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ABSTRACT

Self Compacting Concrete (SCC) is the new
dense due to its own self weight. SCC is a High Per;
resistance to segregation in its fresh state. T
engineering properties and durability as traditional
vibration or mechanical consolidation.

This paper presents an exp
concrete (SCC) with mineral admixt
combinations, water-binder ratio and |
used to optimize the mi

24 and 28 days were also investigated. Test results
CC are within the limiting constraints of SCC. Replacement of
Flyash is : of grades ranging from M30 to M50 were investigated. The
maximu
trength, Percentage loss of weights by considering the Durability
factors for the linens immersed inYg@&So4, HCI and Na2 So4 Solutions for 28 and 56 days and also including
the Permeability

Key Words: SCC (Self gty Concrete), HPC (High Performance Concrete), Fly Ash (FA), Segregation,
Workability.

1. INTRODUCTION

The present day, world is witnessing the construction of very challenging and difficult civil
engineering structures. Quite often, concrete being the most important and widely used material is called
upon to possess very high strength and sufficient workability properties. Efforts are being made in the
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field of concrete technology to develop such concretes with special characteristics. Researchers all over
the world are attempting to develop high performance concretes.

Self compacting concrete (SCC) was first developed in 1986 in Japan to achieve durable
concrete structures. SCC is defined as a category of high performance concrete that has excellent
deformability in the fresh state and high resistance to segregation, and can be placed and compacted
under its self weight without applying vibration. The use of SCC faciljtates the placement process of
concrete in densely reinforced members and through restricted seg concrete must achieve
excellent deformability, low risk of blockage, and good stabili filling capacity of the
formwork.

2sulting concrete is
characterized in the fresh state by methods used -box tests and L-box
tests respectively.

rtioning of SCC which include (i)
(ii) increasing the paste volume and

volume and (iv) i dmixtures. The method for achieving self-
compactability # i ility of paste or mortar, but also resistance to
segregation

compared MA.The mix proportioning of SCC was obtained by changing the
paste volume content) with a constant volume of coarse and fine aggregate.

d the purpose was to develop a concrete mix that would reduce or
eliminate the need for iopfto achieve consolidation.

The use of SCC coMCrete has been increasing in the United States also during the last 5 years.
Currently the technology is being primarily applied to the precast industry. Other segments being
targeted are flatwork, columns and wall construction. The applications of SCC are many, limited only
by the industry's knowledge of it, ability to produce it and acceptance of it.
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2. EXPERIMENTAL PROGRAM

The objectives of the experimental study is to,

> To assess flow ability and strength characteristic of self compacting concrete. (SCC).

» Development of concrete mixes with least amount of cement but with a target compressive
strength.

» To use the lowest water/powder ratio in the development of CC ting concrete mixes.
» To study the compressive, split and flexural strength at 7
» To study the durability characteristics of the hardened

3. MATERIAL PROPERTIES

3.1 Properties of chemical admixture

» SUPERPLASTICIZER (G B233)

Property Range

Light bro’uid
2

ING AGENT(GLENIUM STREAM 2)

Property Range

Color Colorless free flowing
liquid

Relative Density at 1.01+£0.01
25°C

Chloride ion content <0.2%

pH >6
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3.2 Properties of mineral admixtures ( Fly Ash)

Property

Specific Gravity

FLY ASH

Corporation, was used as cement replacement material. The
—-19810f Indian Standard Specification for Fly Ash for use

Self-compati
proportion. A rational sign method for self-compacting concrete using a variety of materials is
necessary. The coarse an# fine aggregate contents are fixed so that self-compactability can be achieved
easily by adjusting the water-powder ratio and super plasticizer dosage only.

In the mix proportioning of conventional concrete, the water-cement ratio is fixed at first from
the viewpoint of obtaining the required strength. With self-compacting concrete, however, the water-
powder ratio has to be decided taking into account self-compactability because self-compatibility is very
sensitive to this ratio

10

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com

(NAER) 2016, Vol. No. 11, Issue No. 1V, April e-1SSN: 2231-5152, p-1SSN: 2454-1796

The characteristics of powder and superplasticizer largely affect the mortar property and so the
proper water-powder ratio and super plasticizer dosage cannot be fixed without trial mixing at this stage.
Therefore, once the mix proportion is decided, self-compactability has to be tested by U-flow, slump-
flow and V-funnel test. The four-stage mix design method for SCC has been developed at UPC, Spain
which is as follows.

Determination of optimum dosage of super plasticizer and fi
Determination of the aggregate skeleton
Determination of cement paste based on the requjg paction and strength

Coarse aggregate content
Fine aggregate content
Paste volume

Powder volume

Water content

Super plasticizer
Water/powder ratio
Total power content

Table-1 sh i various mixes

Component M45 M50

397.43 400.78

135.607 | 136.755

888.19 | 865.41

799.876 | 769.692 814.97 | 799.876

173.28 | 172.255 158.972 | 156.304

plasticizer (lit)
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W/c ratio 0.45 0.4 0.39

W/p ratio 1 1 1

5. FRESH PROPERTIES OF SELF COMPACTING CONCRETE

>
own weight.

>
segregation or blocking.

> Resistance to segregation:
aggregates.

TESTING OF FRESH PROPERTIES OF SCC

A number of test methods -box and L-box test are in used to
evaluate the fresh concrete properti

flowing out of the slu e after the concrete has stopped flowing. The slump flow was used to
assess the horizontal freegflow and the filling ability of SCC in the absence of obstructions. It's typical
range is between 650 to 800mm.
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Fig-2. Slump flow test apparat
5.2V —funnel Test

The apparatus consists of a V shaped funnel with regt@ 2 ion as shown in Fig. 4.

e concrete;\ghorter flow p ingtcate greater flow
ability.

flows through
considered as S
volume of concrete.

Sliding door

4@S0 mm =200 mm
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Fig-4.U-tube test apparatus

5.4 L-box Test

L-box test apparatus consists of a vertical and horizontal section. Reinforcing bars are placed at
the intersection of two sections of the apparatus as shown in fig. 3. In general, the gap between the
reinforcing bars kept at 35 and 55mm for 10mm and 20mm coarse aggregate respectively. The time
taken by the concrete to flow a distance of 200mm and 400mm in the horizontal section of the apparatus
after the opening of the gate from the vertical section is measured. st gives an indication of
the filling, passing and segregation ability of the concrete. Typic forh2/h1=08~1

Table-2 shows the test resUjiS@ e of various mix proportions
Range
Min Max

ix Designation

flow (cm) 65 80
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6. TEST ON HARDENED CONCRETE

The mechanical properties of self-compacting concrete are similar to conventional
concrete. The homogeneity of self-compacting concrete can be analyzed through scanning electron
microscopy. Tests like compression test, split tensile test and flexural strength were conducted as per IS
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specifications. These tests were conducted for specimens at 7, 14 and 28 days and the results were
tabulated as follows:

Table 3: Compressive strength test results for various proportions

7days
strength
(N/mm?)

l4days
Strength
(N/mm?)

17

26.4

19.2

30.4

22.8

37.6

24.5

26.2

Table 4 : Split tensile strength te

s for variou

l4da
Strength
(N/mm?)

roportions

2 S
ength
N/mm?)

3.4

3.8

4.33

4.8

5.31

strength test results for various proportions

7days
Strength
(N/mm?)

l4days
Strength
(N/mm?)

28days
Strength
(N/mm?)

2.34

3.536

4.42

3.24

4.13

4.72

3.6

4.59

5.08

3.68

4.7

541
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M50

3.83 . 5.67

6.1 Comparative Study for Compressive Strength

Compressive strength in

W 7thday (N/mm2)
M 14th day (N/mm2)
W 28thday (N/mm2)

Split tensile strength in

H7thday (N/mm2)
M 14th day (N/mm?2)
M 28thday (N/mm2)

M30 M35 M40 M45 M50

Fig W Split Tensile Strength

arative Study for Flexural Strength

Flexural strength in N/mm2

® 7thday (N/mm2)
H 14thday (N/mm2)
 28thday (N/mm2)
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Fig 8. Flexural Strength

7. DURABILITY STUDIES ON HARDENED SCC

» Durability of the cement concrete is defined as the ability to resist weathering action, chemical
attack, abrasion or any other process of deterioration.
The durability of a concrete structure is associated to thg ( of the surface layer, it
should limit the ingress of substances that can initiate Sible deleterious actions
(COy, chloride, sulphate, water, oxygen, alkalis, acids, etc.

DURABILITY TESTS

7.1 ACID RESISTANCE TEST

>

ater and the surfaces should be cleaned

the cubes sfiould be calculated.
gth and the improvement of resistance of acid attack of the

The initia ht of cubes after 28 days will be taken as (W1).
After thagthe cubes are immersed in 5% by weight of water of sodium hydroxide
(NaOH) for a period of 28 days.
> The concentration of this solution should be maintained throughout this period.
> After 28 days the cubes will taken from alkaline water and the surfaces should be cleaned
well and weight will recorded as (W2).
> The compression strength of the cubes can be calculated.
> The loss in compressive strength of the concrete cubes should be calculated.
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> % reduction in weight is also calculated.

7.3 SULPHATE RESISTANCE TEST

> The cubes of size 150mm*150mm*150mm will casted and gets cured for 28 days.

> The initial weight of cubes after 28 days will be taken
>

>
and weight will recorded as (W2).

> The compression strength of the ¢
should be found.

> % reduction in weight is also calc

7.4 WATER ABSORPTION TEST

absorption.

of the specimen shall not be greater than 5% with no
al unit greater than 7%.

Fig 9 Variation pressive strength of cubes for acid resistance test
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90

80

70
60

50 ~ M 56th day strength in

normal curing
40 +
M 56th day strength for acid
30 resistance test
20

10

o

Fig 10 Variation in compressive strength resistance test

H 56thday strength in normal curing

W 56thday strength for alkaline
resistance test

Compressive
strength in N/mm2

Fig 11 Variation in P ngth of cﬁs for sulphate resistance test

90

80 -
70
60 -
50 M 56thday strength in normal

curing
40

M 56th day strength for sulphate
30 - resistance test
20

10

Compressive strength in N/mm2

0 -

8. CONCLUSION:

Based on the experimental investigation, the following conclusions were drawn from the test
results:
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e The test results for fresh concrete are within the limits of SCC i.e., flowability, passing ability
and resistance against segregation.

e The self-compacting high performance concrete of M50 grade for 7 days compressive strength is
26.2. MPa and 28 days strength of 52.5 MPa has been obtained with a water-cement ratio of 0.40

e The flow of slurry is comfortable with better cohesive fluid state

e The additional cost on account of chemical admixture in self compacted concrete is offset by the
cost savings by minimizing cement.

e Based on the experimental investigation it was observed thatr pacting concrete gives
a homogeneous and cohesive mix with marginal decrease ig@orkability.

e Durability properties of the mixes are under investiga#ion:
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