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Abstract 

 

There are many technologies whose applications are widely used in branch of civil engineering. There are both advantages and 

disadvantages of such technologies. But by using Nanotechnology the performance of material can be enhanced .Nanotechnology 

deals with understanding and controlling matter, atoms and molecules in the range of 0.1–100 nm (10-9 m). It creates materials, 

devices, and systems with new properties and functions. Nanoparticles have more surface area relative to their volume, making 

them useful in energy storage and for making composite materials. Nano materials are also able to be combined with biological 

materials, producing new structures that have properties of both types of materials. The role of nanotechnology in the infrastructure 

systems has the potential to set the civil engineering on a different height and widen the vision of civil engineering. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Nano, which comes from the Greek word for dwarf, indicates a billionth (i.e. 10-9). One nanometre is a billionth of a metre. 

Definitions of ‘nanotechnology’ vary, but it generally refers to understanding and manipulation of matter on the nanoscale, say, 

from 0.1 run to 100 nm.  

Nanotechnology is the use of very small particles of material either by themselves or by their manipulation to create new large 

scale materials. In brief, the technology enables us to develop materials with improved properties or it can be used to produce a 

totally new material. 

II. NANOTECHNOLOGY IN CIVIL ENGINEERING 

Nano technology has several applications in the engineering field, especially in the area of civil engineering. A large number of 

materials can be enhanced by the use of nanotechnology, some of which include glass, concrete, and steel. Nanoparticles can also 

be used in coatings such as paints to give the coating, self-healing capabilities and corrosion protection under insulation. Since 

these coatings are hydrophobic and repel water from the metal pipe and can also protect metal from salt water attack. 

Nanotechnology can be used to increase the life of concrete, create fire-resistant materials such as steel, and give building materials 

qualities such as self-healing and self-cleaning. 

III. APPLICATION OF NANOTECHNOLOGY 

 Concrete 

Concrete is a composite material that ages over time. It is composed of an amorphous phase, nanometre to micrometre size crystals, 

and bound water. It is used in almost all construction, from roads, to bridges, to buildings. Concrete can be modified in numerous 

ways one of which is to add nanoparticles to it. These nanoparticles can act as nuclei for cement phases, further promoting cement 

hydration due to their high reactivity as Nano reinforcement and as filler densifying the microstructure. Nano-silica improves 

strength, resistance to water penetration, and helps control calcium leaching. Nano-titanium has been proven to assist in the self-

cleaning of concrete and provides the additional benefit of helping to clean the environment. 

 Steel 

The major problems of using steel is dealing with fatigue. Fatigue can occur at stresses that are lower than the yield stress of the 

steel and leads to a shortening of the steel’s life. The copper nanoparticles can help reduce the unevenness in the surface of the 

steel, which in turn reduces the amount of stress risers. The new steel can also be developed with higher corrosion-resistance and 

weld ability. Welding strength is an extremely important issue. The area affected by heat in a weld can be brittle and fail without 

warning at times. The addition of nanoparticles such as magnesium and calcium can help solve this issue by making the heat 

affected zone grains finer in plate steel which leads to strong welds. 
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 In Glass, Wood, And Other Areas 

Nanotechnology is used in many different materials including wood and glass. 

Wood is made of nanotubes or Nano fibrils, primarily “lignocellulosic (woody tissue) elements,” that are twice as strong as 

steel. Using these lignocellulosic could open up the possibility of internal self-repair. Glass also makes use of nanotechnology. 

Nano-Titanium dioxide is used to coat glass can give the glass a self-cleaning property. Nanotechnology can even be used in water 

treatment.  

IV. MERITS AND DEMERITS 

 Merits 

 Nano-modified concrete cuts down construction schedules while reducing labour-intensive tasks. Also it can reduce the cost 

of repair and maintenance. 

 Nano sensors embedded in infrastructural materials can provide, at minimum cost, fully integrated and self-powered failure 

prediction. 

 Demerits 

 Since nanotechnology-related industries are relatively new, the type of worker who is employed in construction research and 

development must have an interdisciplinary background. 

 Small production volumes and high cost remain the main barriers to the use of nanotechnology. 

V. FUTURE PROJECTION OF NANO TECHNOLOGY IN CONSTRUCTION 

There is money flowing into nano-related research from multinational corporations and venture capital investments. Many of the 

world’s largest companies such as IBM, Intel, Motorola, Lucent, Boeing, Hitachi, etc. have all had significant Nano-related 

research projects going on, or launched their own nanotech initiatives. By 2020, the National Science Foundation estimates that 

nanotechnology will have a $1 trillion effect on the global economy. To achieve this market-sized prediction, industries will employ 

nearly two million workers towards advancements in many Nano materials, Nano structures, and Nano systems. The time needed 

for commercializing a product is long because industries may prefer monitoring development in research agencies and laboratories 

before making substantial investments.  

 
Fig. 1: Expected successful implementation of nanotechnology products in construction 

VI. CONCLUSION 

Nanotechnology offers vast amounts of enhancement in the civil engineering field. It has helped to improve the quality of and 

solved many issues with building materials such as concrete and steel. 

The use of coatings made from nanotechnology helps improve fire-resistance, corrosion protection, insulation, and countless 

other applications. 

All of these innovations and improvements upon construction and environmental areas, it can be clearly observed that 

nanotechnology is of importance to the field of civil engineering. 
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