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External reinforcement for beams, columns, plates and the
like.

The present invention relates to an external reinforce-
ment for Dbeams, columns, plates and the like, moré
particularly a reinforcement which allows to increase the
maxlmum permissible load of exlisting beams, columns or
the 1liKe, made of wood, concrete, metal or another

material.

It is known that for reinforcing existing constructions,

eXternal reinforcements are provided which consist of,
for example, a steel sheet, whereby this latter is
attached to such construction by means of glue, bolts or
the like.

Such Known external reinforcement, however, shows the
disadvantage that, on one hand, it is very heavy and, on
the other hand, it is difficult to attach.

In order to eliminate said disadvantages, already an

alternative external reinforcement has been proposed,

which reinforcement consists of a plate formed of fibers,

such as, for example, carbon fibers, glass fibers or

aramlde fibers, which are embedded in a resin.

Up to the present, such reinforcement is provided in a

continuous process, for example, by pultrusion.

By means of this known technique, it is in fact possible
to realize an external reinforcement having a well-

defined composition, a very large 1length, a constant

width and thickness, énd a smooth surface.

Although such external reinforcement is conslderably less
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heavy "and can be provided relatively easy in comparison
Lo external reinforcements consisting of sheets, it shows
the considerable dlisadvantage that all fibers are
sltuated in the longitudinal direction of the plate-
shaped reinforcement, such that such plates can take up

forces only in their longitudinal direction.

In fact, the forces which in this case are exerted on the
fibers are transferred to the surrounding fibers only by

means of the resin.

Moreover, 1t 1is not possible to drill openings 1in such
Known reinforcing plates, in consideration of the fact
that this would result in a local 1nterruption of some
fibers, such that also the forces exerted on the thus

interrupted fibers can not be transferred on the

surrounding fibers.

Another disadvantage of the known external reinforcements
1s that the surface thereof is very smootﬁ as a result of
the production method of such plates, as a result of
which the adherence thereof on a construction to be
reinforced is rather small, such that, 1n order to
lmprove such adherence, this surface generally 1s treated
with the intention of roughening 1it, for example, by
sandblastiag, scouring or treating it in another manner,
which, however, is ve}y labour-intensive. Moreover, the
fibers may be damaged by such treatment, as a result of

which the strength of the reinforcing plate is reduced.

The present invention thus has an external reinforcement
as 1ts object which excludes the aforementioned and other

disadvantages of the known additional reinforcements and

better adherence and connection between the external

reinforcement and the column, beam or such to be
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reinforced.

The invention also aims at such external reinforcement which can be realized

thicker at the locations where the largest tensile and/or pressing forces occur.

According to the present description, there is provided an external reinforcement
in the form of a massive prefabricated plate having a longitudinal direction,
consisting in the combination of fibers and a resin wherein the fibers are
embedded in the resin and whereby the majority of the fibers is situated in the
longitudinal direction of the reinforcement, characterized in that well-defined
portions of the external reinforcement are provided with an additional
reinforcement formed by fibers which are arranged according to a direction

differing from the longitudinal direction of the reinforcement.

With the intention of better showing the characteristics of the invention,
hereafter, as an example without any limitative character, a preferred form of
embodiment of an external reinforcement for beams, columns, plates and such
Is described, with reference to the accompanying drawing that represents a
schematic perspective view of an external reinforcement 1 according to the

invention.

The external reinforcement 1 for beams columns, plates and the like is realized

in the form of a massive prefabricated plate 2 with a longitudinal direction.

Said plate 2 consists in the combination of fibers 3 and a resin 4, whereby the
fibers 3 are embedded in the resin 4 and whereby the majority of the fibers 3 Is

situated in the longitudinal direction of the reinforcement 1.

the aforementioned fibers 3 in the external reinforcement 1 may consist of glass
fibers, carbon fibers, aramide fibers or natural fibres, such as hemp, flax, cocos,
or a combination of such fibers, whereas the resin 4 preferably is an epoxy

resin, a vinyl ester resin, a polyester resin or another suitable kind of resin.
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According to the invention, a plate-shaped external reinforcement 1 will be
realized whereby not only the majority of the fibers 3 is situated in the
longitudinal direction of the external reinforcement 1, which also is the direction
in which a tensile force will be exerted upon the external reinforcement 1, but
moreover, according to the invention, an additional reinforcement is provided, at
least in well-defined portions 5 of the external reinforcement 1, by adding fibers
6 which are situated in at least one direction other than the longitudinal direction

of the external reinforcement 1.

In a particular form of embodiment- that is not represented in the drawing, the
thickness of the external reinforcement 1 may be variable in the longitudinal
direction thereof in order to strengthen the reinforcement at the locations where
the tensile and/or pressing forces are the largest, for example, in case of an

external reinforcement 1 for a beam, in the middle of the length of the beam.

The fibers 6 in the aforementioned well-defined parts 5 are directed such that
they cross each other, such that, when driling through the external
reinforcement 1, the tensile and/or pressing forces are transferred to other
reinforcement fibers, which allows for a mechanical anchoring of the external
reinforcement 1 to the material to be reinforced, by means of screws, bolts and

such.

Moreover, locally a rough surface is obtained, which offers the important
advantage that the adherence of the glue increases, as a result of which the

reinforcement will take up the forces in a better way.

According to the Iinvention, the external reinforcement 1 can take up forces
which are not directed according to the longitudinal direction of the material to

be reinforced.
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Before being applied on site, the external reinforcement 1 can be provided at
one or both sides with a fabric with poor adherence, which fabric, when

removed, leaves an impression on the external reinforcement 1.

By removing this fabric before applying the external reinforcement 1, also a
rough surface is obtained, such that additional treatments, such as sandblasting

or scouring of the reinforcement, become redundant.

The aforementioned fabric with poor adherence moreover protects the external
reinforcement 1 against pollution, such as fingerprints, dust and such, which
might render the glueing of the external reinforcement 1 to the material to be

reinforced difficult.

In a particular case, the external reinforcement 1 can be isotropic on well-

defined locations.

As an external reinforcement 1 according to the invention, at least at the
locations where it is attached by means of glue, bolts or such to a beam, column
or such, is provided with additional fibers 6 which are directed otherwise than
the longitudinal direction of the aforementioned majority of the fibers 3, it is
obtained that the provision of openings in the reinforcement 1 for passing the
aforementioned bolts remains without effect on the tensile or pressing strength

of the longitudinally-directed fibers 3.

In fact, such openings can be provided in said external reinforcement
beforehand or afterwards, for example, when manufacturing the reinforcement,
more particularly by providing the fibers, previous to the hardening of the resin,

in such a manner that they are arranged around the required openings.

The aforementioned fibers 6 which have to provide for the additional
strengthening in the external reinforcement 1, can be formed by fabrics, warp-

knit fabrics, mats, fleeces or such consisting of fibers 6 which are arranged at



CA 02393993 2007-03-22

6

least according to one direction which deviates from the longitudinal direction of

the external reinforcement 1.

At the surface of the external reinforcement 1, furthermore a fleece, either
electrically conducting or not, may be provided, such as, for example, a

glassfiber fleece, a polyester fleece or such.

The present invention is in no way limited to the embodiment described in the
aforegoing and represented in the drawing, but such an external reinforcement
for beams, columns and the like may be realized in a variety of forms and

dimensions without leaving the scope of the invention.
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WHAT IS CLAIMED IS:
1. External reinforcement in the form of a massive prefabricated plate

having a longitudinal direction, consisting in the combination of fibers and a resin
wherein the fibers are embedded in the resin and whereby the majority of the
fibers is situated in the longitudinal direction of the reinforcement, characterized
In that well-defined portions of the external reinforcement are provided with an
additional reinforcement formed by fibers which are arranged according to a

direction differing from the longitudinal direction of the reinforcement.

2. External reinforcement according to claim 1, characterized in that the
thickness thereof is variable locally, depending on the tensile forces or pressing

forces exerted thereupon.

3. External reinforcement according to claim 1, characterized in that at least

a part of the fibers is formed by a fabric, a warp-knit fabric, mats or fleeces.

4. External reinforcement according to claim 1 or 3, characterized in that the
fibers are formed at least partially by glass fibers, carbon fibers, aramide fibers,

natural or synthetic fibers or a combination thereof.

5. External reinforcement according to any one of claims 1 to 4,
characterized in that as a resin, epoxy resin, polyester resin, vinyl ester resin,

phenole resin, a mineral resin or a thermoplast is used.

0. External reinforcement according to any one of claims 1 to 5,
characterized in that said external reinforcement has one or both sides provided,
at least locally, with a fabric having an adherence allowing a removal of the
fabric from said external reinforcement which, when removed, leaves an

Impression on the external reinforcement.
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