
A REPORT ON THE SYNTHETIC FIBER REINFORCED CONCCRETE

The characteristics of various synthetic fibres and the behaviour of concrete reinforced with each of these fibres are
discussed here. The present paper reviews.

In fact, the problem cited by the author concerns the following situation: the service stress that the retaining
wall support of the paper's case study example must overcome is poorly understood because this stress
develops slowly over time. Therefore, a brief reminder is necessary: the creep of a material is characterized by
an increase, over time, of its deformation under constant stress. Care should be taken to ensure that local
design code requirements are also met, which may impose minimum quantities of steel reinforcement within
the concrete. HPFRC also claims a unique cracking behavior. In this mechanical hyperstatic system, steel
fiber-reinforced concretes function better than the synthetic fiber-reinforced concretes for redistributing the
forces, as we have mentioned previously, provided that the cement matrix is not too young for its adhesion to
the steel fibers to be correct. Consequently, the structure is sized so that, in service, these crack opening limits
are never exceeded. In fact, if we know steel fiber-reinforced concretes, we know that we should always
choose a fiber geometry relative to the compactness of the matrix, as characterized by its compression
resistance, in order to avoid rupture of the fiber when the matrix cracks. From Dr Stefan Bernard, TSE
Laboratory, Australia Dear TunnelTalk, Thank you for providing me the opportunity to respond to the
criticism by Dr Pierre Rossi of the paper I published at the WTC conference in May at Iguassu Falls in Brazil
and through a series of specific points that address stress-hardening behaviour, embrittlement or post-crack
performance loss with age and the growing acceptance of MSFRS particularly in the underground mining
industry and now into the civil tunnelling industry. He suggests that the difference in capacity to absorb
energy in the interior of cracks that exists between synthetic fibers and metal fibers to the advantage of the
synthetic fibers increases because of three problems: fragilization, corrosion, and creep. It is evident that, in a
case where poor design, calculation, or production of an underground support is implemented, and
consequently the crack openings are abnormally large, the fibers inside of the cracks can corrode and thus lose
their mechanical efficiency. Therefore, we have a case of propagation of a crack under very slow static stress
and not a problem of crack propagation under creep stress. Other ideas are emerging to use recycled materials
as fibers: recycled Polyethylene terephthalate PET fiber, for example. Micro-Rebar has also been recently
tested and approved to replace traditional reinforcement in vertical walls designed in accordance with ACI
Chapter  Steel Fibres. The problem raised by the author is, in fact, quite different. This creates further
confusion by the author. Perhaps, however, with hindsight, we can consider ourselves lucky that a colleague
has illustrated that there remains confusion and misunderstanding about the benefits and special requirements
for the design and application of fiber-reinforced concretes. The point that must be taken into consideration is
that the more compact the matrix, the more brittle it is, and the higher the percentage of fibers needed to
generate the same ductile behavior as the fiber-reinforced concrete. Corrosion of isolated steel fiber at an
intersection with a crack Finally, we note that the author forgets to mention that the creep of synthetic fibers
when the cracked underground support is truly subjected to creep stress between the lips of the cracks leads to
a significant increase in the opening of the cracks, and therefore the underground support can no longer ensure
its sealing function. Creep fracture To begin with, it is important to note that the author's treatment of the
behavior of different concretes is not very precise. Corrosion in a steel-fiber reinforced shotcrete lining The
author indicates that, thanks to the existence of creep, the shotcrete retaining wall or support is capable of
withstanding the development of ground deformations, over time, without cracking. This is most common in
industrial flooring but also in some other precasting applications. This is easy to manage when we know the
development of the compression resistance of a concrete over time. Therefore, for a hyperstatic mechanical
system such as an underground support that is in contact with hard ground , metal fibers allow for better
distribution of forces within the retaining wall or support lining than do synthetic fibers, which leads to better
structural ductility with the former.


