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Abstract — Beam-column and beam-column slab joints have casting of beam-column joints becomes difficult deald

been recognized as critical elements in seismic i@s of
reinforced concrete frames. Under seismic excitatis, these
are subjected to high horizontal and vertical force whose
magnitudes are much higher than those within adjags
beams and columns. Conventional concrete loses #gength
after formation of multiple cracks. However, fibrous concrete
can sustain a portion of its resistance followingracking to
resist more cycles of loading. The main objective ofhis
paper is to present a comprehensive review of pubhed
literature pertaining to high performance light weight
aggregate fibrous concrete structural systems withspecial
reference to beam-column and beam column slab juricins.
Some gap areas in the existing published work havieeen
identified and presented in this paper so that futher studies
can be undertaken by incorporating these areas eftévely, in
order to get an inside and comprehensive findingsnothe
issue.

Keywords — Slurry Infiltrated Fibrous High Performance
Concrete (SIFHPC), High Performance Light Weight
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I. INTRODUCTION

Joint shear failure has been observed as one ohéie
reason, in many reinforced concrete structuresjestesl
to severe earthquake loadings primarily because
inadequate transverse reinforcement in the regiomn
weak column/strong beam joint.
ductility of structures mainly depend on properailetg

to honeycombing to concrete (Kumar et al. 1991).

Fiber reinforce composites have made striking adean
in the recent years in this direction due to tedbgiocal
developments on one hand and, on the other hand, to
better understanding of the fundamental mechanism
controlling their structural behavior. The attributHigh
Performance” implies an optimized combination of
structural properties such as strength, toughressigy
absorption, stiffness, and durability, multiple aking and
corrosion resistance, taking into account the ficwdt of
the material and above all, of the produce manufadt
High performance is meant to distinguish structural
materials from the conventional once, as well as to
optimize a combination of properties in term ofafin
application in terms of civil engineering.

The specific term “High Performance Fiber Reinfarce
Cement based Composites (HPFRCC)” refers to high
performance cement based materials, particularly
developed for specific application, for which tongks,
ductility and energy absorption are fundamental
properties. The use of light weight aggregateshérrhelps
designers, contractors and owners optimize thegdgesi
construction and long term performance of concrete
structures. Structural light weight aggregatespaoeluced
in manufacturing plants from raw materials inclglin
siiitable shale, clays, slates, fly ashes, or Hiastaces
slag. Naturally occurring light weight aggregatese a

The strength anchined from volcanic deposits that include pumiceal an

scoria. The benefits that have made using lightiateig

of reinforcement in beam-column joints. The flow ofaggregates economical for nearly 100 years havee sam

forces within a beam-column joint may be interrapte
the shear strength of the joint is not adequatebyided.
Under seismic excitations, the beam-column joigtae is
subjected to high horizontal and vertical forcesoséh
magnitudes are much higher than those within thecadt
beams and columns. Recent earthquakes in diffei@mns
of the world have once again revealed the sigmifieaof
design of structures with high ductility. Convemiidb
concrete loses its tensile resistance after theadtion of
multiple cracks. However, fibrous concrete can aunsa
portion of its resistance following cracking to istsnore

characteristics that make the material what is ha&mwng
called “Sustainable”. Such structural light weigbhcrete
has strengths comparable to normal weight concyetet
is typically 25- 35 percent lighter and offers dgsi
flexibility and substantial cost saving by providiness
dead load, improved seismic structural responsegeo
spans, better fire ratings, thinner sections, deszre story
height, small size structural members, less retirig
steel and lower foundation cost. Structural lighighe
concrete pre-cast elements have reduced trucking &
placement cost. High performance lightweight aggteg

cycles of loading. Beam-column and beam-column-slatoncrete also has less cracking, improved skicstasie

structural systems have a crucial role in the strat
integrity of building and as such, they have tobavided
with adequate strength and stiffness to sustainldhd

and is readily placed by the concrete pumping niktho
Such aggregates optimize structural efficiency by
improving strength to weight ratio and may convatiie

transmitted from either beam or column. Use of @lips be used in beam column joint region effectively.

spaced hoops as transverse reinforcement

was

recommended in the ACI-ASCE committee 352 report

(ACI 2002). However due to congestion of reinforesit)
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II. FAILURE MECHANISM OF HPFRCC [ll.  HISTORY OF PUBLISHED LITERATURE

HPFRCC being special class of Slurry Infiltrated Beam-column joints have been recognized as critical
Fibrous Concrete (SIFCON) type of concrete in whioln  elements in the seismic design of reinforced cdacre
formwork or moulds are filled to capacity with highframes (ACI 1998, AlJ 1990, Euro Code 1994, SNZ
volume of fibres and resulting fiber network is rihe 1995). Numerous studies were conducted in the fmast
infiltrated by cement based slurry. SIFCON compassit study the behaviour of beam-column joints with nakm
differs from conventional FRC mainly in two aspethey concrete (Shamim and Kumar 1999, Gefken and Ramey
contain a much larger volume fraction of fibersgiag 4 1989, Filiatrault et al. 1994). The study conductad
to 20 percentage and they use matrix consistingeoy Gefkon and Ramey (1989) illustrated that the jdiabp
fine particles from the behavioral view point. spacing specified by ACI-ASCE committee can be

The fibers are subjected to frictional and mechalnicincreased by a factor of 1.7 by the addition oéfthin the
interlock in addition to the bond with the matrixhe concrete mix. A study conducted on fiber reinforced
matrix plays the role not only of transferring afrdes normal strength concrete by Filiatrault et al. (4p9
between fibers by shear but also acts as bearikgep the indicated that this material can be an alternativehe
fibers interlocked, Figs. 1-2. In general, wherefib are confining reinforcement in the joint region.
added to concrete, tensile strain in the neighbmathof Tjiptobroto and Hansen (1991) conducted studies to
fibers improves significantly. In the case of highinvestigate multiple cracking behavior of fibernkirced
performance fiber-reinforced concrete, since thecoete small particle densified concrete containing higitume
is dense even at the micro-structure level, tersitain fraction (more than 3 percent) of fine and shoeekt
would be much higher than that of conventional &ibrfibers. It was observed that by increasing fibeturee
Reinforced Composites (FRC). This, in turn, impmvefraction, crack localization did not occur duringiltiple
cracking behavior, ductility and energy absorptiortracking. Further, at 12 percent fiber volume fi@tt a
capacity of the composites. In order to tap thepiddl of total strain capacity of about 0.2 percent was uneab
Slurry Infiltrated Fibrous High Performance Coneret from flexure tests, which were an increase of aldduto
(SIFHPC), the existing body of knowledge has beeRO times over that of plain matrix.
expanded to investigate the performance charattsrisf Kumar et al. (1991) studied use of SIFCON as a
SIFHPC beam-column and beam-column-slab joints undsubstantial material in RC beams. It was reporteat t
positive cyclic loading. SIFCON can be used in place where structures reeéd t
designed to resist impact loads. It was also cateduhat
with proper design the cross-section can be opéichizy
replacing certain portion by SIFCON.

Jiuru et al. (1992) studied effect of fibers on beam-
column joints and developed equation for predicghgar
strength of joints for normal strength concrete.

Oh (1992) indicated that the ductility and ultimate
resistance of flexural members are increased reabirk
due to the addition of steel fibers. ACI commitieé4
(1998) also reported considerable improvement in
strength, ductility and energy absorption capadifyh
addition of steel fibres. All these studies arewéweer,
confined to normal strength concrete and the rekemr
the area of High Performance Lightweight Fibrous
Concrete joints is limited.

Singh and Kaushik (2001) studied behavior of fiber

Strain hardening, Localization
Multiple cracking ___ /

Tensile stress

Strain, deformation Flg
1. Schematic Stress-Strain Behavior of Cementitious
Matrices in Tension [Fischer, 2004]

steel
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SIFCON % 1

Z i Wgge - R reinforced concrete corners under opening bending
g raditiona 22} . S 5 . . . . .
2 'é’g..;.w' ” aiptloted moments. It was indicated that there is a noti@ghin in
ased R : : . . . . . . .
MR osepmer s = : efficiency with increase in fiber volume fractiop @o a

certain limit beyond which there is a drop in mix
o workability and joint efficiencies.

) Thirugnanan et al. (2001) investigated experiméntal
effect of using SIFCON in the hinging zones of
multistoried frames subjected to cyclic loading. eTh
aspects related to strength, stiffness and dyctidihergy
absorption and failure mechanism of RC frames with
SIFCON beam-column joints were studied. It was

b concluded that the use of SIFCON in the hingingezon
Fig. 2. (a) Trends of cement based materials and (b increases first crack loads and ductility by 40 ar@
typical mechanical behavior of SIFCON [GuerriniDBD  percent, respectively. The energy absorption capaas
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also increased by 50 percent by adopting SIFCOMNhén to reverse cyclic loads. A total of 12 reinforcashcrete
selected fuse locations of RC structures. ACI- ASCBeams column joints were cast and tested. High
Committee 352 (2002) makes recommendation on theerformance concrete of M60 grade was designedyusin
design aspects of different types of beam-columntgp the modified AClI method suggested by Aitcin. Crimpe
calculation of shear strength, and on reinforcendeails steel fibres and polypropylene fibres were usetyibrid
to be provided (ACI 2002). These recommendatioms aform. The main variables considered were the volume
however not intended for high performance lightgihei fraction of crimped steel fibers viz. 0.5 perceB8.@5
fiber reinforced concrete joints. kg/m®) and 1.0 percent (78.5 kg/imand Polypropylene
Bayasi and Gebman (2002), also experimentally gtovdibers viz. 0.1 percent (0.9 kgfmn 0.15 percent (1.35
the confinement effects of fibers in the joint myiand a kg/m®), and 0.2 percent (1.8 kg It was observed that

reduction in the lateral reinforcement by the ufdilzer
concrete. Besides these, several investigatiors edsst
on the effect of addition of fiber on the strengthd
durability of flexural members.

Bakir (2003), conducted extensive
parameters that influence behavior of cyclicallypded

the addition of fibres in hybrid form improved maaofythe
engineering properties such as the first crack,lokionate
load and ductility factor of the composite. The
combination of 1 percent (78.5 kgivolume fraction of

research orsteel fibres and 0.15 percent (1.35 ki)/molume fraction

of polypropylene fibres gave better performancehwit

joints and has derived equations for calculatingash respect to energy dissipation capacity and stiffnes

strength of the joints.

Killar et al. (2003) explored possibilities to ubégh
performance concrete for the design of seismicstasi
cost effective and durable buildings. Buildings nfies

made up of SIFCON and high strength light weighUFC displayed excellent performance

degradation than the other combinations.

Yung Chih Wang(2007) studied reinforced concrete
beam column junctions strengthened with ultra Hstgel
fiber reinforced concrete (UFC). It was concluddwhtt
in terms of

aggregate fiber reinforced concrete were tested amgechanical and durability behavior. The test ressitow
analyzed under dynamic loads and the response tbat UFC replaced joint frame behaves very well in

building in terms of force displacement relatiopskind
rotation ductility factors were investigated.

Kayali et al. (2003) studied the effect of polypytgme
and steel fibers on high strength light weight agate
concrete. Sintered fly ash aggregates were ustmbilight
weight concrete; the fines were partially repladsdfly
ash. The effects on compressive strength, indbetdile
strength, modulus of rupture and modulus of eldgtic
stress—strain relationship and compression toughwese
reported. Compared to plain sintered fly ash lighght
aggregate concrete, polypropylene fiber additiorD.&6

seismic resistance. The performance was found taum
better than the frame strengthened with RC jacietas
normally seen in the traditional retrofit schemes.

Choi et al. (2007)conducted analytical studies to
investigate punching shear strength of interiob-slalumn
made of steel fiber reinforced concrete by usirgshear
capacity. A new strength model for the punchingashe
strength of SFRC slab-column connections was deeelo
Kiyoung-Kyuchoi et al. (2007) conducted analytical
studies to investigate punching shear strengtmtafrior
slab-column connections made of steel fiber regddr

percent by volume of the concrete caused 90 percearincrete. A new strength model for the punchingashe
increase in indirect tensile strength and a 20 gurc strength of SFRC slab-column connections was deeelo

increase in the modulus of rupture. Polypropyleiberf
addition did not significantly affect the other rhaaical
properties that were investigated. Steel fiberslat

Elnono et al. (2009) used Slurry Infiltrated Fiber
Concrete (SIFCON) in reinforced concrete corner
connections subjected to opening bending moments. A

percent by volume of the concrete caused an inergas experimental program was carried out in which éfte
the indirect tensile strength by about 118 per@mt an specimens were tested; six reinforced concretdsjoone
increase in the modulus of rupture by about 80 gxdrc fiber reinforced concrete joint, and eight SIFCQihis.
Steel fiber reinforcement also caused a small dserén Different reinforcing bar details and different uoies of
the modulus of elasticity and changed the shapéhef fraction of fibers have been investigated. It wasnd that
stress—strain relationship to become more cundline in all the RC specimens, the joints failed befagaching
Significant increase in the compression toughnessalso the capacity of the connecting members. There \&saa
recorded. significant difference in the different joint’s &fiency due
Naaman et al. (2006) presented that behavior afnstr to the variety of reinforcement details. The us&SBCON
hardeningg FRC composites can be essentialip the joints increased both the joint capacity dodtility.
characterized by providing a minimum three keyrhe enhancement of joint capacity and ductility Idou
properties, which are, their tensile strength afraicking, reach as high as 66 percent and 173 percent, tespgc
tensile strain capacity, and elastic modulus. Tdwsite The increase in the amount of fiber in SIFCON was
response of fiber reinforced concrete (FRC) conipesi proven to proportionally enhance the behavior of th
can be generally classified in two distinct catéggron SIFCON joints. In joints with volume of fraction @ibers
their behavior after first cracking. 6 to 8 percent, the joint capacity exceeded thanecting
Ganesan et al. (2007) carried out study to invastithe member capacity, leading to failure in the membefole
effect of hybrid fibres on the strength and behawiof the joint. The crack width decreased with increimséhe
high performance concrete beam column joints stdjec fiber volume. No visible cracks were observed i jihints
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with fiber volume of 8 percent. It was also obserteat weight aggregate concrete prop to achieve improved
no cover spalling occurs in the SIFCON concretetfoi service life and ductility while reducing the weigsf the
Sorankom et al. (2009) conducted analytical stutbes prop.
provide computational efficiency over the commouaged Kim et al. (2012) investigated experimentally the
strain compatibility analysis of a layered beam iworkability, and mechanical, acoustic, and thermal
determining moment capacity of FRC members. Thproperties of light weight aggregates with a highume
closed form equations and guidelines are compatifitte  of entrained air. The effects of light weight aggates and
ACI 318-05 design method procedures, while allowingntrained air on the flow characteristics, dengigrosity,
deflection and serviceability criteria to be cafted based compressive strength and dynamic elastic modulus of
on fundamentals of structural mechanics. Thesmoncrete were investigated. The author concludatittte
computations allow engineers to reliably design anlight weight aggregate cellular concrete containthg-1
compare overall performance of a conventional ceodd percent of air entraining agent illustrated the etent
concrete system and FRC. characteristics including very high workability, wo
Wille et al. (2011) developed experimentally cotere density and proper strength, and can be applied in
mixtures with compressive strengths exceeding 13 M architectural members with high acoustic shieldany
and without heat or pressure treatment. Thesedechot thermal insulating properties.
only the properties and particle size of materials Zhutovsky et al. (2012) studied influence of intdrn
component used but also mix proportions, mixinguring (IC) on durability related properties of hig
procedure, specimen preparation and test method. Tperformance concrete and concluded that no degoadat
spread value is good that measured from the slurnme ¢ in durability related properties was found, airmeability
test on a flow table and quick indicator of theimized of HPC was reduced by internal curing except atyear
mix packing density and its desired compressivengfth.  ages. For internally cured concrete, reduction fuf ratio
Montesinos et al. (2011presented the recent advances imid not result in perceptible improvement of duligbi
the field of high performance fiber reinforced ceine Further research on the effect of IC on concretaluility
composites focusing mainly on the mechanical bemaviwith a micro-filler is required. Reduction of w/atio for
under compressive, tensile and shear loading, itrgraet  internally cured HPC had a beneficial effect onimlgy
fire resistance, fresh and hardening properties amthrinkage. Use of pumice, which has a very highnope
durability. Also, the properties of textile reinfed porosity in combination with vacuum absorptionvery
concrete and ultra high performance fiber reinfdrceeffective strategy for elimination of autogenousrgtage.
concrete with their structural applications and elod) Xu et al. (2012) conducted experimental study to
were discussed. determine dynamic compressive properties of fibre
Mahoutian et al. (2011) in the study used severakinforced concrete material with different fibres
devices to provide support in an underground spaceolume fraction of 1 percent fibore was used foresev
Wooden prop was generally employed for the purpdse types of fibres including synthetic and steel fior@he
passive secondary or short-term support of the minmpact forces on top and bottom of specimens were
roadway roof and sides. The wooden prop has varionseasured to investigate the axial inertia effead #me
known usage limitation, including low strength,stress wave propagation effect. The test results
deterioration of wood in humid environment, poomdemonstrated that concrete specimens reinforceld avit
ductility, and generally low service life. Substitm of the new spiral Il steel fibre reinforced concrete spamis in
wooden prop with a prop made with a more suitableesisting the impact loading. Better anchorage band
material could thus yield important advantages.tHis mechanical deformation capability of steel fibread to
study, light weight aggregate concrete (LWAC) wasdi more significant rate sensitivity for both strengimd
as a prop material. Since light weight aggregate &a toughness.
relatively low ductility, steel fibers are used ihis Yi et al. (2012) evaluated experimentally the blast
investigation to achieve enhanced ductility levetéve resistant capacities of ultra-high performance oetec
mixtures of fiber reinforced lightweight aggregate(UHPC) and reactive powder concrete (RPC) to determ
concrete were considered with different steel fibethe possibilities of using UHPC and RPC in concrete
percentages and pumice light weight aggregatesupeatl structures susceptible to terrorist attacks or cssual
in Iran. The density, compressive, tensile anduitek impacts. Slumps flow, split tensile strength, coessive
strength as well as the toughness index of diftefiger strength, elastic modulus and flexural strengthstegere
reinforced light weight aggregate concrete matened¢re carried out. The compressive strength, split tensil
measured in order to assess their potential aagepient strength, elastic modulus and Poisson’s ratio walak
for wood in prop production. The experimental resul UHPC and RPC are 3.0-7.9 fold higher than the
indicated that the density of light weight aggregatcorresponding normal strength concrete (NSC) valliles
concrete is higher than wood. Since the strengtth afPoisson’s ratio of UHPC is 1.2-fold greater thaatthf
toughness of LWAC is significantly more than thafe RPC and has a higher split tensile strength thalPCH
wood, the weight of a LWAC element with the samdecause of the crack-controlling effect of the shateel
strength turns out to be 22 percent less than tbedw fibers.
element. Hence, wooden prop may be replaced vgtit i
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Ganesan et al. (2014dscribed the experimental resultshe energy dissipation of specimens having diffeséres
of ten steel fiber reinforced high performance cetee of beam-column joints, a parameter called ‘energy
(SFRHPC) exterior beam-column joints under cyclidissipation per unit volume of joint (pwas introduced.
loading. The M60 grade concrete used was desigged Bhis parameter was correlated with different daifgle for
using modified ACI method .Volume fraction of thbdrs different sizes of the specimen and accordinglyatian
used in this study varied from 0 to 1 percent wain of ey with drift angle for different sizes of size ofeth
increment of 0.25 percent Joints were tested updsitive specimens was studied. It was observed that energy
cycle loading and the results were evaluated vagpect dissipation of specimens per unit volume as welkhas
to strength, ductility and stiffness degradatioasflresults variation of stress with relative deflection indied the
indicated that the provision of SFRHPC in beam owlu existence of size effect.
joints enhances strength, ductility and stiffnesg] is one Hyeon-Jong Hwang et gR015) found that the seismic
of the possible alternative solutions for reducitite performance of beam—column connections and joiats c
congestion of transverse reinforcement in beamronlu be enhanced by using improved details in the jaimd
joints. The SFRHPC joints undergo large displacamenensuring a strong connection behavior. Howevercifipe
without developing wider cracks when compared te thprovision to evaluate quantitatively the increadsa—
HPC joints. This indicates that steel fibers imphigh concrete bond and shear strengths in the beam-noolum
ductility to the SFRHPC joints, which is one of thegoint is not given in current design codes. In present
essential requirements of the beam-column joints. study, cyclic loading tests were performed for beam

Metelli et al. (2015) found that beam-to-columnnisi column connections of which joint detailing were
are commonly considered critical regions for ROrfes improved by placing additional 45 degrees bent laac
subjected to earthquake actions. When designed @0 degree hooked bars. The test results showed that
gravity loads only, beam-to-column corner jointosgly despite small height of column to depth of beaniorat
affect the global structural behaviour of a framed they (hc/db.)Values, by using the improved details, bong-sli
can be cause of its collapse, as shown by recesit beam flexural bars and diagonal cracking were
earthquakes in Europe. In the paper, a componeseba substantially decreased in the joint. To address th
finite element model for external beam-to-columimi® enhanced performance in the design of beam-column
has been presented to simulate seismic behavio®RCof joints, the bond resistance and joint shear sthemgire
existing structures designed without any capacégigh quantitatively redefined considering the details tbé
criteria (smooth bars with hooked-end anchoraged amadditional bars. In addition, the relationship betw the
with no transverse reinforcements in the joint)eTjhint bond parameter and energy dissipation capacity was
deformation is modeled by means of two separaf@oposed. On the basis of the results, consideratior
contributions, the shear deformation of the panekezand the seismic design and detailing of beam—columntgoi
the rotation at the interface section between ¢t and  with additional bars were recommended.
the structural members, due to the reinforcing Isdirs The literature review of previous published works
within the joint core. The work focused on the enation conducted by various researchers on high perforenanc
of the joint strength and stiffness, and it pointedt fibrous concrete structural systems illustrate taist of
importance of modeling the bar bond slip within gamel the researchers have used Steel Fiber Reinforcadré&le
zone to describe the actual frame response. TKSFRC) in the beam—column junctions. The fiber entd
component based finite element model was validated were restricted to 2 percent by volume. It was olesb
experimental results of tests on beam-to-colummaeaor that the enhancement in terms of strength, dugctiihergy
joints realized according to the construction pcacof the absorption capacity, toughness and other structural
1960s—1970s in ltaly, thus confirming the effeatiess of properties was not significant, primarily becaugeloav
the presented model for the assessment of existifiper volume contents. The effect of fiber typewef
structures. volume content and aspect ratio was also not sludike

Salim Barbhuiya et al. (2015) found beam-columinfluence of type of aggregate for improving sturet
connection as one of the vital sub-assemblages ofcharacteristics and failure mechanism has also nget
structural system. This is mainly because of thitical been fully understood. Likewise, mechanism of inwech
behaviour during earthquakes .In the study, atensile strain capacity of discontinuous fibre cosites is
experimental programme was undertaken by consiglerilso not known. Most of the research work was ictstt
three types of beam—column connections with somte the study of behavior of structural members
specific deficiencies. For each type, three difiezes of independently using normal weight concrete onlyrywe
specimens were considered to evaluate the existehcefew researchers have studied behavior of beam-ecdum
size effect in beam—column connections. Cyclic lead and beam-column-slab junctions collectively. Siheam-
applied using servo hydraulic dynamic actuatorshwitcolumn & beam-column-slab junctions are the vulbkra
displacement-controlled load of frequency of 0.025. locations which are subjected to high horizontall an
Amplitudes of the displacement histories were stalevertical forces whose magnitudes are much highan th
down for two-third and one-third models. It was @hved those within the adjacent beams & columns, the afse
that the size effect became more pronounced with tISFRC was found to be inadequate. In order to redeed
increase in the brittleness of the specimens. Topave load of structural members, HPLWAFRC would prove to
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be next generation development in the study of beaamd more cost effective than conventional methbtitsst

column joints under different loading conditionsovel

materials that may lead to substantially higheersith,

of the investigations reviewed in the study areitioh to
construction approaches can be developed with sugivestigating
independently using normal weight concrete onlyncgj
seismically resistant, durable and ductile congrete beam-column,

behavior of structural members

slab-column and beam-column-slab

addition to construction also being faster and cogtinctions are vulnerable locations which are subpgdo

effective.

high horizontal and vertical forces, use of fibeinforced

concrete with low fibre volume fraction like SFRCasv

IV. PROSPECTIVE CONSTRUCTION BENEFITS

found to be inadequate. In order to reduce the b

on structural members, HPLWAFRC would prove to be a

HPLWAFRC has better thermal properties, fire ratingfficient and noble material to withstand high korital &
and reduced autogenous shrinkage. It also possé@gtlcal shear forces in beam-column junctions unde

excellent freezing &
cracking as a result of better elastic compatip#éitd has
more fire resistance and better shock & sound altisor

In addition to its improved structural charactécst
HPLWAFRC has less cracking and improved skidl]
resistance and is readily placed by the concretepmng
method. The use of structural high performancetligh
weight concrete reduces the dead load by aboub Z5t
percent as compared to normal weight concrete biyere
offering substantial cost saving by providing ledsad
loads, improved seismic response, longer spannéhin
sections, less reinforcing steel and lower fourmhatiost.
Reduced trucking and placement cost further make th
material more versatile for its applications. Studf [4]
HPLWAFRC structural systems like beam column and
beam-column slab junction is therefore observed geey
area of investigation in this chain.

High performance concrete (HPC) mix of higher gsade[s]
designed on the basis of standard methods available
literature may be utilized in beam column and beam-
column slab joints considering variables discussethe [6]
literature and the gap areas observed. Light weight
aggregate obtained from different sources may &kso
utilized to study influence of type of aggregatesirength
and serviceability characteristics. These parametat (7]
form part of further study in the subsequent paper.

V. CONCLUSIONS [8]

The cost of civil infrastructure constitutes the jona
portion of the national wealth. Its rapid detertaa has
created an urgent need for the development of ndomg 0]
lasting & cost effective methods for new constrcti
repair and retrofit. Promising way of resolving sthi
problem is to selectively develop advanced compssit[lo]
such as high performance light weight aggregate(i®
concrete (HPLWAFRC) .Exhaustive overview of the
published literature illustrated several gap argaghe
research work pertaining to high performance lightght

aggregate fibrous concrete structural systemsisasissed [11]
earlier. Recently it has been emphasized that pleeific
provision to evaluate quantitatively the increadeat- [12]

concrete and shear strength of beam-column joingdsio
not given in current design codes. Novel constoucti [13]
approaches can be developed with such materiaisvitha
lead to substantially higher strength, seismicstasice,
durability and ductility, while construction alsedn faster

thawing durability, less nacr cyclic loading.
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