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Abstract- The aim of the present work is to analyze concrete of
grade M30 with water cement ratio of 0.4. GGBS is replaced
by 30%, 35%, 40%, and 45% by the weight of cement and
Alccofine is replaced by a fixed value of 15% by weight of
cement in all samples. 30 no of cubes, cylinder, prism and 15
cylindrical discs are casted for compressive strength test, split
tensile strength, flexural strength test and sorptivity test
respectively. Therefore concrete with GGBS and Alccofine
when used as partial replacement in cement improved the
properties of concrete such as good workability, strength,
durability, improved permeability, cracks free surface etc.
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I. INTRODUCTION

Concrete, a material required for the infrastructural
growth in developing countries required in huge quantities
plays an important role in the construction industry and
mineral admixtures such as GGBS used in the concrete for
partial replacement of cement in concrete improves the
properties of concrete, it benefits the concrete with its
chemical composition similar to that of cement. Another
mineral admixture called as Alccofine is also added to
concrete for partial replacement of cement, the addition of
Alccofine improves the performance of concrete in terms of
durability due its superior particle distribution, average
particle size being 4 micron.

Il. MATERIALS USED
Cement: Ordinary Portland cement of specification 53 grade

is used in the current study, Sri Balaji brand of cement was
used.
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Table no- 1; Physical Characteristics of Cement

o | Tast Fasult Obtainad
I | Hormal consistency | 26%%

I | setting tima [initial] [ 63 min

I | setting tima [final] [ 310 min

4 | Fineness B35

3 | Specific gravity 3125

The Fine Aggregate: Fine aggregate that was obtained locally
(Shahpur sand) was used, various tests were performed in lab
and the observations obtained are tabulated below:

Table no- 2: Physical characteristics of Fine aggregate

HNo Tast Fazults As per I3
383-1970
I Specific 2.62 260tc 280
gravity
) Watar T 230%
absorption
3 Bulk dapsitv | 1384 kg™ | IR I kg'm”

Coarse Aggregate: Locally obtained broken stone aggregate
20mm down size was adopted. Various tests were performed
in lab and observations are tabulated below

Table no- 3: Physical characteristics of Coarse Aggregate

Ho Tast Fazults As per IS
383-1970

I Specific Z.88 2.60tc 2.80
gravity

2 Watar 0.EE% 2.0%
absorption

3 Bulk densite | 1662 IEE: Lg'm”

kg'm®
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GGBS: GGBS is used as partial substitute of cement in
concrete due to its essential attributes such as chemical
composition identical to that of the cement and the
replacement level may vary from 30% to 80%. The slag
material is mixture which consists of lime (CaO), silica (SiO?),
alumina (AI203) that are identical to that of cement but not the
same as in proportion, the GGBS particles are generally
smaller than 4.75mm composed mainly of glass material, so
glass material suitable for blending with ordinary Portland
cement varies between 90% to 100%.

Table no- 4: Chemical characteristics of GGBS obtained from
Jindal Steel Works

5L Ho. | Compound FParcantazs
content

I Calcium oxide 33

2 Silicon dioxids 40

3 Iron oxide Y]

E Llagnasium oxids 8.3

3 hlanganesz oxids 3

[ Aluminium oxide 10

Alccofine: Alccofine is an especially processed mineral
admixture material based on the slag of high amount of glass
proportion with greater reactivity produced by the careful
granulation procedure. Raw material substance of Alccofine
mainly consists of less amount of calcium silicate. The control
processing of various ingredients in Alccofine results in
precise particle size distribution. Alccofine is controlled
graded particle size material smaller in size that of cement and
higher in size that of micro silica, Alccofine has particle range
from 0.1 to 18 micron and the average size of particle being
4micron.

Alccofine in concrete has many benefits due its
superior particle size distribution and chemical properties; the
effective enclosure depends on the difference in particle size
between admixtures and extent of hydrated substance
produced in hydration process. Pores formed by the process of
hydration due to the pozzalanic cementious hydration is filled
by Alccofine, the benefit of filling of this pores reduces
permeability to a great extent, thus improving durability of
concrete.

Table no-5: Physical properties of Alccofine

al. No. | Paramster Contant
1 Specific gravite | 2.9
2 Bull density 600-T00 ke'm”™
3 Surface arsa 12000 cm™em.
4 Farticlz siza Trregular (0. Imicron-
18 micron)
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Table no-6: Chemical Composition of Alccofine

51 No. Compound Parcantazs
Content

I Calcium oxide 33

2 Silica dioxide 34

3 Alumina pE!

E Blagnasium oxida | B

3 Iron oxids |

1. METHODOLOGY

Mix design: It was done as per IS 10262- 2009 and the mix
proportions obtained are as follows

Table no-7: Mix Proportions for M30 grade of concrete

Watar to cement | Cament | Sand | Coarse
ratio Ageragats
EE! 10 T4 X350

Casting and Curing: Casting of cube is done in the moulds of
size 150mmx150mmx150mm, casting of cylinder was done in
the moulds of size 150mm diameterx300mm height, casting of
prism was done in the moulds of size
100mmx100mmx500mm and casting of cylindrical discs was
done in mould of size 100mm diameterx50mm height. Oil was
applied to inner surfaces of the moulds in thin layers before
pouring of the fresh concrete in the mould in order to avoid
the concrete material remaining in mould or sticking to mould.
Specimens were kept to set for a period of 24 hours in the
mould after casting. Then the samples were taken from the
mould and were put in water for 7days and 28days to complete
its curing process. The sorptivity test was carried on
cylindrical discs, after the curing of cylindrical discs they were
dried at a temperature of 100°+10°C. Then the discs were
immersed in a tray with water level of 5Smm from the bottom,
and then the capillarity rise of water in the discs is noted.

IV.RESLUTS & DISCUSSIONS

1. Compression Strength test
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Table no-8: Compression Test Results at 7 Days and 28 Days

Alix GGE | Alccofi | Compressi | Compressi
designa | S {30) na (¥} | we strength | ve strength
tion @ 7 dawvs @ 18 days
(2d/mam?) (1/mm?)
MT ] ] 1633 340
044 34770
20.00 34770
©ZE 30 I 20.00 3530
I1.30 3640
I0.90 36.590
K] 33 I3 I3 11 3E.Z0
1355 3740
FERDI 3870
pYE] 40 15 I4 B9 4400
400 E3 =
I533 4350
M= EX I 400 40.00
I30T 40,40
230 40.10

Compressive Strength in N/mm?2

M1 M2 M3 M4 M5

Mix Proportions

m 7 Days
m 28 Days

Graph no-4.3: The Compressive Strength after 7days & 28

days in N/mm?2

2. The Split Tensile Strength Test:
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Table no-9: Split Tensile Strength Test Results after 7 Days &

28 Days
Alix GGE | Alccofi | Splittensile | Splittensils
dasiena | 8 {3%) na %) streneth (@ | strength @
tion 7 daws 28 daws
(M/mrm) (M/mm)
KT ] ] 212 I.EB3
] 10T
Rz ET0] TF X6 10T
4D 120
40 320
hX ] 35 IS 1] 135
153 3.55
E 135
A4 40 15 311 E N ]
a0 E
IIF J3IT
K5 EE] | ZBZ 178
IEZ 3
I.68 35

Split Tensle Strength

5.00
4.00
3.00

Split Tensik Strength in Mimm?®

4.34
1E':Ii i i l

M1 M2 MF M4 M3

Mix Proportions

m 7 Days
W 2E0ays

Graph no-4.4: Shows the Split Tensile Strength after 7 & 28
Days in N/mm?

3. The Flexural Strength Test:
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Table no-10: Shows the Flexural strength Test Results after water, the water absorption for the surface of material

7Days & 28Days increases.
Baix [T Alccofi | Flexursl Flaxural
designat | BS | ne(36) | o0 g |Stremeth @ Table no-11: Sorptivity Test Results at 7 Days and 28 Days
on ) _— Z8days WM& | GG | Aleco [ Doy Wet | Sorphivit
Tdaws (/mm?)
(N/mm?) dasi| BS fina | weight weaight ¥
o ena | {%%) {¥o) {erams) | {erams) | {mm/mmn
TIT 0 0 I0 T67 . e
tion 7z}
I3 3.20 XA 1] 1] TIE16 | BI5.15 U1z
T3 TI1 EI6.00 | BI030 011
T I = Iz TI7 FIS.00 [ 52000 012
T8 I ED .Y EI] 15 BIT.IO | BIZ IS 0. 10
_— T7E ETZ.00 | 16350 01T
FT3.00 | BIE.00 T.I0
X E] 33 | ] 3.6 E5:10]
MI | 35 T35 | BI8.50 | S2Z.00 013
3B .00
ETE.00 | 52400 NS
3 .00
750 | §2130 S
LY E] 40 15 4.0 >.30
T | 40 T35 | 52000 | 52600 N E!
4 3.6
E1050 | B26.00 013
44 5.8
TI050 | BX750 016
BE += = =0 +.00 1% G 5 15 | 82000 | 82730 O.I7
34 391 EI000 | EXT00 | O.I6
304 4.03 BIT30 | 52850 TIE
Flexural Strength Sorptivity Test Results
5.67
. 6 .02
E . S 0.15016
E3 S 015 - 0.14
= 399 é . 0.12
= 4 202 = 0.1
= . 1 i,
EEE - E °
o W Fdays =
= = . H 28 Days
LEF 2 m 28days S 0.05 y
E g
kS 1 8 0 -
[
0 M1 M2 M3 M4 M5
M1 M2 M3 M4 M5 Mix Designation
Mix Proportions

. Graph no-4.6: Shows the Sorptivity Test Results at 28 Days
Graph no-4.5: Flexural Strength Results @ 7 and 28 Days in

2

N/mm V. CONCLUSIONS

4. Sorptivity Test: Sorptivity is the property of the
homogeneous material which determines the capacity of a
material to absorb and transmit water through capillarity
action. As the time increases when the material is placed in

1. From the experimental investigation with GGBS replaced
by 30%, 35%, 40%, 45% and 50% by cement, along with
Alccofine replaced by 15% of cement, the mix with 40%
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of GGBS and 15% of Alccofine was found to be
optimum.

2. The density of concrete got increased by the partial
exchange of GGBS and Alccofine with weight of cement.

3. Maximum compression strength results were obtained
with mix proportion of 40% of GGBS and 15% of
Alccofine when compared with normal concrete.

4. The increase in compression strength was 17% at 7 days
and 20% at 28 days curing with 40% of GGBS and 15%
of Alccofine when compared with normal concrete.

5. The Maximum split tensile strength results were obtained
with mix proportion of 40% of GGBS and 15% of
Alccofine when compared by normal concrete.

6. Rise in split tensile strength was 35.3% after 7 days and
33.4% after 28 days curing with 40% of GGBS and 15%
of Alccofine when compared with normal concrete.

7. Maximum flexural strength results were also obtained
with mix proportion of 40% of GGBS and 15% of
Alccofine when compared by normal concrete.

8. The rise in the value of flexural strength was 46% after 7
days and 46.7% after 28 days curing with 40% of GGBS
and 15% of Alccofine when compared with normal
conventional concrete.

9. Sorptivity value calculated increases by the increase in the
quantity of GGBS.

10. Least sorptivity value is obtained with the mix proportion
M2 concrete mix, the sorptivity obtained was
0.1mm/min~ys,

11. Finally it can be said that GGBS could be utilized as a
substitute for cement exchange, therefore lowering the
usage of cement and reduction of construction cost.

12. Addition of Alccofine as mineral admixture improves the
characteristics of concrete namely workability, strength &
durability.
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