
9/26/24, 12:28 PM Stress–strain behaviour of (hpfrc) high-performance fibre reinforced concrete: An experimental study - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S2214785321050343 1/7

Materials Today: Proceedings

Volume ��, Part �, ����, Pages ����-����

Stress–strain behaviour of (hpfrc) high-

performance fibre reinforced concrete: An

experimental study

P. Parthiban , Saurav Kar , Anup Kumar Mondal , S. Gunasekar , V.S. Shaisundaram 

Show more

https://doi.org/��.����/j.matpr.����.��.���

Get rights and content

Referred to by 5 NANO 2021 – EXPRESSION OF CONCERN – PART 4

Materials Today: Proceedings, Volume ��, Part �, ����, Pages ����

View PDF

Abstract

Whether it's concrete technology, design approaches, or the creation of novel materials,

there's always a time delay between laboratory innovations and their practical

implementations in the construction sector. However, practical application of steel fibre

reinforced concrete is much ahead in the field of research and development. The purpose of

this research was to examine the flexural behaviour of high-performance fibre reinforced

concrete (HPFRC) in particular. HPFRC mix has been designed to obtain a concrete grade of

M60. The modified IS technique is used to create the mix design. Dosage of superplasticizer

was adjusted for each mix with incremental fibre content. Steel fibre used in the study

comprised of crimpled fibre having 0.4 mm diameter and aspect ratio of 69.09. The hooked
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end fibre bearing 0.62 mm and aspect ratio of 69.09 is also used. The volume of the fraction

of steel fibre namely 0.25 %, 0.5 %, 0.75 %, 1 %, 1.25 % and 1.5 % used in this experimental

investigation. Results indicate that introduction of steel fibre significantly improved not

only the crack behaviour but also increased the flexural strength significantly. Addition of

steel fibre to HPFRC imparted significant increase in Young’s Modulus. Strength studies

were conducted by means of Young’s Modulus for 28 days respectively for M 60 concrete.

The goal of this study is to determine the role of fibres in post-cracking and fracture

behaviour of concrete, as well as the stress–strain behaviour of cracked concrete specimen.

Introduction

The most frequently utilised man-made building material is concrete. Plain concrete has a

low tensile strength, a restricted flexibility, and negligible fracture resistance. Many

functional criteria, like as impermeability and frost resistance, are not effectively met by

conventional concrete. Plain concrete's intrinsic fragility is caused by the existence of tiny

fractures at the mortar-aggregate contact. Cracks propagate with the application of load due

to low concrete tensile strength, resulting in brittle fracture. When the load is applied, the

micro cracks form along the plants with relatively little tensile pressure of around 25–35%

of the ultimate compression strength. There are various ways that to low concrete tensile

strength, is offset through employment of bars, also via the application of pressing

procedures. While these techniques provide concrete tensile strength, itself does not

improve. The fibre in the cement-based matrix functions like a crack arrester that controls

the increase of defects inside the matrix and prevents them from expanding into fractures

that ultimately lead to failure. By including fibres in concrete, the weakness may be

eliminated. At internal micro fractures, the fibre transfers loads. The fibres can be seen as an

add-on with severe form variation from the smooth spherical compound.

Section snippets

Access through your organization
Check access to the full text by signing in through your organization.

Access through your organization

https://www.sciencedirect.com/topics/engineering/fibre-end
https://www.sciencedirect.com/topics/materials-science/flexural-strength
https://www.sciencedirect.com/topics/materials-science/mechanical-strength
https://www.sciencedirect.com/topics/materials-science/fracture-behavior
https://www.sciencedirect.com/topics/engineering/concrete-specimen
https://www.sciencedirect.com/user/institution/login?targetUrl=%2Fscience%2Farticle%2Fpii%2FS2214785321050343


9/26/24, 12:28 PM Stress–strain behaviour of (hpfrc) high-performance fibre reinforced concrete: An experimental study - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S2214785321050343 3/7

Review of literatures

The concrete is generally a fragile material will probably break with a modest tensile force.

The indicative of high strength concrete compressive strength (HSC) perhaps not makes the

concrete more fragility, but it also makes it less ductile. Improving ductility by introducing

steel or polymer fibres in HSC. The article shows the findings of an experiment on Steel

Fibre Reinforced HSC strength characteristics such as fractional tensile strength,

compressive strength, and bending strength. In

Silica fume

Concrete admixture with silica fumes. It has been the backbone of contemporary High-

Performance Concrete when used in combination with superplasticizer. The reduction in

water content that becomes feasible in the presence of a high dose of superplasticizer and

thick cement packing is largely responsible for the high strength of high-performance

concrete incorporating silica fume. The usage of silica fume is required for increased

strength[12], [13].

Superplasticizers

In comparison to plasticizer, which allows for

Behaviour of steel fibres

Steel fibres, which are the most prevalent, are made by breaking round wires into small

lengths. The most common sizes vary from 0.25 to 0.75 mm. Scrap 0.25 mm thick panels in

steel fibres with a rectangular cross-section. Indented, crimped, machined, and hook

terminated fibres are commonly used to improve the mechanical connection between the

fibre and the matrix. The aspect ratio (=length/diameter) of the fibres used ranges from

around 30 to 250 [2]. In India, fibres manufactured from mild

Conclusion

Experimental results on the split tensile strength, compressive strength, and flexural

strength of steel fibre reinforced HSC are presented in this paper. Steel fibres in the range of

0 to 1.5 percent by volume are used in the M60 concrete grade. HPFRC (High-Performance

Fiber Reinforced Concrete) has evolved in a relatively short period into a material with a
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well recognised high application potential. HPFRC can be used in conjunction with

conventional reinforcing and prestressing steel to
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