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Abstract - This article presents detailed instructions for the preparation of Nanotechnology in flexible pavement for water 
logging area. We know that waterlogging damages the pavement heavily. Use of Nanotechnology in waterlogging area to 
make soil water proof, results in increment of CBR under wet condition and reduces the damages. And also stop the capillary 
rise of water. So in this water soluble saline nanotechnology used and provided a water proof soil layer between natural soil 
and pavement using saline and acrylic co-polymer in the proportion of 1 : 0.5 : 200 with saline in kg : acrylic co-polymer in 
kg and water in litter. The other benefits achieved are likely negligible maintenance and increase in overall life span of road. 
As the thickness of pavement decreases, material requirement reduces ultimately which is an added advantage. This paper 
discusses the recent developments in use of nanotechnology in pavement construction. 
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I. INTRODUCTION 
 
This article presents detailed instructions for the 
preparation of Nanotechnology in flexible pavement 
for water logging area. We know that waterlogging 
damages the pavement heavily. Use of 
Nanotechnology in waterlogging area to make soil 
water proof, results in increment of CBR under wet 
condition and reduces the damages. And also stop the 
capillary rise of water. The other benefits achieved 
are likely negligible maintenance and increase in 
overall life span of road. As the thickness of 
pavement decreases, material requirement reduces 
ultimately which is an added advantage. This paper 
discusses the recent developments in use of 
nanotechnology in pavement construction. 
 
Water logging area having a higher ground water 
level in this case the unlined canal is crossing the 
flexible pavement and damages it with a capillary rise 
of water. Saline is a white semi solid paste, the silicon 
chemically bonded with OH and acrylic co-polymer 
is a white powder like a human hair. 
So, with using water soluble saline nanotechnology, 
provide a water proof layer of a soil between natural 
soil and flexible pavement with using nanomaterials 
like saline and acrylic co-polymer sized 50 and 100 
nm. 
 
Nanotechnology treatment improves the life of 
flexible pavement in wet conditions as well in 
waterlogging area. And help to improve its 
performance, safety and transport facilities. 
 
The transportation which was done at 30 km/hr will 
carry after this treatment 70 km/hr. so the transport 
facility becomes faster and batter. 
After using this technique, the life of span will 
increase 1 year to 3 years minimum and the 
requirement of maintenance will be less  

This technique can also help to the military at the 
Assam and Manipur border when the intensity of 
rainfall is too high, so the heavy vehicle during 
monsoon they can’t drive in that area like tank and 
trucks. 

 
The main categories of this technology are: 
1. To strengthen the soil with lime soil stabilization 
2. To prevent the capillary action of water with 

water proofing the soil using saline and side 
shoulders from sides, too. 

3. To prevent the water penetration in the top layer 
of the pavement. 

 
1.1 Objectives 
 
1. Determine the physical and chemical properties 

of the saline and acrylic co-polymer. 
2. Provide a water resistant layer between natural 

soil and pavement. 
3. Design of flexible pavement using 

nanotechnology  
4. Comparative analysis of a traditional design to 

Nanotechnology design. 
 
II. METHODOLOGY 
 

 
 

1
• PROBLAME IDENTIFICATION

2
• AIM and OBJECTIVES

3
• LITERATURE REVIEW

4
• PROPERTIES OF MATERIALS 

5
• DESIGN OF FLEXIBLE PAVEMENT (TRADITIONALLY) AND WITH 

NANOTECHNOLOGY

6
• DECIDE THE ADMIXTURE PRAPORTION AND ALL MATERIALS

7
• COMPARATIVE ANALYSIS OF A TRADITIONAL DESIGN VS 

NANOTECHNOLOGY DESIGN.
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III. LITERATURE REVIEW 
 
3.01 A review of advances of Nanotechnology in 
asphalt mixtures 
Jun Yang and Susan Tighe (2013) have done a work 
on flexible pavement using nano-materials in hot mix 
asphalt. The clay nano-particles are the primary 
materials applying in asphalt construction. Adding 
nano-particles like nanoclay, nanosilica, and 
nanotubes in asphalts normally increase the viscosity 
of asphalt binders and improves the rutting and 
fatigue resistance of asphalt mixtures. Using nanoclay 
as the second modifier in polymer modified asphalts 
can improve the storage stability and the aging 
resistance of polymer modified asphalts.  Through the 
reasonable selection of nano-materials used in 
asphalt, nano-modified asphalt can offer many 
benefits in cold regions. 

 
3.02 Application of Nanotechnology in Civil 
engineering  
Syed Sabihuddin (2015) has done a work use of 
nanotechnology in Road materials on behalf of a 
range of civil engineering mechanism is discussed. In 
view of the fact that the use of nanotechnology 
controls the topic at the minute level, the properties of 
matter are sincerely affected. Strength, durability and 
other properties of materials are dramatically affected 
under a scale of nano meter(10-9m). The properties 
like self-sensing, self- rehabilitation, self-structural 
health monitoring, self-vibration damping, self-
cleaning and self-healing are studied. 
Nanotechnology offer infinite amounts of 
improvement in the civil engineering field. It has help 
improve the quality of and solved many issue with 
building materials such as concrete and steel. The use 
of nanotechnology has also helped formed more 
efficient also sustainable materials such as self-
cleaning and self-repairing concrete and window. 

 
3.03 Application of Nanotechnology in Pavement 
Materials [12] 
Saurav(2014) has done a work on the Application of 
nanotechnology in pavement materials for various 
civil engineering works is discussed. Since the use of 
nanotechnology controls the matter at the atomic 
level, the properties of matter are seriously affected. 
Strength, durability and other properties of materials 
are dramatically affected under a scale of nano 
meter(10-9m).This paper also reveals how the use of 
nano technology makes concrete more stronger, 
durable and more easily placed. Different types of 
nano materials used are discussed with its wide 
applications. 
 
3.04 Application of nanotechnology in 
construction 
W. Zhu et.al. (2014) said that it is summary of the 
state-of-the-art report on Application of 
Nanotechnology in Construction, which is one of the 

main tasks of a European project – Towards the 
setting up of a Network of Excellence in 
Nanotechnology in Construction (NANOCONEX). 
The paper first presents background information and 
current developments of nanotechnology in general. 
Then, the current activities and awareness of 
nanotechnology in the construction industry are 
examined by analysing results of a survey of 
construction professionals and leading researchers in 
the field. 

 
3.05 Importance of Nanotechnology in Civil 
Engineering  
Kaizar Hossain and Shaik Rameeja(2015) researched 
on Nanotechnology is an extremely wide term, the 
definition of which varies from field to field. Most 
commonly, nanotechnology is defined as “the 
understanding, control, and restructuring of matter on 
the order of nanometres to create materials with 
fundamentally new properties and functions”.  
Nanotechnology refers to the manipulation of 
individual atoms and molecules, by engineering 
matter at the atomic level. At the Nano scale, familiar 
materials can have dramatically different properties: 
changes can affect colour, elasticity, strength, 
conductivity, and other properties. Nanoparticles also 
have an increased surface area relative to their 
volume, making them especially reactive and useful 
in energy storage, for making composite materials. 

 

 
 

IV. DETAILS EXPERIMENTAL 
 
4.1. Materials and Procedures 
Saline and acrylic co polymer are mixed with water 
and spray on compacted soil in the rate of 3 lit/sq.mt. 
and the proportion of water soluble saline 
nanotechnology is 1 : 0.5 : 200 = saline kg : acrylic 
co-polymer kg : water lit. spray and re compact it 
with retovator. 
Zycosil mixed with asphaltic concrete in the 
proportion of 0.1 % by weight of mix to fill the voids 
and don’t penetrate water from top into the pavement.  

 
4.2. CBR Test and Capillary rise of water Test 
Dry soil sample was collected from That location and 
classify that soil into CI soil its medium plastic clay 
soil. Its CBR value was 3.42 and after treatment it 
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comes 17.21% soaked CBR and capillary rise of 
water stops from 51 cm to 0 cm on 1 cub.mt. pit of 
capillary rise of water test after 24 hr.  

 
V. COMPERISION OF FLEXIBLE PAVEMNT 
NORMAL TO NANOTECHNOLOGY 
 
Example : Normal design of flexible pavement 
having 710 mm thickness using CBR method for 
design adopted by IRC 37 : 2012 than 
Nanotechnology design comes 600mm cause it 
changes the CBR value 3.42 to 17.21 so the thickness 
of pavement reduces  

 
Fig a shows the flexible pavement before the 
treatment and the total thickness comes 710 mm. 

 
Fig b shows the cross-section figure of flexible 
pavement having 17.21% CBR value and it comes 
600 mm thickness. 
 
RESULTS AND DISCUSSION 
 
Theresult shows that in this method, it stops capillary 
action of water comes into pavement so provide a 
proper drainage and water don’t damages from 
bottom to pavement  
The result of CBR also increased from 3.42 to 17.21 
so the strength of soil is increased and it helps to 
reduce pavement thickness as well its material so cost 
reduction is added advantage here. 

The zycosile is added in asphaltic concrete and it 
seals the voids of pavement. It increased the load 
against stability and filled the void filled bitumen 
level higher and it’s a water resistant substance so it 
don’t let penetrate the surface water into pavement so 
pavement is secured with all 4 side of pavement with 
bottom, 2 side shoulders and top so it can increase the 
life span of the flexible pavement in water logging 
conditions and capillary rise of water conditions. 
After this technology the cost reduced due to saving 
the materials and give smooth ride, resist surface 
water of precipitation   
 
CONCLUSIONS 
 
Conventional method of pavement making is having 
less initial cost but it requires the high maintenance 
costs. Roads are very susceptible to water hazards 
every year, which is a huge headache to all 
contractors and developers, on the other hand 
pavement making using nanotechnology may have 
high initial cost but it has nearly no maintenance 
costs which will affect the economy of road long-
time. 
Durability As we know the conventionally made 
roads are not very long lasting, they hardly remain in 
good conditions for 05 years in water logging area. 
But having Nano-technology as all problems due to 
water are eliminated, the roads life for good 
conditions increases up to 10-15 years. 
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