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/issues/pierc.html?v
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on the Use of 

Magnetised Water 
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Reinforced 
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Sukuma
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Shilpa 

Valsaku

mar 

CE IRJET 2020 
2395-0056   

2395-0072 
https://www.irjet.

net/ 
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V7I7439.pdf  

https://www.irjet.n

et/volume7-
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Predicting 

performance 

characterestics og 

double elliptical 

Micro-strip patch 
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radiolocation 

applications using 

response surface 

methodology 

Jerry V 

Jose , A 

Shobha 

Rekh,Jo

se MJ 

ECE 

Progress in 

Electromagne

tics Research 
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2020 35-52 

https://www.sci
magojr.com/jour
nalsearch.php?q
=16800154725&
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Predicting Performance 
Characteristics of 
Double Elliptical Micro-
Strip Patch Antenna for 
Radiolocation 
Applications Using 
Response Surface 
Methodology | Request 
PDF (researchgate.net)  

https://www.jpier.org
/issues/pier.html?vol
=88  
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mechanical 

properties and 

optimization of 

laser beam welding 

parameters on 

dissimilar metal 

titanium and 
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factorial and 

ANOVA 

techniques 

Sudhin 
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n, R. 

Rajesh 

and M. 

Dev 

Anand., 

Mech
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Materials 

today 

proceedings 

2020 508-514 

Materials Today: 
Proceedings | 
Journal | 
ScienceDirect.c
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https://www.sciencedi
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jldsgivttc!- h this paper,  a composite multilayered concrete
beam is analyzed by using ANSYS workbench software. An
I   section   which   is   partially   encased   with   Ultra-High
Performance   Concrete   [UIIPC]   and  Ultra-Licht   weight
Cement Concrete [ULCC].  These composite materials had
been arranged horizontally and vertically along the I Section.
Compressive  shength  of various  multilayered  composite
beams has been compared. Instead Of using conventional steel
or reinforced concrete members, this form of beams offers
greater strength and stifthess.

Keywords:-  Ultra-High  Perfurmctnee  Concrete   [UHPC],
Ultra-fight wchght C:enent Concrete[ULCC]

I.     INTRODUCTION

Structural steel which is partially enclosed or fully enclosed
with concrete are frequently used in building construction.
Instead  of using  conventional  steel  or reinforced  conerete
members,  this  form  of  beam  offers  greater  strength  and
stifThess,   The   steel   section   is  protected   from   fire,   the
compression flange is kept from buckling locally, and the
resistance   of  the   beam   to   lateral-torsional   buckling   is
increased by the concrete encasement. Where standard beams
are insufficiently serviceable, composite beams are used. We
can somewhat mininrize the cross-sectional ar-ca of the beams
by using composite ones made of greater stiffiess materials.
They are utilized to mckc the constmction stronger. Large
areas can be covered by composife beams without the need
for an intermediary structure.

UHPC is a cementitious composite material made up of a high

proportion of discontinuous internal fiber reinforcement, a
water-tongementitious materials ratio less than  0.25, and an
optimized  gradation   of  granular  elerments.   A   brand-new
category of concrete called UHPC has recently been created
due to  its extraordinary  strength  and endurance.  The  first
UHPC bridge jn North America was built in Canada in 1997
as a pedestrian bridge. Compressive strength of UHPC is ten

Ms. Shamya Sukumaran M

Department Of Civil Engineering

Sree Narayana Guru College Of Engineering And
Technology, Kannur, Kerala, india

times  greater than that of conventional  concrete.  P.ortland
cement, fine sand, pulverised quartz, accelerating admixtures,
steel fibres,  and water are the main ingredients in UHPC.
With low densities of less than 1400 kg/m3 and compressive
strengths   Of  up   to   60   Mpa,   ultra-Hghtweight   cement
composites  {ULCC}  are  the  perfect  choice  for  usage  in
buildings where material weight is important. h sfroctural
applications with low weight and permeabihity requirements,
lightweight   aggregate   concrete   {voids   are   primarily   in
aggregates) is often used in place of conventional aggregate.
Lightweight concrete is especially beneficial for long-span
construetions, hick-rise structures, and sandwich strtichnes
that must have minimal self-weight.

11.            OBJECTIVES
•     To study the pardally encased composite beams.
I     The effect of different composite materials.
•     The effect of number of layers.
•     The effect of arrangement [Horizontal/ Verfical]

Ill.         SCOPE OF TEE WORE

The scope of this study is to develop a high strength multi-
layered composite beam instead of using steel or conventional
reinforced concrete beams.

IV.          PARAMETRIC STUDY

Multiple   aspects   were   taken   into   consideration   when
conducting the investigation on the patially encased multi-
layered  conerete  beam.  The  beams  measure  2000mm  in
length, 250mm in depth, and 200mm in breadth overall All
examples  are  constructed using WB  225  hot-rolled wide-
flange beams. Vertical and horizontal arrangements had been
made with  the  composite  cementitiqus materials.  A  single
beam  included three layers  of cementitious material,  each
with an identical layer thickness.
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+4dsfriirar:-    Steel  fr.am€  €onstr[]€tions  using  traditional  w€ld
€onncetious  fr€qu€ntry  €xp€ri€n€e  brittle  breakdowns.  To
mitigate  this  issue]steps  were  taken  to  in€oxporate  plastic
hinges and improve the ductility of the steel connections.The
beam-tqLcolumn  connection  has  been  id€nffied  as  a  key
tlem€nt for steel franc struchires to maintain the structural
integrity  during progressive  conaps€  phenomenon.  In    this
study box  column  and  steel  beam  subjected to  progressive
loading are Considered with corrugated web RES connection,
Called the Curved €€u web RES {CW-RES) which in€r€ases the
moment capacity and the time of progr€ssiv€ €o]laps€. ]n the
€as€ of RES a pondon of bram is being cut from the web and
f[aflg€s so that plastic hinge gets r€lo€ated to tli€ portion which
is weak and this pr€v€nts w€lding fa]lui.€ at the end o1. beam
and failure in Column but this reduces the stiffi€ss of beam. In
this case CW-RES is implem€nted on the beam that is  web of
the beam is Cut in an area near the Column and the cutrtyut
section is r€|]la€€d by a c€u made with two curved corrugated
plates,this incr€as€s the stiffness which inturm incr€as€s  the
moment  €apa€ity  and  time  of  progressive  conaps€.  Thus
failures on ben Column €ompl€tely gets  r€]o€ated to CW-RES
and  makes  the box  Column  and joint  safe th€rchy  we  €an
pTev€nt this portion from w€ak€Tijng. Tti€s€ are done according
to  FEMA  350. Mod€lling  and  analysis is  carried out using
ANSYS  software  .[n  this  study  w€  obtain  ultimate  load
Capacity, moment €apa€ity, drift angle.

Keywords:   Plrogressive   Callapse  Mdigedon,  RES,   CW-RES
Corrugated Web RES

I.INTRODUCTION
Steel frame stmctures with ordinary weld connectiotis often
suffers from brittle fl.acture situation in which a local failure
causes   a   major   collapse,   with   the   magnitude   beiiig
diaproportionate   to   the   initial   event.   For   steel   frame
structures,   the   bean-to-column   connection   has   been
identified as a crucial component for maintaining structural
integrity during the prngressive collapse phenomenon.
Progressive collapse refers to a situation in which a local
failure causes a major collapse, with the magnitude being
disproportionate fo the  initial event. New strategies were
necessary to improve the ductility of the steel connections,
such  as  weakening  the  beam  section  at  an  appropriate
distance  from  the  column  face.  In  steel  moment  frames,
reduced beam section {RBS) comections have been widely
used, with parts of the beam flanges near the beam to column
cormectious being removed [Fig 1 ].The yielding zone can be
transferred from the column face to the beam span using
RES counectors, and therelry it prevents initial damage from
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Asst. Professor
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Sree Nat.ayana Guru College of Engineering  and
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occurring  directly  at  the  weld joints  of the  beams  and
colurms.
h addition to the RES beam approach, ariother strategy is

to introduce openings in beam webs to form a plastic hinge
away from the connections to make beams more ductile .
Web-openings in beans can be used to improve the spatial
efficieney  of buildings  and  provide  access  to  pipelines.
Engineers create web openings for pipelines in steel frame
structures,   air-conditioning,   heating,   and  water  supply
systems  that  require  special  pipelines.  Cormections  with
flange-   or  web-reduction  may   change   the  mechanical
characteristics and increase structure deflection when large
defoimation occurs. It is extremely inpoftant to consider the
bearing capacity, defledion, and cracking of  beams with
flange-   and   web-reductions,   which   can   be   indirectly
evaluated by the ability to resist progressive collapse.
In this study box column and steel beam are considered with
corrugated web RES connection, called the curved cell web
RES (CW-RES) which increases the moment capacity and
the time of progressive collapse. Modelling and analysis is
carried out using ANSYS software.

Figure 2. +LppELasfinn Sfr ff±:itfuicaE Eeana L¥€¥fron € l£Bes§ €`unnea:tifet*
I.:,
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Abstract- A numerical model was created with the aid of the
€ommereial  finite  element  progranm€ ANSYS  in  order  to
investigate  the  inpact  of local  Corrosion  on  the  abiHty  of
orthogonal  concrete  filled  st€€I  tube  (CFST}  Columns  to
support loads under arial and ee€entri€ loads. To fulffl the
strLichiral desigri requir€m€nts, a T-shaped €o]umn is utiljs€d.
Construction  of bridges  frequently  makes  use  of  it.  Nob-
syntm€tri€al €o]umns in€]ud€ those jn the L and T shapes. Tli€
]ikdihood of €orrosjon is €onsiderabl€ if a €olumn is damaged
sin€€ they aLr€ not symm€tri€al. AIL Of the €o]umns' faces and
corm€rs  are  €xamin€d  for  corrosion  €ff€€ts.  Analogously,
det€rminfng how the damage manifests its€]f in  the column
when corrusion is at the Eniddi€. A dcer€as€ in the load-bearing
capabiHty of an outhogonal CFST column was demonstrated
with the same €8rrosion rate. Look into how the CFST Column
will ultimately behave under corrosion and €oupl€d sustained
load.  The structure Can be strengthened try ]ay€ring a Carbon
fibre r€infoTced po]yrn€r {CFRP} system around it. The test's
findil.gs indicate tliat using CFRP boosts a c®lumn's ability to
support loads.

Keyiuerds-CFST,  I-  shaped  columes,  I-  shaped  cotwun,
LocaliEed corrosion, ANST:S so!f aware, CFRE.

I.       INTRODUC TI0N
The concrete filled steel tubular {CFST) striicture has

advantages  of high bearing  capacity,  good plasticity  and
toughness,   ctmvenient  construction  and  high  economic
benefit. It is widely used in high-rise buildings, long-span
highways] high-speed railway bridges. offshore platforms,
boiler  towers,  TV  stations  and  other  civil  engineering
structuLres. At the same time, the CFST column in service is
exposed to envirormenL which induces different corrosion
damage. Comosion could weak the crass-sectional area of
st€€l  tube  and  steel  mechanical  properties;  Pit  corrosion
could  also  penetrate  steel  tube  walls,  allowing  harmful
corrosive  media  to  penetrate  into  concrete,  and  further
€ansing concrete damage. These lead to sfrocturaL resistance
degradation over time,  affecting the safety, durability and
applifability   of  in-service   stmcture,   and   even   trigger
engineering  accidents in  serious  cases,  resulting  in  huge
lasses of p€ople's lives and property. Therefore, the study of
corrosion on the mechanical properties of CFST structures
is  required  in  academic  value  and  practical  engineering
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reference   significance   for   accurate   evaluation   of  the
reliability of CFST structures. Rectangular cross-sectional
columns  in  traditional  frame  stmctures,  with  extended
comers to indoor space, normally have larger cross-sectional
depths  than  those  of adjacent  infilled  walls,  leading  to
reduction of usable indoor space and disturbance to indoor
emvirorm.eat.   Recently,   special-shaped   columns,   as   an
improved  architectural  approach,  have  been  increasingly
introduced into residential and official buildings.  Smooth
connection between special-shaped columns and  adjacent
infilled  walls  guarantees  increased  efficiency  of indoor
space and availability to fumitur€ anangement I a giv§j.

Special-shaped columns have been widely applied as
the load canying portion a[ corner of rooms in multi-story
buildings in recent years. The special-shaped colunrms have
satisfied the requirement of the architects  and save more
space to earn economic benefits. As the reinfoi.cad concrete
(RC) structures are the most widely used in buildings, the
special-shaped RC columns are firstly applied in structures.
The action of L-shaped columns under the static load have
been  studied  according  to  the  extensive  researches.  The
special-shapedRCcolumnspossessedlowloadcapacityand
poor ductility according to the researches. As concrete filled
steel fubgs {CFSTs) can take good use of the concrete and
the steel tube, special-shaped composite columns have been
developed  to  avoid  the  weakness  of special-shaped  RC
colunn§ §fi].

L-   Shaped   €ohrmns   may  be   the   most   frequently
encountered reinforced concrete columns, since they can be
used as a cortier column in framed strLictur.es. Commonly L-
shap€d coLurmi is utilized in the comers of the boundary wall
and  has  similar  Characteristics  of rectangular  or  square

:n:I:::::lec¥:?:-:i:T:i:|c#£¥#¥in::i:¥:hn|?:e:i:
:°ernc:£gs::em:toe.V¥rf#riE+I €6inplex  and  treating  large
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Abstract:- The commet.€ial finite e]em€nt programme ANSYS
is used to €rcat€ a num€ri€al model in oi.der to examine the
strlichlral perfot.mange of 3d printing on attractive stt.u€tural
dupl€t Columns. To €rcat€ three-din€nsional shapes, material
is conse€utiv€ky sta€k€d whH€ being €ontrou€d by a computer
during 31) printing. It is highly useful for creating protrtyp€s
and gcom€tri€ally challenging €ompon€nts. In this study, two
I-shap€d€olumnsthataresetupins€riesandpannctaretak€n
into €onsid€ration. L€t's exanLine the behaviour of the column
at   various   rotational   radii  in   both   series   and   parallel
arrang€m€nts. The ANSYS software was  used to  €rcat€  18
mod€ls  (nine  para]l€]  ahd  nine  p€xp€ndi€utar}.  Afit€r  the
p€rforinan€e study is comp]€ted, str€ngtli€n tlie chosen model
to  d€t€Imiin€ which  of these models  has the best stru€fuTal
p€rfoTman€e.  Both  inside  and  €ut€rmatly,  steel  plat€s  and
€ngin€€r€d   eem€nt   con€r€te   Can   b€   used   to   strengthen
strurfures.

Keywords- ANS¥S so!f aware

I.       INTRODU CTI0N
Three-dimensional  coiicrete  printing  {3DCP)  technology
appears to have generated the most  attention  among the
currently available additive manufacturing (AM) techniques
for concrete since both its overall technological level and
economic value have been established. The implementation
of typical  demonstration  projects  has  occurred  with  the
advancement   of   3DCP    technology.    The    Eindhoven
University  of Technology printed a  concrete  structLIfe in
2015 that was  I I  metres long, 5 metros wide, and 4 metres
hick. A 3DCP office established in Dubal opened its doors
in  2016.  A  7.2-metre-tall,  two-story  office  building  was
printed in 2019 by China Constmction Second Burean LTD.
The  office  block  was  constructed  on-site  using  3DCP
technology  rather  than  printed  concrete  components.  In
2017, the hstitute of Advanced Architecture of Catalonia
(IAAC) printed a 12-meter-long concrete pedestrian bridge.
A  team  from  Tsinghua  University  produced  a  concrete
pedestrianarchbridgeinShan9haiin2019using3Dprinting
technology.  44,  68,  and  64 precast printing  components
made up the bridge's arch, railing, and deck, respectively.
However, there are several difficulties in using 3D-printed
concrete buildings in actual technical applications. With a
strong resistance to compression and a moderate resistance
to  tensile  and  flexural  pressures,  concrete  is  a  common
quasi-brittle  material.  The  strengthening  technique  used
when concrete serves as a material for AM is crucial for
enhancing its mechanical qualities. To construct a building
using 3DCP technology, freshly mixed concrete is extriided
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from the nozzle along a specified path and layered on top of
one another. As a result, installing vutical reinfore€ment on
printed crmcrete walls is challenging. Additionally, printed
plain concrete walls have a low ultimate bearing capacity,
limited cracking resistance.. and are brittle.

3D printing
3D printing is the process of stacking material gradually
while  being  guided by  a  computer  to  create  3D  forms.
Manufacturing geometrically challenging components and
prototyping   both   benefit   greatly   from   it.   It   can   be
accompliched  using  a  nulnber  of processes  that  include
layering materials  (such  as polymers,  1iquids,  or powder
grains)  before  using  computers  to  '-r?guLate   deposition,
joining,orsolidification.

Fig 1 -3D Printing [1 I

The  term  "3D  concrete  printing,"  sometimes  known  as
"concrete printing," describes digital fabrication techfliques

for cementitious materials based on a variety of 3D printing
technologies.  These  procedures  are  used  in  the  building
sector  to  ereate building  comrionents,  building  elements,
civil  infrastructure, and street fuquitry* Coiicrete printing
canbeusedtoereatethefinishe=dchj._e_rctrdiredyrforindirectly
by creating the formwork tha£#ilf bald the concrete while it
is   being   cast   or  -{'spftyed.   address   for   3-dimensional
formworks              or. LEENA  A. V-
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Abstract:  Image  pro€€ssing  is  a  wide  arl€a  which  has
attained attention over the last few d€€ad€s. The traditional
apptication§  of image processing  are surv€flLan€e  ac€€ss
control and authentication. This approach n€€ds marimum
information, in certain conditions it is difficult to gain tl[os€
information  such  as  smal]  face  detection,  night  person
identification,  partial  face  T€cognitjon,  o€c]uston  and  sq+
fortli. This paper provides an ov€rvi€w of g€n€ral solutions
of these €hal]eng€s.

Ke]rwords:  Artificial  lnteREg€n€e  {AD, Image  processing,
TOT, Machine lendng.

I. INTRODUCTION

There  are.  many  face  acknowledgment  franieworks  present
today.   Surveillance   cameras,   when   jt   comes   to   sending
recordings  at  a  high  bit  rate, chokes.  It  is  additionally  not
functionalto store recordings for long duration. The natuf'e of the
countenances that is reeogrized by the can.Icra is additionally
problematic. Face recognition has become a we]] krmwn region
of examination in computer vision and   quite  possibly  the
best u[ilizatious of picture investigation and comprehension.
Face detection and extraction are computer vision task5 that
have numerous applicatious and have  direct  significance to
the face recognition issue. Human face recognition has a wide
spectrum. of applications such as mngshot identification, social
networking, automated crowd surveillance both in public and
restricted  areas,  design  of human  computer  interface{HCI).
Face acknowledgment frameworks use computer caLculations
to select explicit, particular iusialts Concerning an individual's
face. These details,like distane€ between the eyes or state of the
jawlin€, are then changed over into a numerical ponrayal and
contrasted with information on different appeal.ances gathered
jn a face acknowledgment data set.

Image  processing  Can  be  characterized  as  the  specialized
examination  of a  picture  by  utilizing  complex  caleuLations.

Here, inage is utilized as the input, where the valuable data
returns as the output. In everyday the (pro-} processing of a
plc.turc is frequentry an underlying advance to later concentrate
the  highlights that  would  be  utilized  to  prepare  a  machine
leaming classifier. Signal processing can be utilized to upgrade
dr wipe out properties of the picture that could improve the
prformance of the machine leaning algorithm.
Personal   re-identification   has   attracted   inereasingly  more
consideration the computer vision €ld because of its significant
applications in numerous genuine situations Like video recon-
naissance, advanced mechanics, robotized driving. For the most
pact,  person  re-identification  alludes  to  coordinating  with a
givenwalkeracrossnon-coveringcamerasinanorganization.By
and by, an individual re-identification framework comprises of
individual indicator.` individual tracker and individualmatcher.
Since person recognition and person tracking are inrd€pendent
problems in computer vision, person re-identification as a rule
centers around the  third part and it  is regularly viewedas  a
recovery issue.

Face  detection  is  a  central  advance  Of many  face  related
applicatiofls,  for  example,  face  alignment,  face  re€ngnifron,
face verification, and fas.e expression examination. Amaing
face finders can precisely order and find faces from an image.
Lately,  deep  learning  techniques  particularly  convolutional
neural  organizations  {CNN)  have  accomplished  exceptional
achievements  iri  an  assoitment  of computet.  vision  eITands,
going from image classification, to protest identifi cation, wllich
additionally mot].vate face discovery. Dissimilar to customary
strategies for hand-made highlights, CNN-based strategy can
remove face includes consequently. Anchor-based face locators
assume  a  predominant  part  in  CNN-based  face  indicators.
They distinguish faces by ordering and relapsing a progression
of pre-set anchors, which are created by consistently tiling an
assortment  of boxes  with various  scale  on  the  pictures. So
itis sensible to indicate attributes in face pictures which are
sufficient  to  characterize  an  individuaff The  ideal  attributes

Article can be accessed online at hfty://wow.publishingindia.com
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ABSTRACT

This paper centers on consrfucting a lucid and utilitarian approach to fadde linear and non-linear
twordimensional pardal differential equations. To test the applicabhity of the proposed algorithm
a variant of the classical twotheusional unsteady Burgers' equation is set up as a testing ground.
The method in a nutshell reduces to solving one-dinensional Burgers' equations resulting from
the appHcation of appropriate operator splitting techniques in the temporal direction. h solving
these onerdimensional Burgers' equatiaus a refined tallored finite point me.thod in conjunction
with an appusite linearization to the purpose is employed. The conditional stabiHty, consisteney]
and convergence of the method are established theoretically and the method is found to be first-
order corvergent in tine and secondrorder convergent in space. To inustrate the accuracy of the
scheme, divers examples have been solved and the results obtained prove that this method is
top-notch in tens of cost-cutting and tine efficieney through the sufficiency of coarse meshes.

1. Inndu€tion

A twordimeusional variant of the unsteady Burgers' equation which popularly models turbulent fluid motion is given by,

#+y"(#+%)-v(#+#) (jc,)7)€n=[a!,b]x[c,d],     f€[0,7.],     y€{0,1}, (1)

with the initial condition «(][, y, 0) = zjo(]c, )I) and the Dirichlet boundary conditions,

uta,yet)--¢Lfy,t},    u{b,y,i)--¢2{y.i)    u(X,C.i) = dy3(X,i),    u{X9d,t}= ¢4{X,I),                                                                             {ZS

where u is the vdocity, v  =  ± > 0 is the kinematic viscosity coefficient Re is the Re`ynolds number, and «o(I,y), ¢h ¢2, ¢3, ¢4 are
known functions. Eqn. {1) with y  =  0 is the linear heat equation germane to the mainstream areas like fluid dynamics, statistical
mechanics, random processes, financial mathematics, quantum mechanics, image processing, spectral geometry, etc. The trailblazer
in delineating the transient process of heat conduction through heat equation was Jean Baptiste Joseph Fourier, opening new grounds
in mathematical physics through his book Theorie de la Propagation de la Chaleur clans les Solides [8] in 1807. A snippet on the
evolution of the heat equation can be found in T N Narasimhan [27] in 1999. Eqn. {1) with y = 1 is the nan-linear Burgers' equation
and the gravity of Burgers' equation is that most of the real-life models reduce to problems in shock flows, gas d]mamics, nan-
linear wave propagation, turbulence, traffic flows, continuunl traffic simulation, convectionrdiffiisiun phenomena, boundary layer
behavior, acoustic attenuation in fog, etc. governed by Burgers. equation. The prime movers in revolutionizing Burgers' equation in
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Numerical Study of the Behaviour of the
Intermeshed Steel Connections under Cyclic

loading
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Abstract:   Bolting and welding are the two connectiolts which are commonly used in structural steal industry. Now the metal
cutting techaodegy has improved.  Laser cutting, plasma cuitng ctc.  are some  Of the near oundng techaodegles.  Due to the
evolution Of these cutdng techaologles a new type Of corenection named intermeshed steel corunection is introduced in structural
steal industry. Balitng and wdding ure expensive and time*onsuning operq[frons. Easy disassembly is unt passlble in these types
Of counectious. Stud is one Of the best svilable materials which material reuse is passHltL The inirodrchon Of iutermeshed steal
cqimection enhuwhces eapp disassembly and theneky improving material reuse. The non-ttnear finite eleneut stimuledans Of side
irferuneshed steer beg[m to bean counection were performed using ABAQUS so!ftwa;ra The beam foanges Of the I section were
connected dyr using dovatnds u[nd the perfiorrmance Of the beu[m flange cormectiar. is uunky&ed under eycHc loading.
Key"ords:  Trttermeshed connechon, Filtite Elemerit Modetting, Steel connection, DovetdiL Te€hoology

I.    INTRODUCTION
Bolting and welding are the two connections which are commonly used in structural steel industry. Both bolting and welding have
advantages and disadvantages. Most commonly used comections include the bolted conneedons.
This connection has the advantage Of flexibility in assembling parts of the structure as well as dissembling it and which is necessary
if there is inspection or some routine maintenance.
Welding is the process of joining two pieces of metal by creating a strong metalluredcaL bond between them by heating or pressure
or both.
Welding offers an opportunity to the designer to achieve a more efficient use of the materials.
Advanced manufacturing techniques, such as plasma, water jet, and laser can facilitate field assembly and disassembly of steel
structural components, and therefore potentially transform how steel structLires are designed and coflstructed.
These techniques have opened up an opportunity to create a new class of steel corm€ctions that rely on intern.edied. Phesentry, steel
coniiections are almost  exclusively made with  bolts  and welds.  Both  bolted and welded Connections  are labour intensive  and
cmtribute to a considerable pt]rtion of the total curt Of a steel structure.
Recent  developments  in high-definition  plasma,  laser,  and water jet  cutting,  when  combined with  fully automated computer-
controlled techniques, could facilitate fast fabrication with hick precision that may allow for the develapment of an entirely new
class of steel connections to improve both erection effitieney and material reuse [4].
The intermesh€d beam to beam connection is shown in Fig. 1 .
Intermeshed flanges Of I section are connected using four angle sections and the web Of the I section is connected using shear plates
and bolts of suitable dinensions.
High-definition plasma and waterjct cutting afford the opportunity to create altenative steel cormections that rely on intermeched
components, instead of regular welding or bolting. htermeshed connections transfer force throuch direct contact bearing of multiple,
precisely shaped surfaces of the int€rleeking elements.
The  potential  inpact  of an  alternative  steel  conncetion  of this  type  that  targets  reductions  in  trfe  and  cgst  and  simptifies
digassembly for reuse is fi]rther highlighted try the dominance of steel in the construction industry [7`-I:.fdrted€th~in connections can
be divided in to two, front lsc and side Isc.                                                                                            tSf
Here the analysis of side htermeshed Steel Connection is canging out.
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Pollution Analysis and lnstream Treatment For
Improvement of Canoli Canal

Revathi P, Mohanan Namboodiri P E

Abstract-Canoli canal or E K canal is a manmade water body flowing through Kozhikode city, constlticted in 1848. The canal connects
Korapuzha Ftiver in the north and the Kallai River in the south. Water quality parametefs is tested in different months December, January,
FebrLlary in kallai, kalluthan kadavu, Araysdathupalam, Sarovaram and KoraptJzha. The parameters examined are pH, turbidity, conductivity,
COD, BOD, chloride, ammonia, nitrate, phesphate. sulphate, iron. fecal coliform and total coliform. Thus inorder to reduce the pollutant load
the canal water js passed thmugh a constructed wetland. This project ains at checking the efficiency Of this instream treatment in reducing
pollutant load.

Key Words- Canoli canal, Constructed wetland] Diversion canals, Instream treatment, Pollutant load, Removal efficiency, Water quality
parameters

---------- + ----------
1     lNTRODuCTION

TiseH¥a::ZcinaninLe±SGptyario:fKthoe#:::°%tec:¥ssie]T4an±
long, the width ranges from 6m to 20m and water depth in

thepeakralnpchodvariesfrom0.5to2m.Thecanalcornectsthe
Kallayi RIver in the south and the Mangala River in the north,
passing  through  KottuH  wetlands  and  Perunthuruthi  wet:
lands.The Canal is oriented to direct inflow from 4 wa
Mangala RIver, Perunthurut
Kauayi River. The highest el
and lowest at Kottuli.TODo£
stretch of the canal from Ha
Mangala river basin, and the
layi, falls in the Kallayip
the ridge between the two b

tkeds, K
on is four

Of the re
Kurfuupar

to Kundupapanha

Kunduparamha; this is also the point that has maedmum depth
Of the canal, minimum water depth and minimurn tidal fluctua-
tions.The depth Of the canal ranges from 3.8m to llm [1].

Candi Canal, which is an artificially constmded canal, is
flowing throuch the heart of Kozhikode city and is heavily pol-
lutedwiththeuntreatedsewagedischargivgintothewaterbody.
The source Of poHufron includes waste from hospitals, hotels,
garages,tinberindustries,§laugiverhouses.aswchasresidential
areas. Many drainage outlets are cormected to the canal and the
water body receives the storm water, household grey water and
sewage.AlltheseactivitiescontributetothepoorconditionOfthe
card water [2].

2 MFTHOBOLOCY

2.1  SAMPLE COLLECTION

Five sampling points is selected in canoli canal. The points
are kallai which is the starting point of canoli canal, Arayida-
thupalam, Kalluthan kadavu, Sarovaram and Korapuzha near

•  RcoaEL P is ouTrently pars:uing Tnasters degree program in ewirormental
engiveering in M.BIT Engiveeing college, Kochihode, K£Taln, Imdin.
E+mail : reviditparald¢at98@gs'nail. com

•  Moha:nan Narndcodiri P E, Dapartineut CIf civH gngiveering, M.DIT Eth
gineering college, Kozhihode, Keraha, India. E-mail.. perriohalunn@gmdi.com
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eranjikkal which is the end point of canoli canal as shown in fig
1.

(d)

(e)
Fig.1 Sample collected from {a) Arayidathupalam q>} Kallai

{c} Kalluthankadavu (d) Sarovaram (€) Korapucha

Sample has been collected from these data points during
morfuofbecember,Januap¥a:givtgivogiv=:l¥Sfthesea-
sonal variations.
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Abstract:-Nowadays  Cold Formed  Steel .(CFS) sections are
extensively used in stn]ctliral engineering works r€pla€ing the
Conventional  hot-rou€d  sections.  It  is  due  to  the  inherent
advantages  of the CFS. In industrial  buildings  and  also in
multi-storey   buildings   it   is   mandatory   to   provide   web
openings and they are gen€rany provided in  CFS  roof and
flooring   systems   to   a€€ommodat€   the   pip€lin€s   and   the
building services, which ]cads to the r€du€tion of floor heights.
The   disadvantage   of  placing  web   openings   are,   it  will
influ€n€€ the shear behaviour reduce the streng(h and shear
capacity significantly. The beam stiffness will decr€as€ when
web  openings  are  placed,  so it w].ll  buckl€  the  beam  easily
when  high  seismic  for€€  or  working  loads  are  acted.  Also
shear failure will takes pla€€. To prevent these ho]]ow flanges
are provided with straight beams. So very limited research
studies have been Conducted on hollow flange CFS beam with
web openings. In this study to avoid shear buclding, use the
method of impl€mentation of corrugated webs. This study is
about how str€ngtl] and the sliear capacity are improvising by
impl€menting  corrugated  design  in   €€uular  beams.  Two
methods are used for improvising. First js with dilifeT€nt type
of  €orrugat€d  shapes.  They  are  square  type  €orrtigation,
rectangular type corrugation and trapezium type corr]igation.
S€€ond  is  with  varying  the  thickness  of  the  web.  In  this
method  instead  of  stjff€ning  the  web  ext€rnally,  they  are
inbuilding it by these corrugation design. The test conducing
are shear  and  flexural  test.  By  this jt is  expected  tllat the
moment of inertia of web and strength will increase, also the
possibility of shear buc]ding d€cr€as€s. The complete study is
€arri€d out using a rmit€ €]ement method in ANSYs software.
The  results  details  that  the  €orrugat€d  web  honow  flange
€€]lu]ar beams has less w€iglit and more strength tliatt the flat
web  houow  flange.  So  the  corrugated  web  Cellular  honow
flange  beams  liave  better  performance  tt]an  the  flat  web
€€uu]ar honow flange beams.

Kayi4rords..  Ht}llorw  Flange  Bean, Web  Openirlgs,  Corrugated
Web, Cellular Beans

I.    INTRODUCTION
The installation of Cold-Formed Steel (CFS) components
in contemporary construction is growing as a result of its
benefits,    including    its    light   weight,    hick    strength,
flexibility,  affoi.dability,  and  ease  of  prefabrication.  In
Early in the 21st millermiuqu  One  Steel Australian Tube
Mills  (OATM)  created a Hollow Flange  Chamel  (IIFC)
section knovyi as the Lite Steel Beam (LSB) by employing
traditional  cold  rolling  and  then  an  electrical  resistance
welding  technique.  The  hot-rolled  conventional  portions
are heavier than the HFC sections, which are said to have a
comparable  bending  strength.  The  LSBs  are  generally
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employed   as   structural   components   in   structures   for
commercial,     residential,     and     industrial     buildings.
Rectangular  Hollow  Flange  Beams  {RIIfBs),  a recently
introduced steel member appropriate for extended span in
many applications, are among the various open and hollow
sections of CFS members.
Doubly symmetric RIIFBs have better structural efficiency
and buckling capacities than conventional CFS sections (Z-
section  and  C-section)  and  hot-rolled  I  section.   They
consist of a central flat web plate with rectangular hollow
flanges on the bottom and top of the section, as shown in
Fig.1. Due to reduced web width and the absence of open
edges, the section exhibits better local buckling capacity.
RIgid  hollow  flanges  futher  avoid  distortional  buckling
caused by torsional effect. Fig.2. shows the houow flange
beam with ciroular web opening.

frf
*>¢!ea*areiaesrme#g:Wgrengaas*a`¢aiJrmei6&ftyri!¢ps!a!a±ssiflesaeBa*

Fig. I . Doubly aymmetric hollow flange brmn [1]

Fig.2. Monosymmetric hollow flange bean w_ith circular web openings [1 ]
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Firstly damper plate connections were used by J.J Rogger
Cheng et al.  and where the ultimate  load of the structure
increased linearly proportional to the gusset plate thickness
and  decreases  with  increasing  plate  size  [£].  The  slit
damper is introduced by Sang Hoou Oh et al. The proposed
cormection showed an excellent hysteretic behaviour[ 3]. A
Low Yield Point steel gusset plate was proposed by Sheng
Jin  Chen  and  placed  in  to  the  frame.  Then  the  energy
dissipation  capacity  of the  gLLsset plate  is  also  increased
substantially [4]. Based on the buckling analysis, utilizing
Block   Slit  Damper  GSD)   was   proposed  by  Hossein
Ahmadie Amiri et al. The BSD devices, one can decreases
the costs and make sure that the utilized device is resistant
to buckling while the energy dissipation efficiency is not
decreased  [5].After that Block  Slit Dampers  (BSD)  were
introduced by Mohemmad Reza Shirinkam et al. BSD is a
box  made of several  steel  plates which  is mounted along
diagonal  members  of a  braced  frame  [S].  Unlike  many
existing seismic dampers, the stiffiess and strength of the
Box   Shaped   Damping   device   are   not   interdependent
parameters   and   the  designer  can  choose   the  required
stiffiess   while   keeping   the   strength   constant.    Also
Application of Slit Beam  in  Eccentrically  Braced  Frame
and An Innovative C-Shaped Yielding Metallic Dampers
for  Steel  Structures  are  studied  [7,%].At the  same time  a
Modified Bar-Fuse Damper in Gusset Plate is introduced
by Ramin Tabatabaei  and found that it will be improve the
seismic    behaviour    of    the    system[ay].The    structural
performance of a concentrically braced frame is improved
by   instaLHng   an   innovative   shear   damper   and  which
effectively protects the  structures[ 1[3].  A new brace  type
damper consists of two slit damper and it comprises a few
perforated webs and two flanges ¢erforated Web H-type
Braced  Damper  PWHBD)  was  proposed  by  Baocheng
Zhao et al. which are designed for protecting structure from
earth  quakes[i_ 1].  Improving  the  CBF  Brace's  behaviour
using  I-Shaped  Dampers  [12]  and  Torsional  Hysteretic
Damper for Frames (THDF), is introduced [ i 3], Gradually
it  changes  to  some  gusset  plates.  But  gusset plates  will
cause fracture because of post buckling deformation of the
braces. So that strong brace member and weak gusset plates
are used by M. Almohamad Albakkar et al.. Hence slits are
provided in the gusset plate [ i 4] .
The  slit  dampers  are  a type  of metallic  damper.  In  this
study  a grooved  gusset plate  damper is  installed ~in`  CBF
and  the  complete  performance  of  the  struc_tune---`wilF~fitap
checked.   The   complete   study ~_will-be~'  carried   out   by
ANSYS software.                        Dr. LEENA A V
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dbstruct- The purpose of this study is to modify the braces by
instatting some energy dissipating d€vi€e, which is added to
the braces to absorb the energy and protects  the structures
from s€v€rc earth quake. Here we use Con€entri€ally Braccd
Frame  {CBF)  with  a  m€ta]]ic  plate.  Tt  pr€v€nts  all  other
m€mb€r including beam, colllmn, connection, and also bra€€s
from s€ismi€ damages and imi]roves s€ismi€ i]€rforman€e of
stru€tur€. The |]roposed d€vi€€ includes a gusset I)late which
is grooved so that it yi.elds in several places and also prevents
the plastic action or buckling in the bl.a€€s. These types  of
device are knovim as Grooved Gusset Plate Damper (GGPD).
The  damper  is  a  smau  plated  m€talHc  element.  It  can  b€
installed in a braced frame then it act as an energy dissipater.
It   dissipates   the   energy   from   seismic   through   inelastic
deformation at its steel strips and absorbs the complcte shear.
The finite  element models  of the braces are analysed using
ANSYS and its stru€fural performance is €hccked when the
dampers are installed in different manner in a 3-bay 6-storied
frame and thr€€ param€t€rs are observed. Base shear, total
acceleration and storey displacement.It is Concluded that base
shear  of  the  structure  is  €onsid€rably  reducing  when  the
damper  is  installed  in  the  frame.  From  the  studies,  it  is
€onclud€d that lesser time period is t]roduced for the model
which o€€upi€d wi.th Complete I)Ta€es and damper.

Keywords:  Grooved  G;ussct P€ate  Damper,  Concewhc  Braced
Frouree, Seismic perf iormanca

1 . INTRODUCTION

Concentrically Braced Frame (CBF) is a type of bracings.
They  are mostly used in hick rise building  structures  as
lateral  load resisting  systems.  A vertical  concentric  truss
system  with  member  axes  aligned  concentrically  at  the
joints forms the CBF class of structures, which withstand
Lateral loads. Due to its great strength and stiffiess, CBFs
are typically effective in resisting lateral stresses. Recently,
various  studies  have  been  planned  to  be  conducted  to
enhance the braced frame's performance

Initially, simple braced frames were used. But by adding a
few energy dissipation devices, additional adjustments are
gradually  made.   Cost-effective   steel   energy  dissipation
devices were  found to be applicable for minimal-damage
seismic design of steel frames.  To  anticipate the firacture
deformation  capability  of this  device,  more  research  is
necessary. It can reduce damage repair costs and downtine,
and,  can  be  furtlier  enhanced  by  using  rate-dependent
dampei.s   in  parallel   to   steel   devices   to   achieve   drift
reduction  and  protection  of drift-sensitive  non-structural
elements[1].

IJERTV12IS050149 www.ij€rt.erg
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Masked Face Identification by Ensuring Safe Social
Distancing, Temperature Screening and Crime

Detection
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Abstracts Covm -19 pandevic is the defttting gtrbal health crisis Of our time which eventualty led to the use Of I;ace mask u[nd
matutviring sole social distancing, which becg[:rme mandatory for reducing the ra[ie Of trq[usivisston Of virus. This has parq!Ileuty
raised a chdrlenge in ideveitfying people since most Of the face regions are hidden inside the mask. So we cmone up wtrh a aystem
which idetttiifes muiked face along with which it ensures whether people follows soy;e social distancing or nat For this puxpose
we are using deep comoluttonal neural network (CNN} along with this MLP is also used fior classiifecatiou process. We uiLso
incoaperutes an e!fficleut aystem that makes real time outomqted mouitoring Of petrpze t® detect sofe social distancing and use Of
thermal  cameras fior  dcteedng the  body  tempero[tun.  Thas  the  erdre  aystem flavours the  society  by  saving time  and the
automated inspection redunes the unttpower to inspect the prbltc.

I.           INThoDUC TI ON
Due  to  the  pandemic humans  are  facing  many  difficulties  and this has  increased number  of casualities  and  man  securities
problem.To tackle the pandemic everywhere everytime we human beings are wearing masks ,this has made the face recognition a
very difficult task since most of the face are hidden. This system is providing us a reliable method by which it is easy to identify the
face hidden under the mask . dear leaning based approach is proved handy here. CNN is having strong robustness to illuminate
facial expression facial occlusions. Efficient quantization based pooling method[22]for face recognition is provided by using VGG-
16 pre trained model. The first stay is to discard the masked region[1]to do so apply ci.opping filter just to obtain only informative
regions of the masked face. Basically there are four steps discussed in this system   for face recognition. h the fist step ie .,in
praprocessing and crapping filter, what we need to do is rotate the face so that we can remove the regions efficiently. To do so we
detect 68 facial landmark and according to the eye location we apply a 2D rotation to make theni hchzontal. After this we apply
cropping filter to extract only the masked regions. For this fist we normalize the image and then partition it into different blocks.
The prfuciple behind this is to divide the image into loo fixed sized block and we extract only the block containing non masked
region.  h the second stay that is feature extraction layer[2l],  dear  feature are extracted using VGG -16.  Basically in pattern
recognition task we need to estimate millions of parameters in  the fully connected layer which requires lligh processing capacity
and memory.  So to tackle this efficient q.uantization based pooling method for face recognition using VGG-16 is used. Here we
consider the feature maps at the last convolutional layer using bag of features. VGG-16 is consisting of millions of images and
classes. Its name shows that it has 16 layers that is activation layer ,pooling layer,convolutional layer,fully connected layer etc . the
features extracted in this stay are used for quantization. In the third step, that is deep bag of features,the feature are now extracted
we need to cheek or measure the  similarities between the extracted features and the vector  hence we apply REF similarity metric.
After this the quantization is applied to extract the histogram. The bag Of fcafures represents the image as a set Of local fcatures[21].
So first we extract the  local features from the training image. After this all the features are quantized to a code book. By using bag
of features this help to reduce the number of parameters and makes it possible to classify masked face. The REF layer is measuring
the similarities of input face. Finally, in the quantization uses output Of REF and proceeds with the classification process[1]. h the
classification stage we assign  each test image to  the identity .To do this we apply  multilayer percaptron classifier. Thus the image
is processed.
AJong with face recognition   it incoaperates another system which detect safe sceial distancing since it is mandatory to maintain
atleast 2 meter distance between individuals. The first stay in this prceess is to measure the distance of the person to be detected
from the camera For this purpose we are using thangular similarity technique by taking the ;distance Of the person from camera as
DandthefocallengthofcameraasFandheichtofthepersonasH.Aftermcasuringthe{?¥;;;;::§::::i€j:g±:Lhoxeswillbedisplaysd
around the people.
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ABSTRACT

A tallored finite point method, using a ndnimal machinery algorithm yet utilizing the initial conditions and
local properties of the solution to the hilt, is proposed to serve as a givbal platform to solve the generalized
Burgers'  equation.  On  an  explicit centred  4-point stencil,  the  nodal  solutious  at  the advanced  time level
are whtten as a linear combination of the nodal solutious at the preceding level. The scalars in this linear
combination are determined using a set of basis functions. The emaction of these basis functions is through the
fundamental solutious derived via the method of separation of variables. This] in turn, brings in the influence
of the local properties of the general solution  The nodal marimum of the initial conditions is chasen as
the separation constant to actuate continuous dependence on the initial conditions. Withal this separation
constant works wed for the generalized Burgers' equation, thereby instituting a common platform to salve
these Class of equations. The nun-linearity is taken care of through an iterative technique where the nan-linear
tenn is liaplaced by an antedor temporal lewd iterated value, Conditional stability is established through the
van-Neumann stabELty analysis. The method is consistent with second-order convergence in sprtial variables
and firstorder convergence in the temporal variable. Numerical expedments are conducted on multifarious
examples,  and  the obtained  results  are very much  in accordance with the  available  eract solutious.  The
nimerical results of examples with ne useable closed-fom representation of the exact solution are vindicated
through the double meshing principle. Also, the error analysis establishes that the method works pretty well
on coarse meshes, wherefore cutting the compufational cost and inergasing rapidity. Despite being a simple
and straightforward algorithm with no usage of elite techniques, the method stands on par with quite a few
mchods in the literature.

1. Introduction

The generalized nan-linear one dimensional Burgers' equation is
given ty,

d2If
g+tt„£=v5F,    (-t',,€P,    #€Z,    #21,
where,

fl - ¢. b) x (0' r]'

with initial condition,

I,(J[.0)-g(x).     asJ,Sb'

and boundary conditions,

I.¢a.n-~gL{t},    I.{b,t}--82€t}.    o<_i <_T.

(1)

(2)

(3)

where v > 0 is the hinematic viscosity parameter, which controls the
balance bet`^reeri Convection and diffiision. # 2 1 is an integer and g{jc),

gi (f) and g2(t) are given functions of the variables whieh are sufficiently
smooth. Eq. {] } with p = I js the Burgers' equation and Eq. {1) with 4 =
2 and # = 3 are the modified Burgers' equation-H and modified Burgers'
equation-in denoted as MBE-II and RAE-in, respectivdy, throuchout
the context of this paper. Burgers' equation till date has been one of the
most lauded equations ever since its unfold by an English mathemati-
cian Harry Bateman  [1], in 1915 to iuustrate the discontinuities that
would arise in the solution of the equations of motion of a viscous fluid
when viscosity dose-in to zero. Such discontinuous liniting behaviour
of the solutious opens to yet another substantial realm of boundary
layer phenomena in fluid dynalnics that evolved to investigative in-
terest ever since its first mention by Ludwig Prandtl in  1904 at the
third international congress of mathematicians in H€idelberg, Germany.
Albeit the fountainhead of Burgers' equation aceredits to Bateman [1],
as the name honours, it has its genesis in [2.3] by the Dutch physicist
Johannes {Jan) Martinus Burgers. Burgers back in 1940 and 1948 in a
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ABSTRACT

Double Elliptical Micro-strip Patch Antenna a)EMRA) is developed out of Pouble Elliptical Patch {DEP}
which is a recendy proposed shape of patch. The use of DEP results in higher flexjhility in design of patch antema
and thus promotes antenna miiiiatwr].sation. The present work is an attempt to demonstrate the miniaturisation of
radiolocation anterma through the Concept of Design Flexibhity {DF). In this paper, optimised neural network model
for synthesis of DEMPA has been developed for radiolocation applications for which the earmarked frequency band
is 8.50 GHz -10.50 GHz. With the help of synthesis model, for an arbitrary operational frequency of 9.85 GHz,
radiolocation antennas with effective patoh area ranging from 142 mm2 to 66 rm2 were designed by using DEPs.
In this case. the percentage reduction in effective patch area was found to be 53.52%. It shows that double elliptical
patches can be employed to develop mjniaturised radiolocan.on antenTias. One prototype ante"ia was fabricated
and tasted to demonstrate the efficaey of the methodology adopted. The fabricated anterma had resonance at 10.15
GHz with a reflection coefficient of -20.73dB and bandwidth of 3.106 GHz {from 7.458 GHz to 10.564 GIIz). Its
Fractional Bandwidih was 34.469%. Positive and reasonably good galn was mair]tained over the entire working
band. A[ resonance, the peck gain was 4.22 dB.The measured characteristics of anterma were in close agreement
with the simulated results. The methodology presented in this paper can also b€ applied to frequency bands for
other wireless applications.

Keywords: Double elliptical patch; Radiolocation applications; Anterma miniathrisation; Design flexibility

r¢oMEINCLATURE
DEP          Double Elliptical patch
DEMPA    Double Elliptical Micro-strip patch Anterma
DEpnd      DEp for which axis of§ymmetry is horizontal major

•    axis

BPNN       Back propagated Neural Network
DF             Design Flexibility
RF             Resonant Frequency

Semi-majoraxisOflefthalf-ellipseofDEpmah
Semi-major axis of right halfullipse of DEPch
Common minor axis Of DEpnd
Effective patch area

SEEP        Similar Double Elliptical Patch
DDEP       Dissimilar Double Elliptical patch

1.     INTRODUCTION
Double Elliptical Micro-strip Patch Antenna (DEMIIA) is

a newly proposed finily of patch antermas in which the shape
ofpatch is double elliptical. h a Double Elliptical Patch (DEP),
only  one  of the two  sets  of half-elliptical patches  contains
identical members unlike in the Case of Elliptical Patch (EP).
Either the right and left half-e"ptical patches or the top and
bottom  half-elliptical  patches  will  be  different.  The  EP  is
a special case of DEP, where both the sets Of half-elliptical

Received : 01  October 2020, Revised : 03 November 2020
Accepted : 04 Feb"ary 2021, Online published : 01 July 2021

patches are identical. Compared with EP, an additional degi.ee
of freedom in design is there for DEP, which provides greater
flexibility in design of patch anterma and thus leads to anterma
miniaturisation.  The  definition  and constructional  details  of
DEPhavebeenrepoltedinliteratureI-2.Also,theroleofDEPin
reducing the effective patch ai.ea has been discussed in length
in those literatwres. For a DEREA with different left and right
half-elliptical patches, the percentage reduction in the effective
patchareawasfoundtobe8.33%]andwhenthetopandbottom
half-elliptical patches were different, the percentage reduction
was I 0.714%3. A statistical technique. called Response Surface
Methodology  (RSM),  was  employed  [o  predict  one  of the
performance characteristics of DEMPA, its return loss2. This is
the only parametric study reported so far in the literature with
respect to DEMPA.

More  studies  need to be  conducted  to  understand the
parametric   relationship   between   the   shape-related   input
parameters and performance characteristics of DEMPA such
as resonance frequency, impedance, gain and radiation pattern.
Models  for  analysis  and  synthesis  Of patoh  anterma  were
capable of providing much insight into its radiation behavior
with respect to the change in input parameters. Soft computing
techniques  such  as Artificial NeuraJ  Network  {ANN)  were
helpful  to  develop  andy;is -arid` ts~yq±±bestgrfmodels  of patch
antenna. The antenna sinthesis+ isrfu* 'determine its dimensions
and anterma analysis is to fired out its resonant frequencies.
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4b$1rtyct-   The   steel   frames   are   mainly   instrned   in
constn]€tion  in  order  to  resist  tl]€  lateral  lbT€€  developed
during the earthquake. They are having high stiffness and
strength to resist the lateral systems, most of them do not have
enouch  ductility and  architectural  performance.  Y  shaped
bracing can deal with the ar€hite€tural performance wh€r€as
the du€tiHty of the braces is not sufficient. Due to the long
]€ngth  and  suffi€i€n-t  compressive  for€€  in  the  m€mb€rs
buck]ing occurs. The use of St€€I I)ual-Ring Damper (SDRD)
in the frame of structure properly can solve the buckling risk.
In this research, an innovative cost€ffective Steel Dual-Ring
Damper  (SDRD)  was  used  on  the  long  member  of the  Y
bracing to incr€as€ ductility capacity and reduce the buckling
risk. A sinde-story singlf+span frame with Y shaped bracing
was   considered   and   subj€€ted   to   lateral   seismic   load
anrtyti€any. Using the nonlinear fiinite €l€ment method, the
€om|]l€te analytical model and param€tri€ studies have b€€n
Carried out using ANSYS work bench software.

E:eywords- Steel  Dual-RIng  Damper,  Ductttity,  Compressive
fioroe, long length

I INTRODUCTION
The simple diagonal bracing to a bracing system consisting
of several members are the different bracings used in the
construction.   Based  on  the  structural  and  architectural
demands the bracings  are  selected.  Generally,  the braced
frames  can  be  classified  into  two  groups,  concentrically
braced  frames  (CBFs)  and  eccentrically  braced  frames
q3BFs). in the case of concentrically braced franies, beanis,
braces, and columns intersect at a common point. This type
ofaystemhasinappropriatebehaviourandpoorperformance
in terms of energy absorption during intense seismic loads
due to the buckling of the braces and inadequate ductility.
Y-shaped concenutc bracing, which is commonly used   to
solve  architectural  problems, while this bracing  does not
have ad- equate ductihity. Seismic energy-absorbing systems
are used in structures in the form of steel dual ring damper,
metallic  yielding  dampers,  ffiction  dampers,  viscoelastic
dampers, and viscous fluid dampers. The use of steel rings
as dampers in controlling displacement and ductility as well
as  significant  energy  dissipation in  concentrically braced
frames systems (CBFs). The study on steel ring dampers as
ductile  and  energy-absorbing  elements  in  concentrically
braced frames have shown good ductility, hysteresis-stable
loops and energy dissipation. The main aim in the present
study is to develop a full-scale model for a steel structiire
with braced configuration and perfomi the lateral loading

Deparfuent of Gvi] Engineering
Sree Narayana Guru College of Engineedng and

Technology
Payyanur, Kannur, Kerala, India

testing on a braced steel frame with and without damper.
Finding  the  optimum  size  of the  damper  in  a  full-scale
model.  The parametric  study  is  carried by  changing  the
parameters of the SDRD dimensions to find the optimum
size that is bests suited for the seismic performance of the
structure. To evaluate hysteresis performance and the energy
dissipation capacity by placing SDRD damper in a Y shaped
bracing system.

11 OBJECTIVES
•     To develop a full-scale model for a steel structure

with braced configuration
•     To perform the lateral loading testing on a braced

steel frame with and without damper.
•     To findingthe optimum size of the damper in a full-

scale model.
•      The parametric  study is  carried by changing the

parameters of the SDRD dimensions to
•     find the optimum size that is bests suited for the

seismic performance of the structure.
•     To evaluate hysteresis performance and the energy

dissipation capacity by placing SDRD damper in a
Y shaped bracing system.

•      Stiffiiess, Total dissipated energy, Hysteresis
behavior

HI SCOPE OF THE WORK
•     An Innovative cost-Effective steel Dual-ring

Daniper (SDRD) was utilized on the member.
•     Ductility capacity is enhanced and decrease the risk

ofbuckiing.
•     Performing the effective model under cyclic testing

to evaluate hysterias performance and the energy
dissipations capacity of structure.

IV SUMMARY OF LITERATURE
The strengthening and retrofitting of the existing struLcture
the steel bracing is one of the advantageous concepts. The
concentric inverted V braced model gave better values for
storey drifts when compared to other models and gives a
better result. Steel frame with X knee bracing having less
displacement   and   having   high   load   carrying   capacity
compared to other bracing system. Y-HSS-EBFs {Y Shaped
High  Strength  Steel  Eccentricauy Braced  Frarrfe) pos§_ess
high  elastic  stiffness,  good  deformability,_.and ~-e`x6ei-lent
energy dissipation capacity. In the case of Y-shaped braces,
thegreaterthedistancebetw3¥TLqgB]qfiioAS.qfthethree
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4bsgivu[cf- In Industrial building fo cover and shelter a large
area  without  supports,  different  steel  structural  roormg
system becomes the most €ff€ctiv€ and economical instead of
a €on€rete stru€tur€. Pr€ €ngin€€ring building OEB) is new
type of building framing system ado|]t€d in  the industrial
building, the concepts is st€€l framing system, supporting
m€mb€rs and roof covering are €onn€ct€d €acli other.  The
aim of this research work is to optimize the bra€ings for Pre
Engineering Building OEB} and analyse the behaviour of
strurfur€  under  diff€r€nt  loads  by  using  Efabs  software.
Present study is to analyse and d€sigr a PER structure for
different bracing location and finding the best location using
Etabs softwaT€.

Keywords-PER, Bracing

I.  INTRODUCTION
Industrial buildings, a subset of low-rise buildings

is  normally  used  for  steel  plants,  automobile  industries,
utility   and  process   industries,   thermal  power   stations,
warehouses, assembly plants, storage, garages, small scale
industries, aireraft hangar, etc. . Mostly industrial buildings
are constructed with steel material. Ordinary steel structure
are made up  of truss  as  a roofing  system  with  roof top
covering, it is called as conventional steel building (CSB).
Technological improvement over the year has contributed
immensely to the enhancement of quality of life through
various new products and services. One such revolution was
the pre-engineered buildings.
Pro  engineering  building  Q'EB)  is  new type  of building
framing  system  adopted  in  the  industrial  building,  the
concepts is steel framing system, supporting members and
roof covering are connected each other. Pre-engineered steel
buildings can be fitted with different structural accessories
including   mezzanine   flooi.s,   canopies,   fascias,   interior
partitions, etc. and the building is made waterproof by use of
special mastic beads, filler strips, and trims. This is a very
versatile building's systems and can be finished intemally to
serve many functions and accessorized extemally to achieve
attractive    and   unique    designing    styles.    It    is    very
advantageous over conventional buildings and is helpful in
the low-rise building design. They PEE sections are used
according  to  the  bending  moment  requirement  and  are
generally built up sections.
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11.    oB]ECTrvEs
The  industrialization  leads  to  the  development  of  new
advancement in the construction of industries. Large column
flee area and lower cost enhance the use of PEB in industrial
building construction. The main objectives of the study are

•      To analyse and design a pre-engineered building
•     To analyze PEB stnicture under wind load.
•     To optimize the bracing for lateral loads.
•     To compare and evaluate the effectiveness of steel

brace at different location.

H.  SUMMARY OF LITERATURE REVIEW
From  literature review,  it  is  found that  PEE  have  better
performance compared to conventional steel structure and
addition of bracing provide stahility to the structure.  They
have good aesthetic view. In PEE the excess steel is avoided
by  tapering  the  section  and  is  done  as  per  the  bending
moment requirements in the structure. It is also seen that the
weight  of PEE  depends  on  the  Bay  Spacing,  with  the
increase in Bay Spacing up to certain spacing, the weicht
reduces and further makes the weight heavier.

IV.  METHODOLOGY
The    structure    contain   single   storey   PEE   industrial
warehouse. The plan is prepared using auto CADD. All the
supports are pirmed. Two types of models are analysed using
ETABS software. The specification of structure are

Building Dimensions 40m x loom
Type Or Roofrog G.I Sheet
Location Ot. But Icing Bangalore
Bay Spacing for. centre 7.727 in
Bay Spacing for gal]le end 7.500 in
Numberot.bays 1 3 No.
Wind Speed 33 in/s
Rcofslo|]c linl0
Clear Cave heicht 5m
Mar Cave heicht 7m
PurLin Spacing 1.5 in c/c
CohLrm Sectio.noEB) Tapered
Rafter SectionffEB) Tapered
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Absffi¢cf- [n this paper, a 3D bridge truss is to be ana]yz€d
in (ANSYS Workbench) The floor material of the Bridge was
€hang€d  to  Glass  fiber  reinforced  concrete.  Compared  to  a
normal concrete structure, GFRC Erection is simple due to the
relative lightness of members. GFRP offers the designer a new
Combination  or prop€rti€s  not  available from  other  materials
and effective rehabilitation systems. The high amount of glass
fib€rs  leads  to  high  t€nstl€  strength  whfl€  the  high  polymer
Content makes the con€r€t€ fl€rible  and resistant to  Cracking.
Because of the high early strength of GFRC, in part provided by
the fibers, it Can b€ demo]d€d quickly. Most GFRC works can b€
d€molded in 24 hours. Site details including span are taiken from
Vengara- Pazhayangadi  (  Major I)istri€t  Road)  in  whicti  tlie
bridgework Oox girder bridge) is going on.

Keywords-GFRC; GFRE

I.      INTRODU C TI0N
Truss  structures that are  comparatively  simple to  assemble
and are more economical are used for many purposes such as
crossing  areas,  railroads,  and  other  transportation  bridges.
Steel   truss   bridges  have   more   flexibility   than   concrete
bridges. In this paper, a 3D truss bridge is to be provided with
GFRP deck portions and is to be analyzed and designed in
ANSYS   WORKBENCH   software.   The  truss   component
malkes up reinforcement for the bridge. The truss dissipates
the load through the structure as a result,   the middle of the
beam  experiences  less  compression  and tension.  A  trLiss  is
typically made up of a large number of thangles. The triangle
is  the  strongest  shape,  when  subjected  to  force  it  evenly
distributes the weight without changing its proportions and
maintains its  shape  in position.  Deck portions are provided
with the GFRP deck. GFRP possesses low weight compared
to  concrete  lt  requires  a  short  erection  time  throuch  pre-
assembly,  and easy handling on site GFRP possesses more
corrosion resistance When rectangular sections are subjected
to forces, they will easily deform but if it is provided with
diagonal or triangle members are provided, the stability of the
structure will  get enhanced.  Squares  are made up  of four-
sided but we can change the angle to any quadrilateral shape
with the same sides. But triangles are different having 3 sides
with valid  lengths and we can't change the  angles to get a
new  triangle  with  the  same  sides  as  there  is  exactly  one
triangle  that  we  can  make  from  those  sides.  This  is  how
triangles  hold  their  shape.  And  by  interconnecting  carry
relatively heavy loads in tmss bridges.

Saritha Sasindran
Professor

Dept. of Civil Engineering
Sree Narayana Guru College of Engineering and

Technology, Payyanur, Kannur

TT.      OBJECTTVIS

•     To conduct a literature review about 3D bridge
Truss

•     To familiarize with ANSYS workbench software
•     To plan and model a 3D trussbridgewithh

GFRP deck by considering the requii.ements in
Vergara

•      To analyze  3D  bridge truss.

Ill.     SCOPEOFTHEWORK
•     The scope of the study has been limited to the

analysis of a 3D bridge truss in Vergarara by the
method of finite element software.

•     The scope ofGFRp is to be analyzed

•     To achieve sound knowledge related to 3D bridge
truss, ANSYS workbench software

•      The aesthetic and structural advantages of
composite bridge thiss were a highlight

•     The main components of the steel truss were
analyzed using ANSYS workbench software. .

•     Models are prepared considering the relevant site
conditions.

IV.     SITEDETAILS

The total span of the bridge is 321.6 in, which consists of 5
number 25 in Span 3 number of 15.5 in Span 3 number of 9.5
in Span 1 number of 22 in 1 number of 21 in 1 number of 20.4
in 1  number of 27 in and  Ral]way over bridge pondon -31.2
in Box girder bridge is the proposed one. Deferent crocross-
sections  are  provided  for  support  sections  and  mid-span
sections.  Box  girders  are  connected  with  a  pier  with  an
elastomeric bearing.

The cross-sections in the support and midspan portions are
shorn below:
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i4dsfrocf- Now a days, the use of brac€d frame systems has
b€€n €xpand€d to achi€v€ hich stiffness and du€ffl€ strucfur€s
in  high  s€ismi€  zones.  Among  the various  types  of bra€jng
systems, such as I-brace
diagoml  etc.  the  ]mee  bracing  system  has  been  mostly
considered  for  seismic  design  in  steel  structures.  In  this
system, the diagonal member provides the ryst€m's stiffness,
and the ]m€e member as a fuse provides the  ductiHty  and
prevents the buckling of diagoml member; thus, it is €xp€c[€d
that  the  stifThess  and  ductility  of  the  structures  vtffl  b€
remained strongly. hi this study lmee bra€€ is integrated in
the  steel  building  witl)  various  bTa€ing  configuration  and
types  of Combined arrangement of different bracing { I type,
diagoml inverted, chevron in frame is  implied  to test under
Non]in€ar Sfati€ Pushover orsp) analyses, seismic analysis is
cand€d out to compared with the corresponding Concentric
and  €€c€ntric  frames.  Tt)€  output  results  like  base  sh€aT,
story drift, time period, and limit state check are compared
and evaluated in ETABS.

Eaywords- Dixposchle knee brace,

I.            INTRODU CTION

The  great  strength,  uniformity,  light  weight  and  many
other  desirable  properties  makes  steel  the  material  of
choice for numerous strLLctures such as steel bridges, hich
rise buildings,  towers  and other structures.  Steel  bracing
provides an effective solution for resisting lateral forces in
a framedsfroctures.

Knee  braced  steel  frame  has  got  excellent ductility  and
lateral   stiffiess.   Since  the  knee   element   is   properly
fused,  yielding  occurs only to  the  knee element  and no
damage  to  major elements  h  recent  years,  the  use  of
braced frame systems has been expanded to achieve stiff
and ductile  structures  in high  seismic  zones.  Among the
various types of bracing systems, the knee bracing system
has been specially considered  for seismic  design  in  steel
stnictures.  h this  system, the diagonal member provides
the  system's stiffiess,  and  the  knee  member  as  a  fuse
provides the ductility and prevents the buckling of diagonal
member; thus, it is expected that the stiffiess and ductility
of the structures will be remainedsinultaneously.
In this study knee brace is integrated in the steel building
with  various  bracing  configuration  types   of  combined
arrangement   of  different  bracing   (   x   type,   diagonal
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inverted,   chevron  )in  frame  is  implied  to  test  under
Nonlinear    Static    Pushover    (NSP)    analyses,    seismic
analysis is carried out to compared with the corresponding
concentric and eccentric frames.

2.          OBJECTIVES

i,

i c'                                                                    (D]
To develop and compare models of knee brace typein
combined system in the steel frame against seismic force.
•     Knee brace  is  integrated in the  steel building  with

various bracingconfiguration.
•     Combined arrangement of differentbracing in frame

talken such as X- type, diagonal, and chevron.
•     The analysis carried out with and without DKB.
•     Performing the nonlinear static pushover analysis to

evaluate,   yielding,   ultimate   displacement,   lateral
load, ductility and plastic hinge.

•      Seismic analyses are carried out using Tionlinear time
history.

•     The  output results  like  bases  hear,  ductility,  story
drift,  tine  period,  limit  state  check  are  compared
and evaluated in ETABS.

•     Introducing  new  type  of bracings,  such  as  k-type
knee brace, arch knee brace.

3.         surm4ARy oF LITERATURE REvlEw
From the literature review the following conclusions were
observed    The    knee-braced    frames    (KBF)    include
relatively sinple connections for ease of construction and  -ul>'A~
reparability after an  earthquake  and less  obstructiori  as
compared to conventional bracing systcris: Lesser sway,
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+4bsfr8ct-  Beam-olumn  joints  in   reinforced   concrete
moment resisting frames are key components to guarantee
integrity and ov€ran stability when the frame is subj€€t€d to
s€jsmi€  loading.  Poor  r€inforcem€nt  detailing  at  Critical
locations   such   as   bcamngolumn   joint   Core   Can   have
d€trim€ntat consequences as it  may lead to a g]oba] failure
mechanism.  An  innovative  and  pra€ti€al  seisnii€  r€trofit
metliod  is proposed  for non- seismically d€tall€d  external
beam- column joints of existing concrete stn]cfures that do
not m€€t current seismic design r€quir€m€nts. The objective
of the study includes proposing a retrofit method based on
two-dimensional  enlargement  of  the  beamTco]umn  joint
using steel angles that are mounted on tlle prestressed cross-
ties. The exterior reinforced concrete beam- column joints
are tested under lateral loading with a constant axial load
on the Column and the ana]yti€al study is expected to show
significant   €nhan€€ment   in   seismic   capacity   of   non-
s€ismi€ally   detailed   beam   column  joint.   The   prot]os€d
r€trofitting method €ff€ctiv€ly |]rev€nt the brittle j Dint shear
failure,  relo€at€  beam  t]lasti€  hinges  to  outside  the  joint
panel   zone,   increase   the   joint   strength   and   energy
dissipation.  The  €omp[ete  ana]ytica]  study  is  carried  out
using nonlin€ar analysis method in ANSYS software.

Keywords.. External bea~olumn jorints, brittle joint f idrlure,
AINSYS sQif roare

I.            INTRODU CTI 0N
Beam  column joint  is  defined  as  the  portion  of the
column within the depth of the deepest beam that frames
into the column. It is the Crucial zone and weakest link
in a reinforced concrete (RC) moment resisting frame.
Beam- column joint will enable adjoining members to
develop   and   sustain   their   ultimate   capacity.   It   is
subjected to large forces during severe ground shaking
and should have adequate strength and stiffness to resist
the   internal   forces   induced   by   framing   members.
Behavior   of  beam-column   joint   has   a   signiflcant
influence on the response of the structure. Catastrophic
failures with Turkey and Taiwan  Earthquake in 1999 is
atndbuted  to  beam-  column  joint  failure.  Constituent
material used for the construction of reinforced concrete
structure   have   limited   strength.   So   the  joints   have
limited force canying capacity when forces larger  than
these are coming on the joint. During earthquake, joints
are severely damaged and repairing damaged joints  are

Volume 10, Issue 06
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difficult. Thus beam¢olumn joints must be retrofitted to
resist  earthquake   effects.   Seismic  retrofitting  is  the
modification of existing structures to make them more
resistant  to   seismic  activity,  ground  motion  or  soil
failure due to earthquakes. The main aim of the present
study  is  to  determine   the   behaviour   of  RC  beam-
column  joints retrofitted with  steel  plates  and  angles.
Retrofitting  is  carried  out  based  on  two  dimensional
joint  enlargement with  steel  angles  that  are  mounted
using prestressed cross ties.

11.             BJECTIVES

•      Tomodel abeam-columnjoint
•     To    propose    a   retrofitting   method    for   non-

seisrfucally  detailed  RC   beam-column  joints  of
existing     concrete     structures    based     on     two
dimensional   enlargement  of  the   beam-   column
joints  using  steel  angles  that  are  mounted  using
prestressed cross ties.

Ill.          SUMMARY OF LITERATURE REVIEW
Various   literatures   are   reviewed   including   the   base
journal  [1].  There  exist  different  methods  for  seismic
retrofitting   of  RC   beam-column  joints.   It   includes
retrofitting based on  steel plates and angles, carbon and
glass  fibre  reinforced  polymer,  concrete jacketing  etc.
Seismic refrofitting based on steel angles and plates is an
effective  method  which  will  increase  strength,  energy
dissipation  etc.   Overall  performance  of  the  structure
under  seismic  loading  can  be  improved  throuch  this
method.

IV.         JOINT   ENLARGEMENT              USING
PRESTRESSED STEEL ANGLE CONCEPT

Seismic     retrofitting     is       the       modification       of
existing   structui.es   to   make   them  more  resistant  to
seismic  activity,  ground  motion  or  soil  failure  due  to
ear(hquakes. One of the methods of retrofitting is based
On   joint   enlargement   using   prestressed   steel   ,apgler~*~wh
concept.  Two  steel  angles  and  one  plate  is  ag§66-iated
with each joint retrofit. Three steel elements are fixed in
place using high tensile strength ;harE edthq rap.pfitting
is   completely   done   using   boREIREHrfufty   The
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4dsfroct- Steel reinforced €oncr€t€ (SRC) column llas b€€n
used  because  of its  good  structural  pert.ormance  and  have
high  stifthess high load bearing  capacity €tc.    This project
in€lud€s   study   of      behavior   of  partially   |ire€ast   st€€l
r€inforc€d   concr€t€   OPSRC)   €o]umn   subjected   to   axial
loading     with  demonshed  concrete     lumps  OCL)  .  The
obj€ctiv€ is to investigate  tti€ performan€€ q'PSRC) Columns
with green concrete (demoHshed concrete) and by varying the
Cross-section  of €or€ steel and €or€   €on€r€te.  Factors   like
arial load - defle€tion curves ,failure modes,  the strains of the
st€€]  section  and  the  concrete  were     investigated     using
ANSYS.

Keywords- putlrfu:Iky precast calunrl, green concrete, denolished
concrete tamps

I.  INTRODUCTION
Steel  reinforced  concrete  (SRC)  column  has  received

much  attention  of  structural   engineers  and  researches
because   of   its   good   structural   behavior.   The   main
advantages of this composite column are high load bearing
capacity, great stiffness and inherent ductility. The concrete
encasement not only improves the stability of the structural
steel  but  also  prevents  the  steel  section  from  chemical
corrosion  and  fire  damage.  Therefore,  SRC  column  has
been widely employed in the high-rise buildings and long-
span  bridges  in  recent  years.  However,  it  is  generally
admitted   that   the   construction   procedure   is   complex,
particularly   in   assembling   reinforcement   and   pouring
concrete at beamcolumn cormections. The PPSRC column
is composed of a precast outer part and a cast-in-place part;
precast outer-paul consists of the steel  shape,  longitudinal
reinforcement,  stirrups  and  high  performance  concrete,
which   are   prefabricated   in   the   precast   shop.   After
transporting the outer-part to the construction site, the irmer
concrete is simultaneously cast with the concrete in beam
and slab. Here the inner concrete in PPSRC column can be
cast by the normal concrete, lightweight aggregate concrete
or recycled  concrete.  For hollow precast  steel reinforced
concrete  (HPSRC)  column,  the  inner  part  can  be  kept
hollow  to  reduce  the  self-weight  or  filled  with  the  fire
resistive material to improve the fire resistance.
This study includes the behavior of partially precast steel

reinforced  concrete  G]PSRC)  column  subjected  to  axial
loading  The  main  objective  is  to  study the  performance
(PPSRC)    columns    with    green   concrete    (demolished
concrete) and by varying the cross-section of core steel and
core concrete. Parameters like the failure modes, axial load
versus deflection curves as well as the strains of the steel
section and the concrete were  investigated using ANSYS.
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H . OBJECTIVES
•     Study  the  performance  of PPSRC  with  green

concrete   {demolished   concrete)   under   axial
loading

•     Study  the   following  parametric   changes   by
varying cross sections of steel  and

•     Study  the   following  parametric   changes  by
varying in fill DCL mateiial

Ill. SUMMARY OF LITERATURE REVIEW
PSRC  specimen  with  core  shows  a  better  deformation

capacity   under   axial   load.   Partially   precast   members
reduces    transportation    time    and    weicht    problems.
Compared to traditional  concrete,  it produces  less carbon
dioxide, and is considered cheap and more durable. Green
concrete has reduced environmental impact with reduction
of the concrete industries C02 commissions by 30%.Green
concrete is having good thermal and fire resistant

IV .FINITE ELEMENT MODELLING
The  model  is  a  350*350  mm  column  of 1800  mm

length.  The  modeling  is  done  using  Ansys  software.
Three   demolished   lumps   of   different   compressive
strength is used and analysed.  The DCL having higher
ultimate  load is used for further  study by varying  the
core section as octagonal, circular and square.

A.    SECTIONAL PROPERTIES

The  sectional  properties  are  cross  shaped  structural
steel of total height 200mm and width of steel   shape
are   200   mm   and   100   mm,   respectively,   and   the
thickness of the web and flange are 5.5 mm and 8 Inn,
respectively.  Four pattern plates are used .The stirrups
of diameter of 8 mm spaced at 50 mm, arranged at the
middle height of the column, and stirrups of diameter 8
mm spaced at 25mm were arranged at both ends of the
column.  Four  longitudinal  reinforcements,  steel  bars
with  diameter  of  20  mm  were  also  placed  in   the
specimens.  Shear  studs  of shank  diameter  10mm  and
3ommheightisused             f#:¢#¥#
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d4sfruct- Recently ,the strengthening of st€€l sections using
various  rLb€r  r€infor€€d  polymer  qRP}  has  come  to  the
attention of several  researchers. For different reasons, this
t}p€ of structures may be pla€€d under Combination of loads.
The d€ri€iency in steel members may be due to errors caused
by   construction,   Corrosion,   fatigue   €ra€king,   and   other
reasons.  This  study  investigated  tlie  beliavior  of  deficient
tubular houow section QHS) steel m€mb€rs strengthened try
ETYBRTD composite FRP t]nder two types of combined loads.
To study the effect of IIYBRm composite FRP str€ngthcning
on the structural behaviour of the d€fici€nt st€e] m€mb€rs,
various   param€tric   studied   were   conducted   by  var)ring
damage level, various strengthening methods were analysed.
To   analyse   the   st€€l   members,   (hre€   dimensional   (3D)
modelling and nontinear static analysis methods were applied,
using ANSYS software. The results €xp€ct€d that HYBRID
Composite FRP str€ngth€ning had an impact on raising the
ultimate Capacity of deficient steel members and Could recover
the strength lost due to deflcieney.

Keywords- Ftller Reinf iorced Polymer, Tubuluir Hounw Sechons,
NonLinearStedcAwlysis.

I.  INTRODUCTION
Strengthening of the steel stnictures can be done using

Fiber-reinforced polymer ¢RP) FRP, also Fibre-reinforced
plastic, is a composite material    made of a polymer mathx
reinforced with fibres.  The  fibres used are usually glass,
carbon,  or aramid.  It  is  actually a  stronger material  than
steel, ma]ring it a much stronger system whilst maintaining
being  a very  hightweight material.  Hence  FRP  is  able  to
maintain its high  strength even being  a very lightweight
material.  Fiber  reinforced  polymer (FRP)  composites  or
advanced composite materials are very attractive for use in
civil engineering applications due to their high strength-to-
weight and stiffiess-to-weight ratios, colfosion resistance,
licht      weight      and      potentially      high      durability.
FRP outperforms  wood   and   concrete   structures,   while
holding up to decades of wear and tear. Fiber-Reinforced
Polymer (FRP) composites offers five major benefits for any
infrastructure , faster installation time, Lightweight material,
Resistance  to  corrosion  &  very  little  maintenance,  Cost
savings, Design flexibility. Fiber Reinforced Polymer (FRP)
includes a system of both carbon fibres and the bonding
epoxy. The carbon fibres themselves are great in fire as they
will not lose  strength,  even while  glowing  red hot.  One
drawback  of FRP  materials  is their  relatively  high  cost
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Technology
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compared to other materials. Other drawbacks include: The
need for various saw blades and drill bits than those used
with wood or steel. Attention if irritation persists, or if severe
couching or breathing difficulty occurs.  This provides the
raw    materials    used    for    economical    alternatives    to
conventional construction materials such as steel and wood.
Most  important  in  the  context  of  sustainability,   FRP
manufacturing  represents  a radically  low  environmental
impact over the traditional  material  preparation  methods.
Fiberglass  reinforced  plastics  Q]RP),  are indeed  initially
more  overpriced  than  traditional  materials.  However,  it
offers  huge merits  over these  materials  and  has  a  lower
ovei.all cost of ownership  and many  other benefits.  FRP
panels are normally 0.09 inch in thickness and weigh about
12 ounces per square foot. Variations in material removal
rates and hardness between the matrix and filler materials
create difficulties in preparation such as polishing relief or
rounding. These problems can cause wrong measurements,
disguise      problems      or      create      artificial      damage.
Fiber Reinforced Plastics or Fiber Reinforced Panels Q7RP)
are plastics that contains fiber such as glass, carbon, aramid,
or basalt. The deficiency in steel members may be due to
errors caused by construction, corrosion, fatigue cracking,
and other reasons. The use of extemally bonded FRP has
become    increasingly   popular    for   civil    infrastrLicture
applications. CFRP, GFRP, AFRP, BFRP etc. are some of
the  types  of  FRP.  CFRP  contains  carbon  as  the  fibre
component,  whereas  GFRP  contains  glass  as  the  fiber
component.  Moreover,  CFRP  is highly expensive,  which
limits the use of this mateiial in many applications. BFRP -
It is a composite material  containing rigid polymer resin
bounding    unidirectional    basalt    fibers.    Basalt    Fibre
Reinforced polymer bars have the advantage of corrosion
resistance,  hick   strength,   light  weight,   good  dielectric
properties.  AFRP-  Aramid  Fibre  Reinforced  Polymer  is
made  up  of aramid  fibers,  and have  excellent  corrosion
resistance.  The most common FRP  systems  foi.  concrete
strengthening applications are carbon based {CFRP). Carbon
has high mechanical properties and higher tensile strength,
stiffiess,  and durability compared with glass  flber based
systems. Prefabricated FRP elements are typically stiff and
carmot be bent on site to wrap around columns or beams. ~q`m..
FRP fabric, on the other hand, is available in continuous
unidirectional  sheets  supplied  on rolls  that  can be  easily
tailored to  fit  any  geometry  and  can  be  wrapped round
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ddsrfuEct- Looking at the modem trend of construction. RCC
|]ost tension€d  fla(  slab  are widely  adopted in  commercial
and residential sectors due to its low Cost of €onstructjon and
aesthetic   view.   Post-   tensioning,   which   is   a   form    of
pr€str€ssing,    has     several     advantages     over     standard
reinforcing steel (rebar's): It reduces or eliminates shrinkage
€ra€king-therefore no joints, or fewer joints, are n€€d€d and
Cracks that do form are held tightly tog€th€r Jt auows us to
build slabson expansive or soft soil and It lets usd€sigr longer
spans  in  elevated  members,  like  floors  or  beams.  Post-
tensioning, or PT, has become in€r€asingly popular over the
past 30 years or so as the tectinology has been  p€rf€€t€d.  .
While using PT method more |]r€€autions has to b€ made for
shear and  d€fle€tion  criteria  for the  slabs  sin€€  RCC  post
teusioning   slabs   are   weak   against   lateral   for€€.   Post-
tensioned slab structures have weak resistan€€ to lateral loads.
So to provide stiffness to structures against lateral forces steel
Columns  are  used.  A  study  is  carried  out to  compare the
stru€tur€ by r€pla€ing some of tli€ RCC  €o]umn  witl]  ste€l
Column to inprov€ the stiffness of strucfur€ against lateral
force. For this puxpose a 15 storey RCC post tension€d flat
slab in modeled using ETABS and amlyzed for high seismic
zone    then    improve    the    performance    with    diff€r€nt
arrangements of RCC  and Steel columns and the model is
anatyz€d  against   the  base  sti€ar,  story  drift  and  story
displacement. Also the cost analysis of RCC PT flat slab is
€ompar€d with the composite PT flat slab

Key  words-  Post  Tensioned  Flat  SlqLb,  Steel  RCC  Composite
struchtre, StoreyDisplacemerrty Driife Stiifeess

I INTRODUCTION

As the floor system plays an important role in the overall
cost  of  a  building,  a  post-  tensioned  floor  system  is
invented which reduces  the  time  for  the     construction
and fmally the cost of the  structure.  h some countries,
including .The U.S., Australia, South Affica, Thailand  and
India,   a   great  number   of  large  buildings  have   been
successfully  constnicted  using post-tensioned  floors.  The
reason   for   this   lies   in   its   Decisive   technical    and
economical    advantages.In   modem    consmiction    high
tensile  steel reinforcement known as tendons are widely
adopted in post-tensioned flat slabs.  Post- tensioned  slab

8 Mary Sonia George
Assi start Professor

Department of Civil Engineering
Sree Narayana Guru College of Engineering and

Technology
Payyannur, Karmur , Kearala , India

helps   in   reducing   tensile   stresses   and   cracks   of  the
member.   Post-   tensioned   slabs   have   proved   to   be
economical and effective compared to normal RCC beam-
slab and RCC flat slab.
PT Flat Slab: Post-tensioned (PT) slabs are typicauy flat
slabs,  band  beam  and  slabs  or  ribbed  slabs.  PTslabs
offer the  thirmest slab  type..  as  concrete is worked  to  its
strengths, mostly being kept in compression. Longer spans
can be achieved due to prestess, which can also be used to

counteract   deflections.   Post-tensioned   slabs  use   high-
strength  tensioned  steel  strands  to  compress  the  slabs,
keeping the majority of the concrete in compression. This
gives a very efficient structure which minimizes material
usages  and  decreases  the   economic  span  range  when
compared to reinforced concrete.

Fig. I .Post Tensioning Process

TT   ¢         OBJECTIVES

To Model and Analyze RCC PT  Flat slab  for non
linear tine history analysis  using Etabs
To check the  Storey Performance  against real time
PGA earth quakedata LOMAP
To improve the stiffiess of post tensioned flat slab by
replacing theRCC column with steel columTt
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.4dsfrzzct- Corrugated Steel Pta(e Shear Walls have gained
signiri€an€€  and  repute  for  being  €ff€€tiv€  lateral  for€€
withstanding systems. Corrugated plates are €haract€riz€d
by higher out of plane stil.fn€ss and buckling stability than
flat  plates,  assuring  their  enhanced  hyst€retic  actions.  In
ordinary Steel Plate Shear Walls infiu I]]at€s  are fixed  to
beams  and  Columns.  Bt]t,  d€fa€hing  tli€  infi]l  plate  from
columns and €onnceting it to the beams only is assumed here
as a system for reducing column demands. Tlie current study
explores the Cyclic performance of Cross Slanted CSPSWs
with beam only conn€ct€d in fill plates. The design of a one
story single-bay specimen was done and its finite element
model   was    developed    by    using   ABAQUS    software.
Parametric  studies  have  targeted  CSPSWs  with  differ€n(
g€omethc variab]€s, including the  orientation  of the infiu
p]at€.

Keywords- Corrugated steel plate shear wall, Cross slowted
infill plate, Out Of plane sdyjJiness

I.  INTRODUCTION
Steel Plate Shear Walls are frequently employed as

lateral force resisting systems in building structures owing
to  their high  stifthess,  strength,  and ductility.  Steel Plate
Shear  Walls  are  either  stiffened  or  unstiffened  in  type.
Stiffened  Steel   Plate   Shear  Walls  enjoy  greater  initial
stifthess,  higher shear strength,  and  bigger  ductility than
unstiffened ones. Comigated steel plate shear wall which
consists of a steel boundary frame and a comigated steel
wall panel with the corrugation in the horizontal or vertical
direction, is a new sort of lateral load resisting system within
the family of steel plate shear walls.  Compared with the
unstiffened special plate shear walls, Corrugated Steel Plate
Shear Wall would have greater elastic buckling capacity and
more resistance to the gravity loads transferred to the wall
panel or avoid them, depending on the corrugation direction.
Corrugated plates are characterized by higher out of plane
stifthess and buckling stabihity than flat plates, ensuring their
enhanced hysteretic behavior. In ordinary Steel Plate Shear
Walls,   infill  plates  are  fKed  to  beams  and  columns.
Detaching the infill plate from columns and cormecting to
the  beams  only  is  assurmed  here  as  a  way  for reducing
column  demands.  The  current  study  explores  the  cyclic
performance   of  Corrngated   SPSWs   with   beam   only
connected infil] plates. Besides reducing colurmn
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demands, beam only connected Steel Plate Shear. Walls have
other advantages.  In beam-only-cormected SPSWs, panels
can be fabricated so that there would be a gap between panel
edges and the columns, or several panels are often fabricated
with a little panel aspect ratio installed parallel to each other
during a span. In both cases, a gap space could also be easily
given adjacent to the column without perforating the infill
plate.  Moreover,  connecting  the  comigated  infill  plate,
especially a light-gauge one, to the boundary frame members
was found challenging and difficult due to its thickness and
geometry,   that   is,   a   matter   that   could   prolong   the
construction time. In the case of beam only connected Steel
Plate Shear Walls,  the infill panel can be attached to  the
franie beams only, while the attachment between the infill
panel  and columns  is  ignored.  However, the behavior of
Corrugated SPSWs with beam only cormected infill plates
has  not been  studied before.  This  study  investigates  the
feasibility of using corrugated plates as infill plates in beam
only cormected Steel Plate Shear Walls.  We modeled and
analyzed  a  one   story  single  bay  specimen  using  the
commercially  available  software  package  ABAQUS.  A
parametric analysis was employed to research the mentioned
model  by  varying  its  geometry.   The  parametric  study
incorporated   corrugated   plate    orientation    (horizontal,
verdcal, and cross slanted ) and thickness of the corrugated
plate.

11.    OBJECTIVES

I      Pi.ovide an efficient and accurate finite element model
to understand the cyclic performance of Cross-Slanted
CSPSWs with bean.-only connected infill plates in the
ABAQUS software.

•       Parametric   studies   have   targeted   CSPSWs   with
different geomeric variables, including orientation of
the corrugated plate and infill plate thickness.

Ill.  SUMMARY 0F LITERATURE REVIEW
Corrugated  Steel  Plate  Shear  Walls  have  good  seismic
performance with higher buckling capacity, lateral stiffiess,
and out-of-plane stiffness than Steel Plate Shear Walls while
offering additional advantages in constluction convenience
and serviceability. Subsequent experimental and numerical
studies   of  Steel   Plate   Shear   Walls   with   beamuly-
connected infill plates demonstrated that these systems.had '''`"
good initial stirfuess and lateral strength and cons-iderable
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i4dsfrucf-   Mono   Column   structure   are   the   stnl€tur€s
supported on  a single €o]umn. Tliey are the most suitable
structures  that can  be Constructed  at the  flood  occurring
regions.  The  structure I)rovides  large  serviceable  area  as
Compare to RCC and ste€] frame structures. They provide
large s€rviceabl€ flooi- spa€€ compared to framed structures
with  many columns. They require less area for providing
I.oundation and gives more space for parking. In this proj€€t
describes planning, structural analysis, design and drawing.
The  mono  Column      supports  whole  stqu€ture  and  other
members  will  act  as  cantilevers.  Strti€tural  analysis  by
ETABS.

Keywords~ Mono column

I.  INTRODUCTION
Mono column building is the structure supported

on a single column which provides large serviceable area as
compare to RCC and steel frame structure. Mono column
building supported on a single column has more aesthetic
view compared to other frame structures. The requires less
area  for providing  foundation  and  gives  more  space  for
parking. They are also unique. Mono column structures are
constructed with RCC or Steel. Mono column structures are
complicated one, compare with the other framed structures,
mono column supports entire structi]re, all other members
will act as cantilevers  and mono  column  structure  is the
individual  one.  Eccentric  loading  will  cause  failure  of
structure. These structures provide more proper spaces for
offices  and  pal-king.  Mono  column  provides  maximum
serviceability. They are also good at the place where flood
occurs.  Mono  column  buildings  decrease  the  excavation
area of the land and saving money. This project describes
planning,  structural  analysis,  design  and  drawings  with
various components of the whole building.
In India the state like Kerala facing flood in the monsoon
season. The water level reaches approximately to the first
floor of the building. The best solution of this problem is
rising the living area higher from the ground level. Mono
column buildings are very effective to control flood. Some
of  the  two  mono  column  structures  are  Astra  Tower,
Hamburg. Gemany and L & T's Construction Headquarters
at Manapakkam in Chemai.

11.    oBJECTrvEs
Rise in population have increased the demand of high-rise
stnictures in the cities. Multistorey but ldings aim to increase
the floor area of the building without increasing the area of
the land and saving money. These multi storey buildings, sky
scrapers are built not just for economy of space they are
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considered icons of a city's economic power and the city's
identity. Thousands of multi storey building is being built all
over the world with steel as well as reinforced concrete. The
main objectives of the study are

•     To analyse and design a mono column building
I     To compare the different shaped mono columns

like rectangular and circular etc.
•     To  compare  the   serviceable   floor  space  with

structiire supported on many column

HI.   SUMMARY OF LITERATURE REVIEW
From  literature  review,  it  is  found  that  Mono  column
buildings has unique structure.  They have good aesthetic
view.   Mono  column  sfrocture  can  withstand  all  loads
including earthquake loads and wind loads. Mono column
building save ground space as requires less area for proving
foundations and providing more space for parking.

IV.  METHODOLOGY
The  building  contains  four  stories  including  the  mono
column.  The plan is prepared using auto CADD. All the
supports  are  fixed.  The  ground  storey  is  designed  and
analysed. The height of mono column is 3m from the ground
level. Each storey is 3m height.  Two types of models are
analysed using ETABS software. The first one is 1-ectangular
type  mono  column  which  support  the  entire  structure.
Another one is a circular mono column with same cross-
section as that of the rectangular column. The structure is a
residential  building  with  four  stories.  The  four  stories
supported  by  the  3m  height  moT]o  column.    The  mono
column extends to bottom to the top of the building.

'rm.                                                                           W,

frmR- =emflB"4Jso, -
fl¥=3: .€.:-=._I---- - - - - - -    ca   -i..r_ffi:.--±+- -

5>= esEL-±ca  -   e=.
ca •'

-4.trm1 6EL-Yi-2

IL±|I-I,,I-
I,-`

Fig.1.Planot-floorl           ~

•co    3    ,l=?i=tt'A     I     \•Sriiir-#ipAL i47

t#itkE NARAYANA GURU COLLEGE uf
EN8lNEER!NG &TECHNOLOGY  i:AYY      Uh

KANNUR

Volume 10, Issue 06 Published by, www.ijert.erg

40



'J±RElififelntemationalResearchJournalofEngineeringandTechnologyqR)ET)

ffaegET    ¥ffiEtl¥¥¥g: ff¥ EssH¥: c¥ i gulp zcz5                  www.iriet.net

2e-±S-&!

e-ISSN: 2395-0056

p-[SSN: Z395-0072

Exp€rimenfal Study on the Use of Magnetised Water in Basalt Fiber

Reinforced Concrete

Shamya Sukumaran M1, Shilpa Valsakumarz
Ipa Stwderit, Department Of Civil Engineering, Sree Narayana Guru College Of Engineering and Technology,

Payyununr, Kerala, India-67030 7
2Shilpa Valsakunar, Departmerit Of Civil Engineering, Sree Narayana Gura College Of Engineering and Technology,

Payyannur, Kerala, India- 670307.
***

A:hstralct - Concrete is a composite material which is made
from a mixture Of cemeriL aggregates, water and sometimes
admixtures  in  required  proportion.  Water  is  the  main
ingredierit  in  concrete  for  the  various  process  including
kydraticin  process,  proper  curing  eta.  Magnetised  water
technology  initiated  in  Russia,  was  found  to  be  a  new
technique  for  increasing  the  strength  characteristics  Of
concrete.  Conventional  concrete  has  limited  ductility,  low
impact, less tlbrasion resistance and little resistance against
cracking. The addition Of fibers can improve the strength Of
concrete. In this stfldy the effiect Of magnetised water on the
strength characteristics Of basalt fiber reinforced concrete {
M20 ) with Msand  was studied, Cubes, eylinders and beams
were casted to determine the-compressive, split tensile and
foexural strength test Of concrete. The fibers were added at
diffiererit percentages varying from 1 to 5 % by Weight Of
cement.  The  optimum  percentage  addition  Of fiber  was
obtained  at  3  %  by  weight  Of  cement.  In  this  project
magnetisedwaterwasusedinmixingofconarcte.Theresultof
researchworkshawedthatincorporationofbasaitfiberand
magnetisedwatereffiectivelyerihancesthestrengthproperties
Ofconcrate.UseofmagnetiEedwaterhaspromisingpotendals
in saving the amount Of water used in concrete construction.

ffgy  Woritrs:  1}  Magnetised  water,2}  basalt fiber,  3]
compressive  strength,  4}  split  tensile  strengiv,  5}
flexural strength

1. INTRODUCTION

Concrete   is   the   construction   material   which   is   used
worldwide.Therefore,itcomesasnosurprisethatenormous
amount of research has been undertaken to enhance its
performance. The major disadvantage is that micro crack
develop  in  concrete  during  curing.  These  micro  cracks
developed are responsible for the low tensile strength of
concrete  Hence  fibers  are  incorporated  to  concrete  to
overcome these disadvantages. The addition of fibers in the
concrete mix has many important effects. Water plays a
major role  in the  concrete preparation. Water plays an
important role in  workability and  strength  of concrete.
Water is the main. ingredient in concrete for the different
process  including  hydration  process,  proper  curing etc.
When water is mixed with cement,it forms a paste which

binds  the  aggregate.  Water  helps  in  the  hardening  of
concrete  by  the  pl-ocess  known  as  hydration.  Water
consumption is increasing tremendously as the population
and   human   needs   increases.   Water   consumption   in
agricultural sector is around 70% and in industrial sector it
is20%.Incoricreteproductionthereismorethanonebillion
tons of water consumed each year. Replacing normal tap
water with magnetised water during concrete preparation
can enhance the split tensioe strength as well the flemral
strength  of concrete.    Water  after  passed  through  the
surroundingsofamagneticfieldofcertainstrengthiscalled
magnetic field treated water {MFTW) or magnetised water.

1.1 Basalt Fiber

Many fibers are used in the construction industry such as
glass polyethylene, carbon fiber etc., one of the new fiber
called Basalt rock fiber is added to this list. Basalt is a rock
which is brown or dark in color formed from volcanic lava
aftersolidification.Ithasbetterstrengthcharacteristicssuch
as good hardness and thermal properties. Basalt rock fibers
imparthighstrengthandlowcosthighperformancetosolve
the problem in the large project like cracking, structural
failure of concrete. The structure of Basalt fiber is shown in
figure below {Figure 1.1)

Fig 1.1:  Basalt Fiber
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Abstract - As the  consumption Of concrete  increases, the
production Of cement is growing day ky day. Portland cement
process    is    a    highly    energetic    process,    and        emits
carbondioxide during calcination which has a crucial effiect
on  global  warming.  Concrete,  being the most widely  used
cement composite since it bears many advantages such  as
low  cost,  easy  availability  Of constiments  along  with  high
strength and durability. However, disadvantages such as low
tensile  and foexural  strength  coupled with  brittleness  have
promoted  the  addition  of  nanomaterials  such  as  carbon
nanotubes,  graphene  oxide,  graphene  nan foakes   etc.  The
graphene  oxide  is  chemically  known  as  'r-GO'  ,atomically
composite carbon, oxygen and hydrogen, a three-dimensional
structure composed Of millions Of layers Of graphite,. existing
in  all  body  cast plain  concrete  or reinforced  and which  is
possible to peel in the water, creating highly resistant layers
in  the  material  in  which  you  are  dispersed.  This  paper
presents  the  strength  properties  Of  GO  in  cemerlt-  based
composites  such  as  compressive  strength, foexural  strength
and tensile strength .

Key Words-. Graphene Oxide

1.INTRODUCTION

1.1 [mtroduction to Graphene Oxide

Cementitious materials are the most common constmction
materials used worldwide. They are generally brittle  and
have  very  low  tensile  strength  and  strain  capacity.  The
concept behind such a transition to fiber-reinforced cement
is  that  the  resulting  tensile  strength  is  developed  from
many individual  fibers rather than a  few pieces  of steel.
Thus,  use  of  discrete  fibers  results  in  greater  uniform
distribution   of   stress    within    cementitious   materials
Recently, carbon nanostructures such as carbon nanotubes
(CNTs,  both  single  and  multiwalled),  carbon  nanofibers
(CNFs), and Graphene have attracted attention from many
concrete researchers due to their exceptional mechanical,
chemical,  thermal,   and   electrical   properties,   and   good
performance    as     polymeric    reinforcement    materials
.Graphene   is   a   single   layer   sp2-bonded   carbon   sheet

i°arnmo];n,:t:]eht:nheayvce°Fht:¥i:a:hL:Ltii::iEif::jfatreedaF%Epbe#f

Nanofubes  (CNT),  and  their  edges  are  easily  chemically
modified for  enhanced dispersion in  polymeric composites
[5]. Such nanoplatelets are typically less than 5 nm thick and
can be synthesized with lateral dimensions ranging from <1
to  100  microns. Use of graphene oxide powder could  open
up many new applications such as high tensile strength and
high compressive strength.

Fig -1:  Graphene Oxide

2.OBJECTIVES

The main objectives of this study are as follows.
•    Tostwdythe    behavior  of  concrete  with   Graphene

oxide.
•    To  determine the compressive strength.and flexural

strength of Graphene oxide concrete.         '
•    To find out the optimum quantity of Graphene Oxide

required   to    achieve    maximum    cgmpressiv`e,___and-`
flexural strength ofc0ncrete.       ,gr+ofrf;j~.®  -+~giv*»giv'--
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Ahstraict -  In  recent years,  multi-storey  and  commercial
buildingsareconstructedwitharchitecturalcomplexities.The
fooating columns buildings in seismically active areas are very
dangerous. This paper studies the analysis Of a G+10 storey
normal building and G+10 storey fooating column building for
externallateralforces.Themainobjectivesofthisprojectare,
to study the behaviour Of multi storey buildings with fooating
columns under earthquake excitations, to find whether the
structure is safe or unsafe with fooating column when built in
seismic zone ill, to find the most critical and best position Of
flouting column in G+10 building. Floating column building
with shear wall also considered for the study.

Key Words:  FLoating column, ETABS software, Zone Ill,
G+10 storey, Eawhquake, etc.„

1. INTRODUCTION

In Modern construction technology major concern is given
for architectural and other features, most of the multi storied
buildingshavingopengroundstoreyasanobligatoryfeature
to  affbrd  parking  area,  reception  lobbies  and  for  other
architectural  needs.  Now  a  days  multi-storey  building
construction   for  residential,   industrial   or  commercial
purpose has become a common feature, These multi-storey
building need more parking or open spaces below. This open
ground  storey concept leads  to  interruption  of columns
called floating columns, which makes the building lateral
irresistible. This concept of floating column is  driven from
the  architectural  needs  to  bring  out  aesthetic  view  to
building,  and  also  to  overcome  FSI  (Floor  Space  Index)
restrictions. Even in commercial building there might be a
need for conference hall or banquet hall on the floors below.
Forthesepurposesweprefertohaveopenspaceratherthan
having columns in between. In this case floating columns
come into the picture. Floating columns gives the liberty to
change the floor plans above. Like in any other structure, the
load from the floors above is transferred to the column. The
entire load is then transferred to the beam on which the
floating column rest. The floating column is designed as a
regular column. The beam on which the floating column
rests is  designed as a beam  carrying all the load of the
columnasasinglepointload.Thisbeamreferredtoasgirder
beamortransferbeamusuallyhavingbigcrosssectionwith

Thedesignanddetailingofthisgirderbeamisverycrucialin
the  construction  of  floating  columns  buildings.  During
earthquakes the behaviour of a building depends critically
on its overall shape, size and geometry, in addition to how
the  earthquake  forces  are  carried  to  the  ground.  The
earthquake  forces  developed  in  a  building  need  to  be
broughtdownalongtheheighttothegroundbytheshortest
path. Any deviation or discontinuity in this transfer load
results in poor performance of the building.

1.1 Floating Column

A column is a vertical member starting from foundation
level and transferring the load to the ground. The floating
column is also a vertical element which (due to architectural
design/ site situation) at its lower level (termination Level)
rests on a beam which is a horizontal member. The beams
transfertheloadtoothercolumnsbelowit.Usuallycolumns
rest on the foundation to transfer load from slabs and beams.
But the floating column rests  on the beam. The floating
column is designed as a regular column. The beam on which
the floating column rests is designed as a beam carrying all
the load of the column as a single point load.

Fig -1: Floating column

Floating  columns  are  adopted  in,  many  projects,
especial]yabovethegroundfloor,wheretrans~fer_tirdersare
employed,sothatmoreopenspaceisavailablei`nthe_.`ground
floor. These open spaces may be used for ass-eTribry hall or
parking purpose. The transfer girders have to be designed

I     I     -      ,,       I                             I                              ,     1,       ,                              A              .I                  I
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Abstract-Grid fins(orlatticefins)areatypeoffoightcontrol
surface used on rockets and bombs, which consist Of lattice
shaped structwre attached together to form a fin. The major
adrantage Of such fin is that, they can be easily assembled to
the launch vehicle and can be operated fior stipulated time
duration  whenever  required.  The  deplayment  mechanism
impartsmoredynamicloadsontothefinandsothestructwral
dynamics play a vital role in its design. To get maximum
stability the fin mass should be minimum as possible by the
functionalpointofview.Butthestructwreshouldwithsbandall
the static and dynamic loads for the operation period. The
lattice structure makes the structure more complex as per the
realization  aspects.  A  limit  state  design  methodology  is
attempted for this Titanium grid fin structuire to arrive at an
optimum structural configuration. The design optimization
and validation through finite element analysis is carried out
using in house developed finite elemeut FEAST (Finite Element
Analysis Of Structures) software ky Vikram Sarabhai Space
Centre IVSSC).

Key Worlds: Grid Fin, Flight control surface, Deployment
mechanism,   stipulated   time,   limit   state   design,
methodology, optimum, finite element, FEAST software

1.0        INTRODUCTION

The grid fin is a lattice structure. It is used to provide the
stability   and   control   of  launch   vehicle   and   missiles.
Advantages of the grid fin over the conventional planar fins
arehigherstrengthto-weightratioandlowerhingemoment.
Therefore it can contribute to mitigate the requirements for
a control actuator of the fin. On the other hand, its higher
drag is a significant disadvantage. Grid fins are widely used
in Crew Escape Systems (CES] of manned space missions of
many countries.

During the normal launch phase grid fins function as aero
stabilizers.Thentheyarestowedagainstthecylindricalbody
which helps to reduce overall dimension of the vehicle and
minimize aerodynamic disturbance. In case of launch abort
situation for effective functioning the grid fins deploy to
achievetherequiredstaticmarginforthecontrolofthecrew
escape systems.

In the current study, grid fin is con figured with Titanium
alloy. The structural design of the grid fin is carried out for
theaeroloadsandmoments.Thedesignisvalidatedthrough

analysis. The FEAST software developed by VSSC is used for
the analysis of grid fin. A typical grid fin configuration is
shown in Figure 1.

1.1 Scope and Objectives of the Study

The main objectives and scope of the study are
•     To design the Grid fin structure using Limit state

Method.
•     To  analyze  Titanium  Grid  fin  structures  of  an

Advance Launch Vehicle using FEAST software in
house developed by VSSC.

•     Design  Optimization of grid fin for the  different
materials subjected to design constraints.

2.0        DESIGN OF GRID FIN

The Grid fin structure is designed using Limit State Method.
Yield stress of Titanium is considered as 880 N/mm2 and
Partial safety factor of Titanium against yielding as 1.035,
which is derived from tested yield and ultimate strength
properties. Design forces are evaluated from the simplified
beam model of the grid fin structure with assumed section
dimensions. Detailed design computation for the grid fin
panel sections are given in Table 1. The section requirement
of each lattice panel of grid fin subjected to axial load and
bending moments are calculated and the calculation of one
typical panel of 8 X 150 mm cross section is shown below:

CASE 1-MAXIMUM AXIAL FORCE CONDITION

•     Maximum axial force
•      BendingMoment(BM1)  =
•      BendingMoment(BM2)  =
•     Factoredaxialforce(N)   =
•     Factored Bending Moment

(BM1) My                              =
•      Factored Bending Moment

(BM2) Mz                              -
•     Breadth
•     Depth                                 -

2486.1 N
523.75 Nmm
2370.25 Nmm
3729.15 N

785.62Nmm

3555.375Nmm
8mm
150mm

•      Design strength in tension (Nd)  = Agfy/yo
where, Ag

fy

yo
Nd

gross section area of cross section
yield stress                t                 _ ,.i ;.~.i.+<9~
partial safety factor i_p yiel.di~ng
8xl50x880/1.035 = 1020290 N

Dr. LEENA A V
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Abstract  -  The  outrigger  rystem  is  one  Of  the  most
common and efficient eystems that can be used to improve
the  perfiormance  Of tall buildings  under wind  and  seismic
forces. An Outrigger is a horizontal projection attached to
any member and helps in increasing its stability. When the
height  Of  the  structure  increases,  the  building  stiffhess
becomes more important and introduction Of the outrigger
beams between shear walls and external  columns is often
used to provide sufficient lateral stiffhess to the structure.
The  objective  of  the  study  is  to  optimize  outrigger  and
outrigger with belt truss eystem location and to access the
efficieney  of  each  outrigger  used  in  the   strucrfure  and
diffiererit types Of bracings adopted at optimum position. The
analysis   is   done   by   considering   the   models   Of  normal
building,   eymmetric   setback   building    and   aeymmetric
setback building. The analysis is carried out in ETABS 16.0.2

Ifgy Words: Outriggers, Lateral loads, Displacement, Base
Shear, Lateral Stiffness, Belt truss  system.

1.INTRODUCTION

The outrigger and belt truss system acts very important role
to resist the lateral loads in the structure. In this structure
the external columns are tied to the central core wall with
stiffened outriggers and belt truss at one or different levels.
The outrigger beam and belt truss system is the lateral loads
resisting  system  in  which  the  central  core  is  tied  to  the
external columns with very stiff outriggers beam and belt
truss   at  one  or  more   levels.   The   belt  truss   tied  the
peripheral  column  of  the  building  while  the  outriggers
engage them with main core or central shear wall. The core
may be centrally located with outriggers extending on both
sides or it may be located on one side of the building with
outriggers extending to the building columns on one side.
The outrigger and belt truss system effectively control the
excessive drift due to lateral load and minimize the risk of
structural and nan-structural damage. Outriggers are stiff
elements connected to a structure core to  outer columns.
The   outrigger   with   belt   truss   system   improves   the
structural stiffness of building against overturning moment
by developing a tension-compression couple  in  perimeter
columns  when  a  central  core  tries  to  bend,  generating
restoring moment acting on the core at the outrigger level.

The  concept of the  conventional  outrigger is  the  outrigger
trusses are directly connected to the shear walls or braced
frames at the core of the structures. The basic principle is the
same  as  when  belt trusses  are  used  as  virtual  outriggers.
Some  of  the  moment  in  the  core  is  transformed  into  a
horizontal couple and transferred to the truss chords in the
floors  at the top  and the bottom  of the  diaphragm  and  it
finally converted into vertical forces at the exterior columns.
The fundamental idea behind the virtual outrigger system is
to  use  rigid  floor  diaphragms,  which  are  very  stiff  and
stronger in their own plane, to transfer moment in the form
of a horizontal couple moment from the core to trusses and
trusses to exterior column. Basement walls and belt trusses
are  appropriate  to  use  as  virtual  outriggers.  The  way  in
which overturning moment in the core is converted into a
vertical    couple   at   the    exterior   columns    in    case    of
conventional  outrigger,  rotation  of the  core  is  resisted by
floor diaphragms at the top and bottom of the belt trusses;
thus,  part  of the  moment  in  the  core  is  converted  into  a
horizontal   couple   in   the   floors.   The   horizontal   couple,
transferred  through   two   floors  to  the  truss   chords,  is
converted by the truss  into  vertical  forces  at the  exterior
columns.

2.SCOPE

The main scopes of this study are follows.
•    The building models are compared by changing the

soil  interaction  or  types  of soil  to  provide  better
information about the response of the system.

•   The behavior of building for other types of irregular
building can be studied. The base isolation or spring
technique  may  be  used  with  outrigger  structural
System.

•   The behaviour of building for other types of braces
can be studied

3.OBJECTIVES

The main objectives of this study are follows.
•    To  find  out  the  optimum  location  of outriggerin

normal  building,  symmetric  setback-_butraing  and
asymmetric setback building.

Dr. LEENA A V
PRINCIPAL
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Abstract  -  As  earthquakes  are  one  Of  the  greatest
damaging natural hazards to the building, the design and
construction Of tall structures which is capable Of resisting
the  adverse  effiects  Of  earth  quake  forces  is  the  most
important.  Nowadays various construction  techniques are
adopted in order to increase the seismic performance Of the
building. Here the new method is to use the oblique columns
instead Of normal columns. Oblique columns are columns at
an  angle  to  the  specified  line.  The  Oblique  Columns  are
neither parallel nor at right angles to a specified line means
they are slanted or Rototed at an angle. Oblique columns are
provided up to various height Of the building. The analysis is
carried out in ETABS16.0.2.

Key Words.. Lateral load, Oblique column, Normal column,
Earthquake force, ETABS.

1.INTRODUCTION

i

The  new  construction  method  to  increase  the  seismic
performance of multi-storied buildings is the use of oblique
columns instead of normal columns. Oblique column is a
column  which  is  not  constmcted  vertical.  The  position,
arrangement, and angle of the inclined columns are makes
different  types  oblique  columns  in  buildings.  The  angle
may vary and this affects the performance of the building.
It  affects  the  lateral  stiffness  of the  buildings.  But  the
seismic  responses  may  vary  in  each  case.  The  seismic
performance  should  be  studied  to  know  whether  these
new construction techniques adaptable or not. Because, the
performance   of  the   high-rise,   mid-rise   and   low-rise
building  will  be  different  from  each  other  for  different
angles under seismic loading.

In   recent   years,   many   buildings   are   constructed   in
irregular structure system with inclined columns. It effects
on  the  structural  behaviour  of  the  joints.  The  Oblique
Column is the column, which neither parallel nor at right
angles to a specified line means they are slanted or rotated
at an angle.  Since the  external loads  leads  to  shear and
flexural forces on the inclined column, the performance of
the  building is  differs  from  the  conventional  method  of
construction. Oblique columns are stiffer as RC frames, and
therefore,  the  initial  stiffness  of  the  RC  frames  largely
depends upon the stiffness of oblique column

2.SCOPE

The building models  are  compared by changing the  soil
interaction or types of soil to provide better information
about the response of the system. The behavior of building
for other types of irregular building can be studied

3.OBJECTIVES

•  To analyze seismic performance of multi-storey
symmetrical and asymmetrical structural building with
oblique columns.

•  To analyses seismic performance of symmetrical and
asymmetrical structural building with oblique columns
at various height.

•  To compare the performance of multi-storey structural
building with normal and oblique column.

•  To optimize the height of oblique column.

4. METHODOLOGY

4.1 Modeling and model analysis

Etabs software is used for modeling and model analysis.
Building  configuration  and  loading  data's  for  models  are
given.  In  this  project  the  models  are  normal  building,
building symmetrical to both axis, building symmetrical to
one axis and building asymmetrical to both axis.  Building
with oblique column up to various heights are also modeled
and analyzed. Time history analysis is done

4.Z Loading consideration

•  Live load : 3kN/m2

•  Floor finish : 1kN/m2

•  Seismic loading (IS : 1893 (Part I) -2002)

•  Zone factor : 0.16

•  Medium soil

•  Response reduction factor- 3
Dr.  LEENA A V
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Ahstra[ct- The idea  Of Green  architecture,  also  known as  "Sustoinable architectilre" or "Green building," is the design and
const"ction Of buildings in accordance with erIvironmentally fi.iendoy principles. Green house strives to minimize the number Of
resources consumed in the building's construction, use and operation, as well as lessening the harm done to the environment
through the emission, pollution and waste Of its components. Embodied energy is the amount Of energy consumed to extract
refine, process, transport and fabricate a material or product (including buildings). It is often measured from cradle to grave.
Likewise, embodied carbon footprint is the amount Of carbon (C02 or C02e emission) to produce a material.

ThispaperaimstodevelopaMAILAB.programtoestimatethecarbonfootpriTitandembodiedenergyofthebuildingandsuggest
simple economical way Of constmcting a green home. Also, the structural stability Of conventional building and green building is
compared using ETABS Software.

In an ef:fiort to improve the accuraey Of embodied energy and carbon footpririt calculations, this paper presents a tool that
estimates  the  total  carbon  fiootprint  and  embodied  energy  Of  buildings  ky  taking  into  consideration  various  project
characteristics(e.gsize,location,materialchoices).

Key words: Green architecture, Embodied energy, Carbon footprint, MATLAB, ETABS

1. INTRODUCTION

Various researches prove that construction industry consumes large quantity of environmental resources and it is one of the
largest polluter of the environment that is it contributes approximately 30% to total global GHG emissions. We know, every
yearmillionsofnewbuildingsarebeingconstructedandnewconstructionmaterialsarebeingintroduced.

Now,  green  construction  practice  has  gained  tremendous  popularity  these  days  due  to  the  increased  population  and
pollution. It is the application of processes that are environmentally responsible and resource-efficient. Green building is
considered as a way for the building industry to move towards protecting the environment Main aim of this construction
practice is to obtain a balance between economic, social and environmental performance in implementing construction
projects.

Every building has a life time. If we consider this as a cycle, the building has its life cycle from cradle to grave. Therefore, in
order to study the emissions caused from a building, a complete life cycle analysis is needed. This is an internationally
standardized method.  So once the carbon footprint and embodied energy of the building is known, a strategy can be
developed to reduce its impact on the environment.

2. SCOPE

The scope of this paper highlights the benefits of green construction. We know, overall benefits of a green home includes
energy  efficiency,  design  flexibility,  resource  conservation,  better  indoor  environmental  quality  etc.  Also,  reducing  a
buildings carbon footprint reduces its running cost, raises property values , improves LEED scores etc., thus the buildings
become environmentally responsible, profitable and better place to live and work in.

Research  on  green building design and materials  is  already firmly  established.  There  are  many global  plaffins
discusses on environmental protection which aims to create a better earth. Green buildings when compared to acm
buildings are same in building use but differ in operational savings and takes into account for human comfort; indoor quality
andenvironmentandalsoenjoysthebenefitofsavingenergy.

Dr. LEENA A V

©ZOZO,IR|ET     I       IrmpactFact®rvalue:7.529      I      ISO9001:2$88Certified
ENOINEERING & TECHNOLOGY

PAYVANUR, RANNUR

47



RETpeELlnternationalResearchJournalofEngineeringandTechno|ogy(|RIET)
¥¥%¥E¥ng    Volume: 07 Issue: G¥ i fuly 20Z0                  WWW,iriet.net

e-ISSN: 2395-0056

p-ISSN: 2395-007Z

ALUM SLUDGE - A PARTIAL REPLACEMENT T0 CEMENT IN CONCRETE

Suchand 81, Saritha Sasindran2, Dr. Leena A V 3

1 PG Student, Department Of Civil Engineering, Sree Narayana Guru College Of Engineering & Technology,
Payyarurr, Kerala, India-670307

2Assistant Professor, Department Of Civil Engineering, Sree Narayana Guru College Of Engineering & Technology,
Payyarurr, Kerala, India-670307

3Associate Professor, Department Of Civil Engineering, Sree Narayana Guru College Of Engineering & Technology,
Pavyanur, Kerala, India-670307

--------.--------------------.-----------------.-----.---------------***----------------------.-----------------------.--------.--------------

A:bstra\ct  - A method  to  use  sludge waste from water
treatmentplantandtoreducetheerIvironmentalpollutionky
it has initiated  the studies on possibility Of integrating this
wasteinconcreteproduction.Theaimofthisresearchworkis
tousealumsludgepowderasapartialreplacementofcemerit
in   concrete.   In   this   research   study   an   experimental
irIvestigation was conducted on varying percentages Of (0%,
5%, 10%, 15%, and 20%)  alum sludge pcrvder as cement
replacement for M20 grade  Of concrete  to  produce  alum
sludge concrete. Diffierent tests were conducted to find the
propertiesofmaterialsusedinconcrete.Propertiesofconcrete
were  obtained  ky  strength  test  and  durability  test.  The
optimumpercentageofreplacemeritofalumshadgepowderas
cement in M20 grade Of concrete was obtained as 15%. The
results of the research work show that alum sludge powder is
an effiective alternative for partial replacemerit of cement in
concrete, which also results in a good method Of using this
waste material in concrete.

Key  Worlds:   Concrete,  Alum  sludge,  Strength  test,
Durability.

1. INTRODUCTION

Among all  other materials,  concrete is the most
widely  used   in   construction   industry.   From   a   small
residential building   to   large infrastructure projects like
dams, tunnels, multi storey buildings etc, concrete is being
used. Being a multipurpose material, it is difficult to replace
concrete  with  other  construction  materials.  The  main
ingredients used for concrete production are cement, fine
aggregates, coarse aggregates and water. Each and every
material  in  concrete  has  its  important  role  in  overall
performance of concrete. During the production of cement,
our  natural  resources  are  being  consumed  and  C02  is
emitted in to the atmosphere. The heat of hydration also
leads to increase in temperature of environment and this
heat  is  also  responsible  for  cracks  in  a  structure  after
hardening of concrete.  So  there  is  a  need to  find  some
alternative material to reduce the production of cement and
its use in concrete.

The sludge generated in water treatment plants
consists of organic and inorganic compounds in solid, liquid,

and gaseous states, and varies in terms of physical, chemical,
andbiologiccharacteristics.Theremainingvolumesthatare
wasted depend on the characteristics of the operational
units involved and the quality of the raw water. Several
chemicals have been used for water treatment, some of them
include aluminum salts (A12 (S04)3.18H20), ferric ion salts
(such as Fec13.6H20), and ferrous iron salts (such as Fec12,
Fes04.7H20).  The  addition  of these  chemical  substances
duringwatertreatmentmayresultiniron-oraluminum-rich
sludge. These salts may be present in high concentrations
that can be toxic to aquatic biota. To avoid this toxicity, the
saltsshouldbeproperlytreatedbeforedisposal.Sludge from
watertreatmentplantsmayalsocontainotherheavymetals
from raw water or from contaminants resulting from the
addition of coagulants. All the chemicals mentioned above
areharmfultotheenvironmentifitisnotproperlydisposed.
So  using the  sludge  waste  as  a  partial  replacement for
cement in concrete is a good idea for reusing the waste
material.

In this research work alum sludge powder was used
as a partial replacement for cement in concrete, Alum sludge
(AS) is actually a by-product of water treatment plants that
use aluminum salts as a primary coagulant, and is the most
widely    generated    water    treatment    residual/sludge
worldwide. It usually contains colloidal alum hydroxides
which  are often amorphous species. Aluminum sulfate  (
A12S04.  18H20)   is the most commonly used coagulant in
drinking water treatment plants and as a result, tons of
aluminum hydroxide containing sludge is unsafely disposed
into the  open  environment daily. Alum sludge  as waste
materials are commonly sent to landfi]l.

--:::--i-: ---- =-=-giv              =-rfe:------ _  =ie

Fig -1: (a)Alum sludge cakes q])Ground-al-urn sludge
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Abstract Extensive research has been carried out in recent
years on the use offibre-reinforced polymer (FRP) composites
in the rehabilitation and strengthening of existing structures.
This paper provides a concise review Of Investigation on the
bending   performance   Of  splice   connection  for  modular
buildings.  Tubular  FRP  members  having  shapes  square,
hexagon and rectangle are considered. The aspect ratio Of
splicing hawing bond length 170mm,150 mm and 190 mm has
been irIvestigated. Also investigation has been carried on the
splice connection FRP column assembly under axial loading
and eccentric loading and pushover analysis Of FRP column
assembly under full scale frame. The results also show that
splice connection Of tubular FRP member under axial loading
and  ecceritric  loading  shows  more  moment  capacity  and
strength

Key words: Fiber reinforced polymer (FRP); Tubular section
member;  Splice  connection;  Bolted  flange  joint;  bonded
sleeve joint; Ductilitys ; ANSYS WORKBENCH 19.0

1. INTRODUCTION

The past two decades have seen increasing application of
fiber   reinforced   polymer   [FRP)   composites   in   civil
engineering structures. The use of fibre-reinforced polymer
(FRP) composites for strengthening reinforced concrete (RC)
structures was first investigated as an alternative to steel
plate bending for beam strengthening at the Swiss Federal
Laboratory  for  Materials  Testing  and  Research  (EMPA).
Theselightweightandcorrosion-proofmaterialshavegained
recognition    worldwide    through    applications    in    the
rehabilitation and strengthening of existing structures. Due
to the moderate cost of glass fibers and advances in the
pultrusion manufacturing technique , FRP composites also
have  great  potential  as  load-bearing  members  in  new
construction.   Examples   include   bridge   decks,   beams,
columns, and floor systems.

Connection designs for these members should consider the
brittle and anisotropic nature of FRP materials provided
major references for FRP composite connections, primarily
forplatesand1-sectionmembers.Additionalsfudiesmaybe
needed for tubular section members which have the added
advantageofefficientresistanceagainsttorsionalandalobal
buckling. Various types  of bolted connections have been

assemblies with  tubular sections.  In  a recent study,  full
adhesive FRP beam-column connections were shown to be
more advantageous in stiffness and moment capacity than
bolted connections. Splice connections consists of a steel
bolted flange joint between two tubular steel-FRP bonded
sleeve   joints.   These   splice   connection   to   be   more
advantageous in stiffness and moment capacity than bolted
connections.  This  bonded  sleeve  connection  was  later
adapted   for   all   FRP   beam-to-column   assemblies   and
evaluated under static and cyclic loadings. The steel-FRP
bonded  sleeve joint  (BSJ)  can  be  adapted  to  provide  a
splicingsolutionthatisneededtoapplytubularsectionFRP
members in building structures and in long-span scenarios.

ii#ffienii

Fig 1.1: schematic representation of splice connection

fig 1.2 : diagramatic representation of splice connection

z. scopE                                               a/
(tlll

The scope of this paper highlights the benefits of ,splice
connectioninmodularbuildings.Wekndw,overalrbenefitsof
a  fiber  reinforced  polymer  includes~ -high`  strength  and
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+±4Sgivuct-Near Surface MountingorsM} is one of the r€trofitting
methods which is widely used for the str€ngth€ning of structural
members. Strengthening using NSM r€inforc€ment improves the
ultimate load bearing Capacity of the member. This study mainly
focuses on the numerical investigation on the shear behaviour of
near surface mounted r€infor€€d con€r€t€ beam under var].ous
parameters. The study investigates the ultimate Capacity of. the
beam with longitudinal hole and beam witliout longitudinal liol€.
The hole size adopted for the study are S0mm, 65mm,75mm and
85mm.  Tlte  study Concentrates the  strengthening of RC  d€€p
having lonrifudinal hole at a position 120mm from the bottom to
the  €€ntr€  of  the  ho]€.  Both  horizontal  as  well  as  in€lin€d
aHgrm€nt of the NSM bar w€r€ adopted. The ultimate  shear
Capacity o1. the beam with and without hole by strengthening
using NSM bar in both horizontal and indin€d ori€nhations are
examined under two-point loading. The capacity of the b€aln was
manrimum in the €as€ of beam with longitudinal hole str€ngthen€d
with inclined NSM.

Keywords-Longit\rdinal hole, NSM, RC deap beq[m, IJREmate
capacfty

I.   INTROI)UCTION
Concrete is a versatile building material which is widely

used for the  construction of several  structural  components.
Generally, structures are built for transportation facility, living
and other purposes. Among al I the concrete structures about 80
to 90% strustLIfes will be required for the next 20 years after
construction. But the striictures may deteri-orate because of the
loss of ultimate capacity, corrosion of the reinforcement bars,
etc. due to harsh environmental conditions. The environmental
conditions include the temperature, humidity and exposure to
salt water when the structure is at sea shore, The strengthening
of these structures which are deteriorated is requii'ed for the
long-life.  There are many ways to strengthen the structural
components of a structure such as beams columns etc. Some
of the methods are s€ctiou enlargement tiacketing}, attaching
steel    plates    to   the    surfaces    of   the    beams,    external
reinforcement, fibre reinforced polymer ffRP) extemally and
unbounded-type strengthening techniques, steel clamping, and
pest-tension units.

Near Surface Mounting is a retrofitting method which is
maluly applicable in reinforced concrete beams and slabs. This
technique  is used for the strengthening of beams by using
different types Of reinforcements. The I.einforcement may be
steel, carbon bars or carbon fiber reinforced polymer plates.
This  strengthening  is provided dy  creating grooves  on  the

Dr. Rajesh K. N
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surface at positive and negative moment regions of the beams
and inserting the NSM reinforcement in the groove and filling
by using the epoxy paste  [1].  The  groove should have the
minimum size of I .5 times the diameter of the NSM bar. The
epoxy paste gives adequate bond between the reinforcement
and the concrete. NSM reduces the mechanical damages, fire
damages and vandalism. The stiffness and flexural strength of
the beani can be increased by NSM method and crack width
can be reduced. Fiber reinforced polymers are widely used for
retrofitting  using  NSM  method  because  of its  promising
performance.  The  efficiency  of the  NSM  is  very  high  as
compared to Extemally Bonded Reinforcement Q£BR) method
[5].

Since the concrete is very heavy, the self-weight can be
reduced by providing the hole in it and this hole can be used
foi- conveying catles of electricity, telephofles etc. through it.
[17,18].

NSM improves the load carrying capacity of the structural
member. Normally the Near. Surface Mounting methods will
not take load at the beginning. So Post-tensioning technique in
NSM in which the strengthening performance can be modified
and it carries the load from the very begining itself [6], For
post-tensioning its good to use FRP laminates which improves
the ultimate capacity by a large extent. FRP strips are also used
for srengthening beams [20].

The  flexural  strength  can  be  increased  by  Side  Near
Surface Mounting method on the damaged structural beam
member. The SNSM method was introduced to overcome the
demerits of NSM method and to increase the flexural stu.ength
and also the serviceability of the whole structure, SNSM can
be done using steel and CFRP.  [8,25]. Several studies were
carried out under monotonic loading. Since eyrclic also causes
deterioration in beams in structures it should be considered.
[13]. NSM method is also effective in glu-laminated timber
beams.  CFRP  laminates  are usiflg  for strengthening  glulam
beams [15]. Under shear strengthening the rods of NSM FRP
are  used  for  strengtheulng  and  which  provides  promising
stl.ength to the member [22].

ForfindingthechearstrengthcontributionoftheNSMFRP
on RC beams, two factors should be cqusidered. They are the
coustitutive law  Of the  average-avairfule bond-length NSM
FRP   strip   effectively  crossing :bthe`   shear -€drack]   and  the
maximum effective capacity it can ahaih _*d±Iring-ttherloading
processofthesbengthenedbeapi_|4]:;Tfia-chapeofthebeans
also plays an important ro~ie. ire ultinate capacity of the T
beams strengthened with NSM were improved for an extent.

;-:i:¥fp-£L¥:-RAREt*4]3
IJERTvloIS020195 irmry.ijert.®rg

{This vL'ork is H€€ns€d under a Cr€ativ€ Commons Attribution 4.C IHt.=
OuNUR

-.I.-,-x*ie-.,-==

50



Progress In Electrome\gnetfes Research 8, "ol. 88, 35-52, 2020

2b% -Ql

Predicting Performance Characteristics of Double Elliptical
Micrthstr.ip Patch Antenna for Radiolocation Applications

Using Response Surface Methodology

Jerry V. Jose±t *, Aruldas S. Rekh£, and Manayanickal J. Jose2

Abstract-Double Elliptical MicrcLstrip Patch Antenna (DEMPA} is a newer family of patch antennas
which possesses higher design flexibility and has greater potential for getting miniaturized than Elliptical
MicrcLstrip Patch Anterma (EMPA). The DEMPA is made out of a Double Elliptical Patch (DEP) which
is designed as a combination of two half-elliptical pa.tches either with a common minor axis and two
different  semi-major axes or with a common major axis  and two different  semi-minor axes.   There
are only two design parameters  for  an EMPA,  its  semi-major  axis  and semi-minor axis,  whereas  a
DEMPA has three because of either two different semi-major axes or two different semi-minor axes.
A parametric study is required to -understand the relationship among these three design parameters
and antenna characteristics such as return loss, impedance, resonant frequency, and gain.  The present
work is a statistical study, using the concept of Design of Experiments (DOE), of the impact of these
design parameters on t.he return loss at resonant  frequency within the frequency band of 8.50 GHz-
10.55 GHz which has been earmarked for radiolocation applications by regulating agency.  The Central
Composite Design  {CCD}  technique in the Response Surface Methodology  (RSM)  of DOE has been
employed here to develop empirical relationship bet,ween the design parameters and response variable.
Numerical models were developed using Ansoft's HFSS as per the design matrix provided by Minitab.
The concept of DOE helped to establish statistically significant parametric relationship between the
design parameters and antenna return loss with the minimum amount of design effort.  The predictive
ability of regression model was confirmed by using numerical models of two DEMPAs that were not
utilized to build the empirical relationship, one among which had been fabricated, tested and reported
in literature.

1.  INTRODUCTION

The Micrc+St-rip Patch Antenna (MSPA)  has applications in several fields of wireless communication
such  as  satellite  communication,   mobile  communication,   telemedicine,   radiolocation,   Worldwide
lnteroperability  for  Microwave  Access  (WiMax)  based  communication,  biomedical  radiators,  radio
altimeters, mobile radio, and direct broadcast services.  Antenna, arrays in which patches are arranged
as constitutive elements are used for Wi-Fi applications [1, 2].  In fact, MSPA is the most widely used
type of printed-circuit antenna, and the other types are stripline slots and printed-circuit board dipoles
and monopoles [3].  Printing dipoles or monopoles in a dielectric substrate and feeding by a micrc+strip
line [4] is a means for low-cost fabrication.  Coming back to MSPAs, a`ny effort in the direction of antenna
miniaturization will further improve the range of its applications.  In general, there are two broad ways
to miniaturize MSPAs.  One way is to change the material properties of its substrate so as to reduce the
effec.tive wavelength in the substrate region, and the second way is to change its shape so as to increase
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Analysis 0f mefhanica] properties and optimization 8f laser beam
Welding Parameters ®n dissimilar metal titanium {Tj6A14V} and
aluminium {A6061 } by factorial and ANOVA techniqu€£
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The Laser ke]m Welding tLBW} is done amrmg the two diffineut im€erfuts titanimrn FTt6A14V} and chb
miniqm 6061 . The w€REing is done rm3ri twenEprseven samofes to itiqu:oue and appREre the rnechan-
iedandmetallurEit3lprgiv€s.ThisweldingiscamdcteddronghthFeesetsOfprmceseperanietersand
thrice sets of tralues. The mtthanica! peperties tiife hardres± and tensile sErensth are eEtima€ed for the
wof]q)iece, and the iREmats vofue is said €0 2sO HV and 285 MFa, £gparatfty. The factoriat 5t"chne Of
the ®Eaminatien quantifies the raaEtidyn of each coRfgiv&ble blend ®r ractars and faffor ]ercts. i&?IBVA
€eshnique is used to &chranee the praeedure boundaries to achieve the ideal joint quality and mttxpe of
joints in drs iardded €estiL Likewise, it is utr.lized to distnguish the uhaus[ prevaiJjflg procafs paramst*r
in this wtlding preeedufE. The three psocas ?arameters with three sets Of gralues 3r€ inrefdsng penger
{16ae+2aew},inetdingapeed{2-2.4m/hjn|and®dsctE®±-&4mm}.ttisevidentfromthesEMmi€rgr
graphs demonstrated that there is no ra§t€ning imp€rrarion €n the ioterflt€.
© RED Hs€vier utd. Ail rigivts Fesenred.
Se!ectien and peff-revienr under reapausihility of the rfentffi€ sommitttt Of the Sesoud lntggrratienat
Conrerenee es ife€ent AdvafREes lit M3Gedals and mantrfucalring 20=0.

1. nndurfu
The  uLti[aetion  af ljgivtwct.gde strueftyus  js  drrelaping attgrrrT=~.|r----.-__

er in sasrat m3ou?a€qpring divisicn§ I ike awi3ti8n, defence.1r.

industries d£"Hd grca± solidarity to weight PRE-.!P,II| ---- ___ _

nng:+O#S=er##u:h:in#fi##+#8:¥ti¥:¥as¥dti:t::
iflthes€djvi5iousjnesatingdiifentnddingsfrogivstDde]iver
prgndnen[strertyandminim*]wEightparts.Theth€r"Iwe[d.
§ngOfTquuniquecompasitesisacutentena€mrmtOf€ensjd.
er3bl€disEindio[rsinpftyfifebehemicatpropfflrfeesamengTiand
Al [1-3].

8€  ]±ha±  a5  it  may  de  utitiz&tion  Of h*givftyEight  fmtedals
t#gmes challenging when two various types should be inesTpr
raEtedand3£sqEiarfu"aesoc!ationafdifferent"tedalstikeAl
{AREi}  nd  Ti  {TiGanRT}  €aff  be  acknowledged  br  riveting,
puss-joining and 5ffl€wiflg. The are as yet grn€edl¥ utilized
astheds in the ausom8hile nd 3vi3tion busifle§ses, rfu apden
far fastening titanium and aluminium is the utilizfftian af laser

3utomotiv€and

iTm€apnddy-.
£.mchpgdbegsudhiftchandrann&]F9grlil.eem{S*ChandunL

gLg¥9L=;.'O:al#.:p#l#*,i#S#:Tin_. _ _ I. ._ _J_---£iE.IA.-lilli.t=ki ,All *hiE d-:I-aitrif=r I[hi-

framewBds like  Nd:  YAG  or C82  to adhaoueledgr w€tds  with
§tiperfe pmpeflEes* Ee the as it may: the fuutdam€nfaE viewgivnt
during the fastening 8f aturfenium fa flirmum ts the drm]®pme"t
edintrm€Bl]i€staEfs.whichrctyupenpnceessas§ociatedtanper-
an]rtrti*meeyctes.Thebuttjofntpro€edureufilizesabREingpro-
edure  in  blend  with  a  nelding  pppcedque  to  undeRE£3rd  an
assoct&tienbetweenuniqueznaeeriats&Thela§er5h8urabesitwated
in the maniumulumirfurm presas, ideally qn the titaniqun sheet
i4£I.

tnthis€itaninationttbetvermiquematedals,ferenmriettin-
nium {Th6"AV} and &lrmiutiurn gesl e have been welded tdrrBngh
th€LRErbeanw€REngprcees§.Altgiver.tw€rty-sevensampl€s
ae sat tip aeEnding to the detail for uns w€REng g"edENtL The
mrfuanied grBPErties lELe hardaeas value and tgngi]g strength
areestimatedfar&1!thfveidedspechenstoas5esstheidealsenn
qualftyandmtrrsoftkewctdseams¢mthisLHVIpre€edun.thrmg
pro€es§  parmctfrs have faken€ far eranple, Laser pguer {W&
w£Ediutg SPRE {m/utn}, and offset {mm}. mfiEe levers ®f edue§
have bra giun during the precedne. Fact8rial {B0E}Lgivangpr is
uffiized to rceqgivze conGeiyabte fattne +-ed' factor levle!t§. ANOVA
is  utilized  to  leetr  at  the  trm§t  aifeEting  presesgt€paflrmi§ieF~in
a€quiringdehi±hesttens=]eandhardit€rsi&rfug~ri~ag€tthewhte-
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Iavestigrtion on Pest-W€]d Heat Treated Tjfanjuni-A]umfuum
"sstm=Iar Laser ipr€Ided Joint

REhha €ran] .  iL  ngch 3 . RI. Eiev Annd&
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Atrfu#t  The infro€REe Of pest-w£]d heat tmafron{ ou the
mcehari€al  pnepnde§  and  zHigrmsfrocture  8f TarAI  laser
welded joints was §tirdied, which jn€]uded solution deaf-
meat  and  artifi€±al  aging  tREarmenl.   A  €Bneeuted  heat
souirsei  is  prmviifed  try  the  laser  beam,  allowing  higher,
de€per welding and flarmwer rtttes Of §peeds* Laser bieam
velding  ®f ti€andtrm  and  altEmjntrm  alley  is required  for
3riatien and arfem¢bile firms becanse ®f its better §trengrh
and lichtweigha. The pesettted warfe £§ €anded out ai tvs
sffig€£: {aj lpasgr bean usfding of 2 mm thickzEes§ A6esJ
and  Tj6AI4V  frost  sealns  was  dens  try  moving  a  laser
sguee on lhe top 5id€ ®f the Tj Sheet and finding 8ptirmm
prver.   speed  and  ®ffse*  that  psevides  higher  t«tsi]e
sanEngth  and  hardness  and  giv}  pest-me]d  heat  deatment
{5sO ®C *  ]5 mjn quenching + 2as qc  *  15 min agjng}.
Finn de out€om€s. it is seen that laser bean €£utering
from the titanium  part gives a very much advanced age
solidified pattern, anl EPS  tmeovers that the joint is a
fledjurgicat ¢ne* "e pest-vyeld heat tREtEREn{ prrmctes
rfugrh fen de  fahi€  over £REt and  laser welding  iB
marmab]€ far distjrst alley jcining. AH of these experi-
rmul   results   demfffrstrats   the  fqRTnatien   df  Eihiform
rierestnemre in the weld ngiun a[eng with a rsmaffable
Grihadcermnt En meehanied prxperdes fey the weid region
Whieh sxpses the paent maerial*

Heywde harm bean welding . dirmirm . Aluminum -
Hhat trcanem . RErmrm€fure . Eps

EE  Strdhin CThafro
sodiinchndrarmair@gmrfurm

S    Deparffrm of RErfupied zingiveedutg, Hrfuri REan ctflde
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Welding  js  a  w€f I-aecqued  method  ±n  manufREng
industies. Bath suljd stan and fusieB velding Can be urd
to  pEchi€€  varisos  prnduets  and  rmaterials.  TbeRE  js  an
undeniable inHuef!es ®f (be  laser on  thee sfrotegies for
combining metals. Laser beatn welding is mac aduaneed
than oder w€ldiBg te€hnique& parti€uJar[y in ve]ding 9f
titanium  aHnys,  TRES  is  because  of  its  high  degRE  ®f
flchbiHty and deusfty. Temper de  weld  beats  to  bultl
duedlity and hardness [1]. The puck fen inpeted, Hgiv-
ueight  and  highTqualfty  assefhaties  nd  a  simDlrarm[us
fesu§  en  al  tasks  Can  be  edrse"ed  in  multi-matfriat
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AlhstriLct - The greatest challenge f or structural engineer
is to design the structure to be earthquake resistant. When a
stmctwre i5 designed far seismic resistance, various eystems
are embedded into structure so as to resist the lateral fiorce.
One Of the systems adopted far resisting lateral forces, is to
provide the Stracture with different types Of bracings. There
are many corIventional types Of bracings. Bracing is the best
method  to  overcome  soft  storey  effiect  ln  this  prof eat  a
combined   Hexa,   Octa    and    Penta   bracing   eystem   is
irIvestigated. An innovative bracing aystem is introduced in
a  G+2Q  building  with  soft  storey  to  improve  its  seismic
performance.    G+20    building    with    diffierent    bracing
configurations are analysed to check soft storey mitigation
behaviour.  To  study  linear  and  nonlinear  behaviour  Of
structure,  dynamic  analysis  and  push  over  analysis  are
performed. ETABS is used far modelling and analysing the
building in this project.

ff€y Worlds:   Bracing system, Dynamic analysis, Push
over analysis, Soft storey, ETABS.

1. INTRODUCTION

Steel  structures  generally  need  less  construction  time,
have  larger  span  feasibility  and  have  better  seismic
resistance   than   reinforced   concrete   structures,   and
thereby  popularity  of  steel  structures  are  increasing
nowadays.  A  Soft  storey  is  defined  as  the  storey  in  a
building structure which has substantially less resistance,
or  stiffness,  than  the  storeys  above  or below  it.  It  has
inadequate shear resistance  and  inadequate  ductility to
resist the earthquake  -  induced building stress.   A Soft
storey is one within which the lateral stiffness is smaller
than 70% of storey above or less than 80% of the average
lateral  stiffness  of  the  three  storeys  above,  as  per  IS
1893:2002. Soft storeys may be located at top, bottom or
intermediate points, so that the floor above or below may
become  stiffer  compared  to  itself.  In  order  to  reduce
lateral  deflection, a bracing system is  introduced  in the
structure, Bracings increase the stability of the structure
by transferring lateral load sideways down to the ground
and thereby preventing sway of the structure. In Seismic
design   of  structure   and   in   high   rise   structure,   the

introduced as shown in Fig 1, Fig  2 and Fig 3 respectively.
The Main aim of the present study is to know the effect of
bracings on soft storey multi-storied building. The project
aims  to  study  the  overall  performance  of the  building
which different size of bracing system. Also to identify the
suitable  bracing  system  for  resisting  the  seismic  load
efficiently.   The   simple   parameters   to   determine   the
stiffness  of frames are storey displacement,  storey drift
and storey shear. Storey  displacement is  defined  as  the
displacement  of  a  storey  with  respect  to  the  base  of
the structLire. Storey drift is  the lateral  displacement of
one  level  of multi-storied  building  relative  to  the  ]eve]
below.   The  Seismic  force  applied  at  each  floor level  is
defined as storey shear. Bracings are economical method
to laterally stiffen the framed structures against wind and
gravity loads. As the trend of construction of tall buildings
is increasing, it is utmost importance to find cost effective
bracing system.
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Fig-1: Elevation of Hexa,

54



2alq  -a 6

International Journal for Researeh in Applied Science & Engineering Technology (IJRASET)
ISEN.. 2321-9653; IC Value: 45.98; SJ Impact Fac:tor: 7.429
Volume 8 Issue IV Apr 2020-Available at www.iifrasct.com

Approaching Bus Driver Collapse Exposure Entity
Situated upon Rumbustious Observable Inquiry as

Concerns Eye Eventuality
Sharija P], AELla Mathew2

1 M.TECH Gradrate, 2 Assistant Prof;essor, Depatment Of Coup/uter Science tlnd Engineering, Vimal Jyothi Engineering College

Cherxperi, Kerala, India

ALbstruict.. Drivers exhaustiore is one in ensemble ef i iective rdtimute considerable ccuesati€on away f tom service ct]EListon, decidedly
considering operQhor based on immense trq[nsport. Recommend a perceiving situqrfed exhqLustion exposure eM[tity can- sidering
indigene monihoring, whatever eltdure strdghoforwqnd inclanding versatEL€ considering orgariization trendy integrate including
enormous owtoimobile.  Efflecdee entity  repose based on sechori cowhhing headrshoulder exposure, fiace exposue, eye pair
exposure, eye observune appraisal, indolence fiequenay perceat based on eyeLift des-.stu:use apprdrsal, moulh exposure, as a
coinsequeuee exhaustion Impel appt]rdoumeut. A srfuldy measure Of Eye Closure's Perceutqige on efflecdre  co"tinual  surfu;ce  Of
eye  observance  endure  specify,  q[nd therefore the  aperafor  stq[kes  are  classiifeed  on that.  In veuture,  complete  evaluations
moreover iavestigutlon €onasected with contemplated algt]ritkms, similarly as measwing with ground truth ou Epee Closure's
Pereeutnge compuhatiot. endure achientL Impressive experimental reperc:us-sion sht]w effie€dre bendits Of the evettry on accuney
along wan. stableness as long as expressive i"estigate latirfude immediately upon a camera Of an sloping observe angle to
efflecdee drivers fiace endure emplayed considering €nengdic elucidate supervise
Index Terms: Machine Learrting, exhg[ustion exposure, Eye clo- sure's percettlagr

I.  INTRODUCTION
h contemporary senescence,  driver apathy has been one throuchout affecting necessary causes of roadway collision moreover
efficiency  inducement  severe  physical  fracture,  deaths  including  indicative  economic  deprivation  [1].  Various process  endure
included by whatever  efective  immobility  are often detected and waming are often  issued  to  the  motive force while driving.
Exhaustion,apathy as well  as somnolenc€ are often pre-owned conformably in driving state portraiture.  Instant, more and more

professions desire long tern deliberation [2]. rivers must keep a detailed eye held effective roadway, so a certain they can opei-ate
to  sudden  events  immediately.  Driver  exhaustion  often  becomes  a  right away  explanation  for  many transportation  collision.
Therefore, there's a desire to develap the entity which will observe futhermore convey a aperator of herthim bad psychophysical
inure,  whatever put  up  compulsorily depreciate  effective  amount  based  on  exhaustion  correspondent  car  collision.  However,
effective  event  connected  with  comparable  entity  encounters  many  predicament  asseeiated  with  agile  moreover  legitimate
unddr§tanding  based  on  a  drivers  exhaustion expression.  Solitary in  all  effective technical possibilities  to conrfuvance  operator
apathy exposure [3] entity is to use the vision based approach.
Driving may be a complicated effort effective desires physical resources fi]rihermoTe as immaterial alertness. Effechve necessity
couriected with adequate immaterial attentiveness assemble it a uncertain work considering ereatLIfe possess restricted competence to
be   conscientious   for   long   supply  of extent. Deficit about contemplation, prececupancy, and/or soirmolence will cause serious
supreme deformation as well   as deprivation of life considering sightseer as well as operator and traveler [5]. Attendant square
measure plenty influence ramified trendy pathway collision such  as weather,  pathway condition,  transport condition,  operator
engrossment, operator energetic skills and temporary state. The imperative cormected with temporary state is usually remarked as
languor, and that suggests that the operator options a bent to decline dozing.       A dreamy operator pedantry variety based on
expression, inclusive of recuning eye-closure, rapid as well as stabile glimmer]  sleepyhead or swinging head, moreover revisit
siicoze [6]. within the finale decennium, multitudinous perception entity are advanced to recognize comparable behaviors of apathy
considering inpellent refuge. Hghest of effective present entity desire effective installment of a camera straigiv toward effective
drivers face toward appropriating hick resolution face picture,
cameras, or stereo  cameras  [7]. Affecting view algorithms endure perform for hick purposefulness±¥i

L'

picture. This configuration isn't applicable for buses and huge conveyance. Abusmostly features a lad\,
±`ri+~If
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its advantngc nf gr€€n te€hnof ®gy and rrdttbed
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vchtale§ have gained attmlion tfronghout due 1ollrtyd €unG
€unentpetrolor8asdep;-ririi-i;rii:€Lis,'in';-€-i=ie~£is;+-in-crisa];O:hatferyhasiimited-ii-f¢tim€andisvery€ustty4Hence,itisquridtrrsdwithctliff

iHTHonuc"o"
Inqth'enty€as+gl¢balwarminga"dwatcr-relatcdissues!taveWamed
that  ilt  m3»y  developed  counutes.  ]t  is  inperfant  to vedu€e  fuel
€tln§umption. Panicu]nrky rocosing ¢n autQmotitc tcehftofngy f`hat i§
fuelngffi€i€"} in order to reduce the ati[cai 8f gl®bat waning ilnd
€nergy  irsu€s.  Few  well-lmoun  teehnelories  ai.e  hybeid  €lsetric
Vchic]es trtEV| and full €)€ctric vchi€le {FEY}. BIher researeh€rs ae
Working  ta  impel.c  the  fuel €ffi€ient mLnspon t€chnQtogy which

`'ides  intsr»a!  combttstiBn  engiiies  vb.ith  fxpwi.r  suppty*  pey`rm
r¢'ery  systems,  s»pcr  capacitors,  and  efficient  managrmcrit  ®T

egg managrmcnt.

All ol-them u£€ a battery pack t¢ supplement €8flv€ntiona] )CE5& lt is
believed tha( such HEVs arc rmly the idermedfate products between
conv€ntin]t8t l¢`E vchie!€s and battery €}€€wic vchi€]es {Bl:Vs, \which
u£€ battcric.i as the primary coerg}r souRE¢ withoutt fcE£}. With the
rapid dc\'€ I apment ofbattcry techn®1ngies, lithium-ion haltch€s tnda¥
1]avercasonable€rterEgrdgnsitycomparedwith¢thertypesOfbatteri¢a
but become much €hcaper. I( is TioasihlE tzl utiLi:ne them as the primal¥
energy stt]ragE companco{ for atrfuotine applicaliens. th the other
hands  a  posfib]€  solution ma}. be i® si*IccL another €nengy stQrag€
€olxpot]€nt, ullracaprfror {uC}S to assist liatt€rfes forming a hybrid
enengystou.:ngeeystsm{HES§}ferEVs+uCsh3vehighpou.erdensity.
Ipng€yc]elife,qiii€kdyrmmi€TesponsebuLIoweneng}*deneity,whieh
are  cpposit€  towards  batteriest3].  So the  €oimbiREiion  t*f them  is
anlic.xpaledtocoJnpl¢memeneanother.

L[TERATURERIVEW
Para]lelH¥bridE]eslri€V€hifecoufiguration
TheprraH¢tHF.Vflflant'stothlc-Eand€!€c(rfentct®r{EM}tode]iver
pow.€rt®drivethcwheets.SinctboththeICEandF.M&re€¢xplcdlo
the drive §hafi Of tho` wheels via two €lutehes. the propufsiou prwer
mayb¢§uppliedbr.lcEaloue.dyEMofllyofdyhothlcEandEhi,The
EM €ati be used a§ a generator to i-h3rg€ the hattery try regenerativ€
brakifi# ot- absorbing piou'i.r from the tcE when he output is grcat¢r

thEtrequiredtodrivetlicwhe]s.H

Figupe|:ParallclftybridEf€ctrfevelttel€C®Bfiguration

Bsttfr¥Jultr*t.Pa€it¢rEnergrffurnges¥§iem
Th€€ffici€fty`}.t]f€l€Cutl+`'€hil`l€S{F-Viandt`}'bridelestri€vehi€]€sI_  __  £1.Ia=-rfahAh:I:hr fn tt-hfTft  ]arff,]  d-fill-.A nf I-I-A,.I.-IfE,EL"I-.__     ,

{alil#,Is::ge#c&ny¥'xeirffi::Ppaobi!ig£3£t?E€at'ae¥¢Enga¥T¢cT|ts€:tf,¥TTusREvi

rclyortfargcbatlcr}'systc"§tostorottrcirun-hafid¥!e€Irica]€n€ng}ftn
ord€rtomeetth€pcakpou'erdermtds,b&nerystofngc§yst€frstendto
beoversi7+edandheaq..

This trybrid energy §tor3gr system {HESS} can b€ eilha pE]ssivgl}* or
acfiv€lyco"teetedandhothiopdegi€§willbe€ensideredinthiswock,
The simp)eat of the configurations is the prssi¥e]# conn€eted system.
This is t:trmpri§cd of the uttracapr€itor direstly cunri€£ted` in pera!ttl
toth€hattery.ThisL.onfigrimienljmitsthl.€ontrolov€rth€changi.and
disehangSoflhccomponent§.Thcvollagcandstatgof€hange{SO€}of
caEh

s¥sTEM utaDELlpQG
Figtire 2  §ha%is compt€te blesk  diagram  ticpresenfafion  of Hybrid
Energy  Storage System  of HEY.  Each and every €ownprnents  are
motle!led  separatet}.  b}.  m€aas  Of mathematical  €qualiGit5.  Th€
sinuhalionenv{rorm]enLi§€husenhereaslt[adab/Simu[ink.
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Batt€ryM¢del
The haltery med€l is gi`ien ty set of aptralinfis. The prGpesed "edel
rappeseflfsanett-l±»e3rvoltagewhichdepeftd§uftiquety®n{h€actunl
batttry change |fi]. The hatter}r is madellcd tising a simple controlled
vollag€ sourei` ilt s€Ties with a €"tstatil res]sfance` as §houm in Fig
bellow.
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Figur€3:  Battery Medct
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A[bstract-   Preserving   na[twral    coarse    aggi.egate   fior   fiuture
generation and reducing cockle shell waste has initiated studies on
possibility Of integrating this waste in conarcte production. The main
Of this reseal.ch work is to encourage the use Of waste products such
as cockle  shell  construction ma[terials  in  low-cost building.  In this
research  study  an  experimerital  irrvestigation  was  conducted  on
varying percentages Of (0%, 7%,  14°% 21%, and 28%o) cocide shell
as  coa[rse  aggregate  replacenent  fior  M20  grade  Of  concrete  to
produce an errvirorrmemt friedly concrete. Tests were conducted to
a[ndlyse the properties Of materials used in concrcte. Properties Of
fresh  amd  hand,ened  concrete  were  obtained  by  workability  test,
strength  test,  durability  test  and  now-destructhie  test  Q`JDT).  The
optimum,  percentage   Of  replacerlant   Of  cockle  shell   as   coarse
aggregate  in  M20  grade  Of.  concrete  was  cibta[ined  as  21%.  'I'he
results  Of the research work show  that cockle  she{] is  an  effl.ective
alterriative f;or partial replacement Of coarse aggregate in concrete,
which  may produce workable  and eco~froendly  concrete  with high
strength on aptimum percentage Of replacemerit.

Eaywords-   Concrete,   Cockleshell,   Strength   test,   War:kchiltty,
Durability, Now destructive test.

I.       INTRODUCTION

The   increase   in   construction   wods   in   the   country  has
increased   demand   for   the   construction   materials.    The
insufficiency of the conventional construction materials such
as granitesa  sand,  cement etc  increases the demand of these
construction  materials.  This  increases  cost  of coustnlctions
such as buildings, roads, pavements etc. It is very necessary to
make meaningful efforts to save the nation from the housing
problem.     Scientists]     engineers     and     technologists     are
continuously are searching for the materials, which can act as
substitute for conventional  materials in concrete and possess
the  required  properties  leads  to  reduction  in  the  cost  of
construction.

The   growing   coustiuction   industry   had   caused   the
destruction  of  natural  aggregates.  The  natural  sources  of
aggregates will soon decrease. Aggregates are obtained from
two    primary    sources,    viz.    quarries    and    river    beds.
Environmental issues occur when there is extraction of sand
and gravel.  The  aggregate  extraction  and processing are  the
principal causes of environmental problems.

The  need  for  replacement  of  natural  aggregates  is  a
growing requiremen(  to  meet  the  demand  for aggregates  in
concrete. Recent studies aim on the locally available waste to
be used as aggregates instead of natural aggregate materials.

504

Such  a  waste  is  the  seashells  obtained  from  coastal  areas,
freshwater lakes and riverine areas. Recent investigation of sea
shells  has  indicated  greater  scope  for  their utilization  as  a
replacement to Cement and aggregate in concrete. Cockleshell
is  a hard,  protective  layer,  a  calcareous  exoskeleton  which
supports and protects the soft parts of an animal. As they grow
old,  the  shells   increase  in   size  which   becomes   a  strong
compact  casing  for  the  mollusc  inside.  The hard shells  are
regarded as waste material, which are accumulated in many
parts  of the  country,  when  dumped  and left untreated may
cause  unpleasant  smell  .Cockle  shell  as  one  of the  mixing
ingredient   in   concrete   production   thus   opening   a   new
irmovation in concrete research apd at the same time offering.
Therefore   cockle   shells   are   a   viable   option   as   partial
replacement to coarse aggregate because they contain a large
amount of calcium €arbonate. Also the calcium cirbonate can
help  improve resistance  against heat and chemicals.  Cockle
shell  obtained  from  dumbing  site  are  washed  and  cleaned
before  use  as  shown  in  fig.  1.  The  partial  replacement  of
coarse  aggregate  with  cockle  in  concrete  mix  potentially
reduces  the  cost  of constructions  and  makes  the  concrete
industry more envii.onmentally sustainable.

Fig. 1. Washed and cleaned cocklc shell

11.       OBJECTIVES AP!H) SCOPE OF STUDY

The main objectives of this research work are risted below
•    To  evaluate  the  possibfiity  df reducing  t`fi':  quantity  of

mtural coarse aggregate in copere`t€ by partial replacement
of coarse aggregate witht-ockle shell.

--`  -*-~

Dr. LEENA  A. V.
PRINCIPAL

EN¥ff#M,RAREGquin##Mffifu
Raseela M K P and 8. Mary Sonia George, "Experimental Investigation on Use of Cockle Shell as Partial Coarse Aggregate Replacement in
Conereife:. Inteimational Research Jounal Of Advanced Engineering and Science. V®home 4. Tss"e 2, pp. S04-510, 2019.

57



i  ,= `  .-+   .   ;`   .,

International Journal ®f Engineering and Advanced Technology aJEAT}
ISSN: 2249 - 8958, Volume-9 Issue-I, October 2019

Double-Elliptical Micro-Strip Patch Anterma for
Higher Design Flexibility and Miniaturization

J€rry V. Jos€, A. Shobha R€kh, Jos€ M.I.

Abstract - Microstrip Pgrfeh Autenun (MSPA) finds barge scale
appl.Ecatlens ire various f ields Of coflrmuvicchorl. EIIip¢i€al shaped
patch Q[nt€una is uj promireettt category our\ong MSPAs. Passibttftyp
Of cirndar polwizgrtion and drat resonant frequ€nckes mutes the
Elliptical Microrsatp Patch Arttermqi quMPA} widely u[ccepted in
modern   c®mmuniechan  deices.   The  pr€seut  work   uims  to
identify the constrdiltts in fiuther odrancemertts in the design Of
EMPA and propose a novel shape to avercane these constraints,
Mittiniring the patch arcs and increasing the "mber Of degrees
Of freedom  in  design  were  found  to  be  the  challenges.  To
overcon.a these challenges, a newly shaped patch called `Doceble-
Elliptical  Patch   ®EP)'   is  proposed  fior  designing   `Dowble-
EREptical Micro-strip Patch AItten.ve quEMPA).. A double+euipse
is a ct}mbimation Of two hqlf=e;tftyses etrher wtrh the same minor
axis and dSfflerent sea,i-mdytrr ass ot with the sqrme rmofor axis
and didiifereut semi-minor axes. The DEP has an edddiLinal degree
Of fieedrm in desigri canpared to eREplicutL patch, which leads to
greater design focadbtltry. In the present isork, a DEP with the
sq[me ht]rizorunl mot6or u3tis qLnd centFatky gi\ran feed wee desiglted
using Ansoft HFSS sofuarareL 'The semi-minor a3cis Of unper halife
ckltpse was varied try keeping the semirminor coEis Of tower half
cklipse  a  coteshaltL  The  redintion  prapedes  Of DEMPA  were
fiound to be similar to that Of co:rmespandir.g EMPA Qund tlits was
qctt}eved   with   less   patch   arenL   The   "ainum   perceutqige
reduction in patch arcs was 10.714%. Itue DEMPA covered the
entire frequeney rarsge Of Ultra Wide Band (UWB}.

Keywords..    DoublevillipticaL    Euspticck    Mierongtrip    patch
antenna, UWB, Miniutrrization

I.      INTROI) U CTI0N

Micro-Strip  Patch  Antermas  (MSPAs)  are  designed  and
fabricated  in  various  regular  geometric  shapes   such  as
rectangular, circular, triangular and elliptical. The possibility
of attaining circular polarization with a single feed and dual
resonant   frequencies   makes  Elliptical  Micro-strip   Patch
Antenna GrmA) a prominent category among them [1]. The
EMPA  was  found  to  have  a  wider  frequency  band  of
operation than the circular one [2]. Also, the eccentricity of
elliptical patch was considered to be an additional degree of
freedom that provided more design
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flexibility    to     antenna.    The    antenna    miniaturization
techniques and ways of attaining higher flexibility in anterma
design  are  much  needed  for  the  fiuther  advancement  of
research in ErmA.

The  geometric   crape  of  patch  is  highly  significant  in
deciding the design flexibility and achieving miniaturization
in  the  case  of  MSPA.  Hence,  several  variations  of  the
elliptical shape were tried by the researchers so far. Elliptical
patch with circular slots at different locations was designed
[3]. An elliptical patch in which two sectors were carved out
from its bottom half was used to fabricate a UWB antenna
[4].  A  hybrid  patch  antenna  was  made  out  of  hybrid
trapezoidalnglliptical  patch  [5].  The  Lorentz  fractal  shape
was introduced on ellipse to form a coxpact fractal elliptical
patch anteenra [6]. Two ellipses were joined at 450 to attain
such a shape. Performance of EREA could be improved by
inserting slots of different shape and size on elliptical patch.
This  was  proved to  be  a  good  approach to  minimize  the
patch  area.  For  L-band  and  S-band  applications,  circular
slotted  elliptical patch  antenna with  an  elliptical  noteh  in
ground  was  fabricated  [7].  hclusion  of orthogonal  sector
slots  in  elliptical  patch  was  found  to  be  reducing  the
effective  patch  area  [8].  Two  such  slots  were  aranged
opposite to each other along the major axis and the third slot
was inseded along ndnor axis. By removing a circular disc
from an elliptical patch, a crescent shaped patch antenna was
designed  and  fabricated  [9].  Combination  of two  planar
antennas, one was made by creating an elliptical slot within
an elliptical patch and the other one was made as an elliptical
patch within the space of this elliptical slot, was designed for
UWB  applications  [10].  An  elliptical  patch  in  which  a
narrow slot was infroduc€d along the major axis about half
way  was  developed  for  UWB  applications  [11].  A  semi-
elliptical  patch antenna with  a semicircular ring slot was
fabricated for WiMax apphcatious [ 12].  Confocal elliptical
annular  ring  MSPA  was  also  proposed  [13].  The  above
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Double-Elliptical Shaped Miniaturized Microstrip Patch Antenna
for Ultra-Wide Band Applications

Jerry V. Jose±. *, Aruldas S. RekhL, and Manayanickal J. Jose2

Abstract-Greater desigri flexibility  and newer  miniaturization  techniques  are highly  sought  after
by the commercial antenna industry and researchers.   Micrc+Strip Patch Antenna (MSPA)  is finding
huge applications in various fields of communication.  In the present paper, the novel idea of Double-
Elliptical  Micrc+strip Patch  Antenna  (DEMPA)  is proposed for antenna miniaturization and higher
design  flexibility.    Doubl®Ellipt,ical  Patch  (DEP)  is  made  as  the  combination  of two  half-elliptical
patches having the same minor axis and different semi-major axes or the sanie major axis and different
semi-minor ares.  A DEP with different lengths of horizontally arranged semi-major axes and cent,rally
given feed was considered here.  The length of semi-major axis for right half-elliptical patch was varied
while keeping the length of semi-major axis for left half-elliptical patch fixed.  Design of DEMPA was
carried out using Ansoft HFSS software, and the antenna has been fabricated and tested.  The measured
results were in good agreement with the simulated ones.  The percentage reduction in effective patch area
was found to be 8.33 for DEMPA compared to the corresponding elliptical patch antenna.  The DEMPA
covered the entire frequency range of Ultra Wide Band (UWB). With this novel shape, greater design
flexibility along with nriniaturization is achieved.   The arial ratio analysis showed that the resulted
antenna was of linear polarization.

1.  INTRODUCTION

Microrstrip  Patch  Antenna  (MSPA)  finds  immense  apphications  in  the  fields  of Global  Positioning
System  (GPS),  mobile and  satellite  communications,  Radio Hequeney Identification  (RFID),  radar
communications,   telemedicine,   radiolocation  services,   holographic  antennas,   Wireless  Local  Area
Network (WLAN), and many more. Apart from being inexpensive, easy to manufacture, light in weight,
of thinner profile, and capable of producing linear and circular polarizations, the MSPAs can be made
of practically any shape.  The performance parameters of MSPAs may be largely varied by adopting
different shapes for them.  Most popular shapes for MSPAs are the basic regular geometric shapes such
as rectangle, circle, triangle, and ellipse and their variants.  Patches are also made of fractals which are
never ending and self-similar patterns that repeat themselves at diffei.eat scales.

Out of the regular geometric shapes,  Elliptical Micrc+strip Patch Antenna (EMPA)  is the least
explored one because of the complexity involved in its design due to the presence of Mathieu and Bessel
functions.  EMPAs are able to generate circular polarizations with only a single feed arranged along a
radial line inclined at ±45° to its major axis  [1] while the rectangular MSPAs need multiple feeds or
substantial shape variations to develop circular polarization.  Another important advantage of EMPA
is  the dual resonant  frequencies of the dominant  even and odd modes  [2].   The design flexibility of
EMPA is better beca.use of a higher degree of freedom due to eccentricity which i
semi-minor axis to semi-major axis of ellipse.  For a circle, the eccentricity
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Design Techniques for Elliptical Micro-Strip Patch
Anterma and Their Effects on Antenna

Performance
Jetty V. Jose, A. Shobha R€kh, Jos€ M.I.

A[bstrqat.. Elliptical Micro-strip Patch Atrfeun. quMPA) has
been emerged as a peculdrr and signlifi.cant category among the
difflereut  shaped  min-strip  patch  antennas  beculrse  Of  its
circular pohari-€fro®r. qund dual+resonant f requeney f eufrores wtrh
a  single freed.  Euiptical and  its  derived  shapes  such  as  semi-
elliptical, halif:celftyticck slottednguipticol and elftytical Ting are
fiound    to    be    particularly    instrumental    fior    bandwldth
enhancement and these antennas find great appucetians tre IJltve
Wtte     Band     {UWB)     and    Super     Wide     Band     (SWB}
communi€chons.   Compared   fo   q["tennas   with   circatar   or
reowngihor shgEpes, the design Of EMPA is a research areul Of
high patendal as there is higher flexibiltry in its design due to
more degrees Of freedom. The raported ttterufroe in the field Of
EMPA is very less and there is anple scope I;or new researchers
to work otL This review paper is an atempt to summarize o[nd
ctiitcqllly assess the-statapfrthequit design techltiques os raported
in  therature  and  understqLrd  their  givlects  on  peofomance  Of
elliptical patch antenun, for suggesting new research frottts in the
fidiofEMPA.

Eey.diords -  Ellipti€utl Micro-strip Patch Antenna, Circular
polariaption, Eccewhcity, UWB.

I.       INTROD UC TI ON

Circular  polarization  and  dual  resonant  frequencies  are
required  in  many  real  time  applications  such  as  radar,
communication,      telecommunication      and      navigation
systems. For wireless applications, the circular polarization
can be achieved by varying the crape of or by the use of
multiple  feeds  for  rectangular  micro-strip  patch  antenna.
But, with the help Of only a single feed, circular polarization
can be achieved for an elliptical patch antema which is fed
along a radial line inclined at ±45° to its major axis [1]. The
positive sign yields Left-Hand Circularly Polarized (LHCP)
wave  and the  negative  sign  yields  Right-Hand  Circularly
Polarized QIICP) wave.  For EMPA with small values of
eccentricity,  left-hand  or  right-hand  circular  polarization
may  be  achieved  in  a  narrow  frequeiicy  band  and  the
currents,  internal fields and radiated fields of anterma are
expressed  in  terms  of Mathieu  Functions.  A  theoretical
study   was   conducted   to   calculate   the   dual-resonant
frequency  of the  dondnant even  and odd modes  and  for
predicting the existence of circular polarizations of ErmAs
[2].
A  simple resonant circuit model was developed to predict
the input impedance of an EMPA and this model
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was used to determine the impedance and bandwidth as a
function   of  the   size,   eccentricity  and   thickness  of  the
radiator  [3].  A  more  accurate  and  simple  technique  to
calculate the resonant frequency of dominant even and odd
modes of elliptical patch antennas was discussed [4].  The
even mode was found to have a low value of bandwidth
when the eccentricity was large. Also, it was observed that
the even mode had a broader radiation pattern with a lower
level  of  cross-polarization  in  comparison  with  the  odd
mode.' A  better  approach  that  could  determine  resonant
fl.equencies of EREA more closer to experimental values
was proposed [5]. Also, elliptical structure is said to have a
wider  frequency band  of operation than  the circular one.
Eccentricity  value  was  listed  as  an  additional  degree  of
freedom  [6].  Method of Moments (MOM}  along with the
reaction integration method was employed to  analyze the
EMPA for circular polarization where the  continuity and
singularity of the currents in the patch-probe conjunction
point was ensured using the attachment mode [7]. A model
to predict the dual resonant frequencies of an elliptical patch
micro-strip printed on isotropic or anisotropic substrate was
developed [8]. An analytical approach was presented for the
characterization  of  metasurfaces  consisting  of  eltiptical
patches   printed   on   grounded   dielectric   slab   [9].   The
behavior  of  radiated  fields  and  impedance  of  elliptical
radiator   as   a   function   of  frequency,   eccenthcity   and
dielecthc     thickness     was     investigated     through     an
experimental  study I 10]. The eccentricity was varied from
1.00  to  0.96  for  five  different  ellipses  for  two  different
thicknesses  of printed  circuit  board.  The  antenna  which
produced   the  best  circular  polarization  was  having  an
eccentricity value of 0.976.

The EMPA fmds immense applications in Wireless
Local Area Network (WLAN)  [11][12], Ultra Wide Band
{UWB)communications[13][14][15][16][17][18][19],GPS
(1,57-I.58   GHz)   [14][20],   GSMl800   {1.71-I.88}   GHz,
PCS1900 {1.93-1.99) GHz, Multi-band GNNS [14], WiMax
communication  systems  [21],  Microwave communications
[22],  L-band and  S-band communications  [23][24],  Super
Wide  Band  (SWB)  communications  [25][26],  Ultra Hich
Frequency {UHF)  band communications,  GSM900,  Radio
Frequency   Identification   (RFD)   band   communications
[27],  mobile.  Satellit:.#i:dice,  l'adio  astronomy,  amateur
radio      services.,                        .communications,      X-band
communications    [28],    rddichBcatignL--,J  (8.50-10.55    GHz}
services [29] and holographic+arfe`rinas [9].

The  enorinQus -applications  of  EhffAs  demand
faster  develQpmerit  of design  techniques  which  requires
greater efforts from sci?.ntific qpmchndty.
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ganation ®f metals is necessary. LBW] owing to attraREtive fenturesf
Hamffily:  low hffit inputt high heat concentrationf hick paREer den-
sity and low distortion is rue ®f the more adrantngsous methods
fore €.g. I v`relding and repair Of fiireraft and turbine engine elementss
constructed ham superaHny.  h this paper9 the Hterature is semtL
nized un diverse techniques that are associated with laser welding
systems.  The review is provided ®f several dcaen rescar€h articles,
involving an appropriate analysis. Initially, the analysis dapicts van-
ious schemes that are contributed in different auti€1es. Subsequently,
the analysis also fceuses on various particular features such as haser
beam width aird type of lasers and it also considers the heat tr€at-

t¥&:H*#::ytsh:tpl:a±Etcoil:tfn%[ey&:±£:cha°dfe¥¥±farii:L%yr:=e#d¥ife¥=
performance measures and maeEirmffi performance achievemfuts Ftr
garding each contribution acenunted for.   Finally, it indicates the
various research issues, which can be useful for the researchers to
carry out further research on laser welding Systems.  Of particular
interest to the Fbend€rs of this jounal is the fac[t ®f ample app}i€ation
of medelling, ideHtifi€ation, data preseesing3 image processing and
AI tcois in the respective "rveyed studies.

forman€em€asur:##:giiineo=:£th;keattr€atmend;per.
Heprords:

1 Intr®ducti®n
Modern industries, namdy Such as automotivei aeronantiesf and power produe.
tion require products with high performaneeS irmorperating an enhanged connt
of functions and features, inrolvingt in Patiedar! req]relabhity and tighameig`he,-    J-        *,-\1\ -         ,-                 _        1        --, __  _     A-_
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Dissimilar Sheet

gil

Shauthathq[wi.RescarehSdelqu,DqufitrmtOfNIechandealEngive.!ring.Now.ul]s3anfintis€jiorHiatgrEhaqdemb
Kunquac®il. Ir\diaL

R-fi4f€Sh,Assdeunfuof;essor,DapartmentOfMechaniendErmgin.ee!!ing,REonndIslanC:ennefarHigherEdrcation,in;unrGi€tli}*
India.

RI*Bglphaend.Pr¢rfessar.DapartmunOfMBchaniealhagineca.ing.Not]rullslunCentreforHigivrEdr€attw.KununcLth
JHrfu

^bgivaet- Puss weld hcat tre3ment js used to €rmr€ the "terial sbengiv Of a part fs Tichined after welding. Tt
consists  of sohutirm  heat beathent  and pr€€ipit3tion  or ng€ing bearfuent.  Laser beam welding  is  capalle  ¢f
TitaniumAlunirfum welding which is hawing Jnger €Jalms in aeroapaee, aliErafi* antrm®tive, clcetrrfu€§ and other
industes. The prrpe§e cf this wulc €s to snrty the €ffeet of pest W€H Heat Tteaement en the miene stru€tunt and
givcagth  praperfees  and  w€lding  paran€ters  Of Laser  beam  welded  fi€aninn  ITi6A14V+AltEmininm  {A606T}
dissiutilar sheet mefaJs. This paper revjeus the basic cenespts asseein&ed with R®lc Of post w€IA heat trcain€nt and
differuntparamctes®fTi/Alcheetj®intusingLaserbeamw€]dinc.

KngrwoFds--  Aluminiun  and  Tifarfu]m  Sh€cts]  "ssindlar  Joining]  Laser  Beam  Welding,  Pest  Weld  Heat
Trcafimat.

I.   Infrodu€tion
Med€m industries such as aeronandes, antomotive, and power g€neniinn call for hick performance predusts,

Which integrfe an increased mmber of fimedens and prmpch.es like I±ghftydicht and r€eyclability and warmt
€ffi€ieney and vusatility. As one single matdial fti]§ ofirm to acct these requinrments, a combination of glue ®r
murg maeerials Can satisfy a specifl€ need of those indrstrias[]], [2].hairfug preseeses ae ]RE'gdy exploited in
marmfa€q]ring tralitienal and irmov3tiv€ prorfu€ts. Welding is wer]/ prprtar in the Tnanufarfun.ng indstry. Eoth
fu§irmandsoHdsfafew€]dingaeusedforavariftyOfnrmrialsandprorfucts[3].AmengfusinBw€ldingteehoiques]
the laser has grin€d a prminent p®sj(iou as an antogenceus fiising souree for ngtals joining[4].Laser welding for
dissimilar ti€anjun and alprm.nitre altrys is a nev`r arng Wh€€h i§ hawhg wider app]3cati®us in aerofflDace, rfucraft,
antiwh`ve, €lcenondes and other indilrd€s[5].

haserw€Iding€anprovideasigrificantb€nefitforthew€1dingofTitaniumfri6A]4V}andAluntninm{Aco6]}
thin sheets with prceisien and rapid prace§Sing capabifty[1].  The great potendafty in alcfaft and anthmotive
inth]shics* dissindiar joining of AI-Ti sthrmues is often Challenging be€anse ®f the unveidabl€ f8rmti®n ®f briulc
interm€€a]|i€€xpounds,mix±ngofmoltcaPhases*andSignificantdiffcrm€esinmaterialpngpertic§[5].LasffbcaEn
weidingissti»a€halfengetoachiev€satisfaeforyw€ldjaintsin"andAIallnydissimifuthincheets*Distordonisa
€cqrmnpheno]neneninw€ldingandisnrmallycoHfrolleddyusingw€ldingjig[6].

The particoTar aim Qf present wck is fo investigrts de €ffest of heat deatment en the m±crosfrocfue and
ixprovement Of mcehanical and cormsion praperti€S Of Ti-AI laser bean welded diss±]nilar joint. Pest W€|d Heat
TLeathrmtisouqqE€8fha±trcatErmtprcersaFpe€dtoW€ldedjointsaftercempledmofthewcldingpreeeesto
±qu]rmrg m€chan±cal prpprfecs  and rd]ce the  briul€  frochne ®f welded joints try changds the  rmalhxpgicai
sbude.I.I--

The  Laser q,iBhl axpHfication ty stirmlated  emission  of mdiafron}  is  a  €ottrmfroted  ben  of €cherca€

#inRELm€#tgT#:toasgrs,¥£¥.fifi£]#T[.#g€L:LersL§g¥=:t¥=¢EELapcabe:gE£:\:gE:¥=erdi:prexs*mE
nanovr bead width, fhanal distordco and heat €ife€t pndu€ed ky veld±ng can de sdesfautifty nducedL Laser
w€idingasanimpaffam€harulcristi€alsoaffordsbctter€endel]abititythancormqutirfualir€Idittgmetheds[8],
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Abstract-    Preservii.g    natui.al    coarse    aggregale    I;or    future
generation  and reducing cockle shell  waste  has  initiated  studies on
possibility Of irltegraling  lhi.s waste in  concrete produclion.  The main
Of this research work is lo encourage the use Of waste products such
as  cockle  sliell  construction  materials  in  low-cost  building  ln  this
research   study   all   experimental   investigation   was   conducted   on
var)ring percenlages  Of (0%o,  7%,14%,  21%,  and  28%)  cockle shell
as   coarse  aggregale   replacement  fior   M20  grade   Of  concrete   lo
I)roduce  an  environmenl firiendly  concrete.  Tests were  conducled to
analyse  the  properties  Of materials  used  in  concrete.  Proi}erlies  Of
jresh   and   hardened   concrete   were   obtained   by   worhability   test.
strength   test,  durability  test  and  nan-destructive   lest  (NDT).   The
optirrNIm   perceutage   Of   raplacement   Of  cockle   shell   as   coarse
aggregale  in  M20  grade  Of  concrele  was  obtained  as  21%  The
results  Of the  researcl.  work  show  that  cockle  shell  is  ail  dyJlecllve
altemalive for panial replacement If coarse aggregate in concrete.
which  rnfly  produce  workable  and  eco-friendly  concrete  wilh  high
strength on optimum percerltage Of replacement.

Key.cords-   Concrete,    Cockleshell,    Strength    lesl.    Workability,
Durability. Nan des(raclive test.

I.         INTRODUCTION

The    increase    in   constniction    works    in   the   couT]try   has
increased    demand    for    the    construction    materials.    The
insufficiency of the  conventional  construction  materials  such
as  granites,  sand.  cement  etc  increases  the  demand  of these
construction  materials.  This  increases  cost  of  coustructious
such as buildings, roads, pavements etc.  It is very necessary to
make meaningful efforts to  save the nation from the housing
problem,      Scientists.     engineers     and     technologists     are
continuously are searching for the materials,  whieh can act as
substitute  for  conventional  materials  in  concrete  and  possess
the   required   properties   leads   to   reduction   in   the   cost   of
construction.

The    growing    construction    industry    had    caused    the
destluction   of  natural   aggregates.   The   natural   sources   of
aggregates  will  soon  decrease.  Aggregates  are  obtained  from
two    primary     sources,     viz.     quarries     and     river    beds.
Environmental  issues  occur when there  is  extraction  of sand
and  gravel.  The  aggregate  extraction  and  processing  are  the
principal causes of environmental problems.

The   need   for   replacement   of  natural   aggregates   is   a
growing  reqLLirement  to  meet  the  demand  for  aggregates  in
concrete.  Recent studies aim on the locally available waste to
be  used  as  aggregates  instead  of natural  aggregate  materials.

504

Such  a  waste  is  the  seashells  obtained  from  coastal  areas,
fl.e§hwater lal(es and "verine areas. Recent investigation of sea
shells  has  indicated  greater  scope   for  their  utilization  as   a
replacement to cement and aggregate in concrete.  Cockleshell
is  a  hard,  protective  layer,  a  calcareous  exo§keleton  which
supports and protects the soft parts of an animal. As they grow
old,   the   shells   increase   in   size   which   becomes   a   strong
compact  casing  for  the  mollusc  inside.  The  hard  shells  are
regarded  as  waste  material,  which  are  accumulated  in  many
parts  of the  country,  when  dumped  and  left  untreated  may
cause  unpleasant  smell  .Cockle  shell  as  one  of the  mixing
ingredient    in    concrete    production    thus    opening    a    new
imovation in concrete research and at the same time offering.
Therefore   cockle    shells    are    a    viable   option   as    partial
replacement  to  coarse aggregate  because  they contain a  large
amount of calcium carbonate.  Also the calcium carbonate can
help  improve  resistance  against  heat  and  chemicals.  Cockle
shell   obtained   from  dumbing  site  are  washed  and  cleaned
before  use  as  shown  in  fLg.   I.  The  partial  replacement  of
coarse   aggregate   with   cockle   in   concrete   mix   potentially
reduces  the   cost   of  constructions  and   makes  the  concrete
industry more environmental ly sustainab le.

Fig.  I .  Washed and clcafied cockle shell
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Abstract-  Strengthening  Of existing  damaged  structures  is  one  Of
the ongoing studies in civil engineei.ing` The purpose Of retrofiitting is
to structurally study the member with an aim to restore tile structure
to its original strength. The f;ocus Of this study is the retrofitting Of a
partially  damaged  RC  beam`  The  damage  may  be  due  to  physical
damage,    chemical    attack,    structui.al    nioveii.enl    and    malei.ial
degradation  on  exposure  to  severe  environment  conditions.  In  lhis
sludy  RC  beam  Of M25  grade  concrete  and  Fe  415  grade  steel  is
retrofiltted    with    rubberized    concrete    and    GFRP    (Glass    F.Iber
Reirforced  Polymer)  sheet.  ANSYS  Workbench  sofroare  is  used f;or
this  study.  A  fire  darnaged  reinforced  concrete  beani  will  lose  its
strength   and    may    not   satisfy   the    load   bearing    capacity   ai.d
serviceability  condition`s.  Also  it  is  necessary  to  .study  the  e`fflect  Of
high  tem|)erature  on  concrete  structure  to  understand  its behaviour
and reduce the losses due to fire hazards. In this study. smictural and
lherrnal    analysis    is    conducted   f;or    the    relrofllled    beam.    The
retrofilting materials  selected fior  lhe study  are  rubbenzed  corrorete
and  the  GFRP.  These  materials  have  good  strength  and  thermal
resistance.   TI.e   analysis   is   earned   out   in   ANSYS   Workbench
software.

Keywords-    Retrofitting,    1habberised    concrete,    GFRP,    ANSYS
Workbench.

I.         INTRODUCTION

Failure  of  a  civil  structure  refers  to  the  loss  of  structural
integrity  due  to  loss  of the  load-carrying  capacity.  In  a  well-
designed    system.    a    localized    failure    should    not    cause
ilnmediate or even progressive collapse of the entire  structure
for    any    kind    of   loading.    Various    factors    affect    the
deterioration  of a  stnictural  member.  Apart  from  structural
detenoration   due   to   ageing,   errors   made   during   design,
construction  phase  and  increased  load,  all  contribute  to  the
deficient behavior of structures. In recent years, lot of research
was focused on strengthening of under-designed and deficient
RC  structures.  The useful  application of waste materials  such
as  serap  tires  within  the  construction  industry allow  for their
use  as  a  resource  material  thus  solving  disposal  problems.
Many  studies  have  been  conducted  on  mbberised  concrete
containing crumb rubber as a replacement of fine aggregate at
different percentages.  The  findings  of these  studies  indicated
that  although  the  compressive  and  flexural  strength  of  the
nibberized   concrete   decreased   as   the   percentage   of  flne
aggregate replacement increased.
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Conventional   materials   for   strengthening   include   Fiber
Reinforced    Polymer,    Fer[ocement,    High    Strength    Fiber
Reinforced Concrete, Steel plate bonding etc.  Apart from low
maintenance   cost   and   improvement   in   the   service   life   of
buildings,   Fibre   Reinforced   polymer   ¢RP)   u/rapping   has
several  benefits  like  high  strength,  light weight,  resistance  to
corrosion,   low   cost,   and   versatility.   Also   the   interaction
between concrete and fiber will  increase the concrete strength
and ultimate  strain.  FRP are composite materials made up  of
fibers and polymer matrix.  FRP  are of different types such as
GFRP.  CFRP,  and  AFRP.  FRP  materials  are  widely  used  in
construction of bridges and aerospace industries.

Although   reinforced  concrete   structures  are  extensively
used   due   to   their   thermal   resistance,   deterioration   after
exposure to fire include a loss in strength and elastic modulus,
cracking,  and  spalling  of the  concrete.  The  performance  of
structures during a fire has been studied by researchers using
material  experiments,  structural  tests  and  finite  element  QE)
analyses.   The   material   properties,   such   as   specific   heat,
conductivity,  density and  thermal  expansion  of concrete have
been studied under high temperatures. The rubberised concrete
and the GFRP have the thermal insulating property.

Rubberisd  concrete  is  a  type  of  concrete  in  which  fine
aggregate  or  coarse  aggregate  is  replaced  with  I)ne  rubber
particles.    Chipped    rubber   is    used    for   replacing    coarse
aggregate and crumb rubber is used for fine aggregate.  In this
study,  the  rubberised  concrete  with  10%  of crumb  rubber  is
used for the retrofitting of the beam.

Fiber Reinforced Polymer is a composite material made up
of a polymer matrix reinforced with  fibers.  The usually used
fibers are glass, carbon, aramid, or basalt.  Rarely, other fibers
like  paper,  wood,  or  asbestos  have  been  used.  The  polymers
usually  used  are  epoxy,  vinylester  or polyester thermosetting
plastic.  though phenol  fomialdchy
this   study   glass   fiber  reinforce
retrofitti ng of beam.

11.        SCOPE AND OB
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