-

-
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)

S Mounika* et al.

(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH
Volume No.8, Issue No.6, October - November 2020, 9689-9691.

Expansion With Assessment Utilize Of
Sulphur As An Stabilizer In Bitumen

S.MOUNIKA
M.Tech Student, Dept of Civil, Priyadarshini
Institute of Technology & Science for Women,
Chintalapudi, Tenali, A.P, India

K.RATNA REDDY
Assistant Professor, Dept of Civil, Priyadarshini
Institute of Technology & Science for Women,
Chintalapudi, Tenali, A.P, India

Abstract: In this work, research is performed on the use of commercial sulphur available on the
traditional market to improve traditional markets, and thus a modified binder is analyzed, which is
presented in the form of rheological properties. A conventional 30 bitumen VG was used to replace the
sulphur with different fractions (bitumen weight). The increased volume of traffic and the effect of
temperature changes on binder performance usually result in stresses and permanent floor spacing’s to
repair these barriers, thus adding to normal bitumen. The incorporation of better technical properties
helps the potatoes to run and prolongs the life of the bitumen pit. Sulphur is one of the main additives
used in construction, where sulphur is used as a modifier in various forms, as a conditioner and as a
cutting agent. The physical and chemical properties of elemental sulphur allow its use as a building
material. This article reviews further hygiene research. In a previous study, the benefits of using excess

sulphur were studied.
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INTRODUCTION:

Usually bitumen peels off at low temperatures and
even at medium temperatures it causes the bitumen
surface stress associated with the bearing.
Likewise, at relatively high temperatures, it softens
in summer, causing the bars to fail in the bitumen
layer. As a rule, these two types of failures are very
common in India, especially on sidewalks with a
high volume of heavy traffic. The characteristics of
bitumen paving mainly depend on the
characteristics of the bitumen, the volume
characteristics of bituminous mixtures, and external
factors such as the environment and the volume of
traffic. Bitumen is a viscous, elastic material whose
behaviour greatly influences its temperature and
load speed [1]. The conventional bitumen jacket is
subjected to different loads and different weather
conditions. It is clear that expanded sulphur zed
bitumen is useful in the case of sand used as
aggregate. This research is an attempt to develop
and test the sulphur-modified bitumen that mainly
meets the requirements in terms of rheological
properties, which ultimately contributes to the
viscous and elastic properties of the resulting
bituminous mixtures. Bitumen binder aging is also
a phenomenon that is currently being addressed
before selecting a specific binder for bitumen mix,
as this effect can cause serious disruptions on the
road before the design life expectancy. According
to the available specifications, the adhesives
undergo short- and long-term wear, and the binders
developed in this way undergo rheological tests to
assess the properties of the binder, which may be
suitable for paving work. Compared with the old
SEA techniques, the ease of processing and
integration of the modified sulphur pellets was
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more appropriate, especially during the phase
Confused [2]. Worldwide, China produces about
17.4 megatons of sulphur from natural gas and oil,
making China the largest producer of sulphur in the
world in 2019, while India ranked ninth with
production of 3.4 megatons of sulphur annually.

RELATED STUDY:

During the proficiency experiments used to classify
HMA, materials such as bitumen and special
sulphur pellets were tested in the laboratory. Basic
road characteristics and analytical analysis were
performed in addition to experiments such as
experimental measurements such as Marshall
Toughness, crack indicators, and low and high
temperature properties. Thus, the results obtained
by the tests show that the modified sulphur pellets
improved the properties of the asphalt mixture
while increasing workability and leading to light
compression at operating temperatures in
lightweight asphalt production and resistance to
permanent deformation of roads subjected to heavy
loads. A number of tests are performed to evaluate
drilling efficiency, moisture resistance, stress
tolerance, crack resistance, thermal cracking, etc.
As a result, tracking of the loaded wheel, repeated
shear stress at a constant height, and flow number
revealed that the sulphur-modified WMA blend had
better anti-tear performance compared to
conventional  blends and polymer-modified
bituminous binders. The results of the test samples
with thermal pressure limitation showed that the
fracture stress in the modified WMA sulphur was
higher than in the case of the polymer-modified
bitumen [3]. However, the results of fracture
experiments revealed that WMA was modified with
sulphur more likely to crack than conventional
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blends due to its hardness. Despite the hardness, the
modulus of sulphur-modified bitumen was higher
and reduced the volume of road stress. This process
not only tends to reduce energy consumption, but
also tends to reduce energy consumption. In
addition, through simplified observations, the
addition of sulphur had a positive effect on the
composite bonding material, as its inclusion created
a strong structure inside the bitumen matrix and
provided better performance and high temperature
resistance. In addition, image analysis showed that
the sulphur molecules were no longer soluble in the
presence of higher concentrations and remained the
same in the bitumen phase of the colloidal
suspension. In addition, the SAB composite
compound improved Marshall's stability and
fluidity, and significantly improved road
performance against deformation at high
temperatures [4]. An average sulphur content of
more than 20 percent results in a crystalline sulphur
phase occurring in the mixture, which behaves
similarly to bituminous filler. The formation of
fossilized sulphur structures in sulphur-modified
mixtures is associated with a significant increase in
the hardness of the mixture. The hardness of the
modified bitumen-sulphur mixture was found to
increase over time. This increase is found in the
hardness of the sulphur-modified bitumen caused
by the accumulation of the observed amorphous
sulphur over time.

METHODOLOGY:

In this method, bitumen is well known as an elastic
viscous material. The behaviour of these substances
consists of two parts: the elastic behaviour and the
sticky behaviour. Substances with flexible
behaviour revert to their original state after applied
pregnancy amputation, while permanent
deformations under the influence of pregnancy
continue to exhibit viscous behaviour. The most
important factors affecting the behaviour of
viscoelastic materials through their elastic and
viscous behaviour are temperature and loading
conditions. Temperature is the most important
among the parameters. Viscoelastic materials have
more elastic properties at lower temperatures, while
at higher temperatures they appear more viscous.
The second parameter is the download time or
downloads speed. Bitumen exhibits a flexible solid
with high loading rates, while it behaves like a
viscous liquid under long loads. Conventional
bitumen, a viscous flexible binder, is satisfactory
on most flexible surfaces. But the traditional binder
is not able to withstand due to the increase in high
traffic load, and the negative impact of seasonal
fluctuations. Increasing the service life of a flexible
road in terms of enhancing its flexibility is not
sufficient to withstand the most common failures of
a flexible road. Therefore, in order to improve the
properties of the bituminous bonding material, it
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must be modified to better present it [5]. This can
increase resistance to fatigue and track failure.
Reasons for modifying bitumen binder with
different types of additives. Increasing the strength
and stability of bituminous mixtures is to reduce
start-up failure, the formation of more solid
mixtures at high temperatures and improve the
fatigue resistance of the mixtures.
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Fig.3.1. Chemical Groups of Bitumen
EXPERIMENTAL ANALYSIS:

The elastic viscosity behaviour of bitumen is
extremely complex, as can be illustrated by basic
conventional consistency experiments, such as
penetration tests and softening point tests. The
evaluation of bitumen properties should therefore
focus on its performance in terms of safety against
fatigue and degradation. Therefore, new test
instruments, such as the Dynamic Shear Meter
(DSR) and the Brookfield Viscometer, have been
developed, which provide the rheological
properties of bitumen with a wide range of loading
conditions and thoroughness. DSR can be
considered the most compelling and comprehensive
tool for characterizing bitumen flow characteristics.
It is also necessary to understand the chemical
gradients of bitumen that are formed during the
passage of sulphur [6]. To study the framework of
chemical compound arrangement, thermal and
morphological investigation of unmodified and
modified bitumens, some tests were performed
with new innovative tools, such as FESEM, TGA,
DTA and FTIR spectroscopy, respectively.
Rheological  properties are used as an
implementation  parameter  with  favourable
conditions and errors. The important point is that it
allows the estimation of physical properties with a
wide temperature range at high and low frequency,
which can be achieved in the field due to motion.
The dynamic sheer scale needs a qualified
individual with a high disposition to work with
element tests as well as to obtain impressive
rheological results. This section will provide a brief
illustration of the DSR, as well as an example of
geometry, construction, and scale. Viscoelastic
properties from dynamic mechanical analysis by
DSR suggest that the material reacts when
subjected to cyclic stress. These properties may be
related to the terms dynamic storage modulus,
dynamic loss modulus and mechanical damping.
The performance of bitumen bonds is affected by

Page | 9690



viscosity and two important rheological parameters,
such as phase angle and complex modulus.
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Fig.4.1. Production of sculpture over years
CONCLUSION:

Sculpture has been modified as an additive to
asphalt mixtures to better improve road structure by
improving material properties and helping to
protect natural resources. Modification of bitumen
with sculpture increases the values of penetration,
hardness, viscosity of the bonding material, and
softening point. Not only this, but also the
adjustment of sculpture, it contributes to lowering
the pressure temperature and reducing the mixing
requirements. In addition, the Marshall Stability
value, bitumen cavities and bulk density were
improved, but the air cavities were reduced by
introducing sulphur into the bitumen. Moreover,
modification of sulphur bitumen increased the
value of the aging index, thus reducing the
susceptibility of the bonding material to aging. The
values of elasticity and ductility were increased and
decreased using the sulphur content. The modified
sulphur in the warm mix of asphalt had the same
moisture resistance, driving properties and crack
ability as the unmodified polymer modified asphalt
binders. Undoubtedly the performance of SMB
bitumen. The main effects of aging in both short
and long term processes on the rheological
behavior of modified bitumen sulphur have also
been studied.
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