-

-
brought to you by .i CORE

View metadata, citation and similar papers at core.ac.uk

provided by International Journal of Innovative Technology and Research (1JITR)

Biradar Sharath Chanddra* et al.

(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH
Volume No.5, Issue No.1, December — January 2017, 5392-5396.

Product Utilization From Iron By
Imaginative Grounding For Actual Street

BIRADAR SHARATH CHANDRA
M.TECH Student (Highway engineering)
Dept of Civil Engineering
Guru Nanak Institute of Technology
Hyderabad, TS, India.

M VASUDEVA NAIDU
Associate Professor, Dept of Civil Engineering
Guru Nanak Institute of Technology
Hyderabad, TS, India

S MADAN MOHAN
Professor, Dept of Civil Engineering
Guru Nanak Institute of Technology

Hyderabad, TS, India.

Dr SSREENATHA REDDY
Professor, Dept of Mechanical Engineering,
Guru Nanak Institute of Technology
Hyderabad, TS, India.

Abstract: The cement concrete pavement takes care of an excellent recognition among the engineers and
road customers alike. Due to excellent riding surface and pleasing appearance, the cement concrete roads
are very much preferred. No under 4 days curing is required to stop before pavement is opened up for
traffic. Rigid roads have rough riding quality. A means of decreasing the cost of construction to some
extent is really by altering cement with each and every single other cheap material that could improve
various characteristics inside the design mix contained in pavement construction. In India, we produce
about 7.8 million lots of Ground Granulated blast furnace slag like a bye product acquired inside the
introduction of pig iron inside the blast furnace. It is a non-metallic product composed essentially of
silicates and aluminates of calcium as well as other bases. The molten slag is rapidly chilled by quenching
in water to create a glassy sand like granulated material. The disposal in the slag although a waste fill is a
concern and may cause serious environmental hazards when using the forecasted economic growth and
development inside the steel industry, the amount of production will probably increase many folds and
environmental problem. It's observed topping volume eco-friendly substitute by such slag leads to the
development of concrete which not only utilizes the commercial wastes but additionally saves plenty of
natural sources and. Thus inside our study we replace ordinary Portland cement within the look mix with
GGBEFS in lots of proportions, for many water cement ratios and appearance for many characteristics
inside the combine facing the conventional design combination of OPC.

Keywords: Concrete Pavement; Granulated Material; Rigid Pavement; Ground Granulated Blast
Furnace Slag (GGBFYS);

I. INTRODUCTION

In days of old people accustomed to travel in one
spot to another place by way of walk which led to
growth and development of pathways between two
places which incorporated in elimination of trees,
large gemstones and debris in the path [1]. The
introduction of soil streets nonetheless they soon
found realize that this soil streets go moist during
wet seasons and wet conditions, also cannot
withstand heavy loads which bought up essential of
supplying a tough surface for that wheeled
automobiles to maneuver on, this led to growth and
development of paved streets. Pavement is
understood to be the top layer of the structural
portion of road that carries traffic. It's composed
either of asphalt concrete or Portland cement
concrete. Pavement is essential for that smooth and
safe movement from the traffic and also to avoid
degeneration of existing road surface. Among the 1.
primary objectives of smartly designed and built
pavement would be to keep your elastic
deformation of pavement within allowable limits in
order that it can sustain a lot of repetitive loads
programs throughout the design existence.
According to structural conduct streets have sorted

out into two groups are Flexible Streets and Rigid
Streets [2]. Concrete created using GGBS cement
sets more gradually than concrete created using
ordinary Portland cement, with respect to the
quantity of GGBS within the compendious
material, but additionally is constantly on the gain
strength over a longer time being produced
conditions. GGBS continues to be broadly utilized
in Europe, and more and more within the States as
well as in Asia because of its brilliance in concrete
sturdiness, stretching the lifespan of structures from
half a century to 100 years. To safeguard against
chloride attack, GGBS can be used in a substitute
degree of 50% in concrete. As opposed to the stony
gray of concrete created using Portland cement, the
near-white-colored hue of GGBS cement permits
designers to attain a lighter color for uncovered
fair-faced concrete finishes, free of charge.

EXPERIMENTAL INVESTIGAITON

GGBFS has been utilized as substitute material to
Ordinary Portland Cement in greater volume in
concrete mixes [4] [3]. The results of GGBFS
around the mechanical qualities of concrete for
example compressive strength, potential to deal

2320 -5547 @ 2013-2017 http://www.ijitr.com All rights Reserved. Page | 5392


https://core.ac.uk/display/228552838?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

with chemicals and sulphates, permeability and
abrasion resistance were analyzed. Further
evaluations are created between Ordinary Concrete
and Volumes of Slag Concrete. Materials: Grand
Granulated Blast Furnace Slag (GGBFS), Cement,
Fine Aggregate, Coarse Aggregate, and Super
Plasticizer (Sp). Mixing: Pan mixer of capacity 40
liters can be used for mixing of components. The
aggregate is put into completely mixed
cementations materials and mixing adopted by
gradual inclusion of water and mixing. Wet mixing
tactic to be ongoing before the combination of
uniform color and consistency are achieved and
then it's ready for casting. Before casting the
examples, workability from the mixes was
discovered by slump test. Mixings are Casting of
Examples, Curing from the Examples, And Testing
of Examples. The workability was measured while
using slump cone apparatus according to IS 1197
for a number of water / cement and water / binder
ratios of ordinary and volumes of slag concrete.
Concrete cube examples of size 150 mm and 100
mm were utilized to look for the compressive
strength of ordinary and volumes of slag concrete
according to IS 516-1969. The sturdiness of
ordinary concrete and volumes of slag concrete was
examined for resistant against mineral and organic
chemicals for example muriatic acidity, sulphuric
acidity and sodium suphate. Relative strength may
be the strength remaining after contact with
chemicals which is expressed in percentage.
Relative Strength (%) = 100% - Percentage
reduction in Strength. For figuring out the
resistance of concrete examples to aggressive
atmosphere for example acidity attack, the
sturdiness factors as suggested through the
philosophy of ASTM (666-1997). In our analysis,
the “Acid Sturdiness Factors” are derived when it
comes to relative talents. The relative talents will
always be in comparison with regards to the 4
weeks value. The main difference in weight of
samples provides the weight reduction. Weight
reduction ( % ) = ( (W1 - W2 )/ W1 ) x 100.
Permeability is really a significant property of
concrete which is frequently pointed out like a real
cause of insufficient sturdiness. The chloride ion
permeability is calculated as total charge
undergone using the formula given below. Chloride
ion permeability, Coulombs = (10 11 12 13 14
I5 16) mAh ~ | mAh= 1 x .001A x 3600 s. The
Cantabria test is carried out in the la (LA) abrasion
machine with no steel ball charges. The load loss
occurring throughout the test was utilized to
characterize towards the abrasion resistance of
PCPC. Cantabria Loss = (W1- W2 /W1) x 100. It
may be observed the compressive strength various
from 38.94 to 72.61 MPa for Ordinary Concrete,
with reduction in water/cement ratio, .55 to .27
correspondingly [5] [6]. For those corresponding
High volumes of Slag Concrete mixes the
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compressive strength differs from 29.09 to 54.00
MPa.  Ordinary  Concrete  showing  better
compressive strength evaluating High volumes of
Slag Concrete mixes since Ordinary Concrete
includes 50% of cement is much more.
Additionally to strength, sturdiness rentals are
important tool for concrete.

I1l.  DISCUSSION OF THE TEST
Results:

WiS10 WATER GEMNENT &%gtigkl:cn: (&?ﬁ.ﬁﬁut ﬂé“lcrz:x

0.55 186 338.18 693.51 1084.90
0.50 186 372 682.66 1067.93
0.45 186 41400 662.58 1046.87

w®wWN =

0.40 186 465 652.86 1021.31 9240

Table 1 Quantities of Materials for One Cubic
Meter of Ordinary Concrete

wic XTS) = (Kg) %?FS AGGREGATE “A&GREGATE PLASTICIZER
B ()l (2) (mi)
055 186 0
16909 18613 69351 10849
050 186 =
186 20486 68266 1067.93
0.45 186
207 22798 662.58 1046.87
040 186 930

2325 25607 652.86 102131

Table.2 Quantities of Material required per One
Cu. m. of High Volumes of Slag Concrete:

The quantities of materials for one cubic meter of
Ordinary Concrete and High Volumes of Slag
Concrete are shown in Tables 1 and 2.

SLuay
VALUE

w/c WATER CEMENT GGBFS FINE COARSE SUPER
raTIO LTS (Kg) (Kg) (AKGE();KEEAE ?&?REEAE }’h})\b’ﬂm

186 16009 186.13 693.51 10849 0 80
186 186 204 68266 1067.93 0 72
186 207 22798 662.58 1046.87 0 68

186 2325 25607 652.86 102131 940 60

Table 3 slump value of High Volumes of Slag Concrete

Weight of Specimen

WiC

Specimen | oo

Percentage
Decrease Afier 100

Revolufions

Percentage Decrease
After 300
Revolutions

Percentage Decrease
After 200 Revolutions

wsi | 0ss 460 674 98

W2 | 045 43 654 a1

Hs: | 040 i i &

Table 4 Percentage Loss In Weight After Testing
Of High Volume Of Slag Concrete
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Fig.1 Abrasion Resistance of High Volumes of

Slag Concrete

PHOTOGRAPHY

Slump test apparatus

2320 -5547

Mixing concrete

Volume No.5, Issue No.1, December — January 2017, 5392-5396.

""‘\ T
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After applying compressive strength on cube

IV. CONCLUSIONS

The pozzolanic materials within this analysis
exhibits good pozzolanic qualities and could be
utilized in producing high strength high volume fly
ash and slag concrete. Further inclusion of fly ash
and slag helps make the concrete more
impermeable because of micro filler action the
compressive strength of Ordinary Concrete and
Volumes of Slag Concrete increase with lowering
water/cement ratio or water/binder ratio. High
Volumes of Slag Concrete accomplished good
workability and strength with lower content of
cement. Acidity Sturdiness: When in comparison to
HCL losing in weight for NA2SO4 is founded to
become less, however maximum percentage loss
occurs just in case of H2SO4 within the situation of
OC and HVSC. Percentage reduction in
compressive strength of OC and HVSC is founded
to become more for examples submerged in HCL
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as in comparison to NA2SO4 but observed more
reduction in weight within the situation of H2SO4.
Hence high volumes of slag concrete for lower
water/binder ratios as led to some more durable
concrete as well as stronger just in case of HCL
and NA2SO4 than H2SO4. It's says HVSC shows
more sturdiness within the situation of acidity and
sulphate resistance than OC. HVSC may also be
used in water recorded areas and sub grade soils
includes sulphates as it is good resistant against
chemicals and sulphates. Rapid Choliride
Permeability Test: Cellular results, the HVSC
exhibits low, really low or minimal meaning HVSC
is durable concrete although it consists of 50% of
cement in comparison with Ordinary Concrete. In
the results, it's observed that chloride ion
permeability is much more in HVSC with greater
water binder ratios. The impermeable concrete
streets are durable. Hence use of HVSC is
suggested. Abrasion Resistance: The abrasion
resistance for concrete pavement is essential for
streets which signify the deterioration from the
streets. In the results, it's observed the percentage
weight reduction is less both in lower wic
ratio/water binder ratios of OC and HVSC. OC
shows good abrasive resistance than HVSC at 4
weeks. HVSC of low w/b ratios can be used as low
volume streets specifically for lower w/b ratios.
The performance of OC at 28 is promising than
HVSC once the abrasion values are thought.
Significant performance might be displayed at
lower areas beyond 4 weeks.
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