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(54) BARINCLUDING FIBRE-REINFORCED POLYMERS FOR CONCRETE REINFORCEMENT

(57)  The invention relates to a fibre-reinforced bar
for reinforcing concrete, including at least: a first area (1)
formed by a central core and consisting of glass fibre
filament yarns or another type of reinforcement, which
are affixed to one another using polymer resins; a second
area (2) surrounding the first area and formed by rein-
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forcing fabrics, preferably glass fibre, which second area,
in addition to surrounding and forming a hoop around the
first area, shields said first area against high tempera-
tures; and a third area (3) comprising a granulate which
is secured to the second area (2) using resins resistant
to high temperatures.
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Description

Subject of the invention.

[0001] This invention describes a bar, normally of a
circular type, intended for acting as a reinforcement in
forming reinforced concrete, made by pultrusion with pol-
ymeric materials which have a good performance under
compressive stresses and also stand up well to the effect
of fire on items of concrete reinforced with this material.

Field of invention.

[0002] This invention is for application in the field of
building in general and in particular in structures built by
the sea, in structures subject to other aggressive agents,
such as sewage treatment plants, petrochemical plants,
in installations which require low electrical conductivity,
such as conduits for electrical installations or in zones
where low magnetic and radio-frequency permeability is
needed, in which case its use is feasible through not
causing shielding for communication and telephony
equipment; and for all kinds of roads, railways, bridges
and in general foundations for all kinds of constructions
where the two main qualities of this material, such as
corrosion resistance and heat insulation are required.

Background to the invention.

[0003] Plastics reinforced with fibres or composites
were used for the first time in reinforcing reinforced con-
crete structures in the mid-nineteen-fifties and from then
until now they have continued to be used as reinforce-
ment systems in concrete structures. The development
and improvement of the manufacturing methods means
that other applications have emerged, such as their use
for reinforcing concrete structures, which have been
based on the experiments and results obtained from their
use as structural reinforcement. This type of reinforce-
ments, from the beginnings until now, have been carried
out with the stratification of fabrics or through sticking
plates or sheets of these materials onto the outer parts
of the items to be reinforced.

[0004] The developmentoftoday’s structural materials
used in public works and building has, apart from their
properties and characteristics, been marked by the eco-
nomic cycles that have existed. Steel has played the lead-
ing role in different periods, but its vulnerability to fire, its
increasingly high cost, which is growing higher through
the great demand existing in emerging countries, along
with other technical problems, such as corrosion, mean
that this needs to be replaced in cases where this is re-
quired and possible.

[0005] Apart from this, the development of the pultru-
sion industry has gone along with the appearance of new
products, first the development of the ones requiring as
main characteristics of the material its uniformity, its me-
chanical strength and its electrical performance; later on
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fields complementary to these were covered in which
good performance was also necessary in aggressive at-
mospheres and it is now that it is beginning to be used
inreinforced concrete structures for building in zones with
a corrosive atmosphere, such as bridges and roadways
in zones with a cold climate and large snowfalls or in
marine or in seaside areas with a saline atmosphere. For
many years more work has been done to protect steel
reinforcements than to seek a replacement for these.
They have been galvanised, protected with sprayed res-
in, with epoxy type resin, etc..., and it was not until the
late nineteen-seventies that the advantages of bars
made of resins reinforced with fibres as reinforcements
for concrete were recognised. In the nineteen-eighties
their use was developed in structures requiring special
specifications, for example in bridges.

[0006] It should be stressed that in all the currently
existing worldwide regulations on the use of these rein-
forcements in concrete structures there is never any ref-
erence on the calculation level to round bars pultrusioned
with glass fibre being able to work under compression.
Their use is not recommended and the formulation for
this type of stress is not included either.

[0007] The loss of mechanical properties at high tem-
peratures of bars made of resins reinforced with fibres
for reinforcing concrete is another of the most important
disadvantages involved, to enable their use in building.
In comparison with steel some particular disadvantages
of these items when exposed to high temperatures can
be established:

- Loss of adherence between fibres: appearing
through the performance of resins at high tempera-
tures, the loss of adhesion causes on one hand a
reduction in the mechanical capacity of round bars
and other bars, and stops them from absorbing tan-
gential tensions.

- Adrop in strength and rigidity: both strength and ri-
gidity drop as the temperature rises. Strength and
rigidity drop drastically at temperatures of over
300°C due to the resin’s failure to transmit stresses
at high temperatures, depending on the type of resin
to be used and the duration of the thermal load.

[0008] The adherence of composite bars with concrete
is carried out by means of surface finishes with a view to
both materials, concrete and composite bars, working in
harmony. There are as arule three types of surface finish
for this type of round bar - corrugated, granular and gran-
ular - grooved.

[0009] From the state of the art it can be deduced that
this type of bars has been used as a reinforcement for
concrete since the late 20th century, with some advan-
tages over using steel structures, but its use has not yet
been applied, for the following conditioning factors:

- In supports and items under the prevalent action of
compressive loads, for which this type of material is
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not considered appropriate through the foreseeable
buckling of the fibres.

- With the creation of a finish protecting the interior of
the round bar from high temperatures in building and
under fire loads.

- With a surface finish keeping the highest level of ad-
herence under high temperatures.

Description of the invention

[0010] To palliate or eliminate the aforementioned
problems the bar reinforced with fibres for reinforcing
concrete is now being presented as subject of this inven-
tion patent.

[0011] The pultrusion bar or round bar intended to be
used as reinforcement for concrete comprises at least
three differentiated zones:

A first zone made up of a central core, formed of
bundles of filaments of glass fibres or other type of
reinforcements, stuck together by polymeric resins.
A second zone surrounding and binding the first
zone, made up in turn of reinforcement fabrics, pref-
erably glassfibre, whose purpose, apart from binding
the central core which it surrounds and envelops, is
to shield the first zone from high temperatures. This
fabric, as stated, is used for getting the greatest bind-
ing support, producing on one hand a surface heat
shielding due to the greater amount of fibre existing
in this zone, above all through the situation of the
weft of the fabric, which acts as afire protection man-
tle or protection for the central core of the first zone,
protecting this thermally, enabling its use in usual
parts of concrete, with its corresponding coatings in-
tended to support the effect of fire loads.

A third zone formed by adding to the second zone a
silica-based granulate of variable granulometry ag-
glutinated by means of resins that stand up to high
temperatures, which gives adherence to the bar with
the reinforced concrete in which the bar is located
as a reinforcement. For the adherence of this third
zone to the second, the second zone has to be chem-
ically stripped, to get rid of the formwork removal
agents, without damaging the fabrics existing in this.

[0012] The bar intended for working under compres-
sion and under the effect of fire loads is made by means
of the fabric which is located in the second zone, which
manages to bind together the fibres of the longitudinal
reinforcements of threads or bundles of fibres located in
the first zone, preventing the possibility of local buckling
of the fibres in turn due to the larger amount of fibres
existing in this second zone and the situation of the weft
of the fabric, ensuring thermal protection of the central
core which gives it greater strength under the effect of
external heat loads.
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Brief description of the figures.

[0013] We now go on to describe very briefly a number
of drawings which help to understand the invention better
and which are expressly associated with an embodiment
of this invention being presented as a non-limiting exam-
ple of this.

Figure 1 represents a longitudinal section of a bar
reinforced with fibres for reinforcing concrete, as the
subject of this invention.

Figure 2 represents the cross-section of a bar rein-
forced with fibres for reinforcing concrete, as the sub-
ject of this invention.

Figure 3 represents a view of one of the finishes of
the bar, in which one can observe that this is made
up of two types of fabric -1-1’and 2-2’, arranged in
such a way that these form a mesh of glass covering
the whole surface, acting as a mantle and providing
a band to bind the longitudinal fibres existing in the
central zone.

Figure 4 represents a view of another finish of the
bar reinforced with fibres, which in this case is made
up of a single fabric which envelops the central core
in a dual layer.

Preferential embodiment of the invention.

[0014] Ascanbe seenin Figure 1, the fibre-reinforced
bar for reinforcing concrete covered by this invention con-
sists at least of:

A first zone (1) formed of a central core, consisting
of threads or bundles of longitudinal filaments of
glass fibres or some other type of reinforcement,
stuck together by polymeric resins.

A second zone (2) which envelops the first zone,
formed of reinforcement fabrics, preferably bundles
of filaments of glass fibre which, apart from envel-
oping and binding the first zone, shield the first zone
against high temperatures.

A third zone (3) formed by adding a granulate se-
cured to the second zone (2) by means of resins,
giving adherence to the bar with the reinforced con-
crete in which the bar is fitted as reinforcement;

[0015] Figure 2 shows the cross-section of the bar re-
inforced with fibres for reinforcing concrete covered by
this invention.

[0016] Figure 3 represents one of the types of finish of
the second zone (2) where the finish is made by means
of two fabrics (1 and 1) and (2 and 2’), where the first of
these rotates anti-clockwise. In this same figure one can
see the relative situation of the weft (4) and the warp (3)
in these fabrics, where the warp (3) lies in parallel to the
bundles of glass fibre and the weft (4) is normal to these.
Although the representation is schematic, the type of fab-
ric used is a taffeta, with a weft whose filaments have the
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same width as that of the warp (3) and which beside this
cover the whole surface in several layers, acting practi-
cally as a glass fibre mantle and ensuring the binding of

the bundles in the first zone (1) by means of the weft.
[0017] Figure 4 represents another type of finish of the &
second zone (2) of Fig. 1), similar and with the same
functions as the one indicated in Figure 3, although using

a single fabric which envelops the central core (1) of Fig.

1) in a double layer, ensuring greater transversal coer-
cion in this case. 10

Claims

1. A bar based on polymers reinforced with fibres for 75
reinforcing concrete, characterised by comprising
at least:

a first zone (1) made up of a central core, con-
sisting of bundles of glass fibres or some other 20
kind of reinforcement, stuck together by poly-
meric resins.

A second zone (2) which surrounds the first
zone, formed of reinforcement fabrics, prefera-

bly of glass fibre, which envelop and bind togeth- 25
er the first zone, preventing local buckling of the
glass fibre bundles of the first zone.

A third zone (3) formed by adding a granulate
secured by means of resins withstanding high
temperatures to the third zone (2). 30

2. A bar reinforced with fibres for reinforcing concrete,
according to claim 1, characterised in that the re-
inforcements of the first zone are threads of glass
fibre filaments. 35

3. A bar reinforced with fibres for reinforcing concrete,
according to claim 1, characterised by the second
zone (2) acting as a glass mantle shielding the first
zone (1) from high temperatures. 40

4. A bar reinforced with fibres for reinforcing concrete,
according to claim 1, characterised in that the third
zone (3) gives adherence to the bar with the rein-
forced concrete in which the bar is fitted as a rein- 45
forcement, withstanding high temperatures through
using silica granules stuck with resins withstanding
high temperatures.
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