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This paper evaluated the effects of  sasobit polymer (Sasobit®) on the characteristics of  asphaltic concrete with a 
view to investigating its suitability as an additive in asphaltic concrete. Sasobit®, bitumen and aggregates were 
procured from a Construction Company site office, along Shagamu-Ibadan expressway. Sasobit® modified 
bitumen was prepared by adding Sasobit® to bitumen with increasing weight of  Sasobit® at 1.0, 1.5, 2.0, 2.5 and 
3 % by the weight of  the bitumen. Penetration and softening point tests were carried out on the samples and the 
mix-ratio for the bitumen – polymer mixture was determined. Asphaltic concrete samples with and without 
Sasobit® were prepared. The samples were subjected to Marshall Stability test. The stability, flow, specific 
density, voids filled with bitumen (VFB), air voids (VA) and voids in the mineral aggregate (VMA) were 
determined. The values of  stability, flow, specific density, voids filled with bitumen, air voids and voids filled in 
the mineral aggregates for sample without Sasobit® were 13.63 kN 2.91 mm, 2.51, 64.64 %, 4.29 % and 18.19 %, 
respectively, while for those with Sasobit® at mix – ratio of  1.7 % bitumen – polymer mixture, the values were 
14.67 kN, 2.41 mm, 2.55, 73.30 %, 3.96 % and 16.39 % respectively. The result showed that, Sasobit® as additive 
in asphaltic concrete improved its properties.
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INTRODUCTION
Longevity of  asphalt road is in high demand as 
part of  reducing expenses for public 
infrastructure and maintenance costs.  
Conventional asphalt concrete pavement has 
several draw backs. It is susceptible to rutting 
caused by traffic load and damage caused by 
petroleum oils (Hirato et al., 2014). Mat et al. 
(2014) opined that, f lexible pavement 
deterioration can be minimized and increase in its 
service life ensured, if  the bituminous layers are 
improved with regards to performance properties, 
such as resistance to permanent deformation, 
fatigue, wear, stripping, aging amongst others.  
The properties of  the binder in asphaltic concrete 
pavement govern its performance as studies have 
shown that pavement distresses are related to the 
rheological properties of  the binder (Taher and 
Aman, 2017).  Modifiers can improve the 
properties of  asphaltic concrete mixtures; such as 
stiffness, which at normal service temperatures 
will increase rut resistance and at low temperatures 
improve its resistance to thermal cracking 
(Roberts et al., 1996). 

Application of  modifiers to asphalt mix results in 
its improved properties compared to conventional 
mixture (Gawel et al., 2011).

In evaluating a modifier for bitumen, 
consideration should be given to its ability to flow, 
as this makes it workable for contractors to 
produce and lay bituminous materials and, its 
elasticity which predominates at lower pavement 
temperatures and gives the bituminous material its 
structural integrity (O'Flaherty, 2002).

Damage to roads in Nigeria is caused by 
environmental factors, overloading and 
construction malpractices. As a tropical country, 
Nigeria has a problem with increases in the road 
surface temperature. Therefore a surface layer able 
to resist temperature changes is desirable 
(Adebayo and Mohammed, 2016).

This paper therefore evaluated the effects of  
Sasobit® on the characteristics of  asphaltic 
concrete with a view to investigating its potential 
as a additive in asphaltic concrete.
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MATERIALS AND METHODS
Sasobit®, bitumen and aggregates were procured 
from a construction company site office at 
Shagamu-Ibadan expressway. Grading, specific 
gravity and water absorption tests were carried out 
on the aggregates, while specific gravity, 
penetration and softening point tests were done 
for the bitumen using standard procedures.  
Sasobit® modified bitumen was prepared by 
adding Sasobit® to bitumen with increasing 
weight of  Sasobit® at 1.0, 1.5 2.0, 2.5 and 3 % by 
the weight of  the bitumen. Penetration and 
softening point tests were carried out on the 
samples and the mix-ratio for the bitumen – 
polymer mixture was determined (SASOL Wax 
Company, 2004). The optimum value of  the 
binder used for the study was determined from the 
mix design (Garber and Hoel, 2015). Asphaltic 
concrete samples with and without Sasobit® were 
prepared. The samples were subjected to Marshall 
Stability test using standard procedure. The 
stability, flow, specific density, voids filled with 
bitumen (VFB), air voids (VA) and voids in the 
mineral aggregate (VMA) were determined.

RESULTS AND DISCUSSIONS
The aggregate grading curve as shown on Figure 
1, indicates that the grading falls within the 
grading envelope of  the General Specifications 
(Roads and Bridges), while 2.79 and 0.44 % were 
the determined values for specific gravity and 
water absorption factor respectively. This means 
that the materials were suitable for the asphaltic 

concrete (Federal Ministry of  Works and 
Housing, 1997). 

The values of  the specific gravity, penetration and 
softening tests for the bitumen were 1.02, 65 mm 
and 48.3°C respectively. These values showed that 
the bitumen conforms to all the requirements for 
asphaltic concrete production (Clause 6371, Table 
VI-15, FMWH, 1997).

The result of  the penetration and softening point 
tests for the Sasobit®-bitumen mixture is as 
shown in Table 1, while Figure 2 shows the graph 
of  Sasobit®, penetration and softening tests.

The penetration value decreases as the content of  
Sasobit® increases as illustrated in Table 1. This 
indicates a more viscous and harder mix, which 
would be useful to obtain stiffer asphaltic concrete 
(Hainin et al., 2014). This is also an indication of  
an enhanced resistance against permanent 
deformation of  the asphaltic concrete using 
Sasobit® modified bitumen during the service life 
of  pavement. The results of  soften tests show that 
as the Sasobit® content increases, the softening 
point of  mix also increases. This implies that the 
modified bitumen will be less susceptible to 
temperature changes as the content of  Sasobit® 
increases (Mat et al., 2014). A mix ratio value of  
1.7 % was therefore used for the asphaltic 
concrete mix. This value is within the range of  0.8 
– 4 %, usually adopted (Hurley and Prowell, 2011).

Table 1: Bitumen Test Results

Percentage of  
Sasobit®  

Penetration Test(mm)  Softening Point Test (°C)

0  65  48.3  
1.5  51  59.3  
2.0  48  65  
2.5

 
40

 
69.3

 3.0 33 73.3

The Marshall test property curves are as shown on 
Figure 3, while the mix design properties are as 
shown on Table 2. The result shows that the 
asphalt mix met the requirements of  the General 

Specifications (Roads and Bridges) (Federal 
Ministry of  Works and Housing, 1997). Table 3 
shows the Marshall test properties of  the mixes 
without and with Sasobit®.
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Table 2: Marshall Mix Design Properties

Table 3: Marshall Test Properties 

S/N Properties Optimum Values  FMW&H 
Specification  

1 Binder Content (%) 5  4.5 –  6.5  
2 Stability(kN) 13.63  3.5  
3 Flow (mm) 2.91  2 -  6  
4 Voids in Total Mix (%) 4.5  3 -  8  
5 Voids Filled with Bitumen (%) 66  65 -  72  

S/N  Properties  Mix without Sasobit®  Mix with Sasobit®

1  Stability(kN)  13.63  14.67  
2  Flow (mm)  2.91  2.41  
3  Specific gravity  2.51  2.55  
4

 
Voids filled with 

bitumen (VFB) (%)
 

64.64
 

73.30
 

5
 

Air voids (VA) (%)
 

4.29
 

3.96
 6

 
Voids

 
in mineral 

aggregates (VMA) (%)
18.19

 
16.39

 

Figure 1: Mix Design Aggregate Grading Envelope

Figure 2: Sasobit® - Bitumen Mixes
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(a) Density versus Bitumen Content (b) Void in total mix versus Bitumen content

(c) Marshall stability versus Bitumen content (d) Void filled with Bitumen versus Binder content
 

  

 

 

(e) Flow versus Bitumen content

Figure 3: Marshall Test Property Curves

The improved value of  the stability confers higher 
strength on the mixes with Sasobit® and hence, 
better structural integrity (Kurtis, 2013). The 
lower flow value indicates the reduction of  
viscosity of  the binder meaning decrease in 
mixing and compaction temperatures, mix 
workability and decrease in rutting potential as 
well as better elasticity of  the pavement. The 
improved value of  the specific density confers 
more strength on the Sasobit® mix. Better 

flexible mix is ensured in the Sasobit® mix as a 
result of  the higher binder content in the mix as 
shown by the higher value of  voids filled with 
bitumen (VFB). Air voids (VA) and voids in 
mineral aggregate (VMA) values are lower in the 
Sasobit® mix; indicating mix impermeability. 
Impermeability is maximised at higher binder 
content, with dense aggregate gradations and 
good compaction (Kurtis, 2013).     
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CONCLUSION

Based on the findings obtained, it can be deduced 
that the specific gravity of  2.79 and the water 
absorption factor of  0.44 % for the aggregates as 
well as its grading met the specifications for 
asphaltic concrete production. The physical 
properties of  the bitumen, viz; specific gravity, 
1.02, penetration, 65 mm and softening point, 
48.3, also met the specifications. The mix ratio of  
Sasobit® - bitumen is within the usually adopted 
value. The Marshall Stability test results meet the 
specification for asphaltic concrete. Sasobit® in 
bitumen and asphaltic concrete enhanced their 
properties. Thus Sasobit® as additive improved 
the properties of  asphaltic concrete.
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