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£4bgfr#c£- In 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   prlIf c]   and  Ultra-Licht  weight
Cement Concrete [ULCC].  These  composite materials had
been arranged horizontally and vertically along the I Section.
Compressive  strength  of various  multilayered  composite
beanis has been compared. hastead Of using conventional steel
or reinforced concrete members, this form of beams offers
greater strength and stifthess.

Keywt]rds:-  Ultra-High  Perfurmance  Concrcte   [UHPC],
Ultra-fight weight Cement Concrete[ULCC:]

I.     INTRODUCTION

Stmctural steel which is partially enclosed or fully enclosed
with concrete are frequently used in building consfroction.
Instead of using conventional  steel  or reinforced  concrete
members,  this  form  of  beam  offers  greater  strength  and
stiffiiess.   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 bean.s
are insufficiently serviccable3 composite beams are used. We
can somewhat minimize the cross-sectional area of the beams
by using composite ones made of greater stiffiess materials.
They are utilized to make the construction stronger. Large
areas can be covered by composite beams without the need
for an intermediary structure.

UHPC is a cementitious composite material made up of a high
proportion of discontinuous intanal fiber reinforeanent, a
water-tongementitious materials ratio less than  0.25, and an
optimized  gradation  of  granular  elerments.   A  brand-new
category of concrete called UIIfc has recently been cf-eated
due to  its extraordinary  strength  and endurance.  The  first
UIIPC bridge in North America was built in Canada in 1997
as a pedestrian bridge. Compressive strength of UHPC is ten
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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 UI-FTC.
With low densities of less than 1400 kg/m3 and compressive
strengths   of  up   to   60   Mpa,   ultra-lightweight   cement
composites  (ULCC}  are  the  perfect  choice  for  usage  in
buildings where material weight is important. ha structural
applications with low weight and permeability requirements,
lichtweight  aggregate   concrete   (voids   are   primarily   in
aggregates) is often used in place of conventional aggregate.
Lightweight concrete is especially beneficial for long-span
construdions, hick-rise structures, and sandwich structures
that must have minimal self-weight.

11.            OBJECTIVES
•     To study the partially encased composite beams.
•     The effect of different composite materials.
I     The effect of number oflayers.
•     The effect of arrangement [IIorizontal/ Vertical]

Ill.          SCOPE OF THE WORK

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

IV.          PAELAMETRIC S TUDY

Multiple   aspects   were   taken   into   consideration   when
conducting the investigation on the patially encased multi-
]ayered  c-oncrete  beam.  The  beams  measure  2000mm  in
length, 250mm in depth, and 200mm in breadth overall. All
examples  are  constructed using WB  225  hot-1.olled wide-
flange beams. Vertical and horizontal arrangements had been
made with  the  composite cementitious materials.  A  single
beam  included three layers of cementitious material,  each
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4dndi¢ct:-   Steel  frame  €onstru€tions  i]sing traditional w€]d
conn€€tious  frequently  exp€rien€e  britd€  breakdorms.  To
mitigate  this  issue,steps  were  taken  to  in€oxp8rate  plastic
hinges and int]row€ the ducfflity of the steel €onn€€tions.The
beam-tqLcolumn  connection  has  b€€n  identifiled  as  a  key
dem€nt for steel frame struchires to maintain the structural
integrity  during progressive €onaps€ phenomenon.  In    this
study box  Column  and  steel  beam  subjected to  progressive
loading are considered with corrugated web RES connection,
€all€d the Curved €€u web RES {CW-RES) which increases the
moment capacity and tti€ time of pt.ogi.€ssiv€ €o]laps€. ]n tl]€
€as€ of RES a portion of bram is being Cut from the web and
flanges so that plastj€ tiing€ gets relocated to tlie portion wlii€h
is weak and this pr€v€nts welding fa]lui.€ at the end of beam
and failure in €oli]mn but this r€du€es the stiffiess of beam. In
this case CW-RES is implemented on the beam that is  web o1.
the beam is Cut in an area near the column and the cutrtyut
s€€tion is r€|)la€€d by a €cu made with two curved corrugated
|Ilat€s,this incr€as€s the  stiffness which  inturn in€r€as€s  the
moment  €apa€ity  and  time  of  progressive  conaps€.  Thus
failures on ben Column €ompl€tely gets  r€lo€at€d to CW-RES
and  milker  the box  Column  and joint  safe thereby  we  can
pTev€nt this powion from wcak€ning. These are done according
to  FEMA  350. Mod€lting  and  analysis js  Cat.ri€d out using
ANSYS  software  .[n  tlijs  study  we  obtain  ultimate  load
Capacity, moment €apa€ity, drift ang]€.

Key"ords:   Progressive   Callapse  MREgatton,  RES,   CW-RES
Corrugated Web RES

I.INTRODUCTION
Steel frame stmctures with ordinary weld connections often
suffers from brittle fl.acture situation in which a local failure
causes   a   major   collapse,   with   the   magTiftude   being
disproportionate   to   the   initial   event.   For   steel   frame
structures,   the   beam-to-column   cormection   has   been
identified as a crucial component for maintaining structural
integrity drriiig the progressive collapse phenomenon.
Progressive collapse refers to a situation in which a local
failure causes a major collapse, with the magnitude being
disproportionate to the  initial event. New strategies were
nceessary to improve the ductility of the steel comections,
such  as  weakening  the  beam  section  at  an  appropriate
distance  from  the  column  face.  In  steel moment  frames,
reduced beam section {RBS) cormections have been widely
used, with parts of the beam flanges Tiear the beam to column
connections being removed [Fig 1 ].The yielding zone can be
transferred from the column face to the beam span using
RES cormectors, and theredy it prevents initial damage from
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occurring  directly  at  the  weld joints  of the  beams  and
columns.
h addition to the RES beam approach, another 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
efficiency  of buildings  and  provide  access  to  pipelines.
Engineers create web openings for pipelines in steel frame
stnicfures,   air-conditioning,   heating,   and  water   supply
systems  that  require  special  pipelines.  Connections  with
flange-   or  web-reduction  may   change   the  mechanical
characteL'istics and increase structure d€flection when Large
deformation occurs. It is extremely inportant to consider the
bearing capacity, deflection, and cracking of  beams with
flange-   and   web-reductions,   which   can   be   indirectly
evaluated by the ability to resist progressive col lapse.
In this study box column and steel beam are considered with
corrugated web RES comection, called the curved cell web
RES (CW-RES) which increases the moment capacity and
the time of p]ngressive collapse. Modelling and analysis is
carried out using ANSYS software.
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Abstract- A numerical model was Created with the aid ol- the
comm€r€ia]  finite  €lem€nt  progranm€ ANSYS  in  order  to
investigate  the  impact  of local  Corrosion  on  the  abiHty  of
orthogonal  concrete  ffll€d  steel  tube  (CFST)  Columns  to
support loads under arial aind ee€€ntric loads. To fulffl the
struch]ral design requirements, a T-shaped column is utilised.
Construction  of bridges  frequently  makes  use  of  it.  Won-
synim€tri€al columns include tl)ose in the L and T sl]apes. The
like]iliood of Corrosion is consider.able if a column is damaged
§in€€ they a[re not symmetrical. All of the columns' faces and
corners  are  €xamin€d  for  Corrosion  €ff€€ts.  Analogously,
det€rminfng how the damage manifests itself in  the column
when Corrosion is at the middle+ A dcer€as€ in the load-bearing
capabiHty of an orthogonal CFST column was d€monstrat€d
with the same corrosion rate. Look into how the CFST Column
will ultimately behave under corrosion and coupled sustained
load.  The Structure Can b€ strengthened try lay€ring a carbon
fibre r€infoT'c€d polymer {CFRP} system around it. The test's
findings indicate tliat using CFRP boosts a column's ability to
support loads.

Key\rords-CFST,  I-  shutped  coluun,  T-  shaped  cotwrs,
I.ocali8ed corrosion, ANSTS software, CFRP.

I.       INTRODUC TION
The concrete filled steel tubular (CFST) striictiire has

advantages  of high bearing capacity,  good plasticity  and
toughness,  convenient  constmction  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
structures. At the sane time, the CFST column in service is
exposed to environment, which induces different corrosion
damage. Corrosion could weak the cross-sectional area of
steel  tube  and  steel  mechanical  properties;  Pit  corrosion
could  also  penetrate  steel  tube  walls,  allowing  harmful
corrosive  media  to  penetrate  into  concrete,  and  further
causing concrete damage. These lead to structural resistance
degradation over tine, affecting the safety, durability and
applicability   of  in-service   structure,   and   even   trigger
engineering  accidents  in  serious  cases,  resulting  in  huge
lasses of peop]e'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   signiflcance   for   accurate   evaluation   of  the
reliability of CFST structures.  Rectangular cross-sectional
columns  in  traditional  frame  stmctures,  with  extended
corners 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
envirormemt.   Recently,   special-shaped   columns,   as   an
improved  architectural  approach,  have  been  increasingly
introduced into residential  and official buildings.  Smooth
cormection between special-shaped  columns  and  adjacent
infilLed  walls  guarantees  increased  efficiency  of indoor
space and availabifity to furniture arrngement i £ra§i.

Special-shaped columns have been widely applied as
the load canying portion at comer of rooms in mufti-story
buildings in recent years. The special-shaped columns have
satisfied the requirement of the architects  and save more
space to Cam economic benefits. As the reinfoi.ced concrete
(RC) stmctures 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 tubes (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§ !#].

L-   shaped   columns   may   be   the   most   frequently
encountered reinforced concrete columns, since they can be
used as a corner column in framed structur.es. Commonly L-
shaped column is utilized in the comers of the boundary wall
and  has  similar.  characteristics  of rectangular  or  square

in:t:¥:::leci:?.:L:-:?::F:i#E#¥+T:!jign?s:e:e;!
forced  state  is  even  mqrei-€binplex  and  creating  large

rlpEre±

bending moments.    tL>ut.+~`jrf-'

-h i.-EEr``+  A. V._ _--JL ,

IJERTV12ISO§O(!18 wiryrw.ij€rt*org

(This Th!ork is licensed under a Creative Commons Attribution 4.0 Tnt€rnati®Hal I.icense.}

•__rl



published try :
http:/frirww.ij€rt.erg

8&259  tr $9

International J8urnal of Engin€€ring R€s€ar€h & Technology {I,7ERT}
IssN: 2278uni8i

tJ'til. 12 IssHg 05, Mfi}t-2023

Performance Of 3d Printed Pre Twisted Aesthetic
Structural Duplet Columns

rmshya K P
PostJ3raduation Student

Departhent of Civil Engineering
Sree Narayana Guru Collage of Engineering

& Technology Payyannur, Kannur, Kerala, India

Abstract:- The €ommet.€ial finite €]em€nt programme ANSYS
is used to €rcat€ a numerical mod€] in order to examine ttie
strurfural p€rforman€e of 3d printing on attra€tiv€ sfro€tuTal
dupl€t columns. To €rcat€ three-din€nsional shapes, maiterial
is conseeutivdy sta€k€d whH€ being €ontroll€d by a comptlter
during 31) printing. It is higmy useful for creating t]rototyp€s
and gcom€trically chal]€ngivg €ompon€nts. In this study, two
I-shaped Columns that are set up in series and palranel are taken
into €onsid€ration. L€t's €xaLmin€ the behaviour of the column
at  various   rotational   radii  in   both   series   and   parallel
arrangements. The ANSYS  software was  used to  €r€at€  18
models  {nin€  parall€l  add  nine  p€xpendicular).  After  tli€
p€rforfnan€e study is compl€trd, str€ngth€n the cltos€n inodel
to  d€fermin€ whi€It  of these mod€ls  has the best stru€fuTal
p€rfoTmattce.  Botli  inside  and  €utermally,  st€€l  plates  and
€ngine€red   €€ment   concr€t€   Can   b€   used   to   str€ngth€n
stmrfures.

Keywords- ANSYS so!f tyrare

I.        INTRODU CTION
Three-dimensional  concrete  printilig  (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 implenentation
of typical  demonstration  projects  has  occurred  with  the
advancement    of   3DCP    technology.    The    Eindhoven
Lhiversity  of Technology printed a  concrete  structLIfe in
2015 that was  1 I  metres long, 5 metros wide, and 4 metres
high. A 3DCP office established in Dubal opened its doors
in  2016.  A  7.2-metre-tall,  two-story  office  building  was
printed in 201 9 by China Constmction Second Bureau 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
pedestrianarchbridgeinshan8haiin2019using3Dprinting
technology.  44,  68,  and  64 precast printing  components
made up the bridge's arch, railing, and deck, reapectively.
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  teusile  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 extruded
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from the nozzle along a specified path and layered on top of
one another. As a result, installing vertical reinforcement on
printed concrete 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 challengiTIg components and
prototyping   both   benefit   greatly   from   it.   It   can   be
accomplished  using  a  number  of processes  that  include
layedng  materials  (such  as polymers,  liquids,  or powder
grains)  before  using   computers  to  '-r?guLate   deposition,
joining, or splidification.

Fig 1 -3D Printing [1 i

The  term  "3D  concrete  printing,"  sometimes  known  as
"concrete printing," describes digital fabrication techniques
for cementitious materials based on a variety of 3D printing
technologies.  These  procedures  are  used  in  the  building
sector to  create building  corfeonents, building  elements,
civil  infrastructure, and sti¢et fumitur* Coiicrete printing

1Pl,

canbeusedtoereatethefiriishe_dobj.gscfdireetfyfuindirectly
by creating the formwork thaLREi-ff hold the concrete while it
is   being   cast   or  -t'sprtyfyed.   address   for   3-dimensional
formworks              or. LEENA  A. V.
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Abstract:- Nowadays  Cold Formed Steel  (CFS) sections  are
extensively used in structural engineering works r€pla€ing the
Conventional  hot-rou€d  sections.  It  is  due  to  the  inh€r€nt
advantng€s of (h€ CFS.  In industrial  buildings  and  also in
multi-storey   buildings   it   is   mandatory   to   provide   web
openings and they are g€n€rany provided in  CFS  roof and
flooring   systems   to   a€€ommodate   the   pip€Iin€s   and   the
I)uilding s€rvic€s, which ]cads to the r€du€tion of floor heights.
The   disadvantage   of  placing  web   openings   are,   it  will
influence the shear behaviour r€du€e the strength and shear
capacity significantly. The beam stifThess will decr€as€ when
web  openings  are  placed,  so  it w].l]  buckl€  tlie  beam  easily
when  high  seismic  force  or  working  loads  are  acted.  Also
shear failure will takes pla€€. To prevent these hollow flanges
are provided with straight beams. So very limited research
studies have been conducted on honow flange CFS beam with
web openings. In this study to avoid shear buckELg, use the
method of implem€ntation of corrugated webs. This study is
about how strengtli and the shear capacity are improvising by
impl€menting  corrugated  d€sigr  in   ceuular  beams.  Two
methods are used for improvising. First is with djff€T€nt type
of  €orrugat€d  shapes.  They  are  square  type  €orrtigation,
rectangular type corrugation and trapezium type corrtigation.
Second  is  with  varying  the  thickness  of  the  web.  In  this
metliod  instead  of  stiffening  the  web  externally,  they  are
inbuilding it by these corrugation design. The test conducing
are  sliear  and  flexural  test.  By  tliis  it is  expected  that tlic
moment of inertia of web and strength will increase, also the
possibility ol- shear buc]ding d€cr€as€s. The complete study is
carried out using a finite €]€m€nt method in ANSYs software.
The  results  details  that  the  €orrugat€d  web  honow  flange
€€]lular beams has l€ss weight and moT€ strength than the flat
web  hollow  flange.  So  the  Corrugated  web  €euular  honow
flange  beams  have  b€tt€r  performance  tllan  the  flat  web
€€Hular houow flange beams.

H;eywords:  Hollow  Flange  Beonb Web  Openit.gs,  Corrugated
Web, Cellular Beu!ms

I.    n`ITRODUCTloN
The installation of Cold-Formed Steel (CFS) components
in contemporary construction is growing as a result of its
benefits,    including    its    light   weight,    hich    strength,
flexibility,  affordability,  and  ease  of  prefabrication.  In
Early in the 21st millermium,  One  Steel Australian Tube
Mills  (OATM)  created a Hollow Flange  Charmel  (HFC)
section known 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 sald to have a
comparable  bending  strength.  The  LSBs  are  generally
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employed   as   srfuctural   components   in   structures   for
commercial,     residential,     and     industrial     buildings.
Rectangular  Hollow  Flange  Beams  {RREBs),  a  receutly
introduced steel member appropriate for extended span in
many applications, are among the various open and hollow
sections of CFS members.
Doubly symmetric RRTBs 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  further  avoid  distortional  buckling
caused by torsional effect. Fig.2. shows the houow flange
beam with cireular web opening.

bit.
-`.\ca+in--.`.-lop..rJtt-FL:`a.oh`Vpei¢+`bt`.l`iea«lsoaha+ei+`tQi.nh+a

Fig.1. Doubly aymmetric hollow flange beam [1]

Fig.2. Monosymmetric hollow flange beam with 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  strLLcture
inereased linearly proportional to the gusset plate thickness
and  decreases  with  increasing  plate  size  [2].  The  slit
damper is introduced by Sang Hoon Oh et al. The proposed
cormection showed an excellent hysteretic behaviour[3]. A
Low Yield Point steel gusset plate was proposed by Sheng
Jim  Chen  and  placed  in  to  the  frame.  Then  the  energy
dissipation capacity  of the  gusset plate  is  also  increased
substantially [rfe]. Based on the buckling analysis, utilizing
Block   Slit  Damper   (BSD)   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  [f+  Uhlike  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  [?,8].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[9].The    structural
performance of a concentrically braced frame is improved
by   instaLHng   an   innovative   shear   damper   and  which
effectively protects the  structures[ 1rj].  A new brace  type
damper consists of two slit damper and it comprises a few
perforated webs and two flanges (Perforated Web H-type
Braced  Damper  PWHBD)  was  proposed  by  Baocheng
Zhao et al. which are designed for protecting structure from
earth  quakes[i~ l].  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 defomation 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 gLisset plate  damper is  installed in- CBF
and  the  complete  performance  of  the  strLicture_ will-b=6-€'
checked.   The   complete   study-will   be-carried   out   by
ANSYS software.                        Dr. LEENA A V
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4bstrpct- The t]urpose of this study is to modify the braces by
installing some energy dissipating device, which is added to
the braces to absorb the energy and protects  the structures
from severe earth quake. Here we use Conc€ntri€auy Braccd
Frame  {CBF)  with  a  metallic  plate.  Tt  preverits  all  other
member including beam, column, connection, and also braces
from seismic damages and im|]roves seismic p€rforman€e of
stru€tur€. The prot)osed device inc]ud€s a gusset plate which
is grooved so that it yl.elds in several places and also prevents
the plastic action  or bu€kling in the braces. These types of
device are known as Grooved Gusset Plate Damper (GGPD).
The  damper  is  a  small  plated  m€tahic  €l€m€nt.  It  Can  be
installed in a braced frame then it act as an energy dissipater.
It   dissipates   the   energy   from   seismic   d]rough   inelastic
deformation at its steel sthps and absorbs the complete shear.
The finite  element models  of the braces are analysed using
ANSYS and its structural performance is checked when the
dampers are installed in different manner in a 3-bay 6-storied
frame and tlir€€ parameters are observed. Base shear, total
a€ce)Oration and storey displacement.It is concluded that base
shear  of  the  structure  is  €onsid€rably  r€du€ing  when  the
damper  is  insta]l€d  in  the  frame.  From  the  studies,  it  is
€onclud€d that lesser tine period is produ€€d for the model
which o€€upi€d with Complete bTa€es and damper.

Keywords:  Grooved  Gusset  Plate  Da[mper,  Concewhc  Braced
Fru[uee, Seismic pert iormance.

1 . INTRODUCTION

Concentrically Braced Frame (CBF) is a type of bracings.
They  are mostly used in hich 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. Ifue to its great strength and stiffiess, CBFs
are typically effective in resisting lateral stresses. Recently,
various  studies  have  been  plarmed  to  be  conducted  to
enhance the braced frame's performance

Initially, simple braced frames were used. But by adding a
few energy dissipation devices, addjtioTial 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 frocture
deformation  capability  of this  device,  more  research  is
necessary. It can reduce darnage repair costs and downtime,
and,  can  be  further  enhanced  by  using  rate-dependent
dampers   in  parallel   to   steel   devices  to   achieve   drift
reduction  and  protection  of drift-sensitive  non-structural
elements[1].
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4bstrmct-   The   steel   frames   are   mainly   instaned   in
constxp€tion  in  order  to  resist tl)€  lateral  force  developed
during the earthquake. They arc having high  stiffness and
strength to resist the lateral systems, most of them do not have
enough  ductiHty  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
length  and  suffi€i€nt  compressive  force  in  the  members
buckling occurs. The use of Steel I)ua]-Ring Damper (SDRD)
in the frame of structure properly can solve the bu€klimg 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 single-story sindt+span frame with Y shaped bracing
was   considered   and   subjected   to   ]atera]   seismic   load
analyticany. Using the nonlinear finite element method, the
€om|]l€te analytical model and parametri€ studies have been
carried out using ANSYS work bench software.

E:eywords~ Steel  Dual-RIng  Damper,  Ductuity,  Compressive
fiorce, 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 traced
frames  can  be  classified  into  two  groups,  concenthcally
braced  frames  (CBFs)  and  eccentrically  braced  frames
a3BFs). h the case of concentrically braced franies, beanis,
braces, and columns intersect at a common point. This type
ofaystemhasinappropriatebehaviourandpoorperformance
in tens of energy absoxption during intense seismic loads
due to the buckling of the braces and inadequate ductility.
Y-shaped concentric bracing, which is commonly used   to
solve  architectural  problems, while  this bracing  does not
have ad- equate ductility. 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 franies 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 structLire
with braced configuration and perform the lateral loading

Daparfuent of Gvi] Engineering
Sree Narayana Guru College of Engineering and

Technology
Payyanur, Kannur, Kerala, India

testing on a braced steel franie 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 perfomance 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 traced

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 optinum size that is bests suited for the

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

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

•      StifThess, Total dissipated energy, Hysteresis
behavior

Ill SCOPE 0F THE WORK
•     An lrmovative cost-Effective steel Dual-ring

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

Ofbuckiin8.
•     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 stmcture
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 fran.e 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 Eccentrically Braced Frame) poss?ss
high  elastic  stifthess,  good  deformability,  and -ex6€1l:nt
energy dissipation capacity. In the case of Y-shaped braces,
thegreaterthedistancebetw3¥T[qgE]]{]fiioAS.&fthethree
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44bstrucf- In Industrial bunding to cover and shelter a large
area  without  supports,  different  steel  structural  roormg
system bceomes the most €ffe€tiv€ and economical instead of
a €on€ret€ structure. Pr€ €ngin€€ring building OEB} is new
ty|]€ of building framing system adopted in  the industrial
building, the €onccpts  is st€€l framing system, supporting
m€mb€rs and roof covering are connected each otti€r. The
aim of this res€ar€h work is to optimize the bra€ings for Pr€
Engin€€ring Building {PEB) and ana]ys€ the behaviour of
stru€tur€  under  diff€r€nt  loads  by  using  Efabs  software.
Present study is to analyse and d€sigr a PEE structure for
different bracing location and finding the best location using
Etabs software.

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,   themial  power  stations,
warehouses, assembly plants, storage, gal.ages, small scale
industries, aircraft hangar, etc. . Mostly industrial buildings
are constructed with steel material. Ordinary steel structure
are made up  of truss  as  a rooflng  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 franring system, supporting members and
roof covering are connected each other. Pre-engineered steel
buildings can be fitted with different structural accessories
including   mezzanine   floors,   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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Technology
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11.    OBJECTIVES
The  industrialization  leads  to  the  development  of  new
advancement in the construction of industries. Large column
fiee 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-engineei.ed building
I     To analyze PEB structure under wind load.
•     To optimize the bracing for lateral loads.
•     To compare and evalua(e the effectiveness of steel

brace at different location.

Ill.   SUMMARY OF LITERATURE REVIEW
From  literature review,  it is  found that  PEB  have  better
perfomance compared to conventional steel structLLre and
addition of bracing provide stahility to the structre.  They
have good aesthetic view. In PEB 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 weight
reduces and further makes the weight heavier.

IV.  METHODOLOGY
The    structure    contain   single   storey   PEB    indusutal
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 Di-ious 40m x loom
Type Or Roofrog G.I Sheet
Location Ot. But Icing Bangalore
Bay Spacing for centre 7 .J2:| rn
Bay Spacing for gatle end 7.500 in
Numberot.bays I 3 No.
Wind Speed 33 nuts
RoofSlo|]e linl0
Clear Cave heicht 5m
Max Cave heisht 7m
PurLin Spacing 1.5 in c/c
Col- Sectionfl}EB) Ta.|]ered
Rafter SectionffEL) Tapered

`.i  ,--i . +
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Absffiflc.f- [n this paper, a 3D bridge truss is to b€ analyzed
in (ANSYS Workbench) The floor material of the Bridge was
€hang€d  to  Glass  fiber  reinforced  concrete.  Compared  to  a
normal con€r€t€ structure, GFRC Erection is sinple due to the
relative lightness of members. GFRP offers the d€sign€r a new
Combination  of properties  not  available  from  other materials
and effective rehabilitation systems. The high amount of glass
fibers  leads  to  high  tensile  strength  whfl€  the  high  polymer
Content makes the con€r€t€ flexible  and resistant to  Cracking.
B€caus€ of the high early strength of GFRC, in part provided by
tli€ fib€rs, it Can b€ demold€d quickly. Most GFRC works can be
d€molded in 24 hours. Site details including span are taken from
Vengara- Pazhayangadi  (  Major District  Road)  in  whict]  the
bridgework Oox girder bridge) is going on.

KeywordsrrfeFRC; GFRP

I.      INTRODUC TI 0N
Truss  structures that are  comparatively  sinple  to  assemble
and are more economical are used for many purposes such as
ci-ossing  areas,  railroads,  and  other  transportation  bridges.
Steel   truss   bridges   have  more   flexibility   than   concrete
bridges. h 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
makes up reinforcement for the bridge. The truss dissipates
the load throuch the structure as a result,   the middle of the
beam  experiences  less  compression  and tension.  A  truss  is
typically made up of a large number of triangles. The diangle
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  It  requires  a  short  erection  time  throust  pre-
assembly,  and easy handling on site GFRP possesses more
coITosion 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
srfucture 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  intercormecting  carry
relatively heavy loads in truss bridges.
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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 requirements in
Vergara

•      Toanalyze  3D  bridgetruss.

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 truss 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  Railway ovei. bridge pondon -31.2
in Box girder bridge is the proposed one. Deferent crocross-
sections  are  provided  for  support  sections  and  rid-span
sections.  Box  girders  are  connected  with  a  pier  with  an
elastomeric bearing.

The cross-sections in the support and midspan portions are
shown below:                                                                   ft
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+dbsgivuicf- Now a days, the use of brac€d frame systems has
b€€n expanded to achi€v€ high stiffness and du€ffl€ strucfur€s
in  high  seismic  zones.  Armong  the  varl.ous  types  of bracing
systems, such as I-brace
diagoml  €tc.  the  ]me€  bracing  system  has  been  mostly
considered  for  seismic  design  in  st€€l  structures.  In  this
system, the diagonal member provides the system's stiffness,
and the knee member as a fuse provides the  ductility  and
prevents the buckling of diagonal member; thus, it is expected
that  the  strmess  and  ductility  of  the  structures  will  be
remained strongly. In this study ]m€€ brace is integrated in
the  steel  building  witl)  various  bracing  configuration  and
types  of Combined arrangement of different bracing { I type,
diagonal inverted, chevron in frame is  impHed  to test under
Nonlinear Static Pushover Orsp} analyses, seismic analysis is
€arri€d out to compared with the corresponding Concentric
and  €€centric  frames.  The  output  r€su]ts  like  base  shear,
story drift, time period, and limit state check are compared
and evaluated in ETABS.

E;eywords- Dixpaschle knee brace,

I.            INTRODUCTION

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

Knee  braced  steel  franie  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
strLictures.  in this  system, the diagonal member provides
the  system's stiThess,  and  the  knee  member  as  a  fuse
provides the ductility and prevents the buckling of diagonal
member; thus, it is expected that the stiffiess andductility
of the structures will be remainedsimultaneously.
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    OTSP)    analyses,    seismic
analysis is carried out to compared with the corresponding
concentric and eccentric frames.

2.          OBJECTIVES

1C'                                                                        (a)
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

taken 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 T]onlinear time
history.

•     The  output results  like  bases  hear,  ductility,  story
drift,  time  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.          SUMRARY OF LITERATURE REVIEW
From the literature review the following conclusions were
observed    The    knee-braced    frames    (KBF)    include
relatively simple connections for ease of construction and ,~-~~~
reparability  after an  earthquake  and  less  obstruction  as
compared to conventional bracing systems: Lesser sway,
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difficult. Thus beam-column joints must be retrofitted to
resist  earthquake   effects.   Seismic  retL.ofitting  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-

seismically  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 retrofitting based on steel angles and plates is an
effective  method  which  will  increase  strength,  energy
dissipation  etc.  Overall  perfomance  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   stmctul.es   to   make   them   more   resistant  to
seismic  activity,  ground  motion  or  soil  failure  due  to
earthquakes. One of the methods of retrofitting is based
on   joint   enlargement   using   prestressed   steel   apg-ler+~
concept.  Two  steel  angles  and  one  plate  is  as§b€iated
with each joint retrofit. Three steel elements are fixed in
place using high tensile strength \'bqrE edwhq r#.oStting
is   completely   done   using   boREIREHREpb   The
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t4dsfr8ct-  Beam-olumn  joints  in   reinforced   concrete
moment resisting rram€s are key components to guarantee
integrity and ov€rau stability when the frame is subj€€ted to
seismic  loading.  Poor  reinforcement  detailing  at  €riti€al
locations   such   as   bcamngo]umn   joint   core   Can   have
detrimental consequen€€s as it  may ]€ad to a globa] fai]utte
mechanism.  An  innovative  and  practical  seismic  r€trofit
method is proposed for non- seismically d€talled  external
beam- column joints of existing concrete structures that do
not meet current seismic design requirements. The objective
of the study includes proposing a retrofit method based on
two-dimensional  enlargement  of  the  b€amT€o]umn  joint
using steel angles that are mounted on the prestressed Cross-
ties. The esterior r€infor€€d con€ret€ beam- column joints
are test€d under lateral loading wltll a constant axial load
on the Column and the ana]yti€al study is €xpect€d to show
significant   enhancement   in   seismic   Capacity   of   nob-
seismi€ally   detailed  beam   column  joint.   The  i]roposed
I.etrofitting method eff€€tiv€ly prevent the brittle j oint shear
failure,  r€lo€ate  beam  t]lasti€  hinges  to  outside  the joint
panel   zone,   increase   the   joint   strength   and   energy
dissipation.  The  complete  analytical  study  is  carried  out
using nonlinear analysis method in ANSYS software.

Kaywords.. Exkermal beanr+column joints, briitke joiut f idilure,
AINSYS sot 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 stifthess to resist
the   internal   forces   induced   by   framing   members.
Behavior   of  beam-column   joint   has   a   significant
influence on the response of the structure. Catastrophic
failures with Turkey and Taiwan  Earthquake in 1999 is
atthbuted  to  beam-  column  joint  failure.  Constituent
material used for the construction of reinforced concrete
structure   have   limited   strength.   So   the  joints   have
limited force carrying capacity when forces larger  than
these are coming on the joint. During earthquake, joints
are severely damaged and repairing damaged joints  are
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4dsfrmct- Steel rein for.ced €oncr€te (SRC) column has been
used  because  of its  good  structural performance  and  have
high  stirfuess high load bearing capacity et€.    This project
includes   study   of      behavior   of  partially   |]r€€ast   st€€]
r€infor€€d   con€r€te   OPSRC)   column   subjected   to   axial
loading     with  demolished  concrete     lumps  OCL)  .  The
obj€€tiv€ is to inv€stigat€  tti€ performan€€ OPSRC) columns
with green concrete (demolished concrete) and by varying the
Cross-section  of €or€  ste€]  and €or€   €on€rete. Factors   Hk€
arial load - deflection curves ,failure modes,  the strains of the
st€€]  section  and  the  concrete  w€r€     investigated     using
ANSYS.

Keywords- partially precast cohamn, green concrete, demolished
conercte 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  flre  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 connections. The PPSRC column
is composed of a precast outer part and a cast-in-place part;
precast outer-part 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 inner
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  irmer  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  Q]PSRC)  column  subjected  to  axial
Loading  The  main  objective  is  to  study  the  performance
Q'PSRC)    columns    with   green   concrete    (demolished
concrete) and by varying the ci.oss-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 matelial

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

capacity   under   axial   load.   Partially   precast   members
reduces    transportation    time    and    weight    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 jndusutes 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 200rmn 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 mm,
respectively.  Four pattern plates are used .The stirrups
of diametei. of 8 mm spaced at 50 mm, aITanged 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              L`#*ur#
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d4sfruct- Recently ,the strengthening of steel sections using
various  riber  r€inl.or€€d  polymer  qRP)  has  come  to  the
attention or several res€ar€h€rs. For different reasons, this
type of stru€tur€s may be pla€€d under combination of loads.
The dericiency in steel members may be due to errors Caused
by   Construction,   corrosion,   fatigue   Cracking,   and   other
reasons.  This  study  investigated  the  bel]avior  of  d€fici€nt
tubular houow section (Ills) ste€] m€mb€rs str€ngth€ned by
I.TYBR[D composite FRP under two types of €ombin€d loads.
To study the effect of IIYBRID Composite FRP strengthening
on the structural behaviour of the deficient ste€] members,
various   parametric   sfudi€d  were   conducted   by  varying
damage level, various strengthening methods were analysed.
To   analyse   the   steel   m€mb€rs,   three   dimensional   (3D)
modening and nonHn€ar static analysis methods were applied,
using ANSYS software. The results expected 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 defroieney.

Keywords- Ftt}er Reinif;orced Polymer, Tubular Hollow Sechous,
NonI;inearStedcAnalysis.

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

Fiber-reinforced polymer ¢RP) FRP, also Fibre-reinforeed
plastic, is a composite material    made of a polymer matrix
reinforced with fibres.  The  fibres used are usually glass,
carbon,  or aramid.  It is actually a  stronger material than
steel, making it a much stronger system whilst maintaining
being a very lightweight material.  Hence FRP  is  able  to
maintain  its high  strength  even being  a very lightweight
matedal.  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 stiffuess-to-weight ratios, coITosion 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  hich  cost
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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
coughing or breathing difficulty occurs.  This provides the
raw    materials    used    for    economical    altematives    to
conventional constniction 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  Q7RP),  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 nolmally 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 Q]RP)
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 externally bonded FRP has
become    increasingly   popular   for   civil   infrastructure
applications. CFRP, GFRP, AFRE, 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,  hich   strength,  light  weight,  good  dielectric
properties.  AFRP-  Ai.amid  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  fiber based
systems. Prefabricated FRP elements are typically stiff and
cannot be bent on site to wrap around columns or -beams.
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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+4bsrfu[ct- Loo]dng at the modem trend of constniction, RCC
|]ost tensioned  flat  slab  are widely  adopted in  commercial
and residential s€€tors due to its low Cost of €onstructjon and
aesthetic   view.   Post-   tensioning,   which   is   a   form    of
prestr€ssing,    has     several    advantages     over     standard
reinforcing steel (rebar's): It reduces or eliminates shrinkage
€ra€king-therefore no joints, or f€w€r joints, are n€€d€d and
Cracks that do form are held tightly together ,It auows us to
build slabson expansive or soft soft and It lets usd€sigr longer
spans  in  elevated  members,  like  floors  or  beams.  Post-
tensioning, or PT, has bceome increasingly popular over the
past 30 years or so as the technology has been  perf€ct€d.  .
While using PT method more |]r€cautions has to b€ made for
shear and  defle€tion  criteria  for the  slabs  since  RCC post
teusioning   slabs   are   weak   against   lateral   for€€.   Post-
tension€d slab structures have weak resistance to lateral loads.
So to provide stiffness to structures against lateral forces steel
Columns  are  used.  A  study  is  carried  out to  compare  the
structure by r€pla€ing some of the RCC  column  witl)  ste€]
column to improve the stifTn€ss of stru€tur€ against lateral
force. For this puxpos€ a 15 storey RCC post tensioned flat
slab in modeled using ETABS and analyzed for high seismic
zone    then    improve    the    performance    with    different
arrangements of RCC and Steel columns and the model is
analyzed  against   the  base  sti€ar,  story  drift,  and  story
displa€€ment. Also the cost analysis of RCC PT flat slab is
compared with the composite PT flat slab

Key words-  Post  Tensioned  Flat  Slab,  Steel  RCC  composite
struchLre, StoreyDisplacemerty Drif i, 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 Africa, Thailand  and
India,   a   great  number   of  large  buildings  have   been
successfully  constructed using post-tensioned  floors.  The
reason   for   this   lies   in   its   Decisive   technical    and
economical    advantages,In   modem    construction   high
tensile  steel reinforcement known as tendons are widely
adopted in post-tensioned flat slabs.  Post- tensioned  slab
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helps   in   reducing   tensile   stresses   and   cracks   of  the
member.   Post-   tensioned   slabs   have   proved   to   be
economical and effective compared to noimal 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
compai.ed to reinforced concrete.

Fig. I .Post Tensioning Process

11.        OBJECTIVES

To Model  and Analyze RCC PT  Flat slab  for non
linear time history analysis  using Etabs
To  check the  Storey Performance  against real time
PGA earth quakedata LOMAP                        J
To improve the stiffiess of post tensioned flat slab by
Taplacing theRCC column with steel column
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J4dsgivpct- Corrugated Steel Pta(€ Shear Walls have gained
signili€an€€  and  repute  for  being  €ff€ctiv€  lateral  for€€
withstanding systems. Corrugated plates are €hara€teriz€d
by higher out of I)]an€ sffl-fness and buc]aling stabilfty than
flat  plates,  assuring  their  enhanced  try7steretic  actions.  In
ordinary Steel Plate Shear Walls infiu |]lates are fixed to
beams  and  €olumns.  But,  d€ta€hing  tl]€  in fill  plate  from
columns and connceting it to the beams only is assumed here
as a system for reducing column demands. The current study
€xplorcs the cycHc 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.
Param€tric  studies  have  targeted  CSPSWs  with  differen(
g€omctric variab]es, including the  orientation  of the inffll
plate.

Keywords- Corruguhed steel plate shear wau, Cross slanted
infill plate, Out Of plane stif f iness

I.  INTRODUCTION
Steel Plate Shear Walls are frequently employed as

lateral force resisting systems in building structures owing
to their high  stiffiess,  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. Corrugated steel plate shear wall which
consists of a steel boundary frome 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 hither out of plane
stiffness and buckling stability 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  assumed  here  as  a  way  fir reducing
column  demands.  The  current  study  explores  the  cyctic
performance   of  Corrugated   SPSWs   with   beam   only
connected inf]11 plates. Besides reducing column
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demands, beam only cormected 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,  cormecting  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
frame beanis 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,
vertical, and cross slanted ) and thickness of the corrugated
plate.

11.    OBJECTIVES

I      Provide an efficient and accurate finite element model
to understand the cyclic performance of Cross-Slanted
CSPSWs with beani-only cormected infill plates in the
ABAQUS software.

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

Ill.  SUMMARY OF LITERATURE REVIEW
Corrugated  Steel  Plate  Shear  Waus  have  good  seismic
performance with higher buckling capacity, lateral stiffuess,
and out-of-plane stiffness than Steel Plate Shear Walls while
offering additional advantages in construction convenience
and serviceability. Subsequent experimental and numerical
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good initial stififuess and lateral strength and co-ns-iderable
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.4dsgivq!ct-   Mono   column   structure   are   the   structures
supper(ed on  a single €o]umn. They are the most suitable
structures that Can  be Constructed  at the flood  occurring
regions.  The  structure provides  large  s€rviceab]e  area  as
compare to RCC and steel frame structures. They provide
large serviceable floor space compared to framed structures
with  many columns. They require less  area  for providing
I.oundation and gives more spa€€ for parking. h this proj€€t
d€s€rib€s planning, structural analysis, design and drawing.
The  mono  Column      supports  whole  structure  and  other
members  will  ac(  as  canffl€v€rs.  StrucfuraLl  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 strLictures are
constructed with RCC or Steel. Mono column structures are
complicated one, compare with the other framed structures,
mono column supports entire structure, 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  parking.  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 Manapakkani in Chemai.

11.    oB]ECTrvEs
RIse in population have increased the demand of high-rise
structures in the cities. Multistorey but ldings aim to increase
the floor area of the building without increasing the area of
thelandandsavingmoney.Thesemultistoreybuildings,sky
scrapers are built not just for economy of space they are

Mrs. Shilpa Valsakunar
Assistant Professor

Department of Civil Engineering
Sree Narayana Guru College of Engineering and

Technology
Payyannur , Kannur , Kerala , hdia

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
•     To  compare the  different  shaped mono columns

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

structure supported on many column

in.  suMMARy oF LITERATURE REvlEw
From  literature  review,  it  is  found  that  Mono  column
buildings has unique structure.  They have good aesthetic
view.  Mono  column  structure  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 heicht. Two types of models are
analysed using ETABS software. The first one is 1-ectangular
type  mono  colurrm  which  support  the  entire  structure.
Another one is a circular mono column with same cross-
section as that of the rectangular colurm. The structure is a
residential  building  with  four  stories.  The  four  stories
supported  by  the  3m  height  mono  column.    The  mono
column extends to bottom to the top of the building.
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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 structure. Storey drift is the lateral displacement of
one  level  of multi-storied  building  relative  to  the  level
below.   The  Seismic  force applied  at each  floor level  is
defined as storey shear. Bracings are economical method
to laterally stiffen the framed stnictures 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.

Fig-1: Elevation of Hexa,

AlhstriLct - The greatest challenge f or structural engineer
is to design the structure to be earthquake resistant. When a
stmctwre is designed far seismic resistance, various eystems
are embedded into structure so as to resist the lateral fiorce.
One Of the eystems adopted far resisting lateral forces, is to
provide the §tructwre 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
perfiormunce.    G+20    building    With    diffiererit    bracing
configurations are analysed to check soft storey mitigation
behaviour.  To  study  linear  and  nt3nlinear  behaviour  Of
structure,  dynamic  analysis  and  push  over  anagysis  are
performed. ETABS is used for modelling and analysing the
building in this project.

Ifey Woritis:   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 dorrm to the ground
and thereby preventing sway of the structure. In Seismic
design   of  structure   and   in   high   rise   structure,   the
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direction, whereas it keep its rigidity in the other direction.
Corrugated steel is a type of building material composed of
sheets  of  hot-dip  galvanized  mild  steel,  cold-rolled  to
produce   a   linear   corrugated   pattern   in   them.   The
corrugationshapeincreasethebendingstrengthofthesheet
in the direction perpendicular to the corrugations, but not
parallel to them. Corrugated steel is lightweight and can
easily be transported.

1.1 Corrugated plate

Corrugatedsteelisabuildingmaterialconsistsofsheets
of hot-dip  galvanized  mild  steel,  which  is  cold-rolled  to
produce a linear corrugated pattern. The corrugated plates
are  also  known  as  self-strengthened  plates.  They  are
regularly produced from flat plates. The corrugation shape
increases the bending strength of the sheet in the direction
which is perpendicular to the corrugations, but not parallel
to them. Normally each corrugated sheet is manufactured
longer in its strong direction. The profile of a corrugated
plate  may have different shapes:  triangular,  trapezoidal,
sinusoidal and rectangular

1.2  Trapezoidal  Corrugated Plate Cross Section and
Dimension Notation

The corrugated plates are regularly produced from
flat plates. The most common profiles used for cormgation
are trapezoidal  and sinusoidal  profiles.  In this research,
trapezoidal  profile  is  chosen  because  it  exhibits  more
ductilityandhigherbearingcapacitycomparedtosinusoidal
profile.Trapezoidalcorrugatedplatesusedinthisstudy.The
geometry dimension of corrugated plate is given in Table 1

Figl:CrosssectionofcormSf

ENGINEERING & TECHNOLOGY    t,fiYYAN\jh
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HhstraLct - In many situations, lighter steel structures are
usedtotheheavieralternativessuchasreinforcedconcreteor
prestressed   concrete.   With   the   growth   of  steel   as   a
construction material, varieties of steel sections were also
increased.  Among   these  sections,  the  Hollow  structural
sections(HSS)orstructuralhollowsectionswerethefioremost
reliable one. Hollow structural section is manufiactwredfrom a
type Of metal profile which consist of a hollow tubular cross
section.Thewideuseofthin-walledsteelstructuraleystemsin
the construction industry is greatly indebted fior their high
strengthtoweightratioattributesandremarkablefabrication
versatility. Corrugated plates comes under this category have
awiderangeofapplicationinvariousengineeringfields.They
are  lightweight,  economical,  and  have  much  higher  load
carrying capacities than foat plates, which make sure their
popularity and have attracted research interest since they
were introduced. In current project, corrugated columns are
placed in difflerent positions to determine the best and worst
model  in  performance wise  and  then  the  worst  model  is
strengthened  externally  and  internally  to  improve  their
seismic perfiormance. This project is done ky using  ETABS
software.

Kej7   Words..   Hollow  structural   section,   flat  plate,
corrugated column, ETABS

1. INTRODUCTION

Nowadays  steel  structures becomes  more  popular than
concrete structures. Light weight steel or cold-formed steel
seeksmoreattentionfromresearchersasitiseaeytohandle,
economic  and  have  higher  load  carrying  capacity  than
concrete. With the increased use of steel, the varieties of
steel sections are used. The Houow structural sections (HSS)
or Structural hollow sections were mostvalid one. Members
of hollow structural sections  can be circular,  square,  or
rectangular in sections. Corrugated plates fall under this
category and also have a wide range of application in various
engineering fields.Themainadvantagesofcorrugatedplates
are, they are lightweight, economical, and have much higher
load carrying capacities than flat plates, which ensure their
acceptance and have attracted research interest since they
were introduced. The corrugation shape provides stable and
continuous  stiffening  which  permits  the  use  of thinner
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A:bsRIalct - Concrete is a composite material which is made
from a mixrfure Of cemeriL aggregates, water and sometimes
admixtures  in  required  proportion.  Water  is  the  main
ingredierit  in  concrete  fior  the  various  process  including
hydration  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 abrasion resistance and little resistance against
cracking. The addition Of fibers can improve the strength Of
concrete. In this study 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 % ky vveight Of
cement.  The  optimum  percentage  addition  Of fiber  was
obtoined  at  3  %  ky  weight  Of  cement.  In  this  prof eat
magnetisedwaterwasusedinmixingofconcrete.Theresultof
researchworkshowedthatincorporationofbasaltfiberand
magnetisedwatereffiectivelyenhancesthestrengthproperdes
Ofconcrate.Useofmagnetizedwaterhaspromisingpotendals
in saving the amount Of water used in concrete constructiori.

ffejr  WoritJs:  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,itcomesasriosurprisethatenormous
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  process  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 flexural
strength  of concrete.    Water  after  passed  through  the
surToundingsofamagneticfieldofcertainstrengthiscalled
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 flber 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

1.Z Magnetised water
#y+ /& a Life

Whenwaterpassesthroughamagneticfiel+£±:ji±jts.kffl7imaas
magnetised  water.  After  magneti5ati®n,`-`the  bond  angle
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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 constitwerlts  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
stracture 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
preserits  the  strength  properties  Of  GO  in  cement-  based
composites  such  as  compressive strength, foexural  strength
and tensile strength .

Key Words.. Graphene Oxide

1.INTRODUCTION

1.1 Introduction to Graphene Oxide

Cementitious materials are the most common construction
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]LnLgt:ieht:nheayvce°Fht:Hi:a:hL:#i::.i¥=f::jfatreedaFaEpbe#f

Nanotubes  (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.OB)ECTIVES

The main objectives of this study are as follows.
•    Tostudythe    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    compressi¥g+ut<`.and~'
flexural strength of concrete.
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Alhstralct -  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 saife or unsafe with fooating column when built in
seismic zone Ill, to find the most critical and best position Of
fooating 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, Earthquake, etc.„

1. INTRODUCTION

In Modern construction technology major concern is given
for architectural and other features, most of the multi storied
buildingshavingopengroundstoreyasanobligatoryfeafure
to  afford  parking  area,  reception  lobbies  and  for  other
architectural  needs.  Now  a  days  multi-storey  building
construction   for  residential,   industrial   or  commercial
puxpose has become a common feature, These multi-storey
buildingneedmoreparkingoropenspacesbelow.Thisopen
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.
Forthesepuxposesweprefertohaveopenspaceratherthan
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,
especiallyabovethegroundfloor,wheretransfergiTrdersare
employed,sothatmoreopenspaceisavailabl6in-theground
floor. These open spaces may be used for asseribly hall or
parking purpose. The transfer girders have to be designed[Jli .---.. Ib r-. I-VLI -.-.. `-.  + .-.- I-I-` -,..  b.I I+I -..-. IL-T --`+  iL+-`+-.7i6..-I+
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Abstract -Gridf ins (or lattice f ins) are a type offlight control         analysis. The FEAST soft`^iare developed bay vssc is used for
surfuce used on rockets and bombs, which consist Of lattice
shaped structure 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
impartsmoredynamicloadsontothefinandsothestructural
dynamics play a vital role in its design. To get maximum
stability, the fin mass should be minimum as possible by the
functionalpointofview.Butthestructwreshouldwithstandall
the static and dynamic loads for the operation period. The
lattice structure makes the structuire more complex as per the
realization  aspects.  A  limit  state  design  methodology  is
attempted for this Titanium grid fin structure to arrive at an
optinum structural configuration. The design optimization
and validation through finite element analysis is carried out
using in house developed finite element FEAST (Finite Element
Analysis Of Structures) software by 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.Thentheyarestowedagainsttheeylindricalbody
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

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

•     Maximumaxialforce
•      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               `€                     +~_,.i ,~
partial safety factor in yieldirig
8xl50x880/1.035 = 1020290 N

Dr. LEENA A V
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Abstract  -  The  outrigger  eystem  is  one  of  the  most
common and efficient rystems that can be used to improve
the  performance  Of tall buildings  under wind  and seismic
forces. Am 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  stwdy  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   ky   considering   the   models   Of  normal
building,   eymmetric   setback   building   and   asymmetric
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  locatioh  of `otltrigger~-in

normal  building,  symmetric  setback building  and
asymmetric setback building.

Dr. LEENA A V
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ALbstract  -  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 Rotated 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

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

4.2 Loading consideration

•  Live load : 3kN/m2

•  Floor finish : 1kN/m2

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

::;e|d::f=::0:ri:d°u::on factor-3DrLEEife¥
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Alhstrac* The idea  Of Green  architecture,  also known as  "Sustainable architecture" or "Green building," is the design and
const"ction Of buildings in accordance with environmentally friendly 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 erIvironmerit
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 amourit of carbon (C02 or c02e emission) to produce a material.

This paper aims to develop a MATLAB program to estimate the carbon fiootpririt and embodied energy of the building and suggest
simple economical way Of constructing a green home. Also, the structural stability Of conventional building and green building is
compared using ETABS Software.

In an effiort to improve the accuraey Of embodied energy and carbon footpririt calculations, this paper preser[ts a tool that
estimates  the  total  carbon  footprint  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 eycle 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  platforris that-
discusses on environmental protection which aims to create a better earth. Green buildings when compared to conventional
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
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AhstriLct  -  A method  to  use  sludge waste firom water
treatmentplantandtoreducetheerIvironmentalpollutionky
it has initiated  the studies on possibility Of integrating this
waste in concrete production. The aim of this research work is
tousealumsludgepowderasapartialreplacementofcemerit
in   concrete.   In   this   research   study   an   experimental
irIvestigation was conducted on varying percentages Of (0%,
5%,  10%, 15%, and 20%) alum sludge powder as cement
replacement for M20 grade  Of concrete to  prodrce  alum
sludge concrete. Diffierent tests were conducted to find the
propertiesofmaterialsusedinconcrete,Propertiesofconcrete
were  obtained  ky  strength  test  and  durability  test.  The
optimumpercentageofreplacementofalumsludgepowderas
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,  Strengiv  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.

Inthisresearchworkalumsludgepowderwasused
asapartialreplacementforcementinconcrete.Alumsludge
(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
aluminumhydroxidecontainingsludgeisunsafelydisposed
into  the  open  environment daily. Alum sludge  as waste
materials are commonly sent to land fill.

:         ---i-=-----==f-:-ff=                   -_---i

Fig -1: (a)Alum sludge cakes q})Ground-alum 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 having bond length 170mm, 150 mm and 190 mm has
been investigated. Also investigation has been cawied 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  eccentric  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
engineeringstructures.Theuseoffibre-reinforcedpolymer
(FRP) composites for strengthening reinforced concrete (RC)
structures was first investigated as an alternative to steel
plate bonding 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.Additionalstudiesmaybe
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.
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Fig 1.1: schematic representation of splice connection
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fig 1.2 : diagramatic representation of splice connection
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The scope of this paper highlights the beneflts of splice
connectioninmodularbuildings.Wekndw,overal-I-benefitsof
a  fiber  reinforced  polymer  includes= higri~  strength  and
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Abstlract-   Preserving   natural    coarse    aggi.egate   I;or   fiuture
generation and red.ucing cockle shell waste has initiated stwdies on
possibility Of integrating this waste in concrete production. The n'win
Of this research work is to encourage the use Of waste prodacls such
as  cockle  shell  construction ma[tei.ials  in  low-cost  building.  In this
research  study  an  experimerutil  investigation  was  conducted  on
varying perceutages Of (0% 7%.  14%, 21%, and 28%o) cocide shell
as  coarse  aggregate  replacenent fior  M20  grade  Of  concTcte  to
produce an eavirormenl friendly concrete. Tests were conducted to
tlndlyse the prolperties Of materials used in concrcte. Properties Of
fresh  aned  hardened  colncrete  were  obtained  by  wor:hability  test,
strength  test,  dr:rabidty  test  and  nor-destructirie  test  Q`JDT).  The
oplinurm  percentage   Of  replacerlant   Of  cockle   shell   as   coarse
aggregate  in  M20  grade  Of'  concrete  was  obtained  as  21%.  The
results  Of the research work show  that cockle  she{] is  an eff.ective
alternative fior partial replacement Of coarse aggregate in conerele,
which  may produce workable  at.d eco-friendly  concrete  with high
strength on optirmm percentage Of replacement.

Eaywords-   Concrete,   CocHeshell,   Strength   test,   War:kchiltty,
Durchil}ty, Nan destructive test.

I.       INTRODUCTION

The   inc.rease   in   construction   works   in   the   country   has
increased   demand   for   the   constniction   materials.    The
insufficiency of the conventional construction materials such
as granites,  sand,  cement etc  inci.eases the demand of these
construction  materials.  This  increases  cost  of constructions
such as buildings, roads, pavements eke. It is very necessary to
make meaningful efforts to save the nation from the housing
problem.     Scientists,     engl.neers     and     technologists     are
continuously are searching for the materials, which can act as
substitute fir conventional  materials in concrete and possess
the  required  properties  leads  to  reduction  in  the  cost  of
construction.

The   growing   construction   industry   had   caused   the
destruction  of  natural  aggregates.  The  natural  soinces  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 requirement  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.
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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  ai.e
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   prorfuction   thus   opening   a   new
imovation in ccmcrete 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 €arbonate. Also the calcium cafronate 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 envirormentally sustainable.

Fig. 1. Washed and cleaned cocklc shell

11.       OBJECTIVES Axe SCOPE OF STUDY

The main objectives of this rese.givch work are listed below
•    To  evaluate  the  possibility  off reducing  the  quantity  of

natural coarse aggregate in coin€ret6 `by partial replacement
of coarse aggregate with tockle sheu.
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