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The Institute of Fundamental Technological Research at the Polish Academy of
Sciences (established in 1953) is one of the biggest research institution within the
structure of the Polish Academy of Sciences. The main mission of the Institute is
to pursue high quality, up-to-date research activities. The most important fields
of the Institute's expertise include theoretical and applied mechanics, theory of
coupled mechanical and physical fields, theoretical and experimental mechanics
of materials and structures, computational methods in mechanics, acoustoelec-
tronics, and ultrasonic medical diagnostics. Extensive research is also conducted
in several branches of fundamental science and technology, such as: physics and
thermodynamics of continua; plasma physics; stochastic dynamics; fluid
mechanics; laser beam interaction with metal surfaces, nanophotonics, applied
mathematics, applied informatics, and bio-informatics.

The Institute has been very active in operating its own post-graduate school
(established in 1968) in the framework of which over 700 Ph.D. degrees have
been granted to young Polish and foreign researchers. The Institute has also
promoted 230 habilitations. During its 60-year history, the IPPT employed 140
professors, out of which 29 were honoured with the membership of the Polish
Academy of Sciences.
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1. Introduction

The static and dynamic behaviour of glass and basalt fibre reinforced concretes (FRC)
especially as high performance building materials is still important taking into account
applications those materials to protective structures. Fibre reinforced concrete structures
are one of solutions, which require suitable quantities of fibres in concrete, taking also into
consideration type of fibres [1]. Certain quantity of fibres can be beneficial for enhancing
the properties of plain concrete. But it is not necessary that all properties will be improved,
the addition of fibres may increase certain properties and at the same time may decrease
other ones. Therefore the fibres in appropriate quantity should be selected.

In this work, the effect of 3% and 5% fibres’ content on properties of FRC is studied.
To evaluate the efficiency of glass and basalt fibres in improving the properties of the
concrete the performance of concrete matrix, i.e. plain concrete (PC) is used a reference.
Compressive strength, modulus of elasticity, and mod of fracture were determined for all
FRC and PC specimens. Static and dynamic properties of the FRC and PC were investi-
gated experimentally using: universal testing machine Instron 8802 equipped (Fig. 1) with
Aramis measure system, and split Hopkinson pressure bar (Fig. 2) equipped in Phanton
v1210 high speed camera, respectively [2. 3]. Quasi-static tests were carried out at strain
rate equal to 0.005 /s whereas dynamic tests were performed at strain rate equal to 800/s.
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Fig. 1. Fracture stress of tested materials at: a) quasi-static and b) dynamic loading.
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Fig. 2. Influence of glass (GF) and basalt fibers (BF) on the fracture strain
at quasi-static and dynamic loading conditions.

2. Influence of the fiber content on the static and dynamic fracture stress

The fracture stress obtained during compression tests of matrix and fiber reinforced
material as well is presented in Fig. 1. It may be observed that increase of the applied
deformation rate induces clearly observed rise of the fracture stress in all cases. Analysis of
the optimal content of fiber reinforcement in the concrete are shown in Fig. 2. Introducing
of the 3% or 5% content of the glass fibers into concrete does not influence significantly
fracture stress in the dynamic deformation regime. Under dynamic loading conditions 3%
of the glass fibers reinforcement does not affect fracture stress, however further increase of
the fibers share in the concrete up to 5% results in clearly observed drop of fracture stress,
from 100 MPa to 80 MPa, in comparison to plain concrete. Application of 3% content of
the basalt fiber induces increase of the fracture stress in both static and dynamic loading
conditions. The fracture stress of the FRC concrete is 2030 MPa higher then PC. Higher
amount of the basalt fiber, i.e. 5% reduces fracture stress. For the static deformation rates
stress of the 5% FRC drops to this same value as for the PC, whereas at the dynamic
range the softening effect is even stronger, since the fracture stress drops to 90 MPa in
comparison to 100 MPa for the PC.

3. Conclusions

Content of the glass fibers in the concrete does not influence the fracture stress at static
loading conditions in a clearly observed way. Moreover at dynamic range 5% content of the
fiber results in a significant drop of fracture stress. Analysis of the basalt fibers influence
on the fracture stress shows that optimal content of this reinforcement is equal to 3% for
both static and dynamic loading conditions. Further increase of the fiber share gives the
opposite effect, i.e. drop of the fracture stress.
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