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combinations of Industriel by-products namely Sillca Fumes,

Abstract

GGBS and Metekeolin and use of Quartz as & portion of Fine
Modulus of Elasticity of concrate is an important parametar Aggregates (FA), s sustainable UHPC with improvad mechanical
which shows the sbility of conerste to deform elastically. Ultrs- properties can be produced with varied dosage of super/hyper
High Performance Concrste (UHPC), also being of ultra-high plasticizer 85 concrete sdmixturs to reduce the water bindar
sTangth, requires higher Modulus of Elssticity to maintain its (W/B) ratio and improvad rheology. The increasad fiexurel
stffness, to pravent excessive deformation, leeding to cost resistancs, shesr strength and dursbility of concrete structuras is
effective design and longer durabllity. The presant experimental stiributsd to enhanced mechenical properties of UHPC "2 The
study corelates the Sttic and Dynamic bMedulus of Elasticty current applications of UHPC 13 extended to the construction
of UHPC with and without cosrse aggregates. The mx design of pracest wizifie pansls for bridge decks, precast/pre-stesaed
&f URPC s velidated snd mogdified, optimising the density pridgs girdsrs 2nd s & jointing materizl betwesn pra- cast
using Particie Facking epprosch for armving &t dealgn mix , concrete deck penels snd glrders 74 Ductal UKPC is one such
progortions. Sirders ana fillers 2rs repleced with 5% metacaolin, product, a pramix of UHPC ayailzble in e United States. The
10% micro.sil ce and 203% quertz powdser along with well graded mix of Ductsl consists of Qusnz powder of 526 10um dia., swesl
2garegetes {up to Neno level). The 28dsy comprassive strangth fbers with 2600MPe as teriile strangth and Flas aggregsies of
wes 25365590 a3 per IS 514-1957 procsdures 2nd an sverags 150-400um dla., &5 & macro-fller component 75,

svengtn of 75 to BOMPs cocid os achisved for the mixes at
W78 ratlo of 0.3 and ©0-100MP= at 8 WYB ratic of 0.22. Dynamic
Modiulus of Elasticity (£ ) computed using UPY teat £, =33.2GPa
20 60.1GPa} and Static Modulus Elastichy (£ j of eylindrical
specmens determined experimentally &5 cer the standard
procedure mentioned in 15 516:195¢ (renga of E =59 te 62.2G72)
&5 correlated graphically The correlation bstween (€ ) and (£)
obtainsd for the mix with corse sggregstss and without cosrse
2ggregetas Is negligible. Modulus of Elssticity s one of the important properties affectsd
when the fine ssnd Is replaced with the netural gradation sand
or fiy ash which can reduce the cost of gruduction of UHPC and
widen its applicetions to bulldings and unasrgraund or mass
1. INTRODUCTION cf..m:mte strucfures. The m!ml:s{ru:turo of corcmete is Improved
with the use of netural-gredation sand or fiy ash which possibly
affacts the concrete stiffness, particulerly Modulus of Elasticity
(WiCOE) *. An addition of 2.0% of stesl fibers by fraction volume
Incressed the MOE by 6%. The MOE is anticipatad to decreass
vihen the fina send is replaced by natural-gradation sand or fiy
25h in UHPC. Thersfore, the existing squatians or reported MOE
valuss may not accurstaly rapresent URPC mixtures containing
naturel send or fly s 25 fine matarials ®.The equation proposad
by ACi Committes 318-14 = 1 widsly used to estimats the MOE
of concrete. However, test data indicates that tha squation

Arcund the world research is cerriad out to defing suitsble
materials for UHPC, to establish & standard mix dssign
procedurs to correlste different proparties of hardened U HPC.
Knowledge of the Modulus of Elasticity iz an essantlal proparty
for the designer to estimate the deformation of souctural
slements under service condiions of reinforesd &nd presressed
concrete .

Keywords: Packing Density, Elssticity, Static, Dynamic, Madulus,
Elasticity, Aitsmative Metsriais, UHPC.

The vast demand of infrastructursl requirement of uroan cities
Gua to fast growing economy hes led to the scarcity of uroan
land, necassitating vertical growth. During the pest three
decades, concrete technology Is evolving st & grester pace than
aver cefore with drastic improvement in it atrength, durability
and other structural properties, resulting in the development of
materials fike Ultra High Performance Concrats (URPC), to cater
10 the constructional need of slender members of Tell Structures
and long span bridges. With the usé of moat appropriste

THE INDIAN CONCRETE JOURNAL { JUNE 2020 e ———— e et e e
“Carresponding author : Bharathi Ganeth, email : bharath ganeh@nmitacin

. TECHNICAL PAPER

R Type here to search

proposed oversstimates the MOS of high-strength cancrete . 2. LITERATURE REVIEW

Whren the compressive strength Incresses, the MOQE alse
Increases, but not &t the same rete s3 normal-strength concréts.

3 t 71 oy at Wi .
Thersfore, the ACl Committes 3537 proposed b new squation After studying 1he published literstures on UARC/TX IS cloar that
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2.1 Summary of Past Work
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10 prediet the MOE of high-stréngth conerste. It anticipeted tha mineral sdmixtures namely GGABS, Micro Silics, Matakaolin,

that an eppropriate aquation taking into consideration of Fly Ash stc, being extensively used s Supplemantary

important varisbles of concrete s necessary for UHPC since Cementtious Materials (SCM) = The mineral somixtures used

the compreasive strengtn of UHPC Is righer and the concrete sre finer than the Cement, expected to fil the voids between -
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