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Abstract— To evaluate the blast resistance of concrete and 

FRCC (Fibre Reinforced Cementitious Composite) for 

different composition. It is necessary to ensure the public 

building. Power plant, military threats & importance structure 

for their safety against accidental explosion & terrorist bomb 

attack. It is known that the behaviours of structure under blast 

loading are more complicated than those under static 

loadings; however, there has been no research no contact 

blast loading.    
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I. INTRODUCTION 

Fibre reinforced cementitious composite (FRCC) has been 

greatly improve since the1970 FRCC is known to increase the 

performance of ordinary concrete for example its tensile 

strength stiffness and crack resistance. With these 

advantages, FRCC has been applied in the world of civil 

engineering structures. 

Fibre reinforced cementitious composite (FRCC) is 

one of the automatic healing materials. FRCC has mechanical 

characteristics that can control crack propagation in the 

cement matrix through bridging with short fibres. 

In addition to conventional FRCC, slurry infiltrated 

fibre concrete is inverted by lanyard (1984). Concrete is made 

by pouring slurry containing Portland cement, water, and 

super plasticizer over a bed of fibre. Concrete is distinguished 

over a bed of fibre FRCC by its high volume ratio of fibre 

(4% to15%), which is far beyond that of typical steel FRCC 

(less than 2%). 

Since 1990s, new synthetic fibre have prosperously 

been developed, which have better mechanical characteristics 

than conventional fibres. Among them, high molecular 

weight polyethylene fibre is expected to be utilized as a 

defensive material, because of its good balance between the 

tensile strength and the elongation. 

Strength and other mechanical properties of 

concrete has been tries to be improved with the help of 

various additives as an additive various chemical have been 

use be sides various size of fibre. It is known that when the 

compressive strength of concrete increase. 

The concrete absorbs less energy during the failure. 

However, when fibre is added to concrete with fibre show 

more ductile behaviour during the failure. Due to this 

property the demand of concrete with fibre increases. 

In the last few decades, the behaviour of 

construction material under blast loading has been a subject 

of growing interest because of the huge increase in the 

number of nuclear power plant, terrorist threats, and military 

threat. With the above described features, concrete has 

considerable promise as a blast proof material. 

The position of the explosive with relation to the 

concrete is classified into three locations: 

1) A position close to the structure (study of detonation), 

2) A position on the surface of the structure (contact 

detonation), and 

3) A position inside the structure. 

The properties of concrete depend on the mixture 

and quality of its components. Because cement, typically 

Portland cement, is the active component of concrete and 

usually has the greatest unit cost, its selection and proper use 

are important in obtaining the balance of properties meeting 

user needs. Type I and type I/II Portland cements are the most 

popular cements used. However, some applications require 

other types for meeting user requirements. The need for high 

early strength cements in pavement repairs and the use of 

blended cements with aggregates Susceptible to alkali-

aggregate reactions are examples of such applications. The 

choice involves the correct knowledge of the relationship 

between cement and performance and, in particular, between 

type of cement and durability of the resultant concrete.  

ASTM C 150 defines Portland cement as “hydraulic cement 

produced by pulverizing clinkers consisting essentially of 

hydraulic calcium silicates, usually containing one or more of 

the forms of calcium Sulphate as an underground addition.” 

Clinkers are nodules of a sintered material that is produced 

when a raw mixture of predetermined composition is heated 

to high temperature. The low cost and widespread availability 

of limestone, shales, and other naturally occurring materials 

make port land cement one of the least expensive building 

materials widely used over the last century.  More than 92% 

of Portland cement produced in the United States is Type I 

and II (or Type I/II). Type III accounts for about 3.5% of 

cement production. U.S. Department of the Interior, Bureau 

of Mines, Cement Mineral Yearbook, Washington, D.C., 

1989. Type IV cement is available only on special request, 

and Type V may also be difficult to obtain, accounting for 

less than 0.5% of production.  If a given type of cement is not 

available, comparable results can frequently be obtained by 

using modifications of available types. High early strength 

concrete, for example, may be made by using a higher content 

of Type I when Type III cement is not available or by using 

admixtures such as chemical accelerators or high-range water 

reducers (HRWR). National Material Advisory Board, 

Concrete Durability. The composition of Portland cements is 

what distinguishes one type of cement from another. ASTM 

C 150 and AASHTO M 85 give the standard chemical 

requirements for each type. The phase compositions in 

Portland cement are denoted by ASTM as tricalcium silicate 

(CS), dicalcium silicate (CS), tricalcium aluminate (CA), and 

tetracalcium aluminoferrite (CAF). Note that these 

compositions occur at a phase equilibrium of all components 

in the mix and do not reflect effects of bum temperatures, 

quenching, oxygen availability, and other real-world kiln 

conditions. The actual components are often complex 

chemical crystalline and amorphous structures, denoted by 

cement chemists as “alite” (CS), “belite” (CS), and various 

forms of aluminates. The behaviour of each type of cement 

depends on the proportions of these components. Studies 

have shown that early hydration of cement is principally 

controlled by the amount and activity of CA, balanced by the 
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amount and type of sulphate underground with the cement. 

CA hydrates rapidly and will influence early bonding 

characteristics. Abnormal hydration of CA and poor control 

of this hydration by sulphate can lead to such problems as 

flash set, false set, slump loss, and cement admixture 

incompatibility. 

Development of the internal structure of hydrated 

cement, referred to as the microstructure, occurs after the 

concrete has set and continues for months, and often years, 

after placement. The microstructure of the cement as it 

hydrates determines the mechanical behaviour and durability 

of the resultant concrete. In terms of cement composition, CS 

and CS have the primary influence on long-term development 

of structure, although aluminates may contribute to formation 

of compounds, which may cause expansive disruption of 

concrete. Cements high in CS, in particular those that are 

finely ground to less than about 40 microns, hydrate rapidly 

and lead to high early strength. However, hydration products 

adversely affect hydration as the concrete ages, in some cases 

leading to an ultimate strength lower than desired. Cements 

high in CS hydrate slowly, leading to a dense ultimate 

structure and a high long-term strength. The relative ratio of 

CS to CS, and the overall fineness of cements, has been 

steadily increasing over the past few decades. This ability to 

achieve desired strengths at a higher workability, and hence a 

higher water content (w/c), may account for many durability 

problems, as it is now established that higher w/c invariably 

leads to higher permeability in the concrete. One of the major 

aspects of cement chemistry that concerns users is the 

influence of chemical admixtures on Portland cement. Since 

the early 1960's most states have permitted or required the use 

of water-reducing and other admixtures in highway 

pavements and structures. Mielenz, R. History of Chemical 

Admixtures for Concrete, Concrete International. A wide 

variety of chemical admixtures have been introduced to the 

concrete industry recently, and engineers are increasingly 

concerned about the effects of these admixtures on 

performance.  Considerable research dealing with admixtures 

has been conducted. Air-entraining agents are widely used in 

the highway industry in North America, where concrete is 

subjected to repeated freeze-thaw cycles. Air-entraining 

agents have no appreciable effect on the rate of hydration of 

cement or on the chemical composition of hydration products. 

Water reducers or retarders influence cement compounds and 

their hydration. 

Initial mixes of select embodiments of the present 

invention comprise: a cement of Blaine fineness at about 280 

to about 360 m/kg; sand at a mass ratio of about 0.75 to about 

1.25 of the mass of cement; silica fume at a mass ratio of 

about 0.15 to about 0.4 of the mass of cement; silica flour at 

a mass ratio of about 0.15 to about 0.3 of the mass of cement; 

at least one HRWRA, amounts approximately commensurate 

with the recommendations of the manufacturer; macrofibers, 

either metal (e.g., low carbon or stainless), mineral (e.g., glass 

or asbestos), synthetic organic (e.g., carbon, cellulose, or 

polymeric), or natural organic (e.g., sisal) at a mass ratio of 

up to about 0.35 of the mass of cement; and water at a mass 

ratio of about 0.2 to about 0.35 of the mass of cement. In 

select embodiments of the present invention, macrofibers 

may be omitted from the above recipe. In select embodiments 

of the present invention. For select embodiments of the 

present invention, constituents may vary within the initial 

mix. For example, the cement may be Portland cement of 

high-silica content, i.e., a calcium to silica ratio (Ca/Si) of less 

than about 3.1. Silica fume may be incorporated, of 

preferably at least 96% silica with a carbon content of less 

than about 4%. Silica flour may be incorporated, preferably 

as pure, finely crushed silica of less than about 40 microns. 

Macrofibers may be selected from the group consisting of 

steel fibres, synthetic fibres, polymer fibres, organic fibres, 

natural inorganic fibres, and the like, and combinations-

thereof. Preferably, macrofibers are provided in lengths 

between about 18 to about 38 mm (0.75-1.5 in.) and in 

diameters between about 0.38 to about 0.63 mm (0.015 -0.025 

in.). The ends of the macrofibers may be hooked, straight, or 

“bulbed.” Special treatment of the macrofibers, such as 

bonding silica fume or glass frit to the Surface or roughening 

the Surface, enhances the bond between the cement-based 

paste and the macrofibers. System and Method for Increasing 

the Bond Strength between a Structural Material and its 

Reinforcement, filed Sep. 26, 2005, incorporated herein by 

reference. Mats comprising continuous, high-strength steel 

strands of diameter less than about 2.5 mm (0.1 in.) may be 

embedded in or bonded to the tensile-load carrying face of the 

mix to add strength and toughness. Initial mixes of select 

embodiments of the present invention comprise: a cement of 

Blaine fineness at about 280 to about 360 m/kg; sand at a 

mass ratio of about 0.75 to about 1.25 of the mass of cement; 

silica fume at a mass ratio of about 0.15 to about 0.4 of the 

mass of cement; silica flour at a mass ratio of about 0.15 to 

about 0.3 of the mass of cement; at least one HRWRA, 

amounts approximately commensurate with the 

recommendations of the manufacturer; macrofibers, either 

metal (e.g., low carbon or stainless), mineral (e.g., glass or 

asbestos), synthetic organic (e.g., carbon, cellulose, or 

polymeric), or natural organic (e.g., sisal) at a mass ratio of 

up to about 0.35 of the mass of cement; and water at a mass 

ratio of about 0.2 to about 0.35 of the mass of cement. In 

select embodiments of the present invention, macrofibers 

may be omitted from the above recipe. In select embodiments 

of the present invention. For select embodiments of the 

present invention, constituents may vary within the initial 

mix. For example, the cement may be Portland cement of 

high-silica content, i.e., a calcium to silica ratio (Ca/Si) of less 

than about 3.1. Silica fume may be incorporated, of 

preferably at least 96% silica with a carbon content of less 

than about 4%. Silica flour may be incorporated, preferably 

as pure, finely crushed silica of less than about 40 microns. 

Macrofibers may be selected from the group consisting of 

steel fibres, synthetic fibres, polymer fibres, organic fibres, 

natural inorganic fibres, and the like, and combinations-

thereof. Preferably, macrofibers are provided in lengths 

between about 18 to about 38 mm (0.75-1.5 in.) and in 

diameters between about 0.38 to about 0.63 mm (0.015 -0.025 

in.). The ends of the macrofibers may be hooked, straight, or 

“bulbed.” Special treatment of the macrofibers, such as 

bonding silica fume or glass frit to the Surface or roughening 

the Surface, enhances the bond between the cement-based 

paste and the macrofibers. System and Method for Increasing 

the Bond Strength between a Structural Material and its 

Reinforcement, filed Sep. 26, 2005, incorporated herein by 

reference. Mats comprising continuous, high-strength steel 
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strands of diameter less than about 2.5 mm (0.1 in.) may be 

embedded in or bonded to the tensile-load carrying face of the 

mix to add strength and toughness. 

A. Objectives of Study 

1) The objective of this study to determine the energy 

absorption capacities of simple concrete and to obtain the 

performances of fibre added concrete according to the 

damage characteristics obtained by the explosive 

loading. 

2) To determine the compressive and flexural strength of 

concrete and high strength concrete specimen. 

3) To determine the blast resistance of concrete material. 

4) Comparative study on fibre reinforced cementitious 

composite concrete and simple concrete block. 

II. LITERATURE REVIEW 

SR.NO NAME OF PAPER AUTHOR YEAR 

1 
Blast-resistant concrete also suitable for limiting 

penetration of ballistic fragments 
Bartley P. Durst (US Secretary Of Army) 

 

03/28/2006 

2 
Fibre reinforced   cementitious material and 

process for preparation thereof 
Bell Robert Irvin(Buckeye Technologies INC) 03/09/2005 

3 Blast-reducing structure 
Karr Dale (The Regents Of The University Of 

Michigan) 
08/25/2005 

4 Explosive blast shield for buildings 
Little stone Alyssa A (The USA Represented 

NY the secretary of the navy) 
02/28/2013 

5 Fibre-reinforced cement composite C Kelser (Steel Corp) 03/23/1972 

III. MATERIALS 

Materials  

Cement Portland cement (53 Grade) 

Fine aggregate River sand 

Coarse aggregate Crushed stone 

Admixture Super plasticizer 

Water Tap water 

IV. DATA ANALYSIS & RESULT 

A. Compressive Strength Result 

Sr. 

No. 
P.F. 

7 Days 

(KN) 

14 Days 

(KN) 

28 Days 

(KN) 

1 Nill 260.0 280.5 350.7 

2 Nill 270.5 281.1 362.2 

3 Nill 285.3 300.6 380.2 

 

Sr. 

No. 
P.F. 

7 Days 

(KN) 

14 Days 

(KN) 

28 Days 

(KN) 

1 85 GM 520.4 533.1 600.9 

2 85 GM 535.0 550.3 633.1 

3 85 GM 560.1 585.1 650.7 

V. CONCLUSION 

 By adding the fiber in concrete, the strength of concrete 

comes out to be more than the  normal concrete so in 

future we will perform the blast test. 
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