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Fig. 42 Share of SCC in the market of RMC and
concrete products




Uses of SCC

m As of 2000,
m SCC makes up

[l about
0 around
0

= (Source: www.cementindustry.co.uk)

concrete market

markets.
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Casting Problems with Conventional
Drilled-Shaft Concrete




Casting Problems with Conventional Drilled-
Shaft Concrete

o
.
)

N
N
N




ing Concrete

at

Id

Self-Consol

sugad




Tremonha

Tremonha

9 olsee Syi JUISy~

Tremonha

Slams

8 —




Benefits of SCC

Ideal for Suitable for

congested congested
reinforcement project site

High Speedy Reduction
strength construction of labor

Increased lift
height/ low [ No bleeding
segregation

Good Safe, healthy
surface and noise-free
finish construction

Enhanced
workability

= SCC is considered as the

= “‘most development in concrete

construction for several decades”
=  (Source: EFNARC guidelines)
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Fig. 2 Methods for achieving self-compactability




Yield stress
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VMA

that increase the viscosity of
mixing water and enhance the ability of cement paste to
retain its constituents in suspension. From a rheological
point of view, the use of a VMA along with adequate

superplasticizers (SPs) content enables to ensure high
deformability and stability.

m ol g e Aduldd and
B Sl S5 gaa Polysaccharide biopolymers

such as

m Colloidal silica
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2 or 3x 12 ¢ smooth bars
Gaps between bars 59 or 41mm
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EFNARC disge busgs 0Spogs oy g%h}'fga%ﬁalﬁa

Table A.1 — Slump-Flow classes N, <
Slump-flow in mm Sha
550 to 650 EFNARC
660 to 750

760 to 850

Table A.2 —Viscosity classes

Class V-funnel time in s
VS1/VF1 <8
VS2/VF2 9to 25

Table A.3 — Passing ability classes (L-box)

Class Passing al::ilityr
PA1 = 0,80 with 2 rebars
PA?2 = 0,80 with 3 rebars
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Filled paste

Aggregate

Add paste

Aggregate
Excess paste

Aggregate

Excess paste

e Thickness of excess paste




Achieving self compactability

Resistance to segregation
between aggregate and
mortar

High deformability of

mortar

[ncreased w/c ratio increases deformability but increases
segregation too

Reducing coarse aggregate reduces friction and collision,

supplying intensg Timited

Highly viscous p aggregate
, Low watet- content Use of super-
from being block powder ratio plasticizer

Increase in defo

possible by supe Self
Thus, use of sup Compactability

powder ratio to 2




Mix design for SCC

Selt compactability is highly sensitive to mix proportion.
Rational mix design is necessary

More labor and frequency of sampling/ testing is needed for
SCC than for conventional concrete

SCC is 1deally suitable for Ready Mix Concrete Plant.

There might be several possibilities; the mix design proposed
by Okamura & Ozawa 1s discussed here.

The mix design is still trial and error-based for proper w-p
ratio and superplasticizer dose

70



Typical “powder type” mix designs

Water, kg 175 190
Portland cement, kg 530
Fly ash, kg 70

Ground granulated blast Other

furnace slag, kg cementitious

— and filler
Silica fume, kg materials

Limestone powder, kg
Fine aggregate, kg
Coarse aggregate, kg
Superplasticizer, kg
Viscosity modifying admixture, kg
Total weight, kg 2334
Slump flow test, dia (mm) 600-750
Source: (Ouchi et al. Application of SCC in Japan, Eurgpe and US. FHA, USDT, 2003)




m G=700 Kg/m3
m 5=3870 i
m C=420 B
m W=170 B
m CaCo3=130 *
m SF=50 “
m SP=5 “

Slump flow = 73 cm
flow time = 2.5 Sec.
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Powder =Lm+ SF + C
binder= SF + C
Cy uLuag.ao: 39 &s’b‘ Sow 909 ).,;l;{
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y=-56.37x%-21.20x+ 81.75
R*=0.732

Compressive Strength

0.05 0.1 0.15 0.2

(Lm/powder)




y=-2.896x%-3.064x+ 4.151
R*=0.850

Splitting Tensile Strength: Mpa

.10
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y=-24.84x%+42.45x + 63.76
y=-1.458x%+2.978x+ 2.613

SF/(SF+Lm)
SF/(SF+Lm)
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