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Title of paper
Name of the 

author/s
Name of journal

Link to the 
Journal 
website

Link landing to the 
paper/article

UGC CARE 
list/Scopus/

Web of 
Science/

others 

Performance of recycled paper 
pulp and flyash in production of 

light weight bricks
Dr.R.Saravanan

International Journal of 
creative research 

thoughts
www.ijcrt.org

www.ijcrt.org/papers/IJCRT2
1A6020.pdf UGC

A New hybrid Genetic Search 
Algorithm and Invasive Weed 

Optimization Algorithms for Skin 
Lesion Cancer Classification

Dr. S. M. Uma,                                              
Dr. D. Sivakumar

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/a-new-
hybrid-genetic-search-

algorithm-and-invasive-weed-
optimization-algorithms-for-

skin-lesion-cancer-
classification

other

A Novel Approach to Solve Class 
Imbalance by using Ensemble 

Classifier

Dr. S. M. Uma,                            
Dr. D. Sivakumar

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ije
rt.org

https://www.ijert.org/a-
novel-approach-to-solve-class-
imbalance-by-using-ensemble-

classifier

other

Automated Water Management 
and Leakage Detection System 

using IOT

Mrs. R. Sugantha 
Lakshmi , Mrs. G. 
Chandra Praba, 
Mrs.K.Abhirami

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/autom
ated-water-management-and-

leakage-detection-system-
using-iot

other

BIIoT: Provenance of Industrial 
IoT Data with Blockchain 

Technology

J. Chandra Priya,S. 
Puvaneswari, et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/bii
ot-provenance-of-

industrial-iot-data-with-
blockchain-technology

other

Biometric based Secured ATM 
Transaction incorporating GSM 

Technology
Dr. S. M. Uma, et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/bi
ometric-based-secured-

atm-transaction-
incorporating-gsm-

technology

other

Covid-19 Facemask Detection 
with Deep Learning and 

Computer Vision

Ms. R. 
Suganthalakshmi, 

et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/co
vid-19-facemask-

detection-with-deep-
learning-and-computer-

vision

other

Criminal Investigation Tracker 
with Suspect Identification

Mrs. S. 
Puvaneswari, et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/cri
minal-investigation-

tracker-with-suspect-
identification

other

Detection of Gas Leakage in 
Polymer Industries using IOT

S.Puvaneswari & 
J.Chandrapriya

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/de
tection-of-gas-leakage-in-
polymer-industries-using-

iot

other

Digitized Banking Transactions 
using QR Scanner

Dr. S. M. Uma, et.al
International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/digitize
d-banking-transactions-using-

qr-scanner
other

Fake Education Document 
Detection using Image 

Processing and Deep Learning

Mrs. G. Chandra 
Praba, et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/fa
ke-education-document-
detection-using-image-
processing-and-deep-

learning

other

Details of Faculty publication in National and International Journals / 2016-21

2020-21
CIVIL

CSE
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Food Conservation Application - 
Mobile App Connecting Provider 

and Consumer
Mr. M. Arun, et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/fo
od-conservation-

application-mobile-app-
connecting-provider-and-

consumer

other

Handwritten Digit Recognition 
for Banking System

Ms.K. Abhirami, 
et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/ha
ndwritten-digit-

recognition-for-banking-
system

other

Intrusion Detection System using 
Deep Learning

Mr. S. Rajarajan, 
et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/int
rusion-detection-system-

using-deep-learning
other

IOT Based Paddy Crop Disease 
Identification and Prevention 

System using Deep Neural 
Networks and Image Processing

Ms.K. Abhirami, 
Ms.G. Chandra 

Praba, Ms.R. 
Sugantha Lakshmi

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/iot-
based-paddy-crop-

disease-identification-
and-prevention-system-

using-deep-neural-
networks-and-image-

processing

other

Iris Detection based 
Authentication for Secure Voting 

System

Mrs. K. Abhirami, 
et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/iri
s-detection-based-

authentication-for-secure-
voting-system

other

Prediction and Analysis of Key 
Performance Indicators (Kpi) For 

Students using Data Science

Mrs. G. Chandra 
Praba, Mrs. K. 

Abhirami, Mrs. R. 
Suganthalakshmi

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/pr
ediction-and-analysis-of-

key-performance-
indicators-kpi-for-

students-using-data-
science

other

Smart E-Marketing in 
Agricultural Products

Dr. D. Sivakumar, 
et.al

International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/s
mart-e-marketing-in-
agricultural-products

other

Wireless IoT based Solution for 
Women Safety

N. Deepa, et.al
International Journal of 
Engineering Research & 

Technology (IJERT)

https://www.ijert
.org

https://www.ijert.org/re
search/wireless-iot-
based-solution-for-

women-safety-
IJERTCONV9IS05016.pdf

other

Design, Testing and Performance 
Evaluation of Beam Positioning 
System for Free Space Optical 

Communication System

T Pasupathi, J 
Arputha Vijaya 

Selvi
Radio Engineering

https://www.ra
dioeng.cz

https://www.radioeng.cz/full
texts/2021/21_01_0016_002

4.pdf
Scopus

Experimental Study and Analysis of 
Meteorological and Wavefront 

Profile for Terrestrial Free Space 
Optical Communication Link at Lat. 

10.66° and Long. 79.05°

T Pasupathi, J 
Arputha Vijaya 

Selvi

Proceedings of National 
Academy of Physical 
Sciences: Section A

https://www.sp
ringer.com/jour

nal/40010

https://link.springer.com/a
rticle/10.1007/s40010-021-

00743-y
Others

IoT Based Monitoring and Control of 
Distribution Transformer & 

Transmission Lines

S.R. Karthikeyan J. 
Arokiaraj

International journal of 
Advances in Engineering 
and Management (IJAEM)

https://ijaem.ne
t

https://ijaem.net/issue_certif
icate/517358.pdf

Other

Implementation of Electric Vehicle 
for Agricultural Purpose

Mr. R. 
Sundaramoorthi

International journal of 
Advances in Engineering 
and Management (IJAEM)

http://ijaem.net

http://ijaem.net/issue_dcp/I
mplementation%20of%20Ele
ctric%20Vehicle%20for%20Ag

ricultural%20Purpose.pdf

Other

Touch Free Smart Gadget Mr.J.Arokiaraj
International journal of 

Advances in Engineering 
and Management (IJAEM)

http://ijaem.net
http://ijaem.net/issue_dcp/
Touch%20Free%20Smart%

20Gadget.pdf
Other

A Bidirectional Electric Drive 
Reconstructed Onboard Converter 

for Electric Vehicle Applications

A.Albert Martin 
Ruban, 

M.Meenalochani

International journal of 
Advances in Engineering 
and Management (IJAEM)

http://ijaem.net

http://ijaem.net/issue_dcp/
A%20Bidirectional%20Elec
tric%20Drive%20Reconstr
ucted%20Onboard%20Con
verter%20for%20Electric%
20Vehicle%20Applications.

pdf

Other

EEE

ECE

3



Effect of Silicon Carbide on 
Microstructural, Mechanical and 

Corrosion Behavior of 
Electrolytic Copper Matrix 

Composite Produced by the 
Powder Metallurgy Route

M Melwin J Sridhar, 
 M Ravichandran, 

 M 
Meignanamoorthy, 

V Mohanavel

Silicon
https://www.s
pringer.com/jo

urnal/12633

https://link.springer.com
/article/10.1007/s12633-

021-01369-w

UGC CARE 
list/Scopus/

SCI

Investigation on Performance 
and Emission Characteristics of 

CI Engine Fuelled with Cucurbita 
Pepo L. and Prosopis Juliflora 

Seed Oil Biodiesel Blends

V Vinothkannan, T 
Pushparaj

Tierärztliche Praxis
https://tierarz

tliche.com
https://tierarztliche.com/gall

ery/v40.15.pdf

UGC CARE 
list/Web of 

Science

Experimental Investigation on 
Performance, combustion and 
Emission Characteristics of CI 
Engine Fuelled with Pumpkin 
and Maize Biodiesel blends.

N Magesh, T 
Pushparaj, V Vinoth 

kannan
Tierärztliche Praxis

https://tierarz
tliche.com

https://www.tierarztlich
e.com/gallery/v41.5.pdf

UGC CARE 
list/Web of 

Science

Comprehensive Assessment of 
Performance and Emission 

Characteristics of Pumpkin Seed 
Oil with (C2H5)2O and Jojoba 
Seed Oil with C5H12O in C.I 

Engine

H Agilan, T 
Pushparaj, J 

Rajaparthiban
Tierärztliche Praxis

https://tierarz
tliche.com

https://tierarztliche.com
/gallery/v41.30.pdf

UGC CARE 
list/Web of 

Science

Influence of different 
reinforcements on properties of 

copper matrix composites: A 
review

M Melwin 
Jagadeesh Sridhar, 
M Ravichandran, M 
Meignanamoorthy

AIP Conference 
Proceedings

https://aip.scit
ation.org/jour

nal/apc

https://aip.scitation.org/
doi/abs/10.1063/5.0029

257

Web of 
Science/Sco

pus

Isomorphic Single Values 
Neutrosophic Graphs and their 

Complements
Mrs.T.Gnanajeya

Advances and 
Applications in 
Mathematical 

sciences,Vol.:20, Issue 
No.8, ISSN No.:0974-
6803, pp.: 1375-1388

https://www.
mililink.com/j
ournals_desc.p

hp?id=59

https://www.mililink.com/upl
oad/article/495896844aams_
vol_208_june_2021_a4_p137

5-
1388_j._malarvizhi_and_t._g

eetha.pdf

UGC CARE

A Data Sharing Protocol To 
Minimize Security And Privacy 

Risks In Cloud Storage Using 
Steganography Techniques

S. Rajarajan et al. IRJET
https://www.i

rjet.net
https://www.irjet.net/archive

s/V7/i2/IRJET-V7I2230.pdf other

A new hybrid squirrel search 
alagorithm and invasive weed 

optimization alogorithm for skin 
lesion classification

Dr.S.M.Uma
International Reaearch 
journal of engineering 

and technology

https://www.irj
et.net

https://www.irjet.net/archive
s/V7/i2/IRJET-V7I2204.pdf other

Sewer Effluent Gas Monitoring 
System Using Reconfigurable 

Architecture

N Mangaiyarkarasi, 
J Arputha Vijaya 

Selvi

Studies in Indian place 
names

https://tpnsin
dia.org

https://tpnsindia.org/index.p
hp/sipn/article/view/8735/83

64

UGC CARE 
list( as on 

March 2020)

High rate structured error 
correcting code for realtime 

wireless optical communication

T Pasupathi, J 
Arputha Vijaya 

Selvi

Studies in Indian place 
names

https://tpnsin
dia.org

https://tpnsindia.org/index
.php/sipn/article/view/873

7/8366

UGC CARE 
list( as on 

March 2020)

Channel Scheduling Based on 
Orchestrator Live Node-

Wavelength Reservation for 
Optical Burst Switching 

Networks

S Manisekar, J 
Arputha Vijaya 

Selvi

Current Signal 
Transduction Therapy

https://www.e
urekaselect.co

m

https://www.eurekaselect.co
m/167197/article

Scopus

An Enhanced Proactive 
Transmission Protocol for 

Optical Burst Switching 
Networks

Manisekar S. & 
Arputha Vijaya 

Selvi J

Applied Mathematics & 
Information Sciences

https://www.n
aturalspublishi
ng.com/show.a
sp?JorID=1&pg

id=0

http://www.naturalspublishin
g.com/files/published/u3g38

5h436c797.pdf
Others

Mech

S&H

2019-20
CSE

ECE

4



Using Fuzzy Inference System for 
Interference Mitigation in 

Cognitive Radio based 
Heterogeneous Wireless Sensor 

Network(FIS-CoRHAN)

T.Shanthi et al
International Journal of 
Recent Technology and 

Engineering

https://www.ij
rte.org/

https://www.ijrte.org/wp-
content/uploads/papers/v

8i2/B3409078219.pdf
Others

A smart caretaking system for 
uncomplainable patients and 

babe in arms using IoT

R.Thandayuthapani 
et al

Comprehensive 
advanced specific 

summarised 
studies(CASS),

http://hebnici
n.hostgator.co.i

n/casss

http://heb-
nic.in/cass/admin/freePDF/j5

mw6s39py0qrmyfgevd.pdf
Others

Experimental Study of High 
Velocity Oxygen Fuel Sprayed 
Cr3C2-Ni-Cr-B-Si Coatings on 
Inconel 718 Using Design of 

Experiments

R Shankar
Materials Science 

Forum

https://www.s
cientific.net/M

SF

https://www.scientific.ne
t/MSF.969.48

Scopus

Application of Pin-on-Disc 
technique for the study of wear 

behavior in Aluminium 
composites

M Aswin, et al
Studies in Indian Place 

Names
https://tpnsin

dia.org
https://tpnsindia.org/index.p

hp/sipn/article/view/9425
UGC Care 

List

Influence on Machining 
Characteristics of Duplex 

Stainless Steel 2205 Grade

J Rajaparthiban et 
al

Studies in Indian Place 
Names

https://tpnsin
dia.org

https://tpnsindia.org/ind
ex.php/sipn/article/view

/9516

UGC Care 
List

Machining of EN31 Steel Using 
Carbide Insert–A Statistical 

Approach

J Rajaparthiban, M 
Ravichandran, B 
Stalin, P Ramesh 

Kumar

Studies in Indian Place 
Names

https://tpnsin
dia.org

https://www.sciencedire
ct.com/science/article/pi
i/S2214785320321660?

via%3Dihub

UGC Care 
List

Performance and emission 
characteristic analysis of 

Cucurbita Pepo L. and Tectona 
Grandis seed oil biodiesel blends 

in CI engine with additive

V Vinothkannan, T 
Pushparaj

Energy Sources, Part A: 
Recovery, Utilization, 
and Environmental 

Effects

https://www.t
andfonline.co

m/toc/ueso20
/current

https://www.tandfonline
.com/doi/abs/10.1080/1
5567036.2020.1849453

UGC CARE 
list/Scopus/
SCI/Web of 

Science

Performance and emission 
characteristics analysis of 

Elaeocarpus ganitrus biodiesel 
blend using CI engine

V Vinothkannan, T 
Pushparaj

Fuels
https://www.s
ciencedirect.co
m/journal/fuel

https://static.mygov.in/rest/s
3fs-

public/mygov_161320860883
149681.pdf

Scopus/SCI
/Web of 
Science

Investigation on Performance 
and Emission Characteristics of 

CI Engine Fuelled with Cucurbita 
Pepo L. and Prosopis Juliflora 

Seed Oil Biodiesel Blends

V Vinothkannan, T 
Pushparaj

Tierärztliche Praxis
https://tierarz

tliche.com
https://tierarztliche.com/gall

ery/v40.15.pdf

UGC CARE 
list/Web of 

Science

Thermal performance analysis of 
a low volume fraction Al 2 O 3 
and deionized water nanofluid 

on solar parabolic trough 
collector

Ramalingam 
Senthil & R. 

Karunakaran G. 
Vijayan, P. P. 

Shantharaman

Journal of Thermal 
Analysis and 
Calorimetry

https://www.s
pringer.com/jo

urnal/10973

https://link.springer.com
/article/10.1007%2Fs10

973-020-10313-w

UGC CARE 
list/Scopus/

SCI

Hot corrosion behavior of 
nanostructured and conventional 
HVOF Cr3C2NiCrBSi coatings on 

superalloy

R. Shankar K R 
Balasubramanian S. 

P. Sivapirakasam

Materials today 
proceedings

https://www.s
ciencedirect.co
m/journal/mat

erials-today-
proceedings

https://www.sciencedirect.co
m/science/article/pii/S22147

85320325840?via%3Dihub
Scopus

Oxidation resistance of Ni-Cr-
TiO2 powder HVOF coating on 

carbon steel at elevated 
temperature

K Premkumar, KR 
Balasubramanian 
SP Sivapirakasam, 

R Shankar

Materials today 
proceedings

https://www.s
ciencedirect.co
m/journal/mat

erials-today-
proceedings

https://www.sciencedire
ct.com/science/article/pi
i/S2214785320302728

Scopus

ANN and RSM models approach 
for optimization of HVOF coating

R Shankar, KR 
Balasubramanian

 SP Sivapirakasam, 
K Ravikumar

Materials today 
proceedings

https://www.s
ciencedirect.co
m/journal/mat

erials-today-
proceedings

https://www.sciencedire
ct.com/science/article/pi
i/S2214785320302777

Scopus

Mech

5



Investigation on effect of 
machining parameters using 

TGRA approach for AISI 316 steel

J Rajaparthiban, S 
Saravanavel, M 

Ravichandran, K 
Vijayakumar, B 

Stalin

Materials today 
proceedings

https://www.s
ciencedirect.co
m/journal/mat

erials-today-
proceedings

https://www.sciencedire
ct.com/science/article/pi
i/S2214785320330650?

via%3Dihub

Scopus

Microstructural and tribological 
characterization of Al/Egg shell 

ash composites prepared by 
liquid metallurgy process

MM Pavithra V 
Mohanavel, M 

Ravichandran, S 
Suresh Kumar, M 
Melwin Jagadeesh 

Sridhar, S 
Dineshkumar

Journal of the Balkan 
Tribological Association

https://scibulc
om.net/en/jou

rnal/1310-
4772

https://www.researchgat
e.net/publication/34081
8544_Microstructural_an
d_tribological_characteriz
ation_of_AlEgg_shell_ash_
composites_prepared_by_
liquid_metallurgy_proces

s

Scopus

Analysis of high temperature 
oxidation behaviour of SS316 by 

Al2O3 and Cr2O3 coating

S Sabanayagam S 
Chockalingam

Materials today 
proceedings

https://www.s
ciencedirect.co
m/journal/mat

erials-today-
proceedings

https://www.sciencedire
ct.com/science/article/pi
i/S2214785320302844?

via%3Dihub

Scopus

Review of some Applications of 
Chitin/Chitosan with 

Metal/Metal Oxide Composite

Dr.AL.Kavitha
International Journal 

for Research in Applied 
Science & Engineering 

Technology

https://www.ij
raset.com

https://www.ijraset.com/files
erve.php?FID=23810

EUROPUB- 
UK Indexed 

Journal

Split and Non Split Eccentric 
Domination In Fuzzy Graphs

S.Geetha
International Journal of 

Management 
Technology and 

Engineering,

http://www.ij
amtes.org/

https://app.box.com/s/jdv77
ebrwlmjphhmczsbq81u595b6

qme

UGC CARE 
TILL 2019

The equitable bondage and non-
bondage number of a fuzzy graph

S.Revathi
International Journal of 

Management 
Technology and 

Engineering

http://www.ij
amtes.org/

https://app.box.com/s/f7ng5
f8um5xsuqky4j695jpw1xd1fn

jm

UGC CARE 
TILL 2019

Ecofriendly ultrasonic natural 
dyeing of wool fabric with 

natural dyes obtained from 
wrightiatinctoria

Dr.P.Saravanan
International Journal Of 
Scientific Research And 

Reviews

http://www.ijs
rr.org

http://www.ijsrr.org/pdf/826
59.pdf UGC CARE

Latice points on the 
homogeneous equation 7 
(x2+y2) – 13 xy = 31 Z2

Mr.G.Jeyakrishnan
Journal of Information 

and computational 
Science

http://www.jo
ics.org/

https://drive.google.com
/file/d/1jyvLt3DiQ3RPAJ
nNLNeV0tHmOmZ247Je/

view

UGC CARE

Octagonal Numbers, Square 
Numbers and Pythagorean 

triangles

Mr.G.Jeyakrishnan
Journal Of Analytical 

And Experimental 
Model Analysis

http://www.ij
aema.com/

https://app.box.com/s/sa1yfi
kn9zd2h74scfe0io4ck8hr2e49 UGC CARE

Experimental study on recycled 
coarse aggregate in concrete

 by using m-sand and silica fume
Ms.R.Revathi

International Journal of 
Advanced Research in 

Basic Engineering 
Sciences and 
Technology 

https://www.ij
arbest.com/

https://www.ijarbest.com/jo
urnal/v5i5/1853 Others

Experimental Investigation on 
Concrete by Replacement of Fine 

Aggregate with Stabilized Soil
Ms.R.Revathi

SSRG International 
Journal of Civil 

Engineering (SSRG-
IJCE)
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Mr.S.Rajarajan , etal

International Journal of 
Technology in 

Computer Science and 
Engineering

https://mediu
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Rajaparthiban

Materials Testing

https://www.d
egruyter.com/j
ournal/key/mt

/html

https://www.degruyter.c
om/document/doi/10.31

39/120.111230/html

Scopus/SCI
/Web of 
Science

Development of coloured 
emulsion paints with IR 

Resistant Coatings over Asbestos 
Sheet

Dr.AL.Kavitha

Journal of Advanced 
Material and 

Applications,ISSN: 2582-
5070 

 Vol.1, 2018, pp.9-12

https://www.
madrasjournal
series.com/ad

vmaterapp

https://www.madrasjour
nalseries.com/_files/ugd/
5a09b5_2f191201b9354
1bca0cbeadff11cbdc8.pdf

Others

Economic Development Of IR 
Coatings In Asbestos Sheet

Subasri, A.,
 Dr.AL.Kavitha

International Journal of 
Current Research in 

Life Sciences, ISSN No.: 
2319-9490, Vol. 07, No. 
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Multicast Routing In Mobile Adhoc 

Networks

S. Baskaran, J. 
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Abstract 

In terms of sustainable and cleaner production, the utilization of' Paper wastes in the nanufacturing of cco-

friendly building materials has atracted attention in recent years. In the present study, Papercrete (ly ash basel 
bricks were produced to delermine the influences of paper pulp and fly ash on the physical, mechanical, and 
thermal properties of bricks. The following parameters were examined for the bricks produced at Ollice paper 
and newspaper, water absorption, apparent porosity, cfflorescence, bulk density, compressive strength, and 

thermal conductivity. For the brick production, Fly ash was used up to 30% up to 50%. 

Keyword: Pupererete, Fly ush brick, Thermal insulation, Lightweight brick 

I. Introduction 

Papercrete is a sustainable construction material that consists of re-pulped paper fiber with Portland cement. 

It is apparent as an environmentally friendly material due to significant recycled content. Its annual energy 
consumption exceeds that of all the other engineering materials[ 1,2]. These days carbon emission from 
construction sites due to the use of cement is globally issued[3,41. The brick places a major role in the 
protection of building from the outer environment and their physical and mechanical properties helps to 

determine the energy demand of' the building and provide the thermal comfort to the occupant [5 9. 
On the other hand, peoplc's desire to live cco-environment is continuously increasing. An probable seven 
percent of the global carbon dioxidc emits during manufacturing process of the concrete [2,4]. Papercrete is 

new composite material. By using the waste paper, papercrete is reducing the dead load for the 
structurc[ 10,11].And the papercrete have good in1pact absorbing property[ 12,13. 

The huge requirement has been positioned on construction building material industry particularly in 
the most recent decadc owing to the growing population which causes a chronic scarcity of construction 
materials, This cxperimental study investigates the potential use of waste paper for producing low-cost and 
lightweight composite concretef l4 16). This alternative concrete was made with papercrete. 
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Abstract 
1n this work Copper based composites were synthesized from Cu and SiC powders using Powder Metallurgy (PM) technique. 

The composition of the composites nrc Cu, Cu-5 wt% SiC, Cu-10 wt% SiC and Cu-15 wt% SiC were made using 400 kN 

hydraulic press and sintered at 900 °C using muffle furnace for 4 h. Scanning Electron Microscope (SEM) analysis was done on 

ball milled powders nnd sintered samples showed the unifonn dispersal ofSiC in the Cu. EDAX analysis evident the ~1.UTCnce 

ofSiC in the matnx. The addition ofSiC in Cu improved the hardness and compressi~ strength (CS). Salt spray \."OOOSioo test 

resulted that, the improved corrosion resistance was obtained for the composite contain 10 wt.% ofSiC. The corrosion rate was 

accomplished for the Cu - IO wt.% SiC composite as 0.000894535 mm/year. Highest CS was attained for the sample contain 

IO ~ % of SiC and highest hardness was observed for the sample contain 15 wt.% of SiC. The strengthening mechanism was 

discussed with the bdp of SEM imag\:S. The density was decn:ase<l and the % porosity was increased for the increasing wt.% of 

SiC in Cu matrix. The sintered density is higher than the green density for all the samples. From the observed results, it is 

concluded that produced composiles would be suitable for radiator applications. 

Keywords Copper • Silicon carbide · Compositi,s · Powder metallwgy · Prop4:rties 

1 Introduction 

Metal matrix composites (MMCs) arc extensively used in nu

merous applications because of its exceptional properties such 

as strength. hardness and conductivity [23]. Copper and ils 

Rlloys are popular ductile materials which bRS greater impor

tance among the all the metals because of its excellent corro

sion resistance, thennal condu\.1ivity and workability (20]. Cu 

composite11 arc very useful materia!I for automobiles, marines, 

and machinery. Cu matrix composiles arc used in electrical and 
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electronics fields in the manufacturing of springs for radiators, 

relay contacts, swilcbgear and rotor bars [22]. The properties of 

the copper could be improved by reinforcing various oxides and 

carbides through various techniques such as casting and PM (2). 

SiC is the useful rcinforcemcot since it bas better properties and 

low cost one. Beibci Chen et al. developed copper-based com

posite by reinforcing with NbS~ and CNT and reported that the 

inclusion of aforesaid panicles improved tho wear behavior of 

the composites [4]. Hua Bai et al. developed B4C reinforced 

copper composites using clcctrolcss dcpositlon and they report

ed that the inclusion of B4C dccn:ai.cd the conductivity (I]. 

Jian-Tao Yao ct al. developed Mo-Cu composites through in

filtration process and studied the UlCChanical and microslructure 

of the composites. The improved thermal conductivity was 

achieved for the copper tilled composia (30]. 
Yunhong Liang et al. studied the behavior ofTiC filled Cu 

composite at Ar ond air atmosphere and reported the mecha

nism of diffusion and pn:cipitation mechanism [13]. Silicon 

Carbide (SiC) i.~ a mostly used reinforcement materials for 

developing MMCs because of its excellent strcllgth and hanl

ncss (8, 9. 11]. Among the various methods, PM is the efli

cient method to produce the MMCs as aluminiwn (25], 
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Abl·Jract 

Recent researches of diflerent countries have used traditional seed oils 

such as sunflower oil, soybean oil for the synthesis of biodiesel. In the present 

investigation, (pumpkin) Cucurbita pepo.L and prosopis juliflora seed oil was 

used for the synthesis of biodiesel. Since these are produced in large quantities in 

India, oil cost is low. Diethyl ether as additive was added to the above blend and 

performance and emission parameters were compared. Performance tests were 

conducted using biodiese/ blend in water cooled, constant speed, Cl engine and 

the emission characteristics were analyzed using a jive-gas analyser. It was 

observed that there was 9.89 % increase in Brake Thermal efficiency and 14.35 % 

reduction in Brake Specific Fuel consumption at the maximum load for B20 blend 

with Sm/additive. fl was also noled that emission of CO reduced by 0.65 % than 

that of diesel. CO2 by 10.3 % and NO by 21.1 %for B20 blend and further, 

emission of CO reduced by 14.3 %; CO2 by 13.8 % and NO by 25.83 % was 

noticed when additive was added to B20 blend. HC emission and smoke opacity 

increased by 33.8 % and 16.56 % respectively for B20 blend and increased by 

26.47 % and 5.15 %/or B20 blend with additive which indicates reduction of HC 

emission and smoke opacity by adding additive to biodiesel. The combustion 

characteristics of blended biodiesel (50:50 for Cucurbita pepo L and prosopis 

juliflora) with additive closely follow that of diesel. Hence this blend is used as 

fuel in CJ engine without any engine modification. 

Keywords: Cucurbita pepo L, Prosopis Ju/iflora, B20 biodleseel blend, Diethyl 

ether, Emission characteristics, 5-gas analyser. 

1. Introduction 

Bio-diesels are extracted from the organic vegetables, waste oil and animal fat that 

have increased the higher potency as compared to fossil fuels in current engineering 

researches (I]. The biodiesel plays a major role in India for the usage in commercial 

applkations and also decreases the usage of non-renewabk sources. Industrial 
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ABSTRACT 
The most promising renewable, alternative and environmental friendly liquid fuel is bio

diesel. An experimental investigation has been carried out to investigate the performance and 
emission characteristics of a CI engine without any engine modification fuelled with pumpkin 
and maize biodiesel with various percentages of blends. The present work investigates the 
biodiesel obtained from transesterification process of Pumpkin and Maize is used as an 

. alternative fuel to diesel. The performance, combustion and emission test using Pumpkin-Maize 
(PM) biodiesel and their blends (10%, 20%, 30%, 40% and 50%) with diesel were carried out at 
variable loads conditions. The research comprises of the performance, combustion characteristics 
such as brake thermal efficiency, brake specific fuel consumption and emission characteristics 
such as Carbon monoxide (CO), Carbon dioxide (CO2), Hydro carbon (HC), Nitrogen oxide 
(NO) and smoke opacity were determined. Also the recent research notifies the engine running 
with biodiesel exhibit NO emission in higher concentrations. The results concluded that for B30 
blend, an increase of 13.75% in brake thermal efficiency of the engine was observed at 80% load 
respectively. A decrement of brake specific fuel consumption bas been observed, especially at 
higher loads for B30 by 11 % respectively. The CO emissions increased by 27.3% and HC 
emissions increased by 27.2% for B30 blend at maximum loads whereas Smoke opacity 
decreased by 1.88% and NO emission decreased by 26.9% emissions were observed with respect 
to diesel fuel. Finally the research highlights the production of PM biodiesel fuel with proper 
proportion in order to achieve better engine performances and emission characteristics. 

Keywords: Pumpkin-Maize biodiesel, Combustion, performance, emission, jive gas analyser. 
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Ab.vtrt1ct 
Bio-Diesel is an inexht1mlible t1sset and a good alternative to conventional die!lel fuel. The 
.mpply and demand holds lo develop alternative fuel.r, which was stimulated by the depletion of 
the fas.vii fuel due lo the limited resources. The main aim of the current study is to evaluate the 
performance and emission characteristics of a dual fuel was formulated using diesel with 
pumpkin seed oil llS pilot fi1e/ blended with diethyl ether as additive and jojoba seed oil as 
primary fuel blended with 1-penlanol as additive in a dual fuel engine. The performance 

. parameter,\' like brake .vpecific fuel consumption, brake thermal efficiency and exhaust 
emissions of CO, C01. HC and NOx were determined. The testing can be done at constant 
lpeed at 1500 rpm. The comparative statement from this experiment of bio oils reveals that a 
significance improvement in the results of engine performance and emission characteristics of 
C. I engine. 

Keywords: Pumpkin Seed oil, Jojoba seed oil, Diethyl ether, /. pentanol 

1. Introduction 
Vegetable oil can be used as an alternative fuel in diesel engines due to the foreseen 

scarcity of non-renewable energy, the study of the future fuel is an unavoidable target. A 
research reported that the cotton seed methyl ester was used as an alternative fuel which 
yields, the engine torque and power was lower than that of diesel fuel varies in the range 

. of 3-9%, SFC consumption was higher than the diesel in the percentile of 8-10% and the 
carbon-dioxide, carbon-monoxide and NOx emission is found to be lower than diesel fuel 
[I]. Pumpkin seed has considerable oil content by nature, the oil from the seed can be 
converted into methyl ester and various blend ratios were examined and compared with 
diesel fuel. Tests were performed at different loads condition in a single cylinder, four 
stroke and air cooled direct injection diesel engine developing power of 4.4 kW at rated 
speed of 1500 rpm. The result reveals that the combustion analysis, it is found that 40% 
volume basis considered as an optimum blend. The maximum heat release rate occurs for 
diesel fuel and followed by pumpkin oil methyl ester diesel blends [2). Jatropha methyl 
ester is used as a bio-oil and blends with diesel and butanol through transesterification 
process with a catalyst sodium meth-oxide. The results of the comparative statements 
reports using methanol and ethanol, further the reaction rates and impacts were discussed. 
The performance measures were evaluated such as BSEC and brake thermal efficiency 
along with emissions of hydro-carbon, carbon-monoxide, NOx for the test fuels. The 
performance parameters are evaluated and found to be lower for all the blends in case of 
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.u.tnct. In recent )'caB lhc copper matriA composites (MMC) has become ■ noteworthy composite amonpt metal 
INllrix composites due to its salient rca1ures. Copper matrix composites reinforced with various micro and nano 
rciofonxmcots are very suitable materilll for m■ny industrial applications. The new kind or copper matrix composites 
Ulisfy lhc industrial needs. exhibit improved mocbarucaJ properties and present scope for cutting down production cost. 
Tlac pcrfunmncc or lbcK matcri■ls is for the most pan based on selecting the pm:i5e groupin11 or n:infon:in11 materials, 
• some of lhc process panmctcrs arc linked 10 the rcinfon:ing materials. The copper matrix composites can be fabricated 
tbroagh vwious ta:Juiiqucs namely compo-casting. COlll(IO-QISting, rhco casting, ultra-sonic as.,istcd casting, stir ca.1ting. 
io--silu, po•dcr m<iallurgy technique, etc. From these various production methods powder.metallurgy (PM) tccboique is 
die most prum,ncot and cbc:apcr alternative to manufacture the copper matrix composites. In this article, review of the 
racarcb work so far in 1hc related area of coppc, matrix composites hu been carried out. 

INTRODUCTION 

Copper u being utilized for numero\11 usages contact breakers, rocket engines, liners of combustion chamber 
wall, & nozzk.s of gas turbines and so on [ l ). Because of its excellent conductivity characteristics of copper is 
aploited in wdwn1 electrode, rocket nozzle liners, magnetic confinement fusion reactors & reusable launch vehicle 
(RL V) engiacs [2].Copper matrilt compotites nrc wide spread utilized for different usages such aa like bearings, 
blllbea and blocks owing to its excellent corrosion, wear and thermal conductivity (3].Howcver, C1>p_pCr posse.u 
certain diaad-v.ntagcs less hardna1, frail cn,ep resistance, leu yield strength whlcb could overwhelm usages of 
copper (4}. further to defeat those impediments, reinforcements like SiC [S],TIC (6), AlzO1 [7], Fly Alih (8) and 
T'JOi [9] could mhance tribolop:11 and mechanical performance cbaractcr.iatics of ~'Opper MMC1. Centrifugal caatifta cndor,es operative metal filling in mixture with fine micro structure that generally results in enhanced 
inclusive mechanical behavior (I OJ. Compo-cuting method is used for producing intermittently strengthened metal
matrix compo9iles (MMC1). In Compo-c:utina manufacturing method, 1tnmgthenlna material ii poured to a 
lefflitolid alloy matrix and finafly the mixture i1 dispersed dynamically ( 11 ). Squceu casting method adopted fur 
major RIMOnt dccfeuinJ the quantity of trapped pses and dccreaaina tho quantity of aolidincation reduction 
f 12).Stii casting fabrication method composilCS exhlbha aupcrior propcrtica. Composites fabricated through stir 
CIIUAI medwld will f)OIICSS good mechanical propcnies ond makec the composites UJCful for ounlOf'Clua enain«ri"ll 
tpp(ialiona (IJ). Jn , 11u manufacnuina methods an, protubcn1nt ootuality ,ommcrcial ond wb•idizing numcrou~ 
merill fh:.tn ttmt of ocher tedwquct like fine clispcnal of good bonding atrength amid maltbt and rcinfon:cmcnt and 
fioe ltU\ cnh1~meo1 (14']. Powder mctalluray fabrication route possessn various merit& over, other produelion 

. l"nllfloda. It ill (be ea,iftl and appn,prla1e technique lo fabricate MMC, having delliroo propcrtia ( 15]. Pravccn 
lt.umar ct al [16} teponed Oiat l'M technique ia tbc most liuin; route to mllke MMCs havina homoacnous 
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and deionized water nanofluid on solar parabolic trough collector 

G. Vijayan 1G • P. P. Shantharaman2 • Ramallngam Senthll3 
• R. Karunakaran4 

Received: 25 February 2020 / Accepted: 26 September 2020 
o Aka~mi.1 Ki.do, Budapest, Hungary 2020 

Abstr•ct 
The present work analyzes the performance of unshielded receiver tube integrated solar parabolic trough collector where 

Al203/deionized (DI) water nanolluid of tow concentrations was used as heat transfer lluid (HTF) element. Nanolluid is 
synthesized at various volume fractions starting from 0.2 to 1.0% with surfactant-free condition. by ultrasonic technique. 
Several researchers investigated the performance of higher nanolluid concentrations ( I .(}-5.0%) with and without surfactants 

on parabolic trough solar collector. The outdoor experiments are conducted for two HTF flow rates of 0 .0 IO kg s-• and 

0.015 kg s-•. When lhe nanolluid is subjected as HTF. the DJ water acted as a base fluid . While DJ water is allowed to flow 
through the absorber, it performs both as HTF and heat storage lluid. The synthesized nanofluid al various volume fractions 

is allowed to flow through the receiver for the purpose of analyzing the thermal performance and compare the results with DI 
water. The collector efficiency increases with the mass now rate as well as the concentration of nanolluid. For 0 .015 kg s-

1
, 

the maximum efficiency was calculated as 59.13% (hourly) and 58.68% (average). 

Keywords Alumina nanofluid · Deionized water . Concentration . Solar parabolic trough collector · Unshielded receiver 

List ofsymbols Nu Nusselt number (-) 
A Area (m2) Pr Prandtl number (- ) 
CR Concentration ratio(-) Q Heat gain (W) 

DJ Deionized (-) Re Reynolds number ( - ) 
D Diameter(-) S Solar flux (W m-2) 

F. R. Factor (-) SPTC Solar parabolic trough collector ( - ) 

HTF Heat transfer fluid (-) T Temperature (0 C) 

/ Radiation (W m-2) U, h Coefficient (W m-2 K-1) 

K Thermal conductivity (W m-1 K-1) USR Unshielded receiver(-) 
K((J) Incident angle modifier V Volume (m3) 

L Aperture length (m) W Aperture width (m) 
m Mass (g) 
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Subscripts 
a 
b 
bf 
fi 
fo 

ins 

np 
opt 
r 
R 

Aperture, ambient 
Beam,tih 
Base fluid 
Nanofluid inlet, inside heat transfer 
Nanoftuid outlet 
Jnner 
Instantaneous 
Heat loss 
Nanoparticle 
Optical 
Radiation loss 
Heat removal 
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Experimental study on recycled coarse aggregate in concrete 

by using m-sand and silica fume 
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ABSTARCT: The recycled aggregate 

prepared Ii-om !he crrn;hing or concrete was 
studied. It was found that the recycled 
aggregate is covered with loose particles that 
may prevent good bonding between the new 
cement matrix and the recycled aggregate. 
Every year concrete indm;try using 12 6 

million tons of natural resource. Recycling is 
1110st d'fective methods li.>r dealing with the 
incn.:asing volume ol' waste for preservation 
of the environment. Demolition waste in 
order to conserve I he no n-n: newab k: na ttu11 I 
resomccs. recycling of concrete demolition ..., 
waste as coarse aggregate for new concrete 
would facilitate its large-scale utilization. 
There is a whole range application recycled 
material in both architecture and ~ivil 
engineering. The experiments will be 
conducted on M2U concrete grade. Slump 

cone. compaclion factor and vie bee test will 
be conducted to determine workability or 
concrete. Compressive strength and llextu-a I 
test will be conducted to determine the 

strength or concrcl1.: tor 28 days. · 

I.I INTRODUCTION: Concrete is the 

premier civil engineering construc~io n 
materittl. Concrete is considered as bnllle 
nmtc:'rial, primarily because or its low tensile 

capacity and poor fra~ture to~1ghness. 
Concrete manufacturing involves 
consumption or ingredients like cement, 
•igoreo·11es wa~ · , mix\unjs(s). Among 
' ::-

2 
• - 1 bf l'1 .uo 

Department of Civil Engineering 
~ln~s Colle_ae of Engineering, 
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all the ingredients, aggregates form the major 
part. Inert granular rnaterial'> such as sand, 
crushed stone or gravel form the major part 
of the aggregates. Traditionally aggregates 
have been readily available at economic 
prices and of qualities to suit all purposes. 
But, the wntinued extraction of aggregates 
from naltu·e has caused its depiction al an 
alarming rate. Many of the non-decaying 
waste materials will rnmaining the 
environment for hundreds, perhaps 
thousands of years. The non-decaying waste 
materials cause a waste disposal crisis, 
thereby contributing to the environmental 
problems. Use of this material in such a rate 
leads to preservation of natural aggregaks 
sources. In light of this in the contemporary 
civil engmeermg construction, usmg 
alternative malerials in place of natLU·al 
aggregate in wnercte production makes 
concrete a sustainable and environmentally 
friendly construction material. Aggregate 
made by cm-;hing demolished waste and 
acquiring the coarse aggregate from it tor 
replacing the new set of new bought 
aggregate i.e., cost cilicicnt. 

110 

1.2 OBJECTIVl~S 

• For sustainable development of 

structures 

• To reduced or utilize the waste generated 

from structw·es 
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Abstr111:t 
Rin:r Si111d i11 the co11structiu11 .field, c:specictlfr in 

lite production of cu11crete is of ltiglt demaml. Even 
1\,/-sand a11d other nwtc:rial arc: 11sc:d as its 
repl(l(:e111e11t; //,ere is always a 11eed .fiJr beller 
altematives. An c.1peri111ental l,11,estigatiu11 ltas hel!/1 
rnrried out to stu,~1· tlie belwl'io11r of concrete hy 

replacing the/ine aggregates with stahilised reel soil. 
Here in this s/111~1' M-Sa11d and lime is used tu 
stahilise the red soil as tu improve tl,e e11gil;eering 
properties of the soil. The plllin cement cu11cre/c: of 
M 15 grade hus been casted u11d its 1v!eclwnical 
properties such as Co111pressi1·e strength, Split tensile 
strength are tested a11cl the clurahility properties like 
purosity, thermal resistw1ce a11cl souml11ess ure also 
tested in this stuclv. It is uhserved that a good 
1,rogress i11 hut/, 111eclu111ical and durability properties 
of this special concrete when compared to the 
co11\'e11/io11al crmcrete. 

Keywords - soil r:o11crete, red soil, stahilised soil. 

I. INTRODUCTION 

Tiu: developing countries like India an: ll1cing 
shortage of good qua I ity natural sand and parlirnlarly 
in India, natural sand deposits are being used up and 
causing serious threat to environment as well as the 
society. Rapid cxtraelion or sand from river bed 
causing so m,rny problems like losing waler retaining 
soil strata, deepening of the river beds and causing 
bank slides, loss or vegetation on the bank of rivers, 
disturbs the aquatic Ii fc as well as disturbs agriculture 
due In lowering lhc water table in the well clc. arc 
some of lhc examples. Thus this paper showcases the 
ideology of using stabilised red soil as replacement or 
mtlural tint: aggn:gatcs in the cunert:te production. 

Red soil is the lhird largest soil group in India. 
Red soil is the best part of the Indian earth 's land on 
which we can see by the physically in our surround of 
thc slale like in the Tamil Nadu, southt:rn Karnataka. 
nurlh-easti.:rn /\mJhra Pradesh and some parts of 
Madhya Pradesh. Chhallisgarh, and Odisha. II is lhc 
co111b1nal1on ur lhc rock material and the ignitions 

nlain. They an: sandier 

241 tilt~ 
De rtment of Civil Engineering 

II. STABILISATION OF SOIL 

The lerrn stabilisation is dclined as the method of 
changing the natural soil to meet engineering 
properties. ft may be done to improve the grain size, 
strength, shrinking ability etc., Soil can be stabilized 
by material like lime, cement, gypsum, etc. Recent 
trend arc practising the stabilisation of soil by M
Sand. In this study, we have used M-Sand and lime as 
a stabilizer lo stabilize the red soil. In this study, 
mixtun: of 10% of lime; 30% of M-Sand and 60% or 
Red soil comprises the line aggregate portion or the 
concrete mix. 

A. Need ,1·u111e stahili.mtio11 
Red soil have some clay particle in it, when ii 

is used wilh concrete, it will leads to shrinkage or soil 
while drying that induce the damages in the concrete 
structures. When lime stabilisation is done, the 
chemical reaction between the lime, water and red 
soil breaks down the clay particles by increasing the 
pH of the soil. From this reaction, Silica a11d alumina 
an: n:lt:ased and react with calcium from to form 
cemcntilious product namely Calcium Silicate 
Hydrates (C'SH) and Calcium Aluminates Hydrates 
(CAI-I). 

B. Need ofiU-Swul st11hili.mtio11 
Sine.: red soil is highly permeable in nature 

ii will rcducc the durability of the concrete. Thu~ 
stabilising the soil by m-sand reduet:d the 
permeability with increase in proportion of M-Sand 
and also reduce the voids between the soil particles. It 
also result in the increase of soil strength. 

HI. OBJECTIVES -;r: ~~\_~~l~ 

To study lhc strength or thc eoncrclc by n.:plt~i~ INCIIIIA L . 
tht: natural fini:s aggrt:gates with ~ ltflt of Englnaer1n 
soil. , ~LJ(ULAM . S13 303. 
To investigate the durability of this spccial 
concn:lc. 
To produce bcller and low cost rcplact:rncnt 
product without compromising the stri:ngth of the 
concn:lc. 

To minimizl: or to avoid the usage of river sand in the 
rnncrele and there by salcguarding the .:nvironmcnl. 

~una1t1am, ' 1:1·www.intnnationaljournnlssrg.org Page 5 78
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Experin1ental Report on Flexible Pavement by Using Hydrophobic Silica Sand, Zeolite and 
Steel Mesh 
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Abstrnct 
Tl,e l'ision uf uur projecl is lo reduce glubc,I warming, w,c/ tl,e mission of !he project is lo cons/met .flexible pavement without uJf'ecting the e11viron111e11/. The agent zeolite was mixecl with asphall mix to reduce cnrho11 dioxide le,,ef and increase the strength c!f' the pavement. llyclropl10bic silica sand was used i11 the asphalt mix/i1r the replacemenl uffi/ler cu11/e11t to reduce purusily. The secumlWJ' aim of uur project is to reduce the crack in pavemenl by usi11g steel mesh. The n.'uso11 behind !he stl'el mesh is to increase !he life spun of the .flexible puvement. Cost expe11ses of pm1ement cunstructio11 w,d mai11te11a11ce were compared with our i1111ovalil'e pavement constmclio11 as per the ( 'PWO (Central Puhl fr· Work Department). 1'he aggre.~ate lest.,· such as impact test, ahmsio11 test, crnshing test 11·ere rn111l11cled us per IS- specificatio11s. Cal!fim,ia heari11,~ mrio a11d dr1• de11sity test hy cure cutter me/hoc/ were identified the soil stahility, type uf soil ,t'l,id, 11'£1.I' under the pavement to i11c:rease stre11gth. Pavement 1hickne.1·s ,va.1· rnlculated for WMM (Wet Mix Macadam) und BC (Bit11mino11s Concrete) hr CBR lest as per /RC 37-2001. Marshall Stahilitv tes:1. which deals with the stability u11d j/oll's properi,1• ,~( asphalt mix to uhtai11ed high~,• stahili:::ed paveme11t la.wrs. The /RC (l11dia11 Road Congress) codes cfpraclice.1· were usedji1r the pavement desig11 stw,dcmls and codes of /11tlic111 stanclarcls .fur the test prU<'(!(/11res of hi lumen. 

Keywords: Clohal warmi11g, .flexihle pavement .:.eolite, hyciruphohic silirn .w111d. steel mesh - cracks, life spa11. C().\'/ expense.,·, CPWD, WMM (Wet Mix Macadam). BC (/Jitumimms (,'()mrele}, Marslw/1 test, IS uml IHC Cocle (J(praclices. 

I. INTRODUCTION 
A. Grc11111l11r sub-base 

Laying and compacling wt:11-grach:d material on prcpar..-d sub-grade. Malcrial shall be laid in one or mon; layer,. The material to be used tor the work shall he natural , and, gravel, and crushed stone. 

~¼tb)l°l 
HOD . g 

f Civil Eng\neenn - ent o · g c Engineenn , ~~col\eg~ pf .. ,,· 1·3 303. lhaniavur · ,,una\ku\am, 

B. Wet Mix /1111cculll111 
Laying and compacting clean, crushed, graded aggregate and granular material, premixed with water, lo a dense mass on prepared sub-grade or existing pavement. The thickness of a single compacted Wet Mix Macadam layer shall not be less than 75 mm. Coarse aggregate shall be crnshed stone. If crushed gravel is used, not less than 90% by Wt of gravel pieces retained on 4.75 mm sieve shall have al least two fractured faces. If the water absorption value of a coarse aggregate is greater than 2%, the soundness test shall be carried out as per IS- 2386(Part-5). 

C Bit11111i1w11.,· c,mcrete (BC) 
BC is a Dense Graded Bituminous mix used as a wt:aring eoursc for heuvily trafficked roads. BC: mix consists of coarse aggregates, tine aggregates, tiller, and binder blended as per Marshall Mix design. 

II. PROBLEMS AND SOLUTIONS IN 
PAVEMENT 

A. Problems icle11tijie<I in flexible p1111emell/ 
• Little less in the strength of the pavement • Emission of C:o2 during the process of melting bitumen leads to global warming • Li ti: span is less 
• Cracks developed quickly 
• Soil erosion under the pavement 
• The cost of bitumen is high 
• Less soil strength 

B. /VJ(lterial meclfor the sul11tio11 ofproblem.,· 
Hydrophobic silica sand - The hydrophobic silica sand used 5% tiller content in asphalt mix to dcercasc the porosity ofthc pavement und as .i waler repellent. Aggregate -Clmm, 12mm, 20mm. 2.36mm for Bl' (Bituminous course) grade II, 40mm, and M-san<l for :·;r:'("'(r~t:'"i': WMM (wet mix macadam) were used. · • I lo\. 1).§)~ ~ Zeolitc - When 30% of zeolite instead of cement <)..-'-tt used in concrete, it fully absorbs carbon dioxide ''-"-INCIPAL aehicve better strength. We used only 5% zcolite iJ' E •nee- .g incn.:asc the strength of tlcxible pavcmcM\Mlil QQJlet• of OQ',_ " ,. ' · • ••r l WU' .... • 61 ,) -.lj)~ , 

absorb carbon d1ox1dc. PUM~~ 1,,r1 . Strei mesh - 2mm stt:cl mesh is laid under a hiluminuus course used to reduce the cr.11.:ks in the llnibk parcmenl and im:reasc the lifr span. 

79



,, . . : .... . !, 1/1-.' lf.ir : ,11~ 

Experimental Investigation of Carbon 
Nanotube Concrete 

R.Snndharam 1
, K.PaYithra:, K.Ranjitha ', K.Rasika\ S.Vinoth/ 

Assistant Pm/essor 1
· UC S u:den1 :. ·'·; -'· 

Kings College of Engineering. Punalkufam. G~ndarrnkollai Tcz luk Pmluko!lai Disrriu. Tamil .\'adu. India. 

Abstra,·t 
Concrete is one of the must used materials in 

various fields jiJr arriving a struc/ure. 11111 still ii has 
weakni:ss und draubucks. Tu mitigate this prublem. 
the nanutechnulug_r has been imple111e11/i11g This 
paper assigns Carbon Nanotuhe (CNTs) in the 
concrete lo enhance its properties. II also goes 01·er 

lite sources. properties o/ CNTs. By revising n1rious 
papers, jiJr ensure that adding 0.25% and 0.5'!-u o( 
Multi Walled Carhon Nanotuhes (MWCNTs) by the 
ll'eight of cement in the conc-rete mix. CNT concrete 
exhibit the mult{/i111clio11al properties such as self -
strain sensing. damage sensing. i111prm--es i11te1:Ji1cictl 
i11teraclio11 and also it act as a concrete repair 
material 1vhe11 i1 is cement composite. 
M11/ti/11nctio11aliz1• is aflracti1·e for cost rec/11ctio11. 
durnhility e11lw11ceme11t. !tuxe jitnclional 1•ulu111e. 
design simplifica1io11 ctncf ahsence of mecltunirnl 
property loss. So11ica1io11 process is carried 011/ tu 
achieve 1l'ell dispersiun o( CNTs h<!}vre adding ii into 
the concrete .fur improving the s1re11gth ancl 
duruhility o( CNT used concrete. CNT cuncrele ll'il! 
upgrade 1he c"111pressi1·e uml tensile strength c~( 
concrete co1111wre '" , ·u11,,e11/iu11al concrete. This 
paper explores more cletai/s about the 
i111ple111rn/alio11 o( CN1:,· u.1· rein./urcement JiJr 
<'(Jl/crele /0 e11lw111:c' ifs lensile properties. 

Keywords: (. 'oncrelc' - ( 'urhcm Nunoluhe (CN1) -
Su11icalic111 process - ( ·0111pres.1·il'i> s/re11gth - Tensile 
strength 

I. INTRODUCTION 

C:oncn:h: is a brillle material, composite of 
cement. fine aggregate. coarse aggn:gatc am] water. 
The <.kvdopment of crack is a major complication. 
Today. use or reinforcing s teel lo reduce the 
dcvt:lopment of crack and it also an-est crack at micro 
1,:vt:1 as possible. The behaviours of cementitious 
materials arc significantly dependent on their 
configurations a t the Nano- level. Nanotechnology 
w.is lirst started with a talk entitled by physicisl 
RICHA IU> P. FEYNMAN al an American Physical 
Sm:1ety meL'ling al the l'allfornia Institute of 
Technology (CalTcd1) on Occcmbcr 29, I lJ5lJ, Ion!.! 
before th~ term nanotechnology was used. Th~ 
cc:mcnt1lious matc:rials al the nanol.:vcl havl· ,1 !!rc:at 
1111pact 1111 thl· charaelcristics of connett: such as: 

~L-~/t./12 

strcngth. duct ii ity. rn.:ep a nd shrinl.:ag..:. fr.1c-ttin: 
behavior aml durability. 

A. Nunorec/1110/ogy 
Nanotechnology is the crea tion of useful L'r 

functional matcrials. devices and system:- thrnu,::h 
control of matter on the nanometre kngth scak and 
exploitation of novel pl!l'nomcna and propcrt il':
which arise' b,:caus,: of the nanom,:trt' length sc:1k. 
Nanotechnology incl mks the synth,·sis. 
characlcri;-ation. explornt ion and utilization uf 
nanostructured materials. The tern, 'nanoteduwlogy' 
was used first by the Japan~·s,: scicntists Nori11 
Taniguchi. Th,: "Nano" in Nanotc:l·hnology come:
frum the Greek wurd "Nanos·• that means dwarf 
Scientists use this prdix to indicate I 0·

0 

l,r un.: 
billionth. Nanotechnology is c·allcd ::i ··bottom up" 
technology by which bulk materials can b~· built 
precisely in tiny building. blOL·ks. Thc:refon:. fL'Sultant 
materials have frwer defects um! highc:r quality. The 
branch of technology that dc:als with dimensions and 
tolerances of less than I 00 nanom,:ters. cspccially till' 
manipulation of individual atoms :md molccuks. This 
technology used to incrcast: the lift· of concrete. 
create fire n:sistant matL·riab and "ivc huildinu 
materials qualities such as "self- healin~" and "self~ 
cleaning". Various nanoparticlcs WCfL' ~1v:1ilable and 
used in thL· constmction lidd: some of them arc N:1m, 
Silica. Carbon Nanutubc. Titanium dioxide. l':trbon 
fiber. Currently. the use of n,momaterials in 
construction is reduced. main!)' for the follm, ing 
reasons: till· lack of knowk·dgL' l'OnL·crnin!.!. thL· 
suitabil· nanomatcrials for C\lllStntl'tion: the l,;ck of 
spccilic standards for design of constrnction clcmL·nts: 
high costs: the unknown of health risks associak·d 
with nanomaterials. The field of nanotedrnolo"v in 
g1:ncral. is loosely di,·iJcJ into four subarcas: ~- · 

• micro and Nano instrnmt:nts 
• Nano electronics 
• Nano bio sysll'lllS and 
• Nano cnginecrc-d materials. 

PRINCIPAL 
8. /\'(lll(}/~Ul'lic~e.\' . \et' ot Enti""rin§) .. 

; . fl~l' tundamcntals _o t nanutcchtfJ_~ ~ KULAII. i13 313. 
the f<1ct th,1t properties ol substanl'c-s dr,i l-:\r{~~--
changc when th1::ir s ize is n:duced to thl' n,111\>lllt'l;r 
rnnge. When a bulk materia l is diYid.:d into small size 
pa11iclcs with one or morl' dimension (leng th. width 
or thickness ) in the nanomL·tcr range or l'\·,·n srnalkr. 

De~ettt'lli cMtEnglneering 
Kings College of Engineering, 

Puhalkulam, Thanjavur - 613 303 
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Abstract 

This research incorporates 

waste IJUiler ash into ma.wm,y construction 

materials using alkali-activatiun. The boiler 

ash, derived/iwu thr<!e d!lf'erent Indian pulp 

and paper mills, has many undesirable 

characteristics for alkali-activation, when 

combi11ecl with s11pple111rntary materials in 

t/l('for111 <?f day and lime, high c:umpressiv<! 

strengths are ohserved in the bricks. A brick 

for111ulatio11 with a solids phase weight ratio 

of" ush (70): clay (20): lime (10), liquid to 

solid ratio of"0.45, and 2 M NaOH produces 

bricks with com/Jr<!ssive strengths between 

11 ancl 15 111Pa l!/ier 28 days curing at 

JO"C. !111 economic and environmental 

ana(t>sis indicates that these bricks can be 

producedfur similar costs as tire clay/ired 

brick with reduced environmental impact, 

making them a viable alternative in the 

market. 

1. Introduction 

Boiler ash is a generic term applied 
lo many types of ash produced by the 
burning of various materials. They are 4 

general types of boiler ash commonly 
available, each with its own chemical and 
cnvironm:nta I characteristics. 

~¼f,)l? 
ISSN (ONLINE) .-t-Jt9-~ . . 

Department""o( Cavi~ 
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Engmeermg 
Kings Colloge of Engineering, 
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Wood Ash -From boilers whc:n; wood (or 

bark) L'i w;cd as a heating sow-cc. 

Coal Ash --From coal powered electrical 
generating power plants, actually two torm'i, 
bottom ash and fly ash. 
Tire Ash - Produced from burning shredded 

tires for file! in generating plants. 
lncinerntor Ash---Produced from burning 
MSW (Municipal Solid Waste, i.e. Garbage) 
as a waste disposal method. 

2. Highlights 

Waste boiler ash from Indian paper 
industry incorporated into bricks 
using alkali-activation. 
Compressive strengths up to 15 MPa 

using 70% ash after 28 days curing 
at 30 °C 

Economic performance comparable 
to ck1y-fircd brick, with reduced 
environmental impact 

An economic and environmental 
analysis indica tes that the;:se;: bricks 

can be produced for similar costs as 
the clay tired brick with reduced 
environmt:ntal impact, m1k ing them 

a v~1blc alternative in the rnarkct. 
\ 

J - ~ \ 1,.0l ~ 
~~~~ 
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Ahstru<"I 
Tire ren'til lec/11wl11,l!,_r is /011 ard.,· 1raste 11tili:atic111 a11d cost red1wtiCJ11 i11 n111strnctio11 i11cl11stril!s. /11 toclar 's <"011slr1t<"lion i11clustrr co/l<Tl'I<' is 111aior <JIiii i-ersatilc! h11ildi11g 111uteri11/s 1111cl i11 rnllt-rc!le. ceme111 is the most eX/Jt'nsive malt'rial 1111cl m11· project drats ll'ilh, to red11ce <"t'lflt'III cc1st h1· i11trucl11c111,!! agric11/111rn/ w11.,·re in n111<Tt'lt' a11cl ma_,· also e11vin111me11tal pal/11tio11 cc1111rnl. Sugar CUii<' l>c1gas."' ash is 11.~ecl as II p<1rti11/ n·pl,w,·111e111 o(,·1111cr<'I<'. /11cli11 proc/11ces uro1111</ 24/v/T uj sugar these cluys a/IC/ afao sume is approxim11tely the estimated sugar <"Ulll.' haga.,·se ash (SCBA) proJ11ce of llflliu. S11g11r n1tll' huga.,s,· ash (SC/JA) i., n:pluced hi" ,·e111t•11t 1111 ()~;, to ]()" ., i11 cu11crete am/ their L:C1lflfJC1rC1ti1·e is st11d1· i., Jone 011 basis u( their compressive slr<'11gtl, ulfll 1rnrkahility. The slump ccme test ,n,s 1111cler tuk,·11 <1s 11•1'// us /,urc/e11ecl cuncre/e test is nu111n·t,.,·si1·e stre11gtl, c111cl /(:'11,,ile s/r(:'11gtl, al the age of 7.1.J Clflli 28 dul"s l\"IIS ohtai11l'd. 

Keywords - .m~ar rn11e bagas.n· us/,, cemt•111. 
, ·011cre1e 

I. INTltOD lJCTIO N 

gives ash having an-mphnus silica, which has pozw lanic prope11 ies. A kw studies have been carried nul on !he ashes obtained directly from !he industries tu study pozzo lanic activity and their suitability as bindt:rs , pmtially rt:plac ing ct: nl(:nl. It is also used in concrete without adverse clkrt in concrete dumbility. Tht:rclon:. ii is possiblt: to ust: Sugarcant: l:lagassc Ash (SCl3A), as ,a:m.:nt rq1lace1111:nt miterial to improve quality and n:duce the cost of const111ction 1mterial such as 11\\Htar, concrete pavers. and wncrctc roof tiles and soil eem.:nt intt:rlocking block. The present stuuy was earrieu out by Pait ial Rcplacc1111:nt u f Cement by Sugarcane Bagasse Ash (SCBA). Our project analy~es the cffect ul' SCBA in cuncn:lc al ratio of0%, 5%, 7.5%, 10%, 15°/4,, 20%,. The experimental study examines the compressive s trength ul' hardened cuncrelc. The main ingredients consist of 1'011laml l'on.olana Cc1rc111. SCBA. river sand. coarse aggreg.all.: and wal.:r. A lier mixing, eoncrch.: srecim.:ns were casted anu subsequently all test specim.:ns were cured in waler al 7.14, anu 28 Days. 

II. MATEIUAL."i US ED 
,I. (',:111e11I 

The mos! rnmrmn ce1oc111 is USl,I is Ordina1y ~ l'u11la11d ( ·c nx:nl. Out ur lhc total production, <l· \ G •. · \ -v>\A, Portland pur✓.ulana cc1nen1 is reco!(ni~cd as a 1mjur cons1111c1ion n~lcrial throughout the world. Rescan:hcrs all over the world today arc focusing un ways or utilizing either industrial or agricuhurc was le, as a suurcc of raw 111111:rials for industry. This waste. utilization wouldn't only be a economical. but may also ..:nvironrrcnlal poll111ion control. Industrial wasl.:s . such as bl.1st fomacc slag. fly a,h and silirn tum.: arc ht:ing used as sup[llt:111<:nlary cenicnl 1cplact'1111:nl n"'1t.:rials . Currently. thcre has been an ,1llempl lo utilize the largt: am.rnnl or bagass.: ,l~h. the rcsidut: from an in -line sugar industry and the bag,l'iscbiuimss ti1t:I in .:kctric g.:nt:mtinn industry. Wht:n this waste is bum · uml.:rcuntrollcd conditions. ii also 
H O ~)h)L°7 

O1dma1y 1'011 land l'cmcnl accounts for about K0-90%. ~ ~lo \ Many ll'sls we1c comlu1:1cd to 1:en11:nt some or ~~1NCIPAL arc Consistency test.Setting Time tests, ~fott C.il-ve of Engineering 
II. Fiue Aggregt1te ,-UNALKULAM • 613 303. . Fine aggregate is locally available, free from 

debris and s11il anu nearly river bcd sand 1s us~,I. Thc sancl pa1tid.:~ should also puck to g1Vl' minimum vuiu ral io. hi!(hcr voids conlcnl 
leads tu rcquir1:11icnt of 1mrc mixing water. In thc 11rcscnt study the sand 1:onform; to zonc II as rcr the Indian standards (IS). The specific 
gravi1y of sand is 2.h0. Those p~ssing from 4.751rn11 to 150 microns ,ire known as F.A. 
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AUSTRACT 

The aim of our projccl is to cxpcrinlCntnlly 
invcstigatc the propcrtics of thc polymer l'ilm: 
rcinli,rccd concrclc and co1nparc ii with the 
conventional cum:rc\c. Hen: we have used two lyp~'S 
of poly 1111:rs such as nylo11 and polypropylcnc librcs 
ul"dilkrcnt <losa!\CS lo modily the ccnicnt cuncn.:\c. 
This project explains on polymer librc reinforced 
concn:11!, whid1 is a rccc111 advancement in thc field 
of reinforced conrn.:le design. Thc tl~cfulncss of 
lib re re in lim:ed concrete in various civ ii engineering 
applications is i11disputablc. !%re reinforced 
colll:rdc h,L~ so for been succt-ss litlly used in slabs 
on grade. an.:hitcctural panels. prccast products, 
ol'ishon: struclu1'las , slructun .• --; in se~mk rcgions . 
thin and thick repairs, cmsh ban'i\:rs, footin!\s, 
hydraulic s1ructurt:s and 1mny other applications. 

KEYWORDS: Polymer fibre reinforced concrete .. 
l'olypropylcnc fibre Nylon fibre Compressive 
strcngth - Splil tensile slrcnglh. 

UNTRODUCTION 
GliJ'lERAL 

l'oncrctc has belier resistance in compression 
while steel has 1norc resistance in tension. 
Convcntmnal concrcll' has limited ductility , low 
impact and alrntsion resistance and little resistance lo 
crm:kmg. Fibre Rcinlorcccl ('oncrctc is gaining 
allcnt1011 as an clli:ctivc way lo improve the 
performance or concrete. Fibres arc currently being 
spccilicd in t11nnclling, bridge decks. pavcnl:nls, 
loading docks. thin unbonded overlays. concrete 
pads. and concn::lc slabs. These applications ul' librc 
rcinfo1wd com.:rell: arc becoming increasingly 
popular and arc 1:xhibiti11g cxccllcnl pcrlormam:e. 

In this proJcct polypropylene fibers (hmm) and 
nylon tibres ((,111111) is used. The project dcals with 
th, clli:cts or add it ion of various proponions or 
polypropylene and nylon libre (2'X,, 4%. and 6%) on 

I cuncrctc Ill fresh anu hard,ncu 

0 
r ,)oartment of Civil Engin~ring 

ISSN T~'Wt~-C~~Gf Engineering, 
Punalkulam, Thanjavur -613 3o3 

stale. i\n cxpcrincntal progra 111 was ca1ricd out to 
explore its effects on workability, compressive. 
nexural, split tensile strength and modulus of 
elasticity or concn:lc. Polypropylene and nylon librc 
Reinforced Concrete is an embryonic construction 
1mtcria I which can be described as a concn:lc 
having high ll"t.:chanical strength, and dumbility. Hy 
utili1/,1t ions or polypropylene libre in concrl'lc not 
only optimum utilization or materials is achieved but 
also the cost reduction is achieved. Nylon absorbs 
1110 isturc depends on temperature, c1ystallinc and 
ln11nidity. It inhibits plastic shrinkage. 

1:?7 

II. LITERATURE REVIEW 

l(olli, l{amujcl' (2013) e1rnduch:d tht' t:XjH.:rinl(;ntal 
studics on the strength propc1tics of polyprnpylcnl· 
tibrc reinforced concri:tc. A combination uf high 
strength. stillhcss and thcnrul n:sistance 
polypropylene tibe1, arc prctcrrcd for the tibrc 
reinforced concrete. In this study, the n.:sults of the 
Strength propc1fa-s of Polypropylt:nc fiber 
reinforced concrete have bt:cn studied. The 
compressive strength, splitting tcnsilc strength of 
concrete samples 1mdc with d iffcrcnt fibers am.rnnts 
or pcrcenlage varies from 0%. 0.5%, 1% 1.5'½, and _ ~ l~ 
~.0%, Wl' re st~1d1cd. _The samples with added -;r: I lo\ 1P 
I olyprupylent: hbei, ol 1.5 % showed better ri:sults ")..~ \ 
in rnn1µarison with the othcrtibrc pcrccnlagl' PfUNCIPAL 
Amit Rai, Dr. Y.P.Joshi (2014) L~Ol.~1:.«aef~e tf Englnel:!rlng, 
experimental studit:s and application fg\J~i ~uLA• -113 313. 
reinforced concrete. They studied ditli:rcnt typL'S of 
fibers and their application . The improvement in 
concrete properties by polypropylene libt:1, . they 
analysed that eomprcssivc strength which is 
incn::ascd about 16'½,. The rtcxurnl strength or 
polypropylene fibers is imp roved about 30%.They 
studies the dilforenl lyp~ of libri:s and the concrt:tt: 
prupe1tics. Fiber addition improves ductility 11f 
rnncrele Slump tt:st wt:rl! t:,'i:llllined to find oul the 
workability and consis tl·111:y ol'lrcsh concrete. The 

83



International Journal of Advanced Research in Basic Eng1oeenng Sciences and Technolog; (IJARBEST) 

Experimental Study on Partial Replacement of Coarse Aggregate by Ceramic Tiles and Fine Aggregate by Quarry Dust&Copper Slag in Concrete *Mrs.V. lshwarya, 13arg:unacshwarnn.P~ 1• Ganesh i\dhilhya. K1" , liowtham.T.S'' '. Vignesh.D"·1 " .-ls., ts /111 1/ JJF'0/(' ,\.\(1 /', •'s111dl'IF/S, l)l'/JII J'/))/(' /1 1 o{Ci1•il /·,'11g 111('(' /'l llg, Ki11gs Co /leg(' t~/ F.11g i11effill);, P111w lkulw11, P11 d11ko11ai. To111i/1wd11 - 6 I 3303, India. 
Abslml·t- T/rr rnst of l'llll l'l'ete rn11 be rec/111:e1/ by the 1m1g e uf 1l1is wnste prmlul·ts l'11rtilll repillce111e111 for runrw 11111[ Ji11e 11ggrrg11tr. Tf1e 11111i11 objective of t/1is i11l'rstigutiu11 is 111 :.t111ly ex11eri111e11t11/ly the ,'}feet of purti11I repl1H"e111e11t ji1r cu11rse b,r cemmic tile 11111[ ji11e 11,~gregute by ,·11pper .~l11g 111111 q1111rry clmt 1111 the 1·ari1111.,· stre11gth 11roperties of rn11aetr hy mi11g tire mix tll!sign of gru,II!. Test sp1!L'i1111!11 ll'ith IJ%, 15% ,JIJ% ,45% of p11rti11/ repillcl!111e111 ji1r c1111rse hy cerumit- tile 111111 ji11e 11ggreg111,• hy rnpper s/11g 11111I q1111rr_r dust l\'<!l"e c11st 111111 t,•ste,I for v11ri1111s strl.'11gtl1 

fou ,:cs and pules and even boats . Con,:rctc i~ us i:d in largl! quantities alrros t .:v.:rywhcr.: mankind ha, a need lo r infrJstructurc.Coppcr s lag is uscd in th l' concrd c as unc uf the a lte rnative mll.:rials . It is the was te product uf coppcr fro m Stc rlite Indus tries Ind ia Lt<l , Tut icorin. The sale dispu,al o f th is waste is a lack. rnstly and catL\ L'S environm.:ntal po! luliun. The construction industry is the only area where the sa ti: use or waste m1tcrial (coppcr s lag) is poss ible. Whcn it is introtluce<l in concrete as a n:placc m:nt material, it reduces the cnvironm:ntal pollution, s pacc problem 
11fler rnri11g pcriu1/ of 28 tluys. /Jused 1111 ,1,._,_,e allll also reduces the cost of concrete. experi111e11t11/ i111°1'slig11tio11, it is rn11c/11dt•1/ tlrnl 1111' II. MATERIAi.<; US ED effective 11tili, atio11 of iv11 s1t• 11111/l'rill/s 11/Jt11i11ed frum the starlight i111Just1frs, 11s 11g,~reg111e gu1'I! guucl result.~ for cu11tTelt• ll'he11 comp11n•d Ill t/1e 1111111ml uggreg11l1' cu11crete Sum,• 11f thl' i11dustri11/ bypro1l11ch /,11 Vt' /J1•e11 used i11 t/11! ,·u11strudiu11 i11tl11slry 

rl. C1!111e111 
Ccmcnl , con11n111ly Portland ct:m: nl, and utl1t:r cem.:ntit ious iruleria Is s uch as tly ash and s I.if: ccm:nt . serH' as a hinder for the aggregate . The ecm.:111 n,ed in this stmly i, or OPl' 53 gr.i1k 

Jiir th<' prntl11ctiu11 of rn11al'll'. Coppa sl11g is 1111,· 11f rnn fonninf: to IS 122(,9, thl' mutaillls tl1ut i,,; wmitll'retl 11s II ll'USlt' 11111tl'rit1I ll'hic/1 mu/ti /ru1•c hl'l'/1 used i11 cumtrudio11 i111/11stry us p11rti11/ repltlceme11t uf Jim· uggreg11tcs. For this l'l',\ l!Urch ll'llrk , gru,fr l 'II/HTel l' ll'IIS 1/Sl.'tl 11111/ the tests wen• wmluctcd for mriou., pru1111rtwm of rnpp<'r slag r,•p"1,·e111e11I with s1111tl of IJ %, /11 45% i11 ,:u11crL'fl'. The oht11i111•d n•.,11/1., fl't'rl! cu111p11re1/ with th11se 11f ,·1111trnl cu11a t'le 111111/e with .rn111I. Kq wurih: 1111t11ml .111111/, ulfl'm11tii-<' muterillh, q1111n:v d11.,1, ,·up/11'1' sfog, an1111it· till'.,. 
I. INTRODUCTIOi\ 
The possible cflcds of 1-.:..:yd cd agg1q ;alc upon cuncn:ll' propcr1ies such a, workab ility, sln.:ng.lh aml dur.ib1lily ha,,, been di, rns,cd in s everal paper. In ce·1~11111c in<luslry . aboul ltl"/u pru<ludion g.oc, ;L,; wa, 1c.·1 he dcvd upm.:nl uf rnlll:n.:te propcrtic, was observe1l by suhslilut iun or ..: rushc1I slune ..:ua,sc a~g.n.:i;alc with ..:iu s hcd was1ed cer.imil: aggrcgalc ,111J sand t'u1e aggrc i;alc with quarry ilusl aggrcg.alc. fhe ma m ub jcl'tive of thi, n.:sear,h is tu study the· pcrliir,m;1cc or cum:rete " ith c~ra mk _waslt' ag.gregak .iml quar'J' du, l tin, aggrq!ate .Cunncte 1s a n H~us ilc n.11cria I rn mpust:tl ul waler. coarse g,~mular m;11\:ri.i l (the line and coarse aggrl'gak or i'illcr) embedded in a ha1J nulnx ul 1mlcr1al (the ccm:nl or bm<lcr ) lhal li lb 1h,· spac,· am.,ng. till' aggregate p,u1iclcs and g lucs thcm toi;cthc1. Concrete " ",ddy used fu r m1 kmg ar, h1lel:l11rn l s1ructu1\:s , t'uumlal1lln, .hril' k nr hlOl·k 11all~. pa, cm.:nls. brnlgc, " r ,,v , ri1,1" '"'· h i~h" ay, . 11111ways_. parkin!,!. , trudures. d:in~ . pu,,b l\:SCl'\lllr.-.. p1pe, . luotmgs fur gales. 

~~t~/t ., 
~ ,-.\tartment of Civil En~in~ring ~ml$ ~-%11,eQ~ of Engineering, ISSN 1o~unartulam~'Tfian1avur. 613 303 

/1. i"i11<' ll~greg11te 
Th.: Fini.: ag.gr.:gatc ll~ed in thi, rc-scard1 fo r prq1ai.11iu11 of nonml ,:un-re·1,· is nat111.II river saml l'Unli,nnin g. lu grading zo111.: -II as per IS: 3X3- 1970 wilh s pec1fi.: gr,1vity 2.h and hav ing fineness ffOLlulus ,is 3.42. The a m.n1111 of fines less than 0.1 25 mm is tu he cunsillcn:d as p<lwtlcr and i, very important for the theology uf the SC:C. This mater ia l is 1l r1cd al n,om lc111pcr.11ur,· li•r 24 hours tu ,ont rol the water cunlen l in the rnnrn.: te. Thc 1mximum s ize of FA is taken lo he 4. 75 111111. The testing lll' sand is 1lo11 e as per IS: :D~C, 1%3. The sieve analysis c. Coarse Ag1,:rcgate 
( ·oarsl' aggrq:alc arc the cnished stone is IISl'd for nukin g. rnncrclc . l'hc co11111-.:n: ial is 11uarric<l. crushe'\I and graded . Much uf' the: crushed slum· lL,L,I is granite. lim:slunc and ll,1p rock. t ir.uktl rn1sht:tl slolll' usually cuns isl 11\' only one kind ur ruck and is brukrn with sharp edged.Th, s izes arc from 0.2:i tu 2.:i i11d 1 (0 .M lu h .. \ Scm) ;dthu11 gh lar!,\CI' siz~, 1my be IL'-d 1<1r 1rnss ivc ..:um:rdc aggl\:g.al<: Machine rn1shL, I )!r.init" broken stone angular in shape was use, l as rnarsc agg.regatc. The nu ximu m s ize u r n,arse agg.regate was 20111111 and speciti, grav ity or 2.7'1\. 
V. 11'11ter 

Watt:r is th t:n mixetl with this <l ry co mpos ite:, wh ich pnitlm:L-s a sc1111•liqui1l that workcrs can ~hape (typ i..:ally hy pouring it into a to rm). The ,onn ete 
sulidilics and hardens lo ruck-~ ~ strcng;~:\ ~I.'\ 

10(5 
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EXPERIMENTAi, INVESTIGATION ON ROOFIN(~Tll,ES BY PARTIAi , 
R~~PLACE\VIENTOF SEASHELL AND USING COCONUT FIRRI~ AS AN 

AD\VUXTURI( 

'S.R.Elwin guru chanth, 2K.Abarna,3A.Aiswarya,'1V.Anurulhra,5 A.Atchaya. I A . -ss1stant protessor, Department of Civil Engineering 1 -

' __ , UG Students, Kings College of Engineering, Punalkularn 

Abstract: ln order to reduce the cost of are "hung" from the framework of a rool' by roofing tiles construction we use the sea shell fixing them with nails. The tiles are tL<;ually as a replacement for fine aggregate and use the hung in parallel rows, with each row coconut fibre as an admixture to the total 
volume of wm;retc in the percentage of0.5%, 
0.6%. We preforred to use I :4 mix proportion 
of mortar. These tiles were casted by using 
20% & 30% n:placement of sea shell over 
sand. Ry replacing the river sand in making 
roofing tiles would reduce its manufactrn·ing 
cost as well as selling price and m1kes it 1110re 
affordable. Thus pn:paration of such sand 
rcpk1ced roof tiles will significantly reflect 
healthy cnvironn'K.:ntul and economic benefits. 
In this wc arc planned to test compressive 
strength test water absorption, soundness and 
durability test at an age or 7 days and 28 days. 

overlapping the row below it to exclude rain 
water and tu cover the nails that hold the row 
below. There are also roof tiles tbr special 
positions, particularly where the planes or the 
seve ra I pitches meet. They include ridge, hip 
and valley tiles. Slate roof tiles were 
traditional in some areas near sources of 
supply, and give thin and light tiles when the 
slate was split in to its natural layers. It is no 
longer a cheap material, however and is now 
less common. 

2. INTRODUCTION 

Materials used 

21 Coconut fibre: Large amount of · . -r -~ \\ I. General: Roof tiles are designed mainly 
to keep out rain, and are traditionally made 
from locally available material-; such as 
terracotta or slate. Modern materials sm;h as 
rnnc:rete and plastic are also used and so me 
clay tiks have a waler proof glaze. Roof tiles 

envl!'onn1ental waste generated every year all \>\ \.._ '-
over the world, coconut fibre is one anp"1NCIPAL 
such environmental wastes. Also c&~Q9.'Pi ~ ot E~lne•rlng. •Viimti t'J(UL.AII · i 13 313. is locally and economically available. The 
intention or this parametric study is to spread 
awareness of rn;e of coconut fiber as 
rnnstructio n materia I. 

~ D fc.fL°J HO 
Department of Civil Engineering 
is~ fN~~~ !~~ineering, 
Punalkulam, lhan}avur -613 303 10:1 
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ABSTRACT 
ill f11cliu. are usuufly 11wcle up o( day. and are genera/Iv 
pruJuc:ed in lraiiiliunal, 111101xa11izeJ smu/1-srnle 
i111/11strif's. Rrick making co11s1111,es lwxer 11111011111 o(c/11_11 
11•/tid1 leads lo /I)µ Sl)il l'<'llllil'al and land degrnd11tio11 . fo 
<tl'Clicl all 1/1es!' e11viru11n1rmtal tftrea/s 1111 a//em111 ,rns 
madl' /11 .,wdv the heltuvior ofhricks mu1111fac:lured using. 
rnmpusite /nick. An expe1i111e11tal i11vestigatio11 ft11s heen 
rnrried 011/ /{I stuclr /he .fimsihilit_1· 11( prod11ci11g hricks 
.fi-11111 ,veecls ash t1nd 111<1/r:rials such as ce111e11/ a11d .fine 
ag,t:re.~al<'. 111 ordl!f to study th<' v11rio11s .:11gi11eeri11g 
Jlr<>pa/1,·s 11/ hrids, a /{l/t1I u/ 15 numbers o( brick 
spl!l'imens <1(23//x I/JO x YO 111111 si:::I! 11'1!/'I! prepared in 
di{/en·nt proporlions. Tes/ resulls ohlained i11 //,e presen/ 
i11vf.'sligu1io11 indicu/e Iha! ii is possih/e lo 111u1111/i1clllre 
good 41111/ity hricks using locally avai/a/Jll' by .mi/ably 
11cldi11g eilher ll'eeds Ash. hrids cun he used i11 pres.ved 
(111<' 11'111<'1' rnred ce111e11/ bricks presenllv in use .fiir 
vari11us c1111s/mcli1111 acli,·ifies across ih<' c111111/n•. Tl,e 
ll'eed ash li111iled lo 1h1· gmi11 size uf less 1/,1111 75 
111icm11ll'lff is added lo ce111e111 hr ll'e(r;hl µerr·n1111g<' o( 
///'½,, !ti"•;,, 3//"'u. a11d 411'~, hy 1111' tnl'lhod ,,( repla,·e1111!1tl 
hy ll'eight. 

Keywords -- pmsopisjuli/lom ash. n 'lllt!III , sa11cl 

I. INTRODUCTION 

I.I (if:'N/:'RAL 
D~gradability . light weight. high spcc1tk strength . One 

such libcr is prosopis juliflora ash. This fiber which is 
abundantly available in naturc and having high strength 
has pavcct way to its usage a., natural fiber of the 
fohrication ur a rnmpusilc. This paper involves in till' 
fobricatiun uf a natural compusitl' <1nd this litbrirnt,d 
11at111,d ,·111111H1,11,··, n,mprcss1v1: st1cngths :m· li11111d 
usi11g ,, l l IM (univer,al tt:sti11g nuchint:) . Environ111:111 in 
11<111•aday, !(d polluted due to variotL, reasons. A1mng 
thc'sc r1:asons a grc,ll impact that have been 1mdc by 
co11slruct1011 and usaµ1: or c,H1structio11 1mtcrial,. Eve 11 
lhL· dcrnulit1011 ol cunslruct1un wa,tc can also pullutc 

~ /t,/lo/ 
Department of Civil Engineering 

1ssN ttiAal-l,P.JUe.s~~ngineering, 
Punalkulam, Thanjavur - 613 303 

environn-.:nt. Natural fibers art: attradivi:: oYcr m:mnu J 1: 
lib,r duc to their advantages . 

l.2SCOPE 
To prumuh; thc usc of wash; from wceJs ash usdid 

produd~. To cnwurngc lhc 1ve,u., produi:L\ ~ ci:o
fricndly rrnti:rials . To rrnkc the brit:ks which arc c:n,rgy 
etril'ii:nt which is the only viable solution lo th, 
cnviron1ocntal eom:cms and naturnl n;sourt:L.., 
conservation for future gcncrntions . 

/.J OBJECTIVE 
To avoid the large arrount of ground watcr,cunsum.:. 

Tu save !he biodiversity in nIJny parts of tl1t: world. Tu 
give thc more strength to brick than normal brick. Tu 
reduce the rnst than nomIJI brick. This composite brick 
can be used instead of conrn:te wall pani:ls withuut 
compromising the strength. 

IL LITERATURE REVIEW 

I) Gcor~l' amal anik.s and parlhihan kalhirwl, 
Effect or utilizing prosopis julillora ash as 
ccmcntitious material 

Wuod :l';lt limited to !he grain size ur b, 
than 75 n1icro 1octcr is added to cc1rent by weight 
perccnlage or 10%. 20% and 3!fl'~ by the 1retlt11d of 
rcplaeemcnl by 1vcigh1. cf ~ \. '\ 

2) Prawcna.S Sowmiya.S, Effect on strength ,'))-le~ 
properties or concrck by using prosopis juliJlqr.;\ IPA L . 
1100d powder as parli:11 replacement or sand t'"-tPtC I ri · 

The research was conducted !ij~Jftt' of _Ent nee na, 
thl' putcntial of l'rosupis julitlora chan;ual as Jl~~Ul.Aii · i 13 303 . 
in cc1ncnl industries. Proxi1rnte analysis :md calorific 
valUL' of l'rusupis julirtora wuod and labomtory srnk-
carb1111iz,:d l'ro~opis julirtora w.:rt: do111: by slandard 
proi:cdmc and i:umparcd wi11t traditionally prodUl:cd 
Prosupis julillom charrnal. 
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ABSTl{ACT 

Nowadays there rs an increase in the 

innovations in concerning methods by replacing 

the materials used in manufacturing of bricks. In 

the manufacturing of bricks soil plays a vital 

role in increasing the strength of the brick. /\s 

far wc are n::placing gypsum and m-sand for 

manufacturing of bricks. Herc we arc analyzing 

the sln:nglh of bricks manufactured LL~ing 

replaced materials . Gypsum, the wastage from 

fertilizer industry is utili:r.cd as a construction 

material. The process involves fully replacing or 

clay soil l'rom manufacturing of bricks. The 

materials m-sand, phospogypsum, cement arc 

LL~cd in manuti:1cturing of bricks. There an: four 

samples with various ratios or m-sand and 

gypsum, cement arc used in the manufacturing 

process. They compn:ss1w strength of 

manufactured bricks were tested using 

rnmpn.:ssive strength. machine. The compressive 

strength of gypsum, m-sand brick is compared 

with burnt clay brick. 

Kel'words: - f1hosf1Uf,YfJS11111, M-sam/, brick 

I. JNTRODUCTION 

Environmrnt in nowadays get pollutl:d due to 

various reasons. Among these reasons a great 

impact that have been made by constrnction and 

usage of comtruclion materia Is. Even the 

llen,olil 1011 of construction waste can also 

pullute environment. 

ISSN (ONLINE) 245~ /' !t"'J 
Department of Civil Engineering 
Kings College of Engineering, 

Punalkulam, Thanjavur - 613 303 
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V;1rious cnvironmt:nla lly polluting ww;tc 

ma1erials can bt: convt:rlcll i11tc1 compos itl: 

malcri:ds for c 

1.2 PHOSPO GYPSUM 

p hosphogypsum refers lo the calcium sulfa le 

hydrate formed as a by-produc;t of' the 

production of fortilin:r from phosphall: rock. It 

is mainly composed of gypsum (CaS01·2f+O). 

Tht: long-range storage is controversial. 

Phosphogypsum is a side-product from the 

production of phosphoric acid by treating 

phosphate ore (apatite) with sulfuric acid 

. , 

. , 1 

tiI1t}/: · .. , 
,'\._ ' /J>r .: ' • ,i;; • f ' • 

fig 1.2 phospogypsum 

IJ M-SAND 

Manufr1ctured sand (M sand) is sand made from 

rock hy artificia I processes. usually for · 

construction purposes in cement or concrete. It T · ~ol\ 
cliftcrs from river sand by being more angular, 

. .. . . ftRIHCIPAL and has somewhat dttten:nt prupertKln It LC;mte ef Engineeriny, 
graded in the required proportion.It ~ All.cKULAM - 613 303. 
contain organic and soluble compound that 

afh:cts the setting time and properties of cement, 

thus the required strength of concrete cun be 
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Experin1ental Investigation on Strength of Fly 
Ash Brick with the Addition of Lin1e, 

M-sand and Gypsun1 
*Mr.S.Kamaraj, Surya kutnar.k'11 , Vinollt krn1mr.k11

·', .kynhnl.k'" 

* As.sistc1111 prc,Ji:,ssor. "S111cl1•11ts. Dc11e1rt1111·11111/'( 'il'il /:'11gi111'l'l'i11g. /.:i11gs (_ 'o /frg c o(/;'11gi11,·, Ting , 
/'111111/k 11/am. l'11d11lw1111i, fo111i/1111d11 t, I .UO./, /11dic1 . 

1 Su ry akumu{J2/J(.tr',i,:111,1 ii., ·,1111 

-· vim>lhkunmrdvil 11>1rt(, tg11111il.n1111 

·'j,·ya~2 I (1.'i(.t1·µ11111il.,·11111 

Ahstracl 
Bricks 11/'t' 111Vlll//l(III/_I' used l>11ilcli11g 11111t1•ri11I 111/ 1J\'el' 
!he \l'(lr/d/i,r c1>11slnwti11g w11lls. p111•e1111:111 am/ 1>/h!'r 
eit'1111•11/s i11 IIIC/.\'(111/T ('(ll/.\'lr11cti1111 . 811ml d11_, , bricks 
11re 1·(1111111<111/_1· 11scd in 1·(111.l'/l 'IH'/i1111 of' 111aso111:l' 
strnc111rl's. ('(1111·i:11tim111/ hril'ks 111'1' 111w11i/i1!'111recl hy 
_liri11,l! 11( da_r i11 high lempcrn/111·1· kilns. l:'.rtc11si11c• 
resc11rd1 is ,l!llill,l! 1111 1>rocl11cli1111 o( bricks ,Ihm, 
i11cl11.,·1rial 11·as1i:s as 1/rerl' is a shortage 11/' 11a/11ral 
n'.\!>lll't'c s //wt art' used 11.,· r1111· 11wterials .fin· th!' 
111111111/i1l'l11ri11,l! of bricks. A11 ,·.r111·ri111e1//c,/ i111•1•sf(l!alio11 
has h1.·,·11 cw'l'ii:cl 11111 /11 st11d1• the heh111·i1111r 11(/ly ash 
hricks h1• 111ki11g d(//en·111 pro1wrli1111.,· •i(/(l' <1sh. lime, 
!!-.''!'-"'"" t111d 1Ha1111/i1cllll't'd ,\i1111I (M-sa111/J . l11is 
i111·e.1·t~l!alio11 also aims 111 11.w 1rn.1·1e 111a1erials 
e//i-cti1'1'1y si11n· .//.,· as/r is a 11'<1.l'/1' ohrai111~/ _lh1111 
1/rer111al //1111'!'1' f1IC111t.,· a11cl li11w 11r11rcl!'r is t·ms/red_/i·11111 
/i11w stone. F(r 11s/r hiid Ill'<' a11 altemati1·e _fi1r t/r!' 
co111·e11tio1111/ hricks ll'l1i!'/r .-1111 h<" asecl e//i'l'tin•(1· to 
l't'fllllct' !Ill' ,·0111·1•11/ i1111al hrid. 11H' 111·op,•rti1·.1· t!/ih!'_/(1' 
as/r hrids 11re i111•c·.,·t(l!11fecl hr ,·1111cl11t'li11,!.!. r11ri1111.,· 1,•.,·1.,· 
likl' Colllfll'<'.Uil'I' srre11g!l1 test, ll'a/cr ahso11Jtio111<·.1·1. 

Keywords - Fly Ash. Lim!', };!_l 'fl.l'llm. c11111pn·s.1·h·e 
.1·/r1'11g1!, 1111cl ll'11/er ah.,·01'fllio11 

I. INTHOIHJ('TION 

l'ulvcri1cd l\il· I ash t·1111111K1n ly known as fly ash 
i, a 11s,·li1I hy-product frum lht·rrml powl'I' stations 
u,mg pulvt·ri1L'd ,11al as li1d 'l'hl' high lc11~JcratU1\' of 
bum mg coal turns the clily minc,~tls present in lht· l,oal 
P"" J.:r 111111 li1sed tint· pa11 ic les mainly ,o mpris ing 
aluminium s ili,ale. Fly ash pmdun;d thus posst'SSl'S 
hulh t·,·1~11111..: and po1111la11ic pn>pcrti,:-s. Fly ash is u 

ha1anlu1" \\a, 1.: Tht· probkrn with fly ash lic, in lht· 
foci lhal tll>l only do,-s 11s disposal rt·11uirt· large 
(]lla111111.:, ul'land. \\:11..:r, and ,·nt·rg~·- ils liilt' pa111t·k,, 
,r tllll m111 ;1gt:d ".:II. hy , 1rl1H: ut' their \\o:1ghllt·ssnt·s, . 
, ·,111 h.:l'o1T11: ,mhornc. Wh,·111w1 propt-rly d1, p1•snl, flv 

C52.e$ Z{.{ /l I ia, -
_..:irt111 e m u 1 (. 1v 11 Engineering 

nsh is known tu p11lh1tc air nnd water, and t'allst-s 
1\·spirnto1y pnihk·m~ when inl111bl. 

Fly 1\sh bricks HI\' nmlc or f'ly ash. lime, n1-sand 
and /.!YPSUllt Tht'St' can ht· t'Xlens ivt:ly us t~I in all 
building l:1,nsl111l:ti11nal nctivitics similar tu that or 
t·omnx111 burnt clay bricks . Tht:: tly ash brit:ks art· 
l:ompamtivdy li,l!hlcr in weight anti stmngcr th.u1 
rnn1mun clay bricks . Since fly ash is being accu mulatl'd 
as waste 1mlt·ria I in la1µt· quantity nt'ar thcrmal 1wwcr 
plants and c1\:ating scril1us cnv imnmcntal pollution 
pmhlt·m~. its utilization as ,min mw nutcrial in the 
ma11ul:1r1u1'\.' of bricks will not only l' l'1:all· an~,tc 
oppo11unilit·s for its pm per and usclii I disposnl hut also 
help in c11vironn1en1al pollution rontml to a gre:1tcr 
t,xtcnl in lhl, sum1111Hling ,11\·as of power plants . 
Mannlhrturin,l! of t·omn1ercial hrick pn.1dut,c II lt,t 111' 

air pollution. rhc technology adopted for miking. Tht· 
lly ash brii:ks an: cco-fricndly. It is no need l'il\' 
1>pcmti1111 in pn1d11c1iu11 unlike the ctinvcntional bricks 
a1m11g the tmditionul fossil thcl St>Ul'l.'CS, coul cxisls in 
quantilil's capabk ol' supplying a large portion ul' 
natiun 's c1ll'rgy need. 

11. I\IA'll-:RIAI .S llSt•ll 

Materials used are lly ash, lime, m--sa11d ::::\_.;. 
and gypsum. 

-r.-~'-'°\.~ 
.·I. F/1• .-I.I'!, ~ 

·Fly ash is I i11cly d i, idcd n·srduc 1\·suhiuL( 1m 111 ,1PR\MCll'AL 
Combustion ut'powtlcrl'tl n1al and ti~mspor~~' tlno4\ete et Ent\neer\n~ 
llu~ _gases ,llld rnlh:c,_ed by t'lectmstutic prt:l'l~i~M~U(.u~•. 113 303. 
AS IM lm111tlly dass1ly fly ash 11110 two c lass t'S cl ,ss 
I': Fly_ ash 1111rm1 lly pmtlur1:u by burning anthmcile II r 
h1111111111011s n1al. usually has k·ss than 5% Ca(). Class F 
lly ash ha, povola111l· pruptTtit·s 11nly. ( ' lass( ': Fly ash 
nunmlly )11'\)duccd hy burning lig11itt' lll' suh -
btllll'lllllllll, l'u;il. Some class t' flv ash mw have l 'aO 
n>ntt·111_ in ,·.\,t'ss or )()",;,_ In aliditi,1n 11; )>t>1i,>lan il· 
prnpnt1,·s . rlas , l ' II~· ash alsu pusst·sscs t't' llK:nti11u, 
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Abstract : 

This study investigates between normal paver block and partially rcplacerrent of sand by using sawdust. Today the construction field lags down due to variot1'i reason. Among that, important one i5 lack of sand. To solve this problem we replaced the sand by sawdust for miking paver blocks. Sawdust can easily available at low cost. It is environmental ccofricndly material. The dcvclopm;nt of sawdust concrete is suitable for the production oflightweight load bearing blocks (Outdoor Purpose), where the ingredients used in the mixing are cement, aggregates, water and sawdust. The physical and mechanical properties of sawd ust concrete not only depends on the amount of sawdt1~t tL~ed but al~o on the chemical and physical charncterist ics of the sawdtL'-t. In this project, the mix proportion i.s; taken as M30 (1:2.2:2) and replacing sand volume IO~o. 15%, 20% of sawdust. Here we conduct Compressive stn:ngth over the saw <lust pa\·er block to determi ne their properties and strength. 

l. Introduction 
SawdtL~I 1s a by-product of 1:utting, 

grinding, drilling. sanding, or otherwise 
pulverizing wood with a saw or other tool; it is 
composed of fin1: particles of wood. Certain 
animals, birds and insects whid1 live in wood, such 
as the carpcnh.:r ant arc also responsible for 
producing the saw dust. Sawdust has a variety of 
other practical uses, including serving as mulch, as 
an alternative to clay cal litter. or as a fuel. Until 
the advent or refrigeration. ii was often ll~ed in 
icehoLL~es to keep ice fro1.en during the summer. It 
has been used in artistic displays, and as scatter. IL 
is also sometimes tL~ed tu soak up liquid spills, 
allowing the spill to be easily collected or swept 
aside. As such, it was formerly common on 
ba1Toom tluors. Mixed with water and frozrn, it 
forms pyrite, a slow-rnelting, much stronger form 
of ice. Sawdust can be used as alternative substitute 
fur tine aggn:gate in concrete production. Before 
LL~ing the saw dust it should be washed and cleaned. 
( 'onrn.:tc obtained from sawdust is a mixture or 
sawdust, gravel with 1:crtain percentage of water to 
entram;e the workability and Ii.ill hydration of the 
n:in.:nt which provide great in bonding of the 
concrete. Sawdust rnncrete is light in weight and it 
ha, sat1sfa~~ t~nl ?&<l fire resisting 

... ~~1HHm~'brn1ffl evrgm~rffl'ly hold in 
1<; t':,iM,'P1!:1Al'tr9.~.P.f.;~ineering. 
Punalkulam, Than1avur • 613 303 

sawdtL~t concrete compare to other lightweigh t 
concrete whi<.:h nail can also easily drivt' in but tail 
to hold construction community might \~ell be 
aware o( incorporating organic mater~ls into solid 
rnncrcte is not such a good idea to begin with. First 
of all, its loose molecular structure wouk.i came the 
structure to fail at a certain stage and sccund. it 
woukl compete and retard the hydration process or 
cement. Also, presumptions indicate that if each 
sawdust particle took up enough water during 
hydmtion. they could aid the hydrntion prm:c:ss 
especially in the center parts of concrete that is 
impossible to c.:ure with water tht1~ t:liminatinu the ::, 
need of curing becalL<;e water deposited in sawdust 
particles are being harvt:sted by cement partidc:s. 
The most important aspect and n-ein targc:1 ofthc: 
experiment are proving that sawdust-cenrnt
gravel mixtures can prove lo be more lightweight 
and cost etlicient. Since sawdust is already waste 
then the cost would go down as well as weight 
cause or its extremely light unit weight. Sawdust is 
used in com:rcte more than 40 years. 

cl-{);~~~ 
Plt1NCIPAL 

K\ntll Cel"91 ef Entlne-erlng, 
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Experin1cntal I nvcstigation on Ce1nent by Partial 

Rcplacen1ent by using Rice Husl( Ash 
,lf. ,1/ 11/111111,•tl ilyas1 ,,\: lfo/1111111r11g11111, 1:Mo/111111etl lllllith1,l !. 1llolu1111ed hjlu,,r1,s .. 1·"111eenulee,r' 

1 
lssist1111t f'"'~fi,.n·or, l)t'pl of Ci Pi!, Ki11gs College ofl:"11gi11eeeri11g, 1'1111111/w/11111 . 
.' . .I.~ l 1(,' Scho/11r, l><'pl 11f Ch-ii, /(ing.1· Colll'ge 0JE11gi11<'1!<'ri11g, Ptmalku/11111. 

A/lstrnrt- In lndi:1 ricl• milling prodncl's a by product 
whil'l1 is known ns llusk. ·n,is husk is usl'd as fi1d in rice mills 
to produnid sll-11111 for boiling process .This husk contain ncnr 
about 75 % or~:mic mutter :md the renrninin:: 25% of this 
husk is modilil'd into Ash during the li1ing process which lmow 
11 as ricl' husk 11sh (RHA). The ricl' husk ash (RUA) contain 
nl•:u- 11ho11t 85 % tu 90 % :unurphous silica. fly using rice husk 
ash in concrete , we cam impro,•c the 1m1pcrlies of concrete. 
TIH· eunent study mnl expl•rimenlal investigation were tnkcn 
to study the propcrtilis of concrcll' madl' with Rice husk ash . 
thl' rl'lllncl'llll'nt is dom• 1111rti:dly in lhl• pro1K1rlion ol'O¾ ,211% 
and its eflht on workability of l'oncn•ll- made with rice husk 
ash wen~ invcslii:11kd for till' 20% rice husk ash replacl·mcnl 
,thl' lrnnll'lll'd properties such as compressive strength 
obscr\'cd WCl'l' 1,:ood as comp11n· to O "It, IU-IA. Thl' comprcssiw 
strength test was conducted at O '½, and 20 % rice husk ash 
n ipl:1ccnm1I and the hii:hesl compressiw strength al 20 % 
RIIA rcpl11ct:ml,nl as compared to 0'1/,, IUIA replncement at 14 
,21 :md 211 days. The emission of CO2 has increased due to 
n·ml·nt m:11111f:it111ri11g and improper disposal of rice hush ash 
(RH,\) h-:uls to air pollution and lund fill problem. To mitigate 
these issues. lhe RI-IA has been used :1s cement additive in 
concrek m:1kini:. A Tai:uchi l..27 fr:1clional-factorial matrix 
was desii:ned to assess till' indi\'idual l'ffocts of key prncess 
mrinhl,•s likl' IUIA loading, 1K1zzol:1110 aclivity, curing lime, 
bulk density and RH.A size. 

This l'rnjl'cl 11n-sc11ts lhl· study 01· Rict· Husk Ash :md 
11rohll-ms of llis11osal of th1• Miirhlc of IUI A an• also sort out to 
some extent. Compressive strength test arc conducted on IUIA 
mortar. Thl' culll' with Rf-IA in mrious percentage, then 
properties like compressiYe strength arc studied. Compressive 
S11\•ngth Test will c:11..-,1' for 11II thl' mix 11ropurtions nnct for all 
the repl:1cement For compressive strength test will testing for 
7, 14 and 211 days for all the n·ph1ce11tl'llls. The study giving 
comµarati w n•sults for mortar com 11ressive strength lest. In 
this project m· USl' mortar proportion I :.1, I :4 llnd I :5 :ind its 
rc11laccd with IUI.A 5%, 111°/.,, and 15%. 

Key11•tmf.1·- Ctm,.,-1!te: lli.~e 1/usk A sit, llepl11ceme11t, 

as rice husk ash (RHA ).This RI-I/\ is ,1 great cnvironme?I 
lhrcul cu :1s ing damage lo the lnnd and the surrounding area . m 
which ilis clumped. Lois of ways arc being lhoughl of le_,,. 
disposing ii by making com1n:n:iaf use of this Rf·//\. It 1s 
ei.limaled 1ha1 roughly •JO million Ions of RHA arc generated 
lhroughoul the world l:vc1y year. fn l11dia 77.7 billion eggs arc 
produ~cd in the ycnr 2010-2011. Tamil Nndu having share of 
around 20 %,. is ranked second with almost 2.000 core l'cddy 
husk ash created in the state every year. The next in the lisl of 
promincnl RH/\ producing stales 111 India rnrr1prise 
tamilirndu, kanrnlaka. kerala and West Bengal. Rice husk 
ash is generally lhruwn away as a waste. The egg shell also 
creates sonx: allcrg ies when kepi for a longer time in 
garbage. Disposal is a problem. It creates und~irable smell 
which can cause irritation . Rice husk partially replacement 
in ccmcnl !'inc al 5%, 10% & 1.5% replacement grnck or 
M20. 

REVIEWOF LITERATURE 

Ashif M. Qureshi ct al., 120J0J (1) An Experimental 
inwslig11lio11 lo check lhe effect on Rice husk 11sh on 
properly of concrete in !his paper investigate entirl· 
conslruction industry is in search of an etlective the was ll' 
pruducl lhal would considcrnbly minimi;,.i: lhl· USl' of 
ccnicnls and ultimately reduces the cunstiuction cusl. Thi.' 
use of waste -products is an environmental friendly . method 
of disposal of large quantities of materials that would 
olherwiH• pollute land, water and a ir. In this investigation 
we use some cementing materials like Rice husk ash ( RI-IA) 
and Egg shell powder ( ESP) as a rep lacl' nicnl of cc men I and 
found that the strength punuuetcrs of concrete ( Co mprcss ivl' 
and Flcxurnl) at different replacement levels al 7, 14 and 2X 
days of curing for M-25 grade is greater as cumpan: tu 
control co11ci·e1e. 
Ashil' M cl al., 120151 lnnuvaliw use of Rice Husk Ash 

INTROOUlTION fly Ash and Egg Shell Powder in Concrck (2) ,.._,__-
Throughout th~ world, ~oncrct~· is being widely uslXI for till' ~\ '•• \ \.,0 

< ·uncrcll· is the nxisl widely used m1tcria I on ca11h utter i.:o1tSlntclion ol most ol the hu1lcl111gs, bridges ell' . Helll:c, ii ~ \ \o 
" ""'' Many ,1spccls or 011r daily lili: dcpc11d di1l,clly or ha~ been properly labeled as thl' backbonl· to tltl' 
mdin:ctly un wm:n:lc. ( 'oncrcll' is prcpan.:cl by mixing Vill'iuus in li,istrn~lure . develo_pn":n_t . o!· a 11a~ion. l 'urrenlly. l'RINCJPAL 
l"IIIISlilill'II I.S likl' Cl'IIICnl. waler, ,1ggrcgall', Cle.In rice mill i.:ount'.·y IS takmg Illa.JOI" 11111 mhvcs lo unprovc~,~ 
durtn[! thl· 111tll111g or paddy near about 78'¼,uf weight is tis 111lrast1lll~lll_rc by ~onst111c1111g express highw:~ '4't~:' Entlne, 
rcu:1vei.1 .i , rare. brokL'II fll'l: and bran. The n.:s t 22 %or the Pl'OJl'Cls_ anti mdustnal ~tructurcs to emerge as ' /°ill••.~ .,.,• 113 31 
\l'L't[! hl (l/ radd~• i., rec,: ived as husk. Th is husk is also used as cc~nom1c power and _ 11 lrns heen estimated , i.11 1lic'i •• ,, 
1"11 ,: / 111 till' nc,· 11111 b fo r lhl' bo ill:rs fur pruccss ing paddy and ~nlraslruclurl' ~cgmenl 111 our co111H1y i~ l'Xjll'Clcd r-o -~l'l' 
;ilsu 11, l'd 111 ;, s ma ll pu\\cr 11111111 Ii.Ji prud111.:i11 g L'llcrgy. l<ic,: uwcs1111cnls lo the lun e or Rs .--1.1.5 (, billion by lhe year 2009. 
h11 , k I u111.1111s .1hP11I 7, "., 11q!,11t1l· vu · 11~111 whidi 11, ntccl out this rapid inli·,1s 1111cture <kvdopn1':nl a hU!.!l' 
liu11 1s 11p ;111,I 1/1,· h.il.111l c ~' "., 111 Ilic , , · -u~lj, J; quantity ur cu11nctc is rt'quircd . ~ 
u ,n vn 1u l 1111 .. ;is/i d11r111 g ihl' li11ng p1oc . Q 1(i)1s 11 {l,//!!; D.G 1wsika t:l al .. (2014) (3) Expcrnlll.'lllal 

1~;:;/\1 (ONL IN E l i!4!,li-Sl1 ~e_Partment of Civ ii En_gineer_ing 
Kings College of Engmeedi1/0 v.,, ,, ''"'"~ ... i . . .. . . ,,. , .. 

Punalkulam, Than ·avur - 613 · · 
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Experimental Study On Strength Characteristics 
Of Steel Fiber Reinforced Concrete 

111 R.Rcvathi, 121 M.Prasath, 131 M.Ncthaji, l4I G.Manin~a, 151 N.Prabhakar 
~11 Assistant Professor, Dept. of Civil Engineering. Kings college of Engineering, Thanjavur. 

I-JlJll4il') UG S d D 1·c·· ·1 E . . K" II J'E . . ·r1 . · , tu ents, epl. o .1v1 ng111ecnng, 111gs cu ege o ng111eenng, ianJavur. 

Ahstract: Tt,e c1111c:ept of 11tilb1tio11 of steel fiber i11 c:om·rete (SFRC) i11cre11se.1· the strength of co11crete. It /111.1· .rnpaiar 1·c.vist1111ce to 
cmc:ki11g 111111 cmc:k prop11g11tio11. D11ri11g the 1m.1·t tlec111le .vteel fihre-rei1iforcetl c:o11crete /111s pmgressetl Ji'om 1111ew rel11tively 1111/il'tl 11111/ 
1111prtll'en 11111terial to 1111e whic/1 h11s 1111w 11c/1ie1•e1I rec:og11ilio11 i11 11 1•11riely of e11gi11eeri11g 11pplirntio11.1·. The 111ltlitio11 ofjihre.1· in the 
11111trix lrns 1111111y i111port1111t effects. J'r/osl 1wl11ble 11111011g the impro1•etl 111ec/11111irnl d1111·11cteri.~tics of Fiber Reinforced C1111cn•te (FR(J 
,,,.e its s11pt•rior.fi·11ct111·e strength, to11J.:l111es.~, i111p11c:t resistt111ce,jlex1m1/ sfl•e11gth resist1111ce to fi1tig11e, impmvi11g Ji1ti,:11e f/L'l.'fi1r1111111n• 
is 011c: uf tl,e pri11111ry re11.w111.~ for the exte11.vfre use 1~/" Steel Fiber llL'i11jim:e1/ Co11crete (SFRC) i11 p111•e111e11ts, bridge tlec:kv, ojj.,·/111r1' 
.vtr11ct11res mul 111achi11e fi1111ul11till11, where the c:ompo.l"ite is :mbjectetl III cyclic11l(1• v"':11i11g lorul 1/11ri11g it.I" liji! time. The .1·teel fiber llrt' 
11ble /11 /111/11 the mfllrix together eve11 11/il!I' exte11sive cracki11g; Corr11g11tt•tl jiher.v with 11spect mlio of 45 were 11.1·e,I i11 this pmjecl. The 
MJO gmtle of co11c1·ete w11s used i11 this project. The 11111i11 re11som for 111/1li11g steel fibres t11 concrete 11111/rix is to improve the JJO.l"l 
cr11c:/ii11g re.1111111.~e of the c:m1crete, i.e., to improve il.v e11ergy 11h.w,rpti1111 ct1p11dty um/ 11p111ire11t tl11ctility, mu/ to provide cmck resi.vt1111ce 
uml l"l'ttc:k nmtrol. Also, ii helps l11 11111i11t11i11 .1·tmL'l1m1/ i11tegrity 11111/ L"ohe.vive11ess i11 the 11111teri11/. Sped111e11.1· 111ere rn.1·/ 111itlt1111t fibre.~ 
1111tl 111ith fibres 11f 0.5% 111u/ 1.0%. Te.1·t.1· were c11111l11ctetl for st111(11i11g the c111111J1·e.1·sil>e, te11sile stre11J.:th. SFRC l,11.1· 11111xi11111111 lo,ul 
CUl'l}'illJ.: c:up11dlJ' 1111d stre11gtlt /IS compuretl tu p/ui11 ce111e11t COIIL"l'ete 

Ke.1'wor1ls- lu11111111111rpltic e11c:1J•ptio11, sec11red1111ulysis, 111etlic11ltlatu, ROIV's 11/gorit/1111 

I. INTRODUCTION 
Concrete is one of the most versatile buildin!! materials. It can be cust to lit any structural slrnpc from a cylindrirnl 
waler storage tank lo a rectangular beam or column in a high-rise building. The advantages or using rnncn:k include 
high cumprcssive strength, good tire resistance, 
high waler resistance, low maintenance, and long service lite. The disadvantages of using concrete include poor tensile 
strength. low strain of fracture ,111d formwork requirement. The major disadvantage is that concrete develops micro 
cracks during curing. It is the rapid propagation of these micrn cracks under applied stress that is responsibk: for tht· 
low tensile strength of the material. Hence fibres are added lo concn.:tc to overcome these disadvantages. The addition 
of fibres in the matrix has many important efti:cts. Most notable among the improved mechanical characteristics or 
Fibre .Reinforced Concrete (FRC) are its superior fracture strength, toughness, impact resistance, th:xural strength 
resistance to fatigue, improving fatigue performance is one or the primary reasons for the extensive use of Steel Fibre 
Reinforced Conernte (SFRC) in pavements, bridge decks, ullshure structures and machine foundation, where the 
composik is subjected lo cyclically varying load during its Ii Ii: time. 

Till' foci is tihres of almost any description improve the ahiliry l>f suhsta1H;cs to wirhstand srrain. 
Thl' main reasons for adding steel fihn.::s to concrete matrix is to improve rhc po_sl cracking response of the conl'rde. 
i.e., to improve its energy absorption capacity and apparent ductility, and to provi°tk e1:ack resistance and crack control. 
Also, it helps to maintain structural intt:grity and cohcsivent'ss in the makri,d. 
II. MATERIALS USED 
2.1 Cement: 
On.linary Po11lanJ cement was utilized. 
Properties of Cement Test Results 
I) Spccilil' µravily - 1.05 
2) Normal Consistency - 2X~1i, 
J) l1111ial selling time - J O min 
4) Final ,1.:lting time - hUU min 
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Experimental Study On Partial Replacement Of 
Coarse Aggregate By Coconut Shell And With 

Addition Of Chicken Feather In Concrete 
1' 1 R.Rcvathi , 121L.Bharalhi, P l A.Durgadcvi, 1~1D.Kavipriya 

1'1Assis(anl Pruli::ssor, DepL ofCivil Engineering, Kings College ofEnginet!ring, Thanj<1vur, 121 UG Students. Dept.of Civil Engineering, Kings College of Engineering, Thanjavur. 

Ah.1·tract: 7i-t11lilio1111I ,li.11m.wd .vtmtegies of chicke11 fe"ther.v ,11111 c11w1111t .,·l,e/ls are expe11.vive mu/ tlijjic11lt. C11rre11tly, tlte 1111w1tity of 
chicken je(l/her prmhu·e,t (lt1111111/(1• by the po11flry i"'/11,vlry 11s" wttsle i11 ,vor/tlivitle, is 11 .l'erimt.\" .1'11/id 11grie11//11rttl WU.I'll! problem. Titus disp().m/ ml'l/1ml.l' are restricte,t, ge11emte ,:ree11/11mses guse.1· ,,,. f'"Sl! du11,:er to the e111•irt111111e11t. Se,•erul ct11tl/11erdul upplicatio11.v /1u1•e been explore,! 111 utilize jiber.v /mm d1ieke11 .fe"ther.v. The je"ther i.v hi,:hly mien, crys/{(/li11e, ve,:,• d11ml,/e """ re.'ii:,tu11/ to both medu111iml ,111tl therm{(/ .1·tre.v.1· /11•c,w.ve ,~f"tlte presence 11fprotei11 /(erutin. 11,ey "re prm1etl lo be .1·/m11,:er t/u111 11'1/0tl. Its V{(/11e i.v .vimil"r 111 p11(vpmpy/e11e. Feuther.,· c:ompri,ve over '10% itf pmtei11.1· the 111ui11 c11111p1111e11t beiu,: 1,e/u ker11ti11, " fibrous in.l'o!uble pmlt'i11 n111t,li11i11g ,!i.mlphitle bomls. A,, illm11•mive "'"Y lo 11tilize poultry jeatlter inw "11wel composite ,,wteri"I is to bi111/ f/,em wit!, P"rtlaml. 
Ceme11t bomletl composite, offer.~ 011 e11viro1111te11t"lly frie11tlly 111ell11nl 11f tli.,po.~il,,: " .1·eriou.v w11.1·te product """ pmn111te.\ ,·m11JU!filive11e.v.v 11fh11th //,e p1111/try 111ul c1111.vtructio11 i11dmtrie.1·. TJ,e belwvior "f tl,e d1icke11 fe"tl,er jibl!l's "re 11u1de '" u11tler.vtm1d tlu•ir 11.rnbility 11.v II reinforcing muterilll .for c:0111p11.1·itl' .fi1brimti,111. A c:,mcrete mix (I.I" c1111tml, while coco1111t .vlte/1.v are used to rep/{(<'<' 
cm.vhed grm,ite by 1•11/11111e. The 11se of c:o,·011111 .vhe/ls "·'· JJIU'(i"l~v repl"ce111e11I "f c1111ve11tio11al aggreg((/e. The replacement of cour.l't' "t-:.i:re.i:11te by c,1rn1111t site/I by 0%, 10%, 20% {(Ill/ .IO%.C11/Je.1· "'" protfucetf mu/ cm11pres.l'ive 11111/ le11sile .\"lre11glh (Ire ev11/11ated (I/ 7 1/11y.v, 14 ,!11ys mu/ 28 tfttys. It slumltf be e11eo11m,i;e,t "·~ 1111 e11vir1111111e11f{(/ pmtectio11 wul e1111.l'fr11cti"11 t:11st red11ctio11 me{(.\"llre. 
Key "'"rds: Coc111111t shell, Clti<·ke11 fe"tlter, Cm11pres.vive ,1111/ Tt!11.\·ife .vtre11gtlt. 

I. INTRODUCTJON 

CUCONlJT SHELL & CHICKEN FEATHER 

I. I Gcm•r:tl 
Com;rdc is Liu: premit:r civil cnginct:ring matt!rial. Cunert:tt: manufacturing involving ingrt!dit:nls like: ct:mt:nl, 

aggrt;gates. waler & admixtures. Among all the ingredients, aggregates form the major parts. Aggregate of two bill ion arc 
produced by each year. In I %0, the primary aggregate was 110 million tones in UK and reached nearly 275 million tons by 
2006. Use of n,lllmll aggregates in such a rate leads to a question about the preservation of natural aggregates soun.:cs. In 
addition. opcralion associated with aggregates extraction and processing is the prim:ipal causes environmental concern. In 
light of this in the contemporary civil engineering construction. using alternative materials in place of natural aggregate in 
concrete prmluclion makes concrelc as sus1aim1blc and cnvironmcnlally friendly construction material. Coconut shell being a 
hard and 1101 easily degrade material if crushed to size of coarse aggregate can be a potential material to substitute coarse 
aggrt!gatc. Al present, coconut shell has also bct:n burnt to product! charcmtl and acti.valcd carbon for food and carbonatt:d 
drink and Jillcring mim:rnl waler use. l-lowcvcr, the coconut shell is still umlcr-ulilizcd in somt: places. The chemical composition uf the coconut shell is similar to wood. It contains cdlulusc. lignin. pcntosans and ash . 
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Abstract 

Now a day's conventional concrete has been replaced by self-compacting concrete and 

Prestressed Concrete. Both of these types of concrete have less shrinkage, less creep and reduced 

deflection due to dead and live load. Material properties are improved in Pre-stressed concrete. 

/\lso total construction time is also less in case of pre-stressed concrete. One of the major 

properties of eonerete that makes pre-casting eeonomically feasible is its ability, under the proper 

conditions, to gain compn:ssive strength extremely rapidly. ln this study, we have discussed 

various methods of curing and dilTerent recent techniques Ill accelerate the curing rate. There an: 

various methods to accelerate the rate of curing. Some arc: I) the use of physical prm;esses, and 
2) the use of admixtures to act as catalysts for the hydration process, resulting in the achievement 
of high compressive strengths in relatively short periods of time. Many physical processes used 

to increase the curing process are generally obtained by increases in curing temperature. 
introduction of moisture lo curing environment. 

Keywords: Pre-stre.1·.1·ecl concrete, rnring, {l(/mixt111·es, Se((co,npacting c:<J11<.Tete, methods <4' 

curing 

I. Introduction 

Curing 1s the maintenance of a 

satisfa1.:1ory moisture content and 

temperature in concrete for a period of time 

immediately following placing and finishing 

so that the desired properties may develop. 

The need for adequate curing of concrete 

ca111H1I be overemphasized. Curing has a 

strong intluenn· on the properties or 

111cremil' clurabi lity. strength, abrasion 

resistance, volume stability, and resistance 

111 freezing 111 and thawing 121 and deicers. 

In modern construction practices main focus 

is set up on the faster and economical 

construction. This inclmles the use of waste 

materials and admixtures in concreting"R:8 s (' .,..,a. , 
such, the construetion industrf \i1\ 1'1'.J~1@r t~ l . - I) ~ : ·~ ; , 'ti q_ ;) .M il . SL> JU.\ 
searching for ways lo improve their product. · 

hanlcned rnncrete: pruper curinu · One mcaw, lo this end is. rather than relyin)! 

. "~~l~ 
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COl\1PARITIVE STUDY OF STEEL SLAG WITH 
COARSE AGGREGATE AND rfESTING 11,S 
BINDING Pl{OPERTIES WITH BITUMEN 
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S.Raguvaran\ M.Surya Naraym1a1/, 

R.Thangapmuliyan1
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Abstract- This paper dl'als with the study of steel 
slag with co:u-sc aggregall' and ll'sling its himling 
propcrlil's with hitmnen, Steclslag is a by-product 
produced from the steel industries. In India more than 
50 iron and steel industries arc :m1ilablc and around 
72.20 million metric tonnes of steel is produced, The 
amount of w:1ste gcm•rated is I'> million metric tonnes 
worldwide. Due to lack of ntilization of these steel slag 
hu!le amount of waste arc dumped in the agricultural 
hrnd and pollute the e1ll'ironment, The main objective is 
to make proper utilization of the waste disposal material 
produced from the steel industries into effective 
l'onslruction materials. These materials are broken down 
tu smaller sizes tu he used as aggregate in pavement 
layers. The purpose uf' this study is tu review the 
engineerinl( 11ruperties uf' steel slag and its utilization fur 
road construction in different way. 

Keywords - Steel slag, industrial waste materials, 
_cng!~~ring properties, construction materials. 

I. INTRODUCTION 

The huge quantities of' waste (such as scrnp tires. 
glass, blast furnace slag, steel slag, plastics, 
construction :md demolition wastes) accumulating in 
stockpiles and landfills throughout the world are 
causing uisposal problems that are both economically 
anu environmentally expensive. Dealing with the 
risin)! trouble of uispusal of these materials is a 
mam:r that requirt:s management and commitment by 
all parties involved. One of key solution to a portion 
of the waste disposal problem is tu recyck and use 
llll:Sl' nmh:rials in lill' construction of' highways. 

During thc production of three tons stainless sled 
around one tun of steel slag is generated. It has been 
nuticeu that per year til'ty milli1>n tons of steel slag is 
generated from uiflcrcnt steel inuustrics throughout 
the world. It cunlain minerals ur cementing properties 
such as C2S and C'2S.SO.stccl slag is industrial waste 
n;sulting from steel relining plants in convi:rsion 
process. The method followed for the production is 
two type they arc hasic oxygen steel (BOS) anu 
electric ,m: furnace!EAFJ.From EAF method lhc 
a)!)!rep.ate produ,ed is used in n'.ad construction 
hecausr of its ~uslainabk eharnctt:rist1cs. 

i11dustril's 111 India C'RRI 20 I 0.thc stl,cl slag i~ a non
metallic ceramic material formed from the reaction of 
flux such as calcium oxide with the inorganic non 
metallic components present in the steel scrap. 

This research tleals with the sustainable 
n::plm:ement of natural aggregate. in which w:irsc 
aggregate were partially replaced with steel slag 
nggregatt' in the construclion of roads and also review 
lhe cngincrring properties or slccl slag. 

II. PREPARATION PROCESS OF STEEL SLAG 

Steel slag, a by-product of steel making. is 
produced during the separation of the molten steel 
from impuritics in sll:el-making furnaces. Thi.: slag 
occurs as :1 molten liquid mel t and is a complex 
solution of silicates and oxides that solidities upon 
cooling. Virtually all steel is now made in integrated 
steel plants using a version of the busic oxygen 
prrn.:t'ss or in specially steel plants (mini-mills) using 
an clcctril· arr furnace process. The open hearth 
furnace process is nu longer used. 

In the basic oxygen process. hot liquid hlast 
furnace metal. scrap. and nuxcs. which consist of 
lime (CaO) and dolomitic lime (CaO.MgO or 
"dolimc"). an: charged to a converter (furnace). A 
l:mre is lowered into the converter and high-pn:ssurt: 
oxygen is i1tjt:cted. The oxygen combines with anu 
removes the impurities in the charge. Thl'.'sc 
impurities consist of carbon as gaseous carbon 
monoxide, and silicon. m,mgancse, phosphorus and 
srnm: iron as liquid oxides, which combine: with lime 
and dolime to form the steel slag. At the end of tht: 
refining operalilln, tht' liquid steel is tappeu (poured) 
into a ladle while the steel slag is retained in the 
vessel and subsequently tapped into a scp:m1tc slag '-
put. . ~ \t;" 

There are many grades or steel that can be ~ - l)X\.-s\ ~ 
produced. und tht: properties of the steel slag can 
change significantly with each grade. Grades of stePRINCIPAL 
can be classified as high. medium. tiii. ollet• of Engine"'rinf depending llll the ~arbon content of th; st~ LKULAll • 113 303. grade steels have lugh carhon content. ru red c t 
.1111ount of carbon in lhL: steel. gn;:1lcr oxygen levds Till' waste material is m:utral and non organic an· rclJUircd in thc sled-making process. Thi~ alw hnardous is natural as per chemical analysis report of requires the: addition of increased lel't'ls of lime and ,entral pollution rnnlrol bo,1rd India (CPCBJ.lhc: dolime (flux) for tht removal of impuritie~ from tht' quantity of _ge neral ion of I his su:elsla . is ,J:-0!!!isi,?4 s~e.9 and incre.iseu slag formation. lakhs mctnc ton per ye, Ir -~ ~1~·~1,LC 
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Mandatory Tests for Light Weight Aggregates 
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Abstract: Light weight concretes ( L WC) are use in the construction industries 
more than 2200 years. Light weight concretes are light in weight and provide 
fire and sound proofing, easy to transport and construct. Variety of LWC's are 
made with variable densities and strengths. But there exists a lack of systemic 
understanding of durability parameters associated with LWC. In this paper 
mandatory tests are discussed for L WC which arc or most significant at the 
design stage of L WC for structural purposes. 

Keywords: transport properties, resistivity, porosity, warping and curling. 

''I. INTROUlJCTION" 

The first light weight concrete (LWC) has been used for construction of the Po11 of 
Cosa built around 273 BC and natural volcanic materials were used to produce light 
weight concrete. There arc several LEC structures in the Mediterranean region, but 
most notable structures were built during the early Roman Empire and include 
Pantheon Dome and the Coliseum. The Pantheon, linished in 27 BC, incorporated 
concrete varying in densities from the bottom to the top of the dome. Roman 
engineers had suflicicnt confidence in LWC to build a dome whose span of 43.3 m 
was not exceeded for almost two millenniums. The stmcture is in excellent condition 
and is still being used to this day for spiritual purposes I 11. The excellent cast surfaces 
that are visible to the observer slow clearly that these early builders had successfully 
mastered the art of casting concrete made with light weight aggregates. 

Since World War I, the application of light weight concrete for structural applications 
in rapidly spread. Besides the weight savings, L WC has substantially better fire 
resistance qualities than normal weight concrete, and significantly lower heat 
transmission. 

II has become a greater requirement and m.:ed tu reduce the weight of structural 
dcment than increasing the strength or L WC, particularly in cases of heavy structures 
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