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Abstract— Everything on Earth is formed from atoms—the 

food we have a tendency to eat, the garments we have a 

tendency to wear, the buildings and homes we have a 

tendency to board, and our own bodies. Engineering science 

is associate rising field of science associated with the 

understanding and management of matter at the Nano scale, 

i.e., at dimensions between just about one and one hundred 

nm. Nano-technology is one among the foremost active 

analysis areas that has wide applications in most the fields 

like natural philosophy, bio-mechanics, coatings, engineering 

and construction materials. Nano scale particles don't seem to 

be new in either nature or science. Matter will exhibit 

uncommon physical, chemical, and biological properties at 

the Nano scale, differing in necessary ways in which from the 

properties of bulk materials and single atoms or molecules. 

They will become a lot of with chemicals reactive or mirror 

lightweight higher or amendment color as their size or 

structure is altered.  
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I. INTRODUCTION 

Of particular relevance for concrete is the greatly increased 

surface area of particles at the Nano scale. As the extent per 

mass of a fabric will increase, a larger quantity of the fabric 

will get contact with close materials, therefore touching 

reactivity. If cement with Nano-size particles are often 

factory-made and processed, it will open up a large number 

of opportunities in the fields of ceramics, high strength 

composites and electronic applications. This will elevate the 

standing of Portland cement to a high technical school 

material additionally to its current standing of the foremost 

wide used construction material .Very few inorganic 

cementing materials will match the capabilities of Portland 

cement in terms of price and accessibility. Currently, the 

foremost active analysis areas coping with cement and 

concrete are: understanding of the association of cement 

particle sand the utilization of Nano-size ingredients like 

aluminum oxide and silicon oxide particles. 

Nanotechnology considers two main approaches: 

1) the ‘‘top down” approach within which larger structures 

area unit reduced in size to the Nano scale whereas 

maintaining their original properties while not atomic-

level management (e.g., miniaturization in the domain of 

electronics) or deconstructed from larger structures into 

their smaller composite components and 

2) The ‘‘bottom-up” approach, also called ‘‘molecular 

nanotechnology” or ‘‘molecular manufacturing” in 

which materials are engineered from atoms or molecular 

components through a process of assembly or self-

assembly .Thus the essential construct behind Nano 

modification of materials is that of bottom-up 

engineering, starting with engineered modifications to 

the molecular structure with an aim to affect the bulk 

properties of the material. Conceptually, this is simply an 

imitation of nature. In apply, the introduction of 

engineering science represents a revolution that's 

granting the event of superior and lasting merchandise 

and processes inside a perfect context of property 

development. 

II. WHY NANOTECHNOLOGY FOR CONCRETE? 

1) Development of superior cement and concrete materials 

as measured by their mechanical and sturdiness 

properties. 

2) Expansion of property concrete materials and structures 

through engineering for various adverse environments, 

reducing energy consumption throughout cement 

production, and enhancing safety; 

3) Expansion of bright concrete materials through the 

combination of nanotechnology-based self-sensing and 

self-powered materials and cyber infrastructure 

technologies. 

4) Development of novel concrete materials through 

nanotechnology-based innovative process of cement and 

cement paste. 

5) Development of elementary multi scale model(s) for 

concrete through advanced characterization and 

modeling of concrete at the Nano-, micro- and macro 

scales. 

6) Improves the material’s bulk properties. 

7) Ability to manage or manipulate materials at the atomic 

scale. 

8) To get dilatant final product and quicker setting time. 

9) Cost effectiveness. 

10) Lowered levels of environmental contamination 

III. BENEFITS OF NANO CONCRETE 

1) Concrete is stronger, lighter and a lot of sturdy. 

2) Concrete with sensible workability. 

3) Lower value per lot. 

4) Cessation of contamination caused by small silicon oxide 

solid particles. 

5) Concrete with high initial and final compressive and 

tensile strengths. 

6) Cessation of super plasticizing utilization. 

7) Cessation of pneumoconiosis risk 

IV. NANO MATERIALS 

A. Carbon Nano Tubes 

1) Nano tubes square measure the members of the C 

structural family. They align themselves into “ropes” 

control along by van der Waals forces. 

2) Carbon nanotubes square measure molecular-scale tubes 

of graphitic carbon with outstanding properties. 

3) They can be many millimeters long and that they can 

have one “layer” or wall (single walled Nanotube) or 

quite one wall (multi walled Nanotube). 
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The addition of Nano fine particles will improve the 

properties of concrete thanks to the impact magnified extent 

has on reactivity and thru filling the Nano pores of the cement 

paste. Nano oxide and Nano titanic oxide square measure 

most likely the foremost reported additives employed in Nano 

changed concrete. Nano materials will improve the 

compressive strength and plasticity of concrete. Carbon 

Nanotubes or Nano fibers (CNT-CNF) have additionally been 

wont to modify strength, modulus and plasticity of concretes. 

CNFs will act as bridges across voids and cracks that 

guarantee load transfer in tension. Durability of concretes can 

also be improved through reduced permeability and improved 

shrinkage properties. These effects can be accomplished 

through Nano improved cements or the use of Nano 

developed additives to the paste. 

B. Properties 

1) Physical and Chemical Properties 

Physical and Chemical 

Characteristics 
Unit Value 

BET-surface area m2/g 170 – 230 

pH, in 4% aqueous dispersion  3.8 – 4.3 

Tamped density g/l ca. 40 

 % < 1.5 

Sieve residue, acc. to Mocker 

 
% < 0.04 

2) Fresh Properties 

Reduced setting times were observed by various researchers 

on incorporation of Nano-silica in concrete which is same as 

observed for pastes and mortar. Also, decrease in initial and 

final setting time was observed on incorporation of nS in 

various quantities, with increase in viscosity and yield stress 

reported. 

3) Mechanical Properties 

Concrete strength is influenced by countless factors like 

concrete ingredients, age, and ratio of water to cement 

materials, etc. 

Nano-silica incorporation into concrete resulted in higher 

compressive strength than that of traditional concrete to a 

substantial level. 

Li et al. (2004) reported 3-day compressive strength 

increase by 81% and also at later stages, same trend was 

observed with 4% Nano-silica in high volume fly ash 

concrete. Naji Givi, Abdul Rashid, Aziz, and Salleh (2010) 

also reported higher compressive strength at all ages, for 

Nano-silica blended concretes up to maximum limit of 2% 

with average particle size of 15 and 80 nm. Same results were 

obtained for split tensile and flexural strength. An increase of 

about 23–38% and 7–14% at 7 days and 28 days, 

respectively, in compressive strength of Nano-silica concrete 

was reported, whereas low increase of 9.4% (average) was 

reported for flexural strength. 

4) Durability Properties 

Durability properties of concrete embrace aspects like 

permeableness, pore structure and particle size distribution, 

resistance to chloride penetration, etc. 

Investigations on Nano-silica concrete for its 

permeability characteristics showed that the addition of 

Nano-silica in concrete resulted in reduction in water 

absorption, capillary absorption, rate of water absorption, and 

coefficient of water absorption and water permeability than 

normal concrete. 

The pore structure determines the transport 

properties of cement paste, like permeableness and particle 

migration. 

Reduction in water absorption, capillary absorption, 

rate of water absorption and water permeability has been 

observed by various researchers (Li, 2004; Zhang & Li, 2011; 

Zhang et al., 2012). 

V. CONCLUSION 

Large amounts of funds and energy square measure being 

used to develop applied science. albeit cement and concrete 

could represent solely atiny low a part of this overall effort, 

analysis during this space may pay monumental dividends 

within the areas of technological breakthroughs and 

economic edges. 

Current efforts square measure centered on 

understanding cement particle association, Nano-size oxide 

and sensors. Distinctive chance exists for the event of Nano-

cement which will cause major long standing contributions. 

1) Well distributed Nano particles increase the consistence 

of the liquid part, improves the segregation resistance 

and workability of the system. 

2) Accelerates the association. 

3) Higher bond between aggregates and cement paste. 

4) Improves the toughness, shear, strength and flexural 

strength of concrete. 
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