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Abstract 

There have been rising attentiveness toward environment all around 
the globe. Carbon dioxide is primary green house gas and endeavors 
are being made to diminish the creation of this gas. Present and 
looming regulations on emanations and vitality preservation are 
making appealing the diminishments in asphalt mix creation 
temperature. The asphalt paving industry is continually 
investigating mechanical upgrades that will improve the material's 
execution, build development productivity, preserve assets, and 
development natural stewardship. Warm-mix asphalt is creating 
more eager enthusiasm than whatever other new or imported 
innovation in this industry in late memory. Looking to this a 
coherent way to deal with achieve these objectives is by using 
Sasobit, an engineered long chain Fischer-Tropsch wax. A research 
center study was directed to decide the appropriateness of Sasobit 
as warm blend added substance. At first, center is on engineering 
properties of generally accessible aggregates and VG 30 appraisal 
bitumen for blend plan. Marshall Method of blend blueprint for 
Bituminous concrete (Grade I) was gotten the opportunity to 
comprehend the ideal bitumen content. 

For VG 30 bituminous blend immaculate bitumen substance is 
considered for Marshall Mix outline by option of 1.00%, 2.0% and 
3.0% estimation of warm mix included substance Sasobit natural 
wax is masterminded and endeavored to center the key properties 
according to the codal procurement. The lab study demonstrates 
that Marshall Mix outline utilizing WMA mix by the option of the 
additional substance Sasobit seems, by all accounts, to be a 
reasonable apparatus for completed blending and compaction 
temperatures at lessened temperatures which assist has points of 
interest of diminish fuel costs, decrease discharges, broaden the 
winter paving season, and encourage particular applications, for 
example, airplane terminal runway development, where fast 
opening to activity is key. Likewise Moisture susceptibility test is 
overviewed utilizing boiling point test. 

Keywords:  Stability, Sasobit Wax, Aggregate, Gradation And 
Softening Point 

1. Preamble 

All around the world endeavors are being advanced to 
protect the earth environment. As of now accentuation is on 
lessening CO2 emanations in perspective of decreasing the 
greenhouse impact. To evade critical effect of CO2 outflows 
in future on our surroundings around the world, endeavors 
are being made to lessen these emanations fundamentally. In 
India the Supreme Court had banned the utilization of Hot 
Mix Asphalt (HMA) plants in metropolitan refers to like  

 

Delhi to lessen CO2 discharge. With environmental 
emissions laws always being fixed by time might be a good 
fit for India to tilt its direction towards ecological neighborly 
innovation. 

The beginning stage for examination in this paper is to 
discover proof of engineering properties of locally accessible 
aggregates and on the speculation which saying that the ideal 
bitumen content ought to be resolved to be suitable and fit 
for working effectively amid the timeframe which should be 
intended for the asphalt to be in administration life in great 
condition without including the warm mix additive. Marshall 
Method of mix configuration for BC (Grade 1) was 
embraced to discover the ideal bitumen content. So as to land 
at homogenous blend with required guidelines, VG 30 
bituminous blend with got 5.26% ideal bitumen substance is 
mulled over for Modified Marshall Mix plan by addition of 
1.0%, 2.0% and 3.0% measurement of sasobit warm blend 
added substance is arranged and tried to decide the key 
properties according to the codal procurement. The tests 
demonstrated the longing to decide on BC Grade - 1 mix with 
1.0% sasobit as it shows better results when contrasted with 
conventional mix consequently it is recommended to use for 
the development of Flexible asphalt. 

2. Literature Review 

Various scientists have worked in utilizing astonishing 
creative thoughts with time which are down to earth and 
efficient to put the understanding of innovation grew, yet at 
the same time further examinations in research center should 
have been utilized as a part of India to suit nature. 

Dheeraj Kumar N &Varadraj N.K (2014) says that WMA is 
a rising innovation that can permit black-top to be delivered 
and compacted at an altogether lower temperature. One of 
the WMA forms uses Sasobit, a manufactured long chain 
Fischer-Tropsch wax. Sasobit can be mixed with the binder 
at a terminal or in the black-top tank. Sasobit was appeared 
to enhance the compactability of blends and general decrease 
in air voids. The addition of Sasobit expands the rutting 
capability of black-top blend. The rutting potential will 
increment with diminishing blending and compaction 
temperatures. In this postulation warm blend black-top is 
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intended for Dense Bituminous Macadam (DBM) of 
evaluation 2 with the addition of Sasobit and test for 
compactability qualities and property of black-top blend 
against twisting are done [3] 

Ali Jamshidi, Meor Othman Hamzah, Zhanping You – 
(2013) coveys that one should concentrate on different parts 
of the WMA innovation consolidating Sasobit which 
incorporates the rheological qualities of black-top binders 
containing Sasobit. The discoveries from research facility 
tests and field execution of Sasobit-adjusted WMA are 
likewise introduced. This paper additionally surveys the life-
cycle evaluation, vitality investment funds potential and 
nursery gas (GHG) outflow diminishment capability of 
WMA containing Sasobit®. The survey finishes up with a 
proposition for fusing viewpoints identified with natural and 
vitality proficient black-top blends in Superpave™ blend 
plan technique [1] 

Arshad, A.K., Sukaimy, M.F, Kamaluddin, N.A. and Daud - 
[2012] uncovered that the paper displays a study to create 
blend outline for Warm Mix Asphalt utilizing Sasobit added 
substance. The blending and compaction temperatures were 
chosen at 135ºC and 120ºC individually. For the 
determination of an ideal rate of Sasobit substance to be 
included into asphaltic solid blend, five distinct rates of 
Sasobit were added running from 1.0% to 3.0% by weight of 
bitumen at interims of 0.5%. All the blend tests depended on 
the Marshall Mix Design Method. In this study, the 
volumetric properties were examined. The strong resilient 
modulus execution of the blends was additionally assessed. 
Taking into account the outcome acquired, there were no 
considerable contrasts in volumetric properties between the 
traditional HMA blend (control blend) and WMA. The 1.5% 
of Sasobit included the WMA blend has been chosen to be 
the ideal rate of Sasobit in WMA blend since all the 
volumetric properties consented to the prerequisites of PWD 
Malaysia's Standard Specification of Road Works 
(JKR/SPJ/2008-S4). HMA and WMA blends show slight 
contrasts in qualities for the Resilient Modulus Performance 
test [2] 

Jie Ji and Shifa Xu – (2010) conveys that Sasobit was utilized 
as an added substance into black-top. Diverse proportions of 
Sasobit (2%, 3%, 4% and 5% by mass of black-top) were 
mixed into base black-top Pen. 60/80. The routine tests for 
determining engineering properties were carried out. 
Endeavors to approach the impact of Sasobit on the black-
top miniaturized scale structure, the sub-atomic weight 
appropriation and the practical gatherings of black-top 
mixed with various added substance were additionally tried 
by utilizing GPC and IR strategies. The examinations of test 
outcomes demonstrate that properties and smaller scale 
structure of Sasobit altered black-top change drastically 
when contrasted with those of the base black-top. These 
progressions are connected with added substance content as 
well as with temperature. It is likewise observed that some 

concoction responses happen when Sasobit is included into 
black-top. With these substance responses, the colloid 
structures, sub-atomic weight circulations, practical 
gatherings, and wax precious cystals of Sasobit altered 
black-top will be changed essentially [5] 

Mogawer et al. (2009) assessed the impacts of including 
differing measurements of Sasobit the execution of blends 
containing RAP. The authors noticed that the addition of 
1.5% Sasobit changed the PG evaluation of the base binder 
from PG 64-28 to PG 70-22, and that the addition of 3.0% 
Sasobit changed the binder evaluation to PG 70-16. Research 
facility testing additionally 17 demonstrated that Sasobit 
added substances at various doses could enhance the 
workability of blends containing 25% RAP. Sturdiness 
testing demonstrated that the control blends displayed 
preferable dampness resistance over the blends containing 
WMA added substances [9] 

Mallick et al. (2008) assessed the impacts of Sasobit on 
black-top blends into which is joined a high rate of RAP 
material. He reasoned that the addition of Sasobit brought 
down the viscosity of the black-top cover at higher 
temperatures. With that, it was conceivable to create black-
top blends with 75% RAP with comparative air voids when 
contrasted with virgin blends, even at lower temperatures, by 
utilizing Sasobit at a rate of 1.5% of the aggregate weight of 
the black-top binder  [8] 

Kristjansdottir, Muench, Michael and Burke, (2007) states 
that lowering black-top creation emanations in plants and 
bringing down the compaction discharges in the field are the 
most critical advantages of utilizing the warm blend black-
top. Blending and compaction of WMA at lower 
temperatures decreases the vitality utilization by sparing 
fuel, which likewise spares cash. The blending added 
substances lessen the viscosity of cover and build the 
workability of the black-top blend. Lowering down the 
viscosity of the blend prompts increasingly and better 
compaction of the black-top blend [7] 

3. Materials and Methodology 

3.1 Aggregates 

The mechanical properties of coarse aggregates are of most 
convincing vital to the highway engineers for fulfilling long 
life asphalts and supervising noteworthy development loads. 
The pulverized stones picked for the exploration office 
examinations fulfil the criteria's as set down in MoRTH. The 
properties of bituminous blend are all that much reliant on 
the aggregate size and their grain size dispersion. The tests 
led to check the physical properties and there results are 
arranged in Table 1 and 2. 
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3.2 Aggregate Gradation Adopted 

Aggregate present’s genuine bit of bitumen concrete and the 
aggregate degree significantly impacts the execution of the 
asphalt layers. The characteristics are the fundamental 
material quality variable affecting rut vulnerability. This 
suggests coarser degrees are required to perform better than 
anything better degree. The degrees should be confined 
between furthest upper and lower point of confinement in 
light of the ostensible most extreme aggregate size and 
should that satisfy the need of the Ministry of Road 
Transport and Highways detail for midpoint esteem BC 
degree for Grading-I am decided for blend outline as 
appeared in Table-3. 

 

3.3 Viscosity Grade – 30 (VG-30) 

VG framework depends on essential engineering parameter. 
It is measured at 60°C and 135°C, which deals with both low 
and high temperature weakness of the binder. Thus, asphalt 
engineers, contractual workers &consultants can have a 
superior comprehension about the binder’s execution in the 
field. It is utilized to build additional overwhelming heavy 
duty bitumen pavement that need to persevere through 
significant movement loads. Likewise have magnificent 

adhesive and holding properties with aggregates, incredible 
waterproofing properties, imperviousness to gentle acids and 
soluble base as well. The pavement designers and experts 
can take the advantage of such binders as showed in 
MoRTH. For the study VG-30 evaluation bitumen is gotten 
from Tiki Tar Company, HaloI, Vadodara. 

3.4 Warm Mix Additive Sasobit 

Sasobit is depicted as a 'black-top improver' both amid black-
top blending prepare and amid laydown operations. It is on 
account of the capacity to bring down the viscosity of the 
black-top cover. This diminishes in viscosity permits 
working temperatures to be diminished by 18ºC - 54ºC. 
Sasobit is a result of Sasol Wax which is fine crystalline, 
long chain aliphatic polymethylene hydrocarbon delivered 
from coal gasification utilizing the Fischer-Tropsch (FT) 
process. Sasobit has dissolving temperature around 115ºC 
and is totally solvent in black-top bitumen at temperatures 
higher than expressed. At temperature underneath its 
liquefying point, Sasobit frames a crystalline system 
structure in the binder that prompts the additional 
dependability. Amid the creation of HMA, Sasobit can be 
included at a rate of 1.0 percent or more by mass of binder, 
yet not surpassing 3% to do blending at 130°C to 150°C by 
blended machine and stirring for 1 hr. was done for uniform 
mixing. Table 4 demonstrates the rundown of test 
consequences of VG30 evaluation bitumen with and without 
sasobit. 

 

3.5 Marshall Stability Test 

The Marshall Stability tests were led with fluctuating rate of 
binder substance to decide the ideal binder substance for 
HMA. The samples’ were compacted physically (75 blows 
on either side) utilizing Marshall Compaction Hammer. The 
outline of test results for VG 30 BC mix Grade 1 is as shown 
in table 5. 

 

Tests were additionally led for WMA to decide its 
volumetric properties with Sasobit as added substance at 
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OBC for various blending temperatures (110˚C, 120˚C, 
130˚C). The tests were led according to MoRTH 
specifications. The Marshall Stability test results acquired 
are displayed in Table – 6 and correspondingly Marshall Mix 
Design Curves for VG30 Bituminous mix with Sasobit as 
warm Mix Additive are shown in figure 1. 
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Fig 1 Marshall Mix Design Curves for VG30 Bituminous 
mix with Sasobit Warm Mix Additive 

3.6 Boiling Test as per ASTM 3625 

It is a snappy research center test that could be utilized to 
figure out whether a proposed asphalt aggregate mixture is 
inclined to stripping in the wake of heating up a specimen of 
the asphalt mixture as indicated by a positive prescribed 
method. The measure of asphalt held is outwardly controlled 
by contrasting the tried specimen with a standard scale and 
the percent black-top held on the aggregates is resolved. 

Such preparatory research center results propose critical 
reserve funds in pavement construction and maintenance 
costs and enhanced pavement performance can be 
accomplished. Boiling test is done at 100°C for 10 min, 30 
min, 1 hr. furthermore, 6 hr. on free HMA tests and WMA 
tests with 1%, 2% and 3% Sasobit wax included substance. 
Visual rating is coordinated to study the level of stripping as 
appeared in Table 7. 

 

Conclusions 

In light of the examination, it was watched that Warm Mix 
Asphalt (WMA) mix design can be completed utilizing the 
Marshall Method. Result got from research facility take a 
shot at the HMA and WMA tests utilizing the Marshall 
Method furthermore the boiling test can be closed as takes 
after: 

1. Legitimate degree of aggregates satisfying the 
engineering properties according to MoRTH is decided 
for adaptable asphalt, as it is of most extreme 

significance to draw out a noteworthy change in VMA 
as aggregate interlocking and packing component 
upgrades the shear resistance of blend for BC Grade 1. 
Likewise sufficient voids in the aggregate compacted 
blend allows a little compaction under activity loads 
without bleeding and reduction in stability. Here 
midpoint esteems BC degree for Grading-I am decided 
for blend plan. Likewise in a perfect world for BC 
Grading – I VG 30 bituminous mix design by Marshall 
Method is showing volumetric properties of suited at 
5.26% fulfilling the criteria's set down in MoRTH 
determination. 

2. The corroborative test of Marshall Mix design utilizing 
VG 30 as 5.26% by weight of bitumen with 1.0 %, 2.0 
% and 3.0 % Sasobit as warm mix added substance 
demonstrates that VG 30 with 3.0 % sasobit fulfills the 
criteria's set down in codal MoRTH procurement at 
120°C, likewise it is seen that at this rate huge ascent in 
stability, unit weight and flow values are watched for 
better compaction and enhancing the workability 
conditions. The diminishment in temperature is noted in 
the blend outline at 120°C which brings about lessened 
CO2 emissions, increased sustainability, enhanced 
working conditions for development and support 
groups, broadened paving season and monetary 
advantages inferred through lower production costs. 

3. The boiling test postponed outcomes of VG 30 
evaluation bitumen with and without Sasobit 
demonstrates that bitumen is seen to be discovered 
engaging and stayed held quick to the aggregate surface 
impressively taking after six hours which is clearly seen 
for VG-30 + 3.0% Sasobit for stripping test. This shows 
a decent bond in the middle of bitumen and aggregate 
for good long haul execution and the aggregate to ensure 
incredible long haul execution. 

It is suggested that the planners, interstate highway 
contractual workers and the identified with highway 
progression can benefit the use of such included substance as 
in vicinity of water too it goes about as a dynamic adhesive 
counteracting stripping. 
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