

The Ramco Cements Private Limited and Mr.Shakivel Palani from D-CAD centre, Delhi.A total

of Sixteen teams participated in the technical poster competition, each team consisting of two

teammembers.Each team was given 5 minutes to present their ideas displayed in the poster

followed by critical
review by the judges by the judges and marks were awarded based on the

ideas presented with relevance to the theme, creativity, presentation and effort. The winners of

the competition were decided based on the average marks awarded by three judges.
Thedetails of winners are given below:

Winner (Shared bytwoteams) -

Team No 13:T.Dyanesh and P.Harishankar

TeamNo 11:K.P.Logavani and D.Balashakrishana

Runner (Shared by two teams) -

Team No 14:M.Afsal Uwais and R.Athira

Team No 12:S.Ashwini and R.SelviVignia

The winners and runners were given prize and certificate sponsored by The RAMCo
Cements Pve Ltd.All the participants were given participation certificate.

R fr2)2
Dr.R.Thenmozhi

Coordinators
212p2 HoD -Civil Engg / Convenor



Photos taken during the Awareness Programme on Sustainable Development

Goals (SDG)
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GOVERNMENT COLLEGEOF TECHNOLOGY,COIMBATORE - 641 013
Feedback Analysis on

Awareness Programme on Sustainable Development Goals

Organised by Department of Civil Engineering on 23.11.2022

Strongly

Disagree

SI. Strongly
Neutral DisagreeAgreeNo.

Agree

The
training met my

34 337
expectations.

I will be able to apply the

knowledge learned.

236 32

The
training objectivesfor

each topic were identified 238 41 5
and followed.

The contentwas organized

and easy to follow.
235 40 54.

The experts were
28 3 235.

knowledgeable.

The
quality of instruction

was good.
35 25 3 1 1.

Theexperts met the

training objectives

25 157.

Class participation and

28 21 1
8. interaction were

encouraged.

Adequate time was

provided for questionsand 35 22 1

discussion.

Very
Good Fair PoorExcellent

Good

The overall rating for the

training is
36 28

P2122 m
Dr.R.Thenmozhi

Coordinators HoD - Civil Engg/ Convenora22



GOVERNMENT COLLEGE OF TECHNOLOGY,COIMBATORE-641 013
Awareness Programme on SustainableDevelopment Goals (SDG)

Department of Civil Engineering
Venue: Civil Seminar Hall Date:23.11.2022

Attendance Sheet

SI.No. RegisterNo. Student Name Department Signature

7177227//62 ATHIRA R
KIRANPEI YAA

STRUCTURDL

eetech-Y
STRUETUAL-

I2¥I 304
KAV1YA N

STRUCTVPAL-T

Stucteyal-D Ghopt

Stuchuxal - QA
SBucLaialT Del.

SSRu7HJ

442141lD Gobinath:G
117727NO7 Jeya traukash n

PAMALL
HE121a I03 DINESH ANNAN Skucosal-1kna ener
41 221ILob TDYnNESH
4221lO4-

suctuael-2

AudwleI pghonnosz
Suttudal PHeAo

RDLORNESHIAD
422O8- PHAETSattAnNKAP

12 T242lb
1122 3 RURES

VIGNE SH KS SEDTECH
SPoCTOP AL
STEUCTURALT

3
MkoTheesusaton M.4S

7177227110l|H AFSAL UOAIS
M.GUHAN
CNayee

STRLTURAL- HA
STRUCTURAL-TLon

15
77227 ijo

TT22 T12
Lb

STRuCTORAL-T Ae
82olL903
19 2o 1120
20

&anei al2sas
20/1207 |M VAuŠhclaiQ

R.hangtlu

Shgshauresaa Qul- 2kktuiree
ckpAAU
berlopiLBUlda

eiiei!-TT2 M.E-T-shu A
11121203 AshuwiniS ME-J-Enn �NY

mE EnuAnRa&
METIEneie AgLA

2223 12271213 RSoi Vimia
DGolo hash na1111211 202

25 KP Joga an
26 I1212o B:Nanthini

12) 206

2171i211l2eyGGowsalyadesá
A01l01

METy GniC
M.Awmamo kauTklha CvilA Hujasaa kaulikr
Sudlha Nandhw'nn5.5 Ciil B- tiaKahintS.S

civil B-
eofech ly L
Creoteh-i yNE
Ceofech-7T Va
eeteco-- as

24 20Ilas

30 197G kaaaphiya M
Lolkhm nusN ahoaJatshm

M.Vari

31 21130DS
38 t306
33 71772/713/4
3A hivaanP
35 TI77217131b R.Rethant Geolech yea RRhan

G ecteh - RN EM A36 7/772171 307 RNRMalanitiyasri
7712(T 3/S Vsha R31

eeteh-NU upa
Vap

Cgordinato op -Cix y(6onveno



GOVERNMENT COLLEGE OF TECHNOLOGY,COIMBATORE-641 013
Awareness Programme on Sustainable Development Goals

Department ofCivil Engineeringg
Venue: Civil Seminar Hall Date:23.11.2022

Attendance Sheet

SI.No. Register No. Student Name Department Signature

PxaviaS
/112)113 RFSbashthandrabase

A0 fEHZ0 Haniohon

MFheokel

ME lulalu39
7171271) M-S
17921711D5 SudA

)F42AU1b RAHOLR
M sthu

M-ESnt
41

3 1u22711a Malndnakwwncn. E.stnkps
44 11181JU12StLees hPandian mMESeyadaal

70127US N.SLrakum-a
Suastky K
Vishnupniya

n.EStrahin.Zi
B.ECéiL)
BFCCIVIL) uu

au205

48
4

119ILK P Vijayavendhaan M:ECStT LHua huaendlusan

20L883 satfu&nanuuanStimy B-ECCLVIO

SO 26IILI6 Shapuugaprakagh eECCLVOA tt
HT11�lo Anitha

R.Roshtni
9K Sowuatti

RSivaraMA

MFannA Kummay

NCsucld)7- A
BE C�UV1t)

BE(ciui1) SikSou

BE (Cull)

BE(Cl) A

5a aolli&L

2019
54

2u4

Coodiaioyy HoDClEng nve



VERNMENT COLLEGE OF TECHNOLOGY, COIMBATORE -641 013
Awareness Programmeon Sustainable Development Goals

Department of Civil Engineering

G0

Venue: Civil Seminar Hall Date:23.11.2022

Attendance Sheet

SI.No. Register No. Student Name Department Signature

malwnaT7722303
1T12271301| 5kecafhekaassl HEGeotcchnid ekJL
7177227130
TIT722T 309

b 222271312M.Ramya
1172211b2 A AvctoNevisreseetia ME-Cestec

11221318 Rajakumai 11alorviziME-GesTdh

1m1271103 Deekshitha M6
LT22709Jaishmeek
114422H1105huc�Aa.
H 92#131 P:Pamackandaar

Mahesuwa ME-Creotc

R Kaviya

R Muthik
ME-Guwtch

ME-Geoteh
ME -6teo tech L N.

RKaiya

Au

8-Rayakwrgsu'

ME-STRUCTUREW
ME-Stuctuae

IEtucharal G.O
ME CEOTockPPa 4
MEnso toelh PV1122131H ICanNESUP

13 1}f22 3130lAbel Ladler Ssid k.cME GeD 1e Z
14 7 772271314Saath Rejcev ME Geetech

ME CEDtd
MECeotsdh Atebyhe
MEGeotzchALl
MtGeptfeeh Kyl
BECVIL-B

I5 14122 713L6

16 121303 1Ar Vha
17 7/772213/3|LAYanjih Kumay

Vines

SIAYABhL
M Koanmkuman
MidhunK

AVeesamnikadan
201 305
21 20202

PE-CIviL-B 22byo

/ 3/u
ttoDCivlonvenoy

222
Coordtna



GOVERNMENT COLLEGEOF TECHNOLOGY,COIMBATORE -641 013
Awareness Programme on SustainableDevelopment Goals

Department of Civil Engineering

Venue: Civil Seminar Hall Date:23.11.2022

Attendance Sheet

SI.No. Faculty Name Designation Signature

S.Sathama APlcL Ss:cthuatt
2 De.Chuthra AP CE

pce
APCED M RAM�

DYG.DhoumgsnHamnea

DN Y.S3eeshon AreE

Dr.C NELARAT PcECCAS)

P.nemPL APcE.
10 P Shon've SPeohiw,D-CADam

THAnLpResR\7T laspo Cemepi Hd e
BrM Kinmar APlch GeT

13 R.Havihavan The LarnLo tOret ho

4kVIGINtShAR
ISS.Vorpastan

DN-TS

bnginanSC Phsa APcE

P. pa
L3/ 231322

Coodt Hep-Clwl/ toniero



 

Global NEST Journal, Vol 25, No 8, pp 81-90 
Copyright© 2023 Global NEST 

Printed in Greece. All rights reserved 

 

Ponnambalam N., Chinnaraju K. and Chithra S. (2023), Incorporating of waste from sugar industry and cement industry in concrete, 

Global NEST Journal, 25(8), 81-90. 

Incorporating of waste from sugar industry and cement industry 
in concrete 

Nirmal Ponnambalam 1*, Chinnaraju K.2 and Chithra S.1 
1Department of Civil Engineering, Government College of Technology, Coimbatore, 641013, India 
2Department of Civil Engineering, College of Engineering Guindy, Anna University, Chennai, 600 025, India 

Received: 23/05/2023, Accepted: 11/08/2023, Available online: 17/08/2023 

*to whom all correspondence should be addressed: e-mail: pnirmal@gct.ac.in 

https://doi.org/10.30955/gnj.005155 

Graphical abstract 

 

Abstract 

As the production of biomass waste from agroindustry 
grows across the world, a large amount of agro-based 
ashes ends up in polluting land The utilization of 
Sugarcane Bagasse ash (SBA) as Supplementary 
cementious materials (SCMs) contributes to a fixing of 
issues related to CO2 emissions from cement industry and 
land pollution in agro-based industry.  Individual 
performance on the utilization of SBA and limestone in 
concrete reported by many researcher, research on their 
combined usage in the concrete is limited. As a result, the 
current work involves the performance evaluation of  
ternary blended concrete incorporating SBA and 
limestone. The blended concrete's workability properties, 
compressive strength, water absorption, Rapid Chloride 
Penetration Testing (RCPT), Sorptivity, water permeability 
and electrical resistivity are examined in this paper. It 
improves the compressive strength and durability 

properties of ternary blended concrete It was observed 
that addition of 10-15 % limestone along with 10 % SBA 
improves the concrete performance. However, exceeding 
15 percent had a detrimental impact on concrete 
properties. The additional alumina contributed by SBA will 
interact with limestone that enhance the concrete 
properties. Utilization of SBA and limestone powder 
reduces cement consumption in cementitious composites 
and reduce environmental impact due to un-engineered 
disposal of SBA. Thus, result in improved sustainable 
production of concrete. 

1.  Introduction 

The industry sector is the major contributor to global CO2 
emissions. Demand reduction, substitution, and carbon 
management are critical components of CO2 reduction in 
industry (Karthik et al., 2023; Kathirvel and Murali 2023). 
The production of construction materials such as steel, 
cement, and concrete are an extremely energy- and 
emissions-intensive operation. The manufacturing of 
cement accounted for 7% of total world CO2 emissions. 
Concrete is one of the most widely utilized materials on 
the planet, with an estimated 14 billion tonnes produced 
globally in 2020. The IEA CSI Cement Technology Roadmap 
projects that worldwide cement production is expected to 
rise by 12-23% by 2050, based on population and 
development. Furthermore, from 1928 to 2018, the total 
worldwide CO2 emissions from cement production were 
38.3 ± 2.4 Gt. Awareness about alternative materials to be 
used as a whole or partial cement replacement material is 
necessary in order to minimize cement use and CO2 
emission (Cheah et al., 2022; Gopika et al. 2022; Kathirvel 
et al., 2020). 

The ternary blended concrete is a concrete comprising 
three distinct binders: Ordinary Portland Cement (OPC) 
and two supplemental cementitious materials (SCMs). 
Over the years, numerous SCMs derived from waste 
materials like silica fume, fly ash, Sugarcane bagasse ash, 
rice husk ash and ground granulated blast furnace slag 
have been employed to create composite cements 
(Amran et al. 2022). These cements serve the purpose of 
not only reducing the environmental impact but also 

mailto:pnirmal@gct.ac.in
https://doi.org/10.30955/gnj.005155
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improving the durability of concrete while being 
environmentally friendly. It is important to take into 
account that when two SCMs are employed, the by-
products of these two components may partially 
compensate each other's disadvantages. As a 
consequence, ternary concrete may achieve enhanced 
strength and durability properties. 

Biomass ash refers to the solid waste produced when 
plant biomass is burned for the purpose of generating 
heat and electricity. As the energy sector transitions from 
non-renewable fossil fuels to more sustainable biomass 
fuels, significant amounts of biomass residual ash are 
generated and disposed off from cogeneration units. 
Sugarcane Bagasse Ash (SBA), Rice Husk Ash (RHA), palm 
oil fuel ash (POFA) and so on are commonly generated 
during the combustion process in agro-industries 

Sugarcane is an essential crop in many developing nations. 
Sugarcane bagasse is a vital byproduct of the sugar 
industry that is obtained during the manufacturing 
process of sugarcane juice. Bagasse cogeneration is widely 
employed in sugar industry to satisfy the energy demands 
of the industry. In 2019, India produced 405.4 million 
tonnes of sugarcane, with the capacity to produce 105.4 
million tonnes of bagasse and 2.5 million tonnes of SBA 
(Das et al., 2022). Due to the presence of higher 
percentages of amorphous silica and alumina, it came to 
light that SBA may be employed as pozzolanic material. 
The use of SBA could consequently solve the existing 
problem of bagasse ash disposal in sugar industry. 

Globally, the incorporation of SBA in cement and concrete 
has attracted many researchers over few decades. Most 
of the research articles published in this regard explore 
the impact of SBA on the fresh and hardened 
characteristics of various concretes (Batool et al., 2020; 
Katare et al., 2017; Moretti et al., 2018). The 
characteristics of the SBA is one of the primary factors 
defining its behaviour in cement and concrete. SBA 
obtained from industry cannot be directly used in 
concrete because it requires minimal preparation to serve 
as pozzolanic material. A detailed investigation of the 
pozzolanic mechanism of SBA employing different ways of 
processing such as burning, grinding, sieving and 
combinations of these processes were studied by many 
researcher (Bahurudeen et al 2015; Cordeiro et al. 2008). 
To reduce negative impact on environment, it is necessary 
to decide on a processing method that enhances 
pozzolanic activity along with adopting the least amount 
of processing energy. 

Jagadesh et al. studied mechanical properties of concrete 
by substituting cement with different proportion (5-30%) 
of SBA and observed that the incorporation of 10% 
bagasse ash in concrete improves its compressive strength 
by more than 10% (Jagadesh et al., 2018). Rajasekar et al 
reported the utilization of processed SBA on ultra-high 
strength concrete and observed that adding 15-20 wt% 
processed SBA to the cement reduced chloride 
penetration and increased compressive strength of the 
concrete compared to control concrete mix (Rajasekar et 
al., 2018). Zareei et al concluded that substitution of 5-

10% SBA enhances the durability and impact resistance of 
concrete (Zareei et al., 2018). Based on result of many 
researchers, the utilization of SBA as a cement alternative 
in cement composite is advised at lower quantities, i.e., 5-
15% by mass of cement ( Arenas-Piedrahita et al., 2016; 
Arif et al., 2016). Even though addition of SBA to concrete 
enhances many properties of concrete, it also has adverse 
impact on concrete. Klathae et al. found that 
incorporating of SBA as replacement in cement leads to 
significant increase superplasticizer dosage to maintain 
the desired slump due to porous nature of SBA (Klathae et 
al., 2021) Similar result was observed by Bahurudeen et 
al. that addition of SBA in concrete resulted in decrease in 
workability because of its high specific surface area 
(Bahurudeen et al., 2014).  

Because of its low cost and widespread availability, 
limestone powder is one of the commonly utilized 
alternatives as a partial replacement for cement in 
concrete mixtures. The substitution of limestone in 
concrete influences the properties of concrete by filler 
effect, chemical effect and nucleation effect. 
Ramezanianpour (Ramezanianpour et al., 2009) observed 
12.5 % increase in slump value with 10% limestone 
included in concrete and observed reduced compressive 
strength with addition of limestone on the 90 and 180 
day. . Although limestone is typically utilized as a filler 
material, with the suggested level ranging from 6% to 20% 
(Meddah et al ., 2014). Many researchers have found 
similar results of compressive strength loss at latter age 
(Githachuri and Alexander 2013; Meddah et al., 2014; 
Tsivilis et al., 2003). The decrease in compressive strength 
is demonstrated as a result of dilution effect. 

2.  Research significance 

The rise in SBA availability as biomass residue in sugar 
industry makes it critical to seek out alternatives to 
reduce the environmental impact. Furthermore, SBA 
could make up for many of the disadvantages in concrete 
made of OPC and limestone blended cement. Filler effect 
of limestone can play a significant part in improving the 
workability and concrete’s early age strength whereas 
incorporation of SBA enhances latter age compressive 
strength of concrete. The objective of this study is to 
utilize SBA and limestone in concrete production as 
alternatives to cement. The effect of ternary cement on 
fresh, hardened and durability properties of concrete The 
blended concrete's workability properties, compressive 
strength, water absorption, RCPT, Sorptivity, water 
permeability and electrical resistivity are examined was 
studied in order to further investigate the potential of SBA 
and limestone in concrete. 

3.  Experimental study 

3.1.  Materials 

3.1.1.  Cement 

OPC 53 grade cement produced by The Ramco cements 
limited was employed in this investigation complying with 
the provision of Indian Standard IS 12269:2013. The 
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physical properties and chemical compositions of the 
cement are reported in Table 1. 

3.1.2.  Sugarcane bagasse ash 

SBA were obtained from Subramaniyan Siva Sugar 
Cooperative Society and was oven dried for 24 hours and 
then grounded using a ball mill until they pass through 
300 µm sieve as shown in Figure 1a. The physical 
properties and chemical composition of the SBA is listed in 
Table 1. The XRD pattern and SEM image of the SBA is 
shown in Figures 1b and 1c respectively. 

 

Figure 1a. Sugarcane Bagasse Ash (SBA) 

Figure 1b. XRD pattern of SBA 

 

Figure 1c. SEM Image of SBA 

3.1.3.  Limestone 

Commercially available limestone powder was employed 
in this study as shown in Figure 2a. The physical properties 
and chemical composition of the SBA is also listed in Table 
1. The XRD pattern and SEM image of the limestone is 
shown in Figures 2b and 2c respectively. 

 

Figure 2a. Limestone 

 

Figure 2b. XRD pattern of limestone 

 

Figure 2c. SEM Image of limestone 

3.1.4.  Aggregate 

The fine aggregate employed in this study was crushed 
granite rock of size less than 4.75mm, while the coarse 
aggregate used was a combination of 10mm and 20mm 
crushed granite. The physical properties of aggregate are 
listed in Table 2. Before mixing, aggregates were 
saturated surface dried. 
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Table 1 Physical and chemical composition of raw materials 

Description  OPC  SBA Limestone 

Physical Characteristics    

Blaine surface [m2/kg] 310 530 345 

Specific gravity 3.11 1.96 2.60 

Chemical Composition 

SiO2 20.4% 72.5% 2.55% 

Al2O3 3.1% 6.5% 0.65% 

CaO 64.0% 3.8% 53.5% 

Fe2O3 2.3% 3.8% 0.4% 

MgO 1.2% - 0.35% 

SO3 0.23% 1.5% <0.01% 

P2O5 - 3.1% - 

K2O 0.13% 4.8% - 

LOI 1.2 8.26 44.5 

Table 2. Physical properties of aggregates 

S.No. Physical Properties  Fine Aggregate  Coarse aggregate  

1. Specific gravity  2.65 2.75 

2. Bulk density (kg/m3) 1580 1620 

3. Grading  Zone - II Well graded 

4. Fineness modulus  2.54 6.11 

Table 3. Proportions of concrete mixtures 

Mix ID Water Binder ratio Cement (kg/m3) SBA (kg/m3) LS (kg/m3) FA (kg/m3) CA (kg/m3) SP (%) 

20mm 10mm 

C 0.45 370 - - 690 730 480 0.9 

B-10 0.45 333 37  690 730 480 2.1 

T-20 0.45 296 37 37 690 730 480 2.0 

T-25 0.45 277.5 37 55.5 690 730 480 1.8 

T-30 0.45 259 37 74 690 730 480 1.5 

 

3.1.5. Superplasticizer 

Sulphonated naphthalene polymers-based 
superplasticizer was used to achieve the slump value of 
80-100mm. 

3.2. Mix proportion and sample preparation 

Five types of concrete mixes with fixed 0.45 water-cement 
ratio were examined and are shown in Table 3. All 
concrete mixes were prepared using pan mixer with a 
capacity of 50l. Aggregates and binder were dry mixed 
initially and then gradually water was added along with 
superplasticizer until the mixture was visually uniform. 
The total mixing time was restricted to 3 minutes. For 
each mix, twenty-one 150 mm cubes were cast for 
compressive strength, water absorption and water 
permeability tests.  Four 150 mm x 300 mm cylinders 
were for determining the sorptivity and rapid chloride 
penetration test. All specimens were kept in the casting 
yard for 24 hours after casting. The specimens were then 
demolded and placed in a water bath to cure until the day 
of testing. 

3.3.  Test procedures 

3.3.1.  Workability 

The slump flow test was conducted on fresh concrete as 
per IS 1199-1959 (1199 1959) to evaluate the workability 
of concrete and no segregation occurred in any mixes. 

3.3.2.  Compressive strength 

According to IS 516-2021, the compressive strength of 
concrete cubes was determined using 3000kN CTM at 7, 
28 and 90 days of curing. Three concrete specimens were 
tested for each mix to determine the average compressive 
strength. 

3.3.3.  Water absorption 

The percentage of water absorption in hardened concrete 
is determined from the amount of pore volume filled by 
water in fully saturated condition. Water absorption of 
concrete specimens were tested in concordance with 
ASTM C642(American Society for Testing and Materials 
1997) after 28 and 90 days of curing and calculated using 
the formula  

       100%
B A

Water absorption x
A

−
=

 
(1) 

Where A is mass of oven-dry sample and B is mass of 
saturated sample after immersion. 

3.3.4.  Rapid chloride penetration resistance 

After 28 and 90 days, 150mm x 300mm cylinder is taken 
out of curing and 100mm diameter and 50mm thick slice 
concrete specimen are cut from it and examined for RCPT 
in accordance with ASTM C 1202(ASTM C1202 2012). The 
specimen was vacuumed for 3 hours and soaked in water 
for 18 hours in the vacuum saturation equipment. The 
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specimens were then covered with epoxy sealant all over 
the cylindrical surface except for the sliced area as shown 
in Figure 3. A potential difference of 60 V dc is kept 
constant between two ends of specimen, one is immersed 
in 3% NaCl solution and other in 0.3 M NaOH solution. For 
a total of 6 hours, current was monitored every 30 
minutes. The total charge (coulombs) transmitted through 
the specimen was calculated using following formula. 

0 30 60 330 360( 2 2 2 )Q I I I I I= + + ++ +  (2) 

where Q is the total charge transmitted; I0 is the current 
measured instantly after voltage is applied; It is the 
current measured at time ‘t’ after voltage is applied. 

 

Figure 3. Sample examined for RCPT 

3.3.5.  Sorptivity test 

The Sorptivity was measured on a 100 mm diameter and 
50 mm thick slice covered with epoxy sealant, specimen 
cut from 150mm x 300 mm cylinder at 28 and 90 days. 
Specimens were positioned on wedges and the tray was 
filled with Ca(OH)2 solution to 2 mm above the specimens' 
bottom surface as seen in Figure 4. Specimens were 
withdrawn for mass measurement at regular intervals, 
and the exposed face was softly cleaned with a cloth to 
create a saturated surface dry condition. 

 

Figure 4. Test setup for sorptivity 

 

3.3.6.  Water permeability test 

Three 150mm Cube were examined for water 
permeability test. In the water permeability apparatus, 
specimen is seated between neoprene gasket of cover 
plate. To prevent water leakage during testing, silica 
sealant was coated at the contact between the rubber 
gasket and the specimen. A water pressure of 0.5N/mm2 
was kept constant on the surface of specimen for 72 
hours. The specimens were quickly removed from the 
permeability cell when the pressure was released and 
were split. The depth of water penetrated in the specimen 
is measured as the water penetration of concrete. 

3.3.7.  Electrical resistivity 

The electrical resistivity test was also performed on 
saturated cylinder sample of height 200mm and 100mm 
diameter at 28 and 90 days of curing using a Proceq 
Resipod with four-point wenner probe with 38mm 
spacing. 

4.  Results and Discussion 

4.1.  Mineralogical investigation of SBA and limestone 

Mineralogical investigation of SBA was examined by XRD 
technique. The XRD graph of SBA showed quartz, calcite, 
maghemite and cristobalite peaks with a major spike 
between 15o and 30o, which signifies the detection of 
amorphous silica in SBA. Furthermore, the current 
observations are consistent with past studies (Athira and 
Bahurudeen 2022). SBA, with a high amorphous silica 
concentration, proves to be an essential contribution to 
concrete. Figures 1b and 2b show SEM images of SBA and 
limestone. The SBA seemed to have irregularly shaped 
particles with a porous structure which has negative 
impact on the workability of concrete. The XRD pattern of 
limestone shows major calcite peaks along with weak 
dolomite peak. Limestone has angular and crystalline 
particles with smooth texture. Similar outcomes have 
been noticed by other researchers (Sua-Iam and Makul 
2013; Thongsanitgarn et al., 2014). 

4.2. Workability 

Percentage of superplasticizer used for attaining target 
slump is showed in Table 3. The target slump value of 
95mm was reached with 0.9% of superplasticizer in 
control concrete mix but with substitution of 10% SBA in 
B-10 mix fail to achieve it. Additional superplasticizer 
dosage of 1.3 time than control mix was required to 
achieve the targeted slump.  Due to SBA’s irregular 
morphology, excessively porous structure, and absorbent 
nature, mix containing SBA requires more superplasticizer 
to reach the targeted slump compared to control mix 
(Bheel et al., 2021). Addition of limestone to SBA 
incorporated concrete reduce plasticizer dosage. Increase 
in limestone content in concrete reduces the 
superplasticizer dosage to attain targeted slump because 
of the smooth round shape of limestone, which resulted 
in less friction force between particles thus improving the 
workability. About 30% reduction in superplasticizer 
dosage was observed for T-30 mix compared to B-10 mix. 
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4.3.  Compressive strength 

Figure 5 illustrates the compressive strength of all mixes. 
Compressive strength of all mixes increases with curing 
time, as anticipated. The compressive strength of control 
mix were 31.2, 39.5 and 45.6 MPa at 7, 28 and 90 days of 
curing respectively. At all testing ages, maximum 
compressive strength was observed for B-10 mix. At 28- 
and 90-days B-10 had a 5% and 10.7% increase in 
compressive strength compared to the control mix. This 
finding could be clearly demonstrated that increase in 
strength occur because of pozzolanic action of SBA. 
Furthermore, the increase in strength in presence of SBA 
also indicated that pozzolanic hydration of SBA occur 
gradually over time. Rerkpiboon (Rerkpiboon et al., 2015) 
observed similar result when 20 % SBA replacement in 
concrete improved the compressive strength by 12-13% 
than control mix at latter days. 

The highest compressive strength for ternary concrete at 
28 days and 90 days was observed for T-25 mix. At 90 
days, the highest compressive strength in concrete 
specimens was 46.5 MPa for the T-25 mix, while the 
minimum compressive strength was 37.6 MPa for the T-30 
mix. T-30 mix have lowest compressive strength at all 
testing ages; and reduction in the strength can be 
accounted for reduced cement content in concrete mix. T-
25 mix exhibits enhanced compressive strength at 28 days 
and 90 days which may be due to i) The concrete 
containing SBA reacts faster in the presence of limestone 
because finer limestone provides additional sites for 
hydration and improves the reactivity of SBA. ii) The filler 
effect of the limestone powder, which improves the 
packing density of the concrete mix. Jiangtal discovered a 
similar trend of strength increase induced by limestone 
replacement in cement with 10% limestone and 20% 
flyash substitution (Jiang et al. 2020). This agrees with 
finding of DeWeerdt et al. who reported increased 
compressive strength when fly ash was blended with 
limestone and it appears that the presence of limestone in 
ternary cement can improve the compressive strength (De 
Weerdt et al. 2011).  

Figure 5. Compressive strength of concrete mixes at 7, 28 and 90 

days of curing 

4.4.  Water absorption 

Figure 6 shows the water absorption of all the concrete 
mixtures investigated at 28 and 90 days of curing, with 

values ranging from 2.85% to 6.12% by dry mass. It should 
be observed that 28 days cured specimens absorbed the 
more amount of water than 90 days cured specimen. As 
anticipated for all concrete, the absorption capacity 
declined consistently with increase in curing time due to 
pore volume reduction caused by filling up of additional  
hydration products formed during hydration. The water 
absorption observed on 90 days samples were reduced by 
48.69%, 43.7%, and 45.1% in average comparing to those 
on 28 days ones for mix group B-10, T-20, and T-25 mixes 
respectively.  B-10 mix shows higher water absorption 
percentage than control mix at 28 days, owing to 
presence of porous structure in SBA which absorb and 
retain more water in it. Whereas scenario is reversed at 
90 days, water absorption is less compared to control due 
to formation of additional hydration product due to 
pozzolanic reaction of SBA which reduce pore volume. 
Ganesan et al. observed that water absorption rises with 
SBA concentration in concrete cured for 28 days because 
of hygroscopic nature of SBA which observe more water 
but as curing time increases, water absorption values 
decreased significantly (Ganesan et al., 2007). 

Incorporation of limestone reduces the water absorption 
in SBA blended concrete. Reduction in water absorption 
with limestone addition in concrete was not significantly 
high when compared to B-10 mix upto 15% replacement. 
This was most likely due to the filler effect of limestone, 
which influences the microstructure of the concrete by 
enhancing packing density. Beyond 25% replacement, 
increase in water absorption is observed due to dilution 
effect.  

 

Figure 6. Water absorption at 28 and 90 days of curing 

4.5. Water impermeability test 

The water penetration depth was determined at 28 and 
90 days as per DIN 1048-5 are displayed in Figure 7. 
Average water penetration depth for all mixes varies from 
6.9mm to 18.5mm. At 28 days of curing, B-10 mix showed 
a significant reduction (25.41%) when compared to 
control concrete. After 90 days, B-10 mix penetration 
depth was decreased to 46.2% than control specimens. 
The test outcomes show that utilizing SBA in concrete 
greatly enhances the resistance of concrete to oppose 
water penetration. At 28 and 90 days, T25 showed least 
water penetration depth among other mix. Bahurudeen et 
al reported significant reduction in water penetration of 
SBA incorporated concrete under pressure and observed 
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increase in resistance to water penetration with increase 
in SBA (Bahurudeen et al., 2015). Addition of limestone 
proves to be useful in improving resistance against water 
penetration. As a result of enhanced nucleation sites, a 
denser microstructure was formed with the incorporation 
of limestone and reduces the water penetration depth in 
concrete.  

 

Figure 7. Water penetration depth of concrete mixes after 28 

and 90 days of curing 

4.6.  RCPT 

Figure 8 shows the results of RCPT. The charge 
transmitted through the control mix at 28 and 90 days of 
curing was 3210 and 2660 coulombs, respectively. The 
resistance of control mix from result obtained with 
respect to chloride ion penetration was classified as 
'moderate' by ASTM 1202-12. Results show that the total 
current passed diminishes with age as the link between 
pores in the cementitious matrix reduces due to hydration 
processes. For all mixes, the accumulated charge passing 
values range from 3210 to 1130 coulombs at 28 days and 
2660 to 745 coulombs at 90 days.  In accordance with test 
results observed, substituting OPC with SBA and limestone 
resulted in a considerable drop in the charge passed. 
Incorporation of 10% SBA in concrete at 28 and 90 days 
reduces charge passed in concrete by 42% and 41.32% 
compared to control concrete. The discontinuous pores 
and pore refinement in B-10 mix as a result of pozzolanic 
performance cause the reduction in total charge passed. 
Guidelines categorize B-10 mix at 28 and 90 days as ‘low' 
permeability. Praveenkumar et al concluded that SCBA 
lowers chloride penetration in HPC mixtures by up to 10% 
replacement. The path for ions shrinks as a result of pore 
structure refinement caused by the pozzolanic reaction 
and the micro filler impact of bagasse ash (Praveenkumar 
et al., 2021). Similar result were reported by many authors 
(Arenas-Piedrahita et al., 2016; Bahurudeen et al., 2015; 
Bayapureddy et al., 2020). Furthermore, ternary blended 
concrete mixes are superior to B-10 mix in terms of 
resistance against chloride penetration because of its fine 
composition. Chloride permeability reduced as the 
amount of limestone increased. T-20 and T-25 mix are 
classified as ‘very low’ as per specification in by ASTM 
1202-12. Dave et al. observed considerable reduction in 
total charge passed in quaternary blend than binary and 
control blends, which is attributable to an increase in the 

volume of pozzalans in the mortar mix (Dave et al., 2016). 
Gesog˘lu et al. shown that substitution of limestone filler 
(5-10%) generally enhance the chloride penetration 
resistance of the ternary blended concretes (Gesoǧlu et 
al., 2012).  

 

Figure 8. Total charge passed at 28 and 90 days 

4.7.  Sorptivity 

Figure 9 illustrates sorptivity values for all concrete 
specimens tested at 28 and 90 days. Comparing the 28 
and 90 days Sorptivity values for the control mix, no 
significant variation in Sorptivity value was noticed 
whereas in binary and ternary blended concrete marked 
reduction in sorptivity values at 90days was observed. For 
instance, after 90 days, the sorptivity for the T-25 mix was 
2.33 times as small as that for the T-25 mix at 28 days 
whereas for the control mix was only 1.12 times as small 
as that for the same at 28 days. Water sorptivity of B-10 
mix was reduced upto 27.81% and 61.81% compared to 
control mix at 28 and 90 days. This indicates that the 
inclusion of SBA proves helpful in improving resistance to 
unidirectional sorption Rajasekar et al. reported that 
regardless of curing days, a reduction in sorptivity was 
seen when cement substitution with treated bagasse ash 
increases and concluded that addition of fine elements in 
concrete reduces sorptivity. Amin et al. observed reduc-
tion in sorptivty with increasing the SBA and nano eggshell 
powder ratios in HPC mixes as result of C-S-H structure 
formed by pozzolanic reaction of SCBA (Amin et al., 2022). 

Inclusion of limestone in concrete reduces the sorptivity 
value but not notably. Maximum reduction of 13.5% and 
20.8% was observed for T-25 mix at 28 and 90 days 
compared to B-10 mix.  Ghrici et al. revealed that 
incorporation of 15% limestone with cement in concrete 
for the w/b ratio of 0.6. at 28 and 90 days of age 
decreases the sorptivity of concrete by 2% and 9%, 
respectively (Ghrici et al., 2007). Similar result were 
observed by Tsivilis et al. , while replacing 15% of concrete 
with limestone at w/b = 0.7 had an negligible influence on 
concrete (Tsivilis et al., 2003). 

4.8. Electrical resistivity 

Figure 10 shows the electrical resistivity test results of 
concrete mixes at 28 and 90 days. For all mixes, the 
results indicate a considerable rise in electrical resistivity 
with age. Electrical resistivity of control mixes at 90 days 
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increases by 2.4 times than electrical resistivity at 28 days. 
10% SBA replacement levels improved electrical resistivity 
considerably and displayed increasing trends. The addition 
of SBA, which react with portlandite to generate more C-
S-H, causes an increase in the electrical resistivity. This 
reaction has a direct impact on the microstructure of the 
concrete because the formation of additional new 
hydration products improves the cement matrix and 
reduces porosity along with pore interconnectivity. 
Furthermore, as a result of the continual cement's 
hydration, there is a pore system discontinuity that causes 
blockage, hinders ionic transport in the pore, and reduces 
the ionic concentration of the solution. Joshaghani et al. 
reported that addition of SBA in cement concrete improve 
the electrical resistivity concrete at 28 and 98 days 
(Joshaghani et al., 2017).  

 

 

Figure 9. Sorptivity value at 28 and 90 days 

 

Figure 10. Electrical resistivity at 28 and 90 days 

At 28 days, electrical resistivity of ternary blended 
concrete T-20, T-25 and T-30 mix were 18.1 kΩ cm, 20.5 
kΩ cm and 14.1 kΩ cm. After 90 days, the T-25 mix had 

the maximum electrical resistivity of 64.2 kΩ cm and T-30 
mix have the lowest electrical resistivity of 49.6 kΩ cm. 
Incorporation of limestone improve the electrical 
resistivity of ternary blended concrete. Similar result were 
observed (Gesoǧlu et al., 2012). 

5.  Conclusions 

The following observations were drawn from the 
investigations:  

1. Substitution of cement with SBA increases the 
superplasticizer dosage because of the porous 
structure of SBA but incorporation of limestone 
in ternary blended concrete reduces the 
superplasticizer dosage. The superplasticizer 
dosage of B-10 concrete reduce from 2.1 to 1.5% 
with addition of 20% of limestone in T-30 mix 

2. For all days, the compressive strength of B-10 mix 
was higher than the other mixes, which is 5% and 
6% higher than control mix at 28 and 90 days. 
Maximum compressive strength for ternary 
blended concrete was observed for 10% SBA and 
15% limestone at 28 and 90 days.  

3. Water absorption for B-10 mix was higher than 
control mix at 28 days because of hygroscopic 
nature of SBA and subsequently reduced at 
90days. Ternary blended concrete T-25 mix 
showed 27.77% less water absorption than 
control mix at 90 days.  

4. The utilization of SBA and limestone in concrete 
reduces the permeability of concrete, improves 
the resistance to water and chloride penetration 
in concrete. The incorporation of limestone up to 
15% in ternary blended concrete decreases its 
permeability. For T-25 mix, a significant reduction 
in permeability of 33.5 % was observed at 28 
days. 

5. The use of limestone and SBA in concrete 
contributes to its densification, resulting in pore 
structure refinement caused by pozzolanic 
activity, which improves durability properties of 
concrete. 

6. It proved that a presence of limestone powder 
was adequate to improve the performance of 
concrete, beyond 25 % of replacement adversely 
affect the concrete properties. 

7. Overall, the use of limestone powder can lower 
cement consumption, and sustainability of 
concrete production. It enhances compressive 
strength and durability properties to a greater 
extent for ternary blended concrete. 

Recommendation on future research 

1. The effect of ternary blended cement with regard 
to other durability properties like steel corrosion, 
chloride induced corrosion and carbonation can 
also be studied.  

2. The life-cycle assessment (LCA) of the ternary 
blended concrete can be studied  
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PRODUCT DESIGN AND DEVELOPMENT CLUB 

OF GCT 

REPORT ON PROJECT IDEA EXPO 

& 

BOARD INSTALLATION CERMONY - 2023 



Submitted to the Principal: 

Product Design and Development Club 

Government College of Technology 

Coimbatore- 641013 

11/08/2023 

Sub: Requesting to Conducta Event Project Idea Expo with Board Installation 

Ceremony". 

The Product Design and Development Club has to conduct a event "Project 
Idea Expo with Board Installation Ceremony" in Alumni Seminar hall at 11 am on 

17.08.2023 for the benefits of the students. Kindly Grant us Permission to Project ldea 

Expo for further process. 

Co-ordinator 
Product Design and Development Club 



Batan 

Submitted to the Principal 

Product Design and Development Club 

Government College of Technology 

Coimbatore -641013 

11/08/2023 

Sub: Sanction of fund to conduct Project ldeas Expo along with Board installation 

ceremony PDDC --reg. 

We are going to conduct a event on project ideas expo along with Board 

installation ceremony of Product Design and Development Club in the Alumni hall on 

17.08.2023. In order to conduct the event an amount of Rs. 5000/- (Rupees Five Thousand only) 

is required. It is requested that the fund may be sanctioned. 

Coordinator- PDDC 



GOVERNMENT COLLEGE OF TECHNOLOGY 
COIMBATORE -641013 

No 

PRODUCT DESIGN AND DEVELOPMENT CLUB 

Registration 
Fees 

K CELERATE 

resident 
ABS0B E8252 

Igniting next-gen projects 
A project idea expo 

Open to all 
Departments & years 

7IOK 
Prize Pool 

Deadline 
16.0.2023 

10 AM 

Pddcmg 

Scan to register 

SecretaryA 
5941 5998 



REPORT ON PROJECT IDEA EXPO & BOARD 
INSTALLATION CEREMONY- 2023 

OBJECTIVES: 

To conduct a Board Installation ceremony for the year 2023-24, and to conduct a 
project ldea Expo as an Intra college Project event in GCT. 

ATTENDEES: 

The Principal of GCT Coimbatore, Dr. K. Manonmani. The Head of Mechanical 

Department and the Mentor of PDDC Dr. K. Ramesh. The staff co-ordinators of PDDC Prof.S. 

Parimala Murugaveni, and Prof.R. Surendran. The Chief Guests Mr. Sudhakar Sundaravel 
and Mrs. Shanthi Sudhakar, the Members of PDDC, the Participants of the Project ldea 

Expo, and the students. 

TOTAL NO. OF ATTENDEES: 147 

DATE HELD: 17-08-2023 

LOCATION: Alumni Hall, GCT. 

DESCRIPTION: 

The product design and Development Club was inaugurated in Government college 
of technology on 20.05.2022. The main aim of the club is to explore the interest of students 
in the Product Design and Development field in an efficacious way and to broaden the 
knowledge on various interdisciplinary projects and obtain patents for that project. The 
Board Installation Ceremony was done in order to inaugurate the fresh board of the PDDC 

Club of GCT. This was done in the Presence of the Principal Dr. K. Manonmani, the Mentor 
of PDDC and Head of Mechanical Department Dr. K. Ramesh, the staff co-ordinators of 

PDDC Prof.S.Parimala Murugaveni, and Prof R. Surendran, and the Chief Guests Mr. 
Sudhakar Sundaravel and Mrs. Shanthi Sudhakar. 

The Installation was proceeded by the mentor Dr. K. Ramesh, by whom the 
President, Secretary, and the Treasurer took their Oath and the Other Board members were 
introduced. 

Following this Installation, the Project ldea Expo was conducted and Students from 
various Departments presented their Project Ildeas. In the first round prof. R.Surendran 
short listed the project ideas with the help of Project heads and 8 ideas were selected for 
the final round. In final round the Chief Guests and the Staffs evaluated them and 3 winners 
were chosen and honoured by the Chief Guests with cash prize. 
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Total members presented -32 

32 

Thejasi 
Visveshwaran 
Baranidharan 
Magesh kumar E,Pavithra R,Abinaya B 
Nayan shaji 
Jerome christo,Yashwant Vijay, Surya 
Prasanth 

Thilainathan 
Suvathy A, Divya J, Shankar,Komathilakshmi 
D,Hema Y 

Jebin kamlesh I,Arun prasath S, Laskmi 
narayanan M 

T 
Menaka A, Deepikaa V,Nikitha P,Kayalvizhi 

Vinothini S,Ruthra L,Sivasankari M 
,Rajeshwari 
Shyam 
Abdul subahan 

Megavannan M D,Arivumathi P 
K,Venkatesaperumal R 

NAME 

Padmapriya V,Jerin richie ,Yogeswari 

Vignesh 

Sai anirudh M, Vishal R,Menaka A,Vinothini 

Dhanvarashan R M 
Joseph raj B,Jeevarathinam K S,Srishivanth 
RF 

Divaagar 

27 Vishnukanth 

Sakthivel K,sivaranjiniS 
PriyankaS,Anumitha RD 
Menaka A,Nikitha P, Keerthana R 
Roshan 

Mathivanan V ,Mohammed shaheed M 

Sivashankiri M,Preethi G,Vinothini 
S,Rajeshwari P 
Karunasri A, Poornasri P,Keerthana 
R,Pradeepraj V S 

Chandrashekar S M 

Participants List 

Disa v,Praneesha A,Ananthi C 
Vineeth 

Solar water purifier 
Pokochild 

Feelingo 
Bus sensor 

Inclinable bed for 3d printer 
Solar treking 

Liquid 3 

Safty app 

PROJECT NAME 

Solar electroliser 

Vpa(viritual personal assistant) 

Student activity management system 

Women safty watch 
Self sustainable ac generator 
Deep learning based rar disease 
identification 

Ecommerce website visualy impared 
customers 

Newgenlearning 
Stairs crossing vechile 
Helmet key 
Trash seperation in corperation 
dustbins 
Medical drone 

Acessing govt schems 
Empowering visualy impact through ai 

Travinity 
Engine nh3 h 
Fireblaster prevention detiction system 

in firewoek industries 

Ultrasonic glasses for blind people 

Youtube transcript summeriser 

Healthcare alerting system 
Nfc multicard 

WirelesS water level sensor 
Bio gas as eternal energy source 

DEPARTMENT 
Prod 

Civil 

Cse 

Ece 

Mech 

Mech,EEE,ECE 
Eee 

Ibt 

Cse 

Mech 

Cse 

Cse 
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Mech 
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Versatile probe 



Winners are honoured with cash prizes. This cash prize 10,000 sponsored by the Chief Guests Mr. Sudhakar Sundaravel and Mrs. Shanthi Sudhakar 

1 Prize -5000 

Winners of Project idea expo 2023 

Dhanvarashan R M- Mech 3rd year 

2nd Prize - 3000 

Thilainathan K-IBT 2nd year 
Vinothini A-IBT 2h year 
Sherin auxciliya A -IBT 2"" year 

3rd Prize-2000 

Chandrashekar S M-ECE 4h year 



LIGHT LAMPING 

SPEECH ABOUT CLUB 



PRIZE DISTRIBUTION 

#2 

#3 



Certificate of Membership

Hari Balachandran
Chief Executive Officer

An Initiative of Government of India, State Government and Industry

An ISO 9001:2015 Certified Organisation

This is to certify that

GOVERNMENT COLLEGE OF TECHNOLOGY, COIMBATORE

is  an Institutional Member of ICT Academy

Membership No: 04266
Membership Period: 09 Nov 2022 to 31 Mar 2023
Chennai,Tamil Nadu

www.ictacademy.in
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Title: C++ workshop
Participants: 59 students from Computer Science and Engineering
Date: 27 Oct, 31 Oct, 1 Nov, 2 Nov of 2022

Overview:
The C++ Workshop covers many topics, starting from the basics and progressing

towards more advanced concepts. Participants will leave the workshop with a solid
understanding of C++ programming fundamentals and practical experience through hands-on
coding sessions.

Learnings:
Day 1: Introduction to C++ (27th October)

Session 1: Introduction to C++
● Overview of C++ language and its importance
● The basic structure of a C++ program

Session 2: Program Structure
● Understanding the structure of a C++ program
● Syntax rules and conventions

Session 3: Basic Data Types
● Overview of fundamental data types in C++
● Variables and constants

Day 2: Intermediate C++ (31st October, 1st November)

Session 4: Pointers
● Understanding pointers and their importance
● Pointer arithmetic

Session 5: Functions
● Declaring and defining functions in C++
● Function parameters and return values

Session 6: Templates
● Introduction to templates for generic programming
● Creating and using function templates and class templates

Session 7: Exceptions
● Handling errors and exceptional situations in C++
● try-catch blocks and exception-handling mechanisms

Day 3: Advanced C++ (2nd November)



Session 8: Object-Oriented Programming (OOP) in C++
● Introduction to OOP concepts
● Creating classes and objects
● Encapsulation, inheritance, and polymorphism

Session 9: Lambdas
● Introduction to lambda expressions
● Syntax and usage in C++

Hands-on Session 1: Intermediate Concepts

Practical exercises and coding challenges to reinforce learning from the previous sessions

Hands-on Session 2: Advanced Concepts

More in-depth coding exercises focusing on advanced C++ concepts and techniques

Participation list:

2017114
Mohammed Jaffer Sadiq Meeran

A 71772117108 Cathlyn Jeba Goldy T

71772117144 Sudharsan M 71772117123 Madhumitha B J

2017127 Shanmuga Venkatesh S 71772117120 Komathilakshmi D

2017311 Krishna Kumar M 71772117148 S. Vinothini

2017314 Prabhu 71772117117 Janani.G

2017303 ANAND R 71772117110 Divya J Shankar

71772117147 Vaitheeshwaran S 2017L05 Murugan.M

71772117111 Giridharan S 71772117133 PRIYANKA S

71772117125 MARIESWARAN P 2017313 Noufal Rahman

2017104 AKASH GUPTA 71772117113 Hariharan S

2017302 Abinaya R 2017308 Hyden A

71772117122 Leelavathi S 2017124 SARAVANAN R

71772117146 Thoufeeq 2017L02 M.chandra sekar

71772117106 Barathkumar K 71772117104 Arivumathi P K

71772117114 HEMA Y 71772117151 Yazhini K



2017308 Hyden A 2017305 ARAVIND RAJ N

61772121031 PRADEEPRAJ V S 71772117121 Raga priyanka kurapati

2017115 Nagaprasath B 71772117118 Jerin Richie D.

TRANSFER KOKULAVENKAT K 71772117103 Anumitha R D

830121104013 - t Kayalvizhi T 71772117126 Megavannan M D

71772117129 Padmapriya V 71772117119 Karthikeyan

71772117132 PREETHI G 71772117115 Inba Thamizhan V

71772117145 Suvathy A 71772117152 Abhiraj Singh

71772117142 Sowndharya M 71772117101 Abhilash. G

71772117134 P.RAJESWARI 71772117143 Srikanth

Transfer R B DIVAAGAR 71772117116 Ishan Sharma

2017312 Niranjan K 2017112 Madhumitha. N

71772117131 Poornasri P 71772117128 Nitish bhardwaj

71772117135 Ruthra.L 71772117105 Balaji

71772117102 Abinaya V 71772117143 Srikanth B

71772117L05 Yogeshwari L 2017311 Krishna Kumar M

71772117141 M Sivasankari 2017111 Keerthana V

71772117149 Vishal N 2017132 Sudharsan K

71772117139 Sheela Jemi L 2017139 Venkat Raman S

2017107 Bartholome Priyadarshan J J 2017121 Sabari Karthick S

2017133 SUJITHKUMAR K 2017130 Siva Saravanan

2017L05 Murugan M 2017108 CHRISTOPHER T

2017120 Ruban N B 71772117109 CHANDRU A

2017318 Sruthi R 71772117136 SAKTHIVEL K
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INDIA NON JUDCIAL 

Technoog Gonbare 

Rs.20 
TWENTY 
RUPEES 

RADHAMANI STAMP VENDOR 
L.No: 8936/81/2017 dt. 11,01.201$ 
Shop No.16,0ld Post Otfice Road, 

813, UMS Building, 
Colmbatore 641 018. 

MEMORANDUM OF UNDERSTANDING 

BETWEEN 

AND 

This Memorandum of Understanding (MoU) is executed on this (16.12.2022): 

11AC 233240 

Department of Electronics and Communication Engineering, Government College of 
Technology, Thadagam Main Rd, Coimbatore, Tamil Nadu-641013, the First Party 

represented herein by its Dr.C.Santhi, Head of the Department (hereinafter referred as 'First 
Party', the institution which expression, unless excluded by or repugnant to the subject or context 
shall include its successors - in-office, administrators and assigns). 

NoviTech R&D Pvt Ltd, 2d Floor, Sai Sruthi Complex, Ramar Koil Street, Ram Nagar, 

Coimbatore-641009, the Second Party, and represented herein by its Director, 
Mr.A.VINOTHKUMAR, (hereinafter referred to as "Second Party", company which 

expression, unless excluded by or repugnant to the subject or context shall include its successors -

in-office, administrators and assigns). 

The GCT and NoviTech Party are hereinafter jointly referred to as 'Parties' and individually as a 

"Party". 










