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ABSTRACT

Self compacting concrete (SCC) is a latest innowaith concrete technology and it is gaining poptyall over
the world because of its self flow ability but @quires the large amount of powder content. We hepkaced the cement
by fly ash in different percentage in laboratoryl ariations in fresh properties of Self Compaci@uncrete are studied.
During the study Slump flow, slump flowsg&,time, L box passing ratio test, V funnel passimgetitest were carried out
according to the EFNARC standards. Studies shownttrease in the flow ability of the self compagticoncrete as fly

ash percentage get increases.
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INTRODUCTION

There has been an increase in using self-compactingrete (SCC) in recent years and a number afrpdmave
been published [1-6]. Self-compacting concretamvative type of concrete which has the charasttesi of self placed
and compacted under its own weight without segiegadand bleeding and with little or no vibrationCS was first
developed in Japan around late nineteen eightieause concrete dualities got affected by poor warkship and less
number of skilled worker availabilities [4]. It gaad popularity in last few decades because it léadsiprove concrete
quality, productivity and working conditions compdr to normally vibrated concrete (NVC) [2]. SCCoals the
construction of more slender building elements andre complicated and interesting shapes. The ptimuof
SCC allows the pumping of concrete to a great heigl the flow through congested reinforcing baithout the use of

compaction other than the concrete self-weight.

EXPERIMENTAL PROGRAMME

Materials

Standard 53grade Ordinary Portland cement havirgifsp gravity of 3.14 is used as per IS 12269 @98
Processed Class F fly ash of a specific gravity @8l other chemical composition follows specificatias per
IS 1727:1967. Crushed course aggregate of 10 mnm cize with specific gravity of 2.8 and bulk depsf 1450kg/m3
are used and followed by IS specification as IS. 2&®ally available river sand of specific gravRy7 and bulk density
1800kg/m3 and of Zone Il type is used. It follovesifications as per IS 383. To enhance workabditg to reduce the
wi/c ratio Polycarboxylate polymers based supertigiasr are used as per IS 9103. Water soluble \iMésed to enhance
segregation resistance and to improve the viscositiie mix. Potable water for mixing and curingcohcrete specimens
is used.
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Mix Design

Self compacting concrete prepaid with the basicradgnts like Cement, Fly Ash, Coarse Aggregate,
Fine Aggregate, Water, Super Plasticizer, VMA imieas proportions such that homogeneous mix carmreuced.
This proportioning of concrete mixes consists ofedmination of the quantities of respective ingezdis necessary to
produce concrete having adequate, but not excessar&ability and strength for the particular loagliand durability for

the exposure to which it will be subjected.

Total five different mixes were employed with diéat fly ash content to examine the fresh propguiethe self
compacting concrete (SCC). For five different migslinary Portland Cement is replaced by Fly asB#%, 40%, 50%,
60% and 70 % of total binder materials and differdesigned mix named A30, A40, A50, A60 and A7Qpessively.

In the study various Fresh properties like slunopvflJ ring flow, Slump flow T50 time, L box passiragio and V funnel
time are observed for all mixes.

The binder consists of Ordinary Portland CementRgdAsh. Details of A30 design mix is given in ttable 1.
For all the mix binder content kept constant a$@ kg/m3 and water to binder ratio also maintainsistent as a 0.34 for

all the design mix.

Table 1: Design Mix of A30

Constituent Quantity (Kg/M3)
Cementitious Material 560
Cement 70% of Cementitious Materidl
Fly ash 30% of Cementitious Material
Coarse aggregates (<10 mm) 615
Fine aggregates 1010
W/ C Ratio 0.34

RESULTS AND DISCUSSIONS

All mixes exhibited high workability, in that théofv spread (i.e. diameter) for all mixes is in escef 725 mm.
These values are inline of the EFNARC standardtdiras Slump flow of 650 to 800 mm required for SB§.visual
examination of mixes containing FA suggest thatahie further increase in workability as fly asmtant increases as
compared with the A30 mix, for the same dosagedofigtures (i.e. 1.0%). It seems that concrete doimtg FA will cause
an increase in workability at constant water tadeinratio. So it is well established that the usEA in concrete reduces
the water demand for a given workability.

Table 2: Fresh Properties of SCC Mixes

. Slum Slump Flow V. Funnel
Mix || ow (M?n) | s | B | (g
A30 730 4 0.84 11
A40 755 3.8 0.87 10.8
A50 760 3.4 0.9 10
A60 770 3 0.9 9.7
A70 780 2.7 0.92 9.5
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Design Mix Vs Slump Flow
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Design Mix Vs L box ratio
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Figure 3: Graph of L Box &io

CONCLUSIONS

Figure 4: Graph of V Funnel Time

Based on the results presented in this paperptlmnving conclusions are drawn:

Slump flow increases as the percentage of fly aplacement increases in the mix and slump spreiadrisasing

from 730 to 780 as fly ash increases from 30 péagento 70 percentage.

L box ratio is increases as the fly ash is incre@s¢he mix as a replacement of the cement.

V funnel passing time get reduce as the fly ashgrgage increases from 30 to 70 percentage.

Addition of fly ash increases the workability oftleoncrete, which enable us to reduce the watbimgter ratio

for the same workability.
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