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Abstract—We know that waterlogging damages the pavement heavily. Use of Nanotechnology nano silane and acrylic 

co-polymer in waterlogging area to make soil water proof, results in increment of CBR under wet condition and 

reduces the damages and can control capillary rise of water, too. 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. Zycosile is added in dense bituminous macadam and semi dance 

bituminous carpet it can feel all the voides so water can’t get penetrated in pavement.  This paper discusses the recent 

developments in use of nanotechnology in pavement construction. 
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I. INTRODUCTION 
 

Saline and Acrylic co-polymer are used to control water damages and here it used to control capillary rise of water. 

Saline size 20-100 nm and acrylic co-polymer sized 100-300 nm. Saline : acrylic co-polymer :  water   is used in 1kg : 

0.5kg : 200lit. it get sprayed on compacted soil in the rate of 3 lit/sq. mt.  after it can control capillary rise of water and 

increase Soaked CBR 3 to 17. 

 

Zycosile added bitumen while getting ready of bituminous concrete mix. In the rate of 0.1% of the volume of the mix. 

The cost of zycosile is 1400rs/lit. it’s a yellowish transparent liquid looks like a food oil. Having size of 5 nm. 

 

II. RESULTS 
Table 1 
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1 DS 1.1 1.74 1.55 12.4 5.5 21.50 24 49 33 19 14 CI 3.53 

2 DS 1.2 1.70 1.64 20.77 5.5 21.25 24.25 49 33 19 14 CI 3.52 

3 DS 1.3 1.68 1.50 12.9 5.7 21.50 
23.30 

49 33 18 15 CI 3.68 
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Table 2 

After treatment 
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1 DS 1.1 1.79 1.70 11.37 5.5 21.50 24 49 33 19 14 CI 17.01 

2 DS 1.2 1.79 1.69 18.14 5.5 21.25 24.25 49 33 19 14 CI 17.03 

3 DS 1.3 1.78 1.68 10.81 5.7 21.50 23.30 49 33 18 15 CI 17.01 

 

Table 3  

 Marshal Test Results for VG-30 + 0.1% Zycosil 

      Test Design Mix Specifications 

1. No. of Compaction blow on each side of specimen  

 

2. Stability Kg 

 
3. Flow ( mm ) 

 

4. % Air voids  

 

5. % voids in mineral aggregate 

 

6. % Voids filled with Bitumen (VFB) 

 

7. Density in gm/cc 

 

8. Binder Content 
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3.84 
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5.0+0.1 % Zycosil 
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900 (MINIMUM) 
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3-6 
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- 

 

5.0-7.0% 

 
 

III. CONCLUSION 

 

As we know pavement based design and thickness depends upon CBR value so increment in CBR value results in 

reduction of thickness 710 to 600mm, which means materials require are having less quantity. 

 

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 nano technology may have high initial cost but it has nearly no maintenance costs which 

will affect the economy of road long-time. 
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Durability As we know the conventionally made roads are not very long lasting, they hardly remain in good conditions 

for 10 years. But having Nano-technology as all problems due to water are eliminated, the roads life for good conditions 

increases up to 20-25 years. 

 

REFERENCES 
 

[1] A. Paul Alivisatos, Charles M. Lieber,  Heather L. Tierney, 2014,“Nanoscience and Nanotechnology”. 

[2] A Saurav, 2012, “Application of Nanotechnology in Construction”. 

[3] Ali Akbar Firoozi, Mohd Raihan Taha, Ali Asghar Firoozi, 2014,  “ Nanotechnology in Civil Engineering”,EJGE. 

[4] Amit Srivastava and Kirti Singh, 2011, “Nanotechnology in Civil Engineering and Construction”. 

[5] B. BHUVANESHWARIS, SAPTARSHI SASMAL, NAGESH R. IYER, Nanoscience to Nanotechnology for Civil 

Engineering – Proof of  Concepts 

[6] Dr. L. B. Zala, Prof. Jayeshkumar Pitroda and Mr. Pushpak Luhana, jan 2013, “Nanotechnology in Flexible 

Pavement”, International Journal of Scientific Research. 

[7] Faruqi M., Castillo L. and Sai J., 2015, “States-of-the-Art Review of the Applications of Nanotechnology in 

Pavement Materials” ,  Journal of Civil Engineering Research 2015 

[8] Heather L. Tierney, 2011, “Nano Waterproofing”. 
[9] Jun Yang and Susan Tighe, 2013, “A review of advances of Nanotechnology in asphalt mixtures”, Journal of Civil 

Engineering Research 2013 

[10] Kaizar Hossain1and Shaik Rameeja, 2015, “Importance of Nanotechnology in Civil Engineering”. 

[11] Mohd Ezree Abdullaha, Kemas Ahmad Zamharia, Rosnawati Buharia, Nurul Hidayah Mohd Kamaruddina and 

Nafarizal Nayanb, 2015, “The Exploration of Nanomaterials Application in Pavement Engineering”. 

[12] Perumalsamy Balaguru and Ken Chong, 2006, “Nanotechnology Ashphalt: Research Opportunitie”. 

[13]  Somnath Ganguli, Manoj Nallanathel and S. Needhidasan , “Nanotechnology in Civil Enginering Present Scenario        

         with Practical Application”. 

[14] Syed Sabihuddin, 2015, “Application of Nanotechnology in Civil Engineering”. 

[15] W. Zhu1, P.J.M. Bartos1 and A. Porro, Oct 2014, “Application of nanotechnology in construction”. 

  


