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Description

[0001] The invention relates to plastic plate structures
used for manufacturing concrete or reinforced concrete
units with a plastic surface layer.
[0002] In the field of hydraulic engineering, especially
in establishing sewerage systems pre-fabricated rein-
forced concrete pipes and also plastic or steel pipes are
used in large quantities. One of the most important ad-
vantages of reinforced concrete pipes, especially when
they are used to construct gravity-type and low-pressure
pipes, is that by using them static stability can be ensured
practically under any circumstances of construction, and
the necessary and adequate static - load-bearing - re-
quirements with respect to such pipes can be fulfilled
precisely and completely. While pipelines made from re-
inforced concrete pipes are constructed below the
ground surface as rigid structures, pipelines made from
plastic pipes, due to their high degree of elasticity, can
be made to comply with stability conditions by making
use off the active lateral earth pressure, which requires
an extremely accurate pipe-laying technology. The ad-
vantage of pipelines constructed from plastic, especially
fibre-reinforced polyester pipes is that their resistance to
corrosion and abrasion and their hydraulic characteris-
tics are extremely good, at the same time their disadvan-
tages is that they are rather highly priced. The same char-
acteristics of reinforced concrete pipes and other prod-
ucts are less favourable than those of plastic structures,
by their price is so much more favourable that due to this
reinforced concrete pipes have become significantly
more widely used.
[0003] As a result of this the improvement of the above
characteristics of reinforced concrete and concrete pipes
and structures - pipelines, pits, tanks, basins and others
- especially their resistance to abrasion and corrosion, is
gaining increasing experience.
[0004] In connection with this we point out that the rapid
construction of sewer systems and purification plants and
cooperation between small settlements in the field of
sewage treatment - enforced even by taking financial
measures - results in a situation where already rotted
sewage arrives at the sewage raiding plants with a high
concentration of sulphate ion, with a pH value of even 2
but often between 1 and 2, as a result of which the pro-
tection of pipelines and other structures such as pits,
tanks, basins, etc., against corrosion by providing them
with a plastic coating gains significance. Obviously such
coatings should have a sufficient level of stability, and
generally the possibility of repeated coating during oper-
ation should also be ensured at a reasonable cost.
[0005] Due to agricultural development there is an in-
creasing number of technologies increasing demand for
reinforced concrete structures exposed to intensive cor-
rosive effects. Such structures are, for example, struc-
tures at biogas plants where biogas is produced from
organic waste, manure deriving from cattle and pig farms
and in some cases from sludge deriving from municipal

sewage-treatment plants. Of all structures at biogas
plants the corrosive effect is the most intensive at heated
rotting ranks, and there is also an abrasive effect deriving
from the circulation of biomass. Protection against such
effects bears outstanding significance, and a technical
requirement resulting from the nature of biogas technol-
ogy also needs to be fulfilled, namely that the heated
rotting structure, first of all dome, needs to be gas-tight.
[0006] Different forms of plastic coating ("relining"
technologies) have been used for a long time for the re-
construction of damaged or spoilt concrete or/and rein-
forced concrete pipelines, for example by spraying dif-
ferent liquid plastic compositions or applying a foil cover
on their surface, or even by making an independent plas-
tic pipe out of plastic pipe units inside the existing pipe-
lines, but often the efficiency of sprayed coatings is not
satisfactory either from technical or economical aspects,
static composite action between the independent and
rather thick plastic pipe with the already existing pipe
cannot be regarded as solved, the static function is filled
- at least mainly - by the plastic pipe, so the realisation
of such pipeline reconstruction is generally extremely ex-
pensive.
[0007] In the case of concrete and reinforced concrete
structures with a plastic coating it is often a problem -
depending on the circumstances of use - that the thermal
expansion coefficients of the two different types of ma-
terials are rather different, which makes their permanent
joint construction even more difficult.
[0008] U.S. Patent No. 6,426.029 B1 discloses a plas-
tic plate structure according to the preamble of claim 1.
[0009] The U.K. Patent No. 1,125.602 relates to a
method of bonding of a plastic plate to a settable material,
e.g. liquid concrete.
[0010] The task to be solved with the invention is to
produce concrete or reinforced concrete pipes and struc-
tures, such as pits, tanks, basins, etc., provided with a
plastic surface layer, which completely preserves the ad-
vantages of reinforced concrete and concrete structures
and makes it possible to exploit the favourable charac-
teristics of plastics at the same time, especially their ex-
cellent resistance to corrosion and abrasion and their fa-
vourable hydraulic characteristics, enabling by this the
economical construction of pipelines or other structures.
[0011] The invention is based on the recognition that
if perfect composite action can be ensured between the
reinforced concrete or concrete structural element, such
as a pipe unit, and a solid curved or flat plastic plate, such
as a piece of plastic pipe, resting on its internal surface,
then a plastic layer of such a small dimension of thickness
is needed, which only needs to fill functions of corrosion
resistance, abrasion resistance and hydraulic functions,
while the function of the reinforced concrete structure is
only to fulfil static requirements, and this combination
unites the positive characteristic features of the two types
of material in the most economic way possible, and the
new product realised has a usage value higher than all
similar products known before. We also realised that the
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above connection can be realised by fitting a metal wire,
practically steel wire with an untreated surface, into the
plastic plate element, such as pipe unit, during the man-
ufacturing process, from which wire barbs and hooks ex-
tend laterally, and at least a part of them protrude from
the plate element, such as pipe unit on the side where
the plate element is to be connected to the reinforced
concrete structure. If these protruding barbs are embed-
ded either in the fresh concrete material of the reinforced
concrete structure, for example during the manufacturing
process, or into the layer or mortar - containing cement
as a binding agent - created by injection along the surface
of the already set reinforced concrete structure, being in
composite action with the material of the concrete unit,
a connection eliminating the problems that may derive
from the classic anchoring, that is mechanic concrete
technology and the difference between the heat expan-
sion coefficients of the united materials is realised be-
tween the plastic plate and the concrete or reinforced
concrete structure. Also, we realised that in order to solve
the given task thermosetting artificial resin with the most
favourable functional fibre-reinforcement, first of all fibre-
glass-reinforcement, especially polyester resin, also pro-
vides a fairly favourable possibility for embedding the
wire into the plate material.
[0012] On the basis of the above recognition, in ac-
cordance with the invention the set task was solved with
a concrete or reinforced concrete body, especially pipe
or tank, provided with a plastic surface layer, the essence
of which is that the plastic layer is made of a cross-linked,
thermosetting, fibre-reinforced plastic plate, in which
or/and to which a metal wire is (or metal wires are) fitted,
favourably embedded, containing barbs protruding into
the concrete material or into the cemented layer in com-
posite action with the concrete material. Practically the
plastic layer is made of fibreglass polyester resin. Fa-
vourably the plastic layer is made from basalt fibre, car-
bon fibre, aramid fibre, kevlar fibre, glass fibre or a com-
bination of two or more of the above and from vinylester
or epoxy or furan or bakelite or melamine or polyester
water-based polyurethane resin. Practically the metal
wire is - "black" - steel wire with an untreated surface.
The barbs may be straight pieces of wire, or they may
be shaped like hooks.
[0013] The invention also relates to a plate structure
used for the manufacturing of concrete or reinforced con-
crete units with a plastic layer, which is based on that a
metal wire containing barbs is fitted into or/and to the
material of the fibre-reinforced cross-linked thermoset-
ting artificial resin, the barbs of which protrude from the
surface of the plate structure facing the concrete or re-
inforced concrete unit to be connected to it. A favourable
construction of this plate structure is characterised by
that on its external surface opposite the concrete or re-
inforced concrete unit it has a smooth plastic surface lay-
er on the internal side of which further layers are applied
including one or more layers of glass-fibre fleece or/and
synthetic glass-fibre fleece impregnated with thermoset-

ting cross-linked artificial resin, and then on top of it - in
a given case - quartz sand and/or cut fibres are applied
by spraying; and the barbed metal wire is embedded in
this further layer and/or fastened to it with a linear fas-
tening device applied onto the further layer in one or more
layers, for example, by coiling, favourably with fibreglass
and/or plastic roving tape impregnated with thermoset-
ting artificial resin. In accordance with a further favoura-
ble feature of the invention the plate structure is made
from a combination of polyester, vinylester, epoxy, furan,
bakelite, melamine or water-based polyurethane resin
and/or basalt fibre and/or carbon fibre and/or aramid fibre
and/or kevlar fibre. It may also be favourable, if the plate
structure contains barbed steel wire with an untreated
surface, with a diameter of 0.4-1.0 mm, favourably be-
tween 0.6-0.8 mm. According to another feature of the
invention the plate structure contains a layer (or layers)
of 20-50 g/m2 glass fibre fleece and 20-50 g/m2 synthetic
fleece; the thickness of the smooth layer is between
20-80 m, favourably about 40-50 m.
[0014] The manufacturing procedure of the plate struc-
ture is based on that

- a pipe-shaped layer of thermosetting artificial resin,
favourably polyester resin, favourably wrapped in
seal foil is applied;

- on the above layer one or more layers of glass fibre
fleece and/or synthetic fleece impregnated with ar-
tificial resin, especially polyester resin are applied,
and favourably the air is discharged from these lay-
ers for example with a knurled roller; and

- a layer of sand and/or cut fibres, practically a layer
of quartz sand and/or fibreglass, is applied onto the
surface of the above layer by spraying; then, after
this last layer has been cured as a result of infrared
heat-curing, it is covered with several layers of pre-
stressed roving fibre, especially glass fibre impreg-
nated with artificial resin, by radial spiral coiling, and
in the course of the coiling operation sand, practically
quartz sand and/or cut fibres, especially glass fibre
is sprayed on the surface; then

- on the surface created in this way barbed metal wire,
favourably untreated steel wire is coiled spirally; then

- in the opposite direction with respect to the direction
of coiling the metal wire, practically with the same
pitch, a linear clamping unit pressing against the met-
al wire and fixing it in its position, favourably fibre-
glass roving impregnated with thermosetting artificial
resin is coiled on the surface leaving the barbs free,
and in the given case the surface is roughened by
sand-spraying.

[0015] Below the invention is described in detail on the
basis of the attached drawing, which include exclusively
equipment for manufacturing pipes the internal surface
of which is coated with a plastic layer, as examples not
restricting the scope of protection. In the drawings
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figure 1 is equipment for manufacturing rein-
forced concrete pipes with a plastic
layer, with a large diameter, shown in
schematic linear axial section;

figure 2 shows the equipment as in figure 1,
in an intermediate technological
phase;

figure 3 shows different equipment in vertical
section, for manufacturing reinforced
concrete pipes with a large diameter,
the internal surface of which is coated
with a plastic layer;

figures 4 and 5 show the operation of coiling the
barbed metal wire in the case of a
plastic plate structure to be construct-
ed as a cylindrical shell, in side view;

figure 6 shows the operation of fastening the
coiled metal wire with roving fibre-
glass tape;

figure 7 shows the process of producing the
shell, in perspective view.

[0016] Figure 1 shows a prefabricated reinforced con-
crete pipe 1 with a large diameter, for example a diameter
of 800 mm, with a steel coupler 3 at one end, which re-
inforced concrete pipe 1 is standing with its front side,
that is its side opposite the end with a coupler 3, on a
production plane, on a ring-shaped seal 2 for example
made of rubber. The prefabricated reinforced concrete
pipe 1 may be made for example using the ROCLA-tech-
nology, and its internal D1 diameter is a few centimetres,
for example 6-3 cm-s larger than the planned nominal
diameter. The reinforced concrete pipe 1 with a primed
internal surface contains injection pipes 4 situated in one
plane, entering the pipe 1 from the outside near its lower
- supporting - end, which injection pipes 4 have cut-off
cocks 4a. Practically at least two injection pipes should
be used situated opposite each other, but it is even more
favourable to use four-six regularly spaced injection
pipes 4.
[0017] According to the invention the internal surface
of the prefabricated reinforced concrete pipe 1 is coated
with a plastic layer by creating a pipe-shaped internal
shell 5 made of fibreglass polyester, containing barbs 8
embedded in its material protruding outwards, with a
steel wire, inside the reinforced concrete pipe 1 in the
following way:

the shell 5 - the wall of which may be 4-2 mm thick,
and the construction of which is described in detail
below - is entered into the reinforced concrete pipe
1 in a vertical position from above and downwards
(figure 1, arrows), which is possible, because the
external D2 diameter of the shell 5 - measured be-
tween the external end of the protruding barbs and
the internal shell surface - is the same as the nominal
diameter of the finished product, so D1 > D2. In figure
2 the width of the created gap 7 is indicated with

reference letter k. Then the shell 5 (in a way already
known in itself, not shown in the figures) is stiffened
from inside, and it is fixed in its position taken inside
the reinforced concrete pipe 1 with the help of a ring-
shaped upper clamp 6 and clamping elements 6a
shown in figure 2. According to the above a gap 7 of
a width of 1-2 cm is created between the external
surface of the shell 5 and the internal surface of the
reinforced concrete pipe 1, and the steel barbs 8
mentioned above protruding from the shell 5 extend
into this gap 7. In the following step the gap 7 is filled
with cemented grouting mortar or cement grout - the
composition of which should be determined to pre-
vent shrinkage of the injected material - injected as
shown by arrows b. In the course of the injection
process obviously performed under overpressure
the seal 2 prevents the mortar from leaving at the
bottom, and the mortar is moved from the bottom to
the top to overcome the risk of the creation of air
pockets and discontinuities.

[0018] The barbs 8 of the wire embedded into the fi-
breglass polyester material of the shell 5 - practically the
shell 5 contains at least several hundreds of barbs 8 per
square centimetre, which means that the same number
of mechanic supporting points are created between the
shell 5 and the mortar layer - set perfectly into the hard-
ened cemented injected mortar, and the mortar layer it-
self binds to the primed internal surface of the reinforced
concrete pipe 1 possibly sprayed with quartz sand - en-
tering the gaps between the sand grains - with a cement-
cement connection. In order to make this bond more in-
tensive the external surface of the shell 5 may also be
roughened by spreading quartz sand on it, and in this
way the material of the mortar sets in it too.
[0019] After the injected mortar hardens at least partly,
the internal strutting of the clamp 6 and the shell can be
removed, the holes of the injecting pipes 4 can be sealed
and the reinforced concrete pipe 1 the internal surface
of which has now been coated with a plastic layer can
be taken off the seal 2 and put in use.
[0020] The equipment shown in figure 3 and the tech-
nology illustrated with it is different from the equipment
and technology shown in figures 1 and 2 in respect of
that instead of injecting afterhardening material compos-
ite action between the plastic shell 5 and the reinforced
concrete pipe is realised by connecting the previously
prepared shell 5 to the not yet set material of the rein-
forced concrete pipe itself, and in this way the barbs 8 of
the metal wire are embedded into the fresh concrete, and
after the concrete sets perfect composite action is creat-
ed between the shell 5 and the finished reinforced con-
crete pipe. In figure 3 the external mould unit of the mould
9 of the reinforced concrete pipe to be made is marked
with reference number 9a, and the internal mould unit
(mould skirt) is marked with reference number 9b. At the
bottom the mould 9 is positioned vertically with a centre
ring 13. Before the concrete is filled into the mould space
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14 reinforcement marked with reference number 10 as
a whole is placed in it together with the pipe-shaped shell
5 pulled onto the internal mould unit 9b, which shell 5
may be the same as the one sown in and described in
connection with figures 1 and 2, so it is made of fibreglass
polyester into a which a steel wire containing barbs 8
extending outside into the mould space 14 is embedded.
Inside the pipe-shaped mould 9 there is a stiffening struc-
ture 11 known in itself, which, with the help of tension
bolts 12, exerts an adjustable supporting force onto the
internal surface of the mould 9, while on the external side
the external mould unit 9a is supported by stiffening rings
15.
[0021] With the help of the equipment shown in figure
3 pipes with a plastic layer on their internal surface are
manufactured according to the following:

the mould 9 with vertical geometrical central axis x
is assembled and connected to centre ring 13 placed
on the production plane t, the fibreglass polyester
shell 5 with a slightly larger internal diameter than
the external diameter of the internal mould unit 9b is
pulled onto the internal mould unit 9b from above,
then the reinforcement 10 of the reinforced concrete
pipe to be manufactured is placed inside the mould
space 14. After fitting the stiffening structure 11 with
tension bolts 12 the mould space 14 is filled with
monolithic concrete as shown by arrows c, the con-
crete is compacted by vibration and hardened by
steaming. According to this technology the plastic
shell 5 and the reinforced concrete pipe are built to-
gether in the same phase as the manufacturing of
the pipe, and the barbs embedded in the set concrete
material ensure perfect composite action between
the reinforced concrete pipe and the internal plastic
layer.

[0022] Below the manufacturing procedure of a fibre-
glass polyester artificial resin shell according to the in-
vention functioning as an internal plastic layer of rein-
forced concrete pipes as above is described as an ex-
ample, with reference to figures 4-7.
[0023] For the manufacturing of the shell a steel pipe
- tool - is used of a maximum favourable length of 6.5 m,
with an external diameter suiting the internal diameter of
the reinforced concrete pipe to be manufactured, which
is generally 300-3000 mm, and 35 m, 100 mm wide seal
polyester foil is wrapped around the external surface of
the steel pipe.
[0024] This seal foil surface is coated evenly with a 50
m thick layer of flexible abrasion-proof polyester resin. In
the finished product this layer forms the internal surface
of the pipeline made from such reinforced concrete pipe
in direct contact with the medium forwarded inside the
pipes, such as sewage.
[0025] Two layers of 100 mm wide 29.4 g/m2, 0,3 mm
thick glass fibre fleece (ERC) is applied onto the polyester
resin layer, and then on these two layers 24 g/m2, 0.09

mm thick layer of synthetic polyester fleece is wound; all
three layers are impregnated with polyester resin and the
air is discharged from them using a knurled roller.
[0026] In the following step the whole surface is evenly
coated with a layer of dried and assorted quartz sand of
a grain-size of 0.8-1.2 mm and 19 m cut fibreglass.
[0027] The internal layer made from part-layers as de-
scribed above is cured by infrared heat-curing and a ther-
mosetting activator and peroxide system. This internal
layer ensures resistance to 150-bar pressure, was, abra-
sion and chemicals. The external surface of the internal
layer - which, for example in the case of pipelines is in
direct contact with the liquid flowing inside it - is perfectly
smooth, which ensures excellent hydraulic characteris-
tics for the pipeline, and it is also highly resistant to de-
posits.
[0028] After the internal layer is cured, 1,200 tex E
glass fibre roving is coiled on it in precisely controlled
and tense condition, by radial coiling (about 89°), impreg-
nated with polyester resin. At the same time as radial
coiling performed to an extent providing 50% coverage
10-50 mm long cut 19 m fibreglass and dried and assorted
quartz sand of a diameter of 0.8 - 1.2 mm is also spread
on the surface. On this layer made by coiling roving fibre
- in a number needed for the calculated and dimensioned
wall width - further layers (generally one-three layers) are
applied.
[0029] In the following step the untreated barbed steel
wire - with a black surface - of a diameter of 0.3 - 1.5 mm,
favourably 0.6-0.8 mm us coiled onto the complete cy-
lindrical surface along a spiral track - with funnel-type
guidance -, with a 100 mm pitch. This operation is shown
in figure 4, where the pipe-shaped plastic shell with lon-
gitudinal geometrical axis y made as above is marked
with reference number 15, the barbed steel wire is
marked with reference number 16, and the pitch is indi-
cated with reference letter m.
[0030] Figure 5 shows a section of the plastic shell 15
and the steel wire 16 coiled on it as in figure 4 on an
expanded scale, where the steel wire 16 consists of two
intertwined steel wire sections 16a,’ 16b, on each of
which two short pieces of steel wire containing barbs 8
are coiled at a given place 17 each, in a way that their
ends protruding in different directions - partly inwards
and partly outwards - form the barbs 8. The practically
same distance between the places 17 is determined to
ensure a sufficient number and density of barbs protrud-
ing from the shell 15 to provide appropriate composite
action between the shell 15 and the reinforced concrete
pipe to be manufactured. For example one hundred of
evenly scattered barbs may protrude from the shell sur-
face per m2.
[0031] After the barbed steel wire 16 has been coiled
as shown in figures 4 and 5, on a spiral track going in the
opposite direction with respect to the coiling direction,
but with the same pitch 100 mm wide strand fastening
the steel wire 16 impregnated with thermosetting artificial
resin, practically roving tape impregnated with such arti-
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ficial resin, is coiled on the surface, and the complete
surface is covered by such radial coiling - which ensures
perfect fixation of the steel wire -, except for the barbs 8
protruding outwards, which form the points ensuring con-
nection with the concrete. This step of the procedure is
shown in figure 6.
[0032] Finally, in the last step one layer of dried and
assorted quartz sand with a diameter of 0.8-1.2 mm is
spread on the external surface, as a result of which ad-
ditional bond - apart from the connection ensured by the
barbs 8 - is realised between the concrete and the shell,
which may increase the efficiency and safety of compos-
ite action. It is pointed out here that the process of the
steps described above can be followed in figure 7, where
the same reference numbers are used as before, and
the pipe-shaped plate element formed by the layers be-
low the steel wire 16 is marked with reference number
19 as a whole.
[0033] By choosing the density of the barbs of the steel
wire and the extent of the pitch the number of the con-
nection points - that is barbs - joining the concrete or the
injected cemented mortar layer can be determined, that
is the bond between the plastic layer and the concrete
unit can be dimensioned.
[0034] The advantage of the invention is that beside
preserving the positive characteristics of concrete and
reinforced concrete - filling the static function perfectly -
a plastic layer can be formed on the surface of the con-
crete or reinforced concrete unit in a simple and econom-
ical way, with an optimal degree of resistance to water
and abrasion, forming an absolutely stable bond to con-
crete materials; there are no problems deriving from the
different heat-expansion coefficients of the two materials,
and the lifetime of the finished product representing an
extremely high usage value is extremely long.

Claims

1. Plastic plate structure for manufacturing a concrete
or reinforced concrete pipe unit with a plastic surface
layer, the plate structure preferably comprising a
cross-linked, thermosetting material and reinforcing
fibres, characterised by that the plastic plate struc-
ture comprises a pipe-shaped shell (15) and at least
one barbed metal wire (16) comprising a plurality of
barbs (8) is coiled onto the pipe-shaped shell (15),
such that the barbs (8) protrude from one surface of
the plate structure.

2. The plastic plate structure according to claim 1, char-
acterised by that it is made of fibreglass polyester
resin.

3. The plastic plate structure according to claims 1 or
2, characterised by that it is made from a combina-
tion of polyester, vinylester, epoxy, furan, bakelite,
melamine or water-based polyurethane resin and/or

basalt fibre and/or carbon fibre and/or aramid fibre
and/or kevlar fibre.

4. The plastic plate structure according to any of claims
1 to 3, characterised by that the barbed metal wire
(16) is barbed steel wire (16) with an untreated sur-
face, with a diameter of 0,3-1,5 mm, preferably be-
tween 0.6-0.8 mm.

5. The plastic plate structure according to any of claims
1 to 4, characterised by that it contains a layer (or
layers) of 20-50 g/m2 glass fibre fleece and 20-50
g/m2 synthetic fleece.

6. The plastic plate structure according to any of claims
1 to 5, characterised by that the plastic plate struc-
ture contains a layer (or layers) of dried and assorted
quartz sand with a diameter of 0.8-1.2 mm.

7. The plastic plate structure according to any of claims
1 to 6, characterised by that the thickness of the
external smooth layer of the plastic plate structure
is between 20-80 m, preferably about 40-50 m.

8. The plastic plate structure according to any of claims
1 to 7, characterised by that the pipe-shaped shell
has an internal layer comprising:

- an inner pipe-shaped layer of thermosetting
artificial resin, preferably polyester resin, pref-
erably wrapped in seal foil;
- around the inner pipe-shaped layer one or
more layers of glass fibre fleece and/or synthetic
fleece impregnated with artificial resin, especial-
ly polyester resin; and
- around the impregnated layer a sprayed layer
of sand and/or cut fibres, preferably a layer of
quartz sand and/or fibreglass; and
- further having an external layer comprising
several layers of pre-stressed roving fibre, es-
pecially glass fibre impregnated with artificial
resin, applied to the internal layer by radial spiral
coiling and optionally being sprayed with sand,
preferably quartz sand, and/or cut fibres, pref-
erably glass fibres; and

the barbed (8) metal wire is coiled spirally around
the external layer; and the plastic plate structure has
a linear clamping unit, preferably fibreglass roving
impregnated with thermosetting artificial resin, coiled
on the outer surface in a direction opposite to the
direction of coiling of the barbed wire (16), preferably
with the same pitch.

9. Use of a plastic plate structure according to any of
claims 1 to 8 for manufacturing a concrete or rein-
forced concrete unit with a plastic surface layer, the
unit comprising a concrete body, optionally of rein-
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forced concrete and the concrete body is in the form
of a pipe having an internal surface, wherein the
plastic plate structure is arranged such that the pro-
truding barbs (8) extend into the internal surface of
the concrete body or into an intermediate cemented
layer bound to the internal surface of the concrete
body.

10. Use of the plastic plate structure according to claim
9, wherein the barbs (8) of the barbed wire (16) pro-
trude into an intermediate cemented layer, the use
comprising the steps of:

(a) fitting the plastic plate structure into the con-
crete or reinforced concrete pipe unit at a given
distance from the surface of the hardened con-
crete body to be provided with a plastic surface
layer such, that a gap is formed between the
concrete body and the plastic plate structure,
and the protruding barbs extend into the gap,
and
(b) subsequently creating the intermediate ce-
mented layer by filling the gap with cemented
afterhardening material.

11. Use of the plastic plate structure according to claim
10, wherein the concrete body is in the form of a
prefabricated concrete pipe (1) comprising a wall
having an internal surface and having one or more
openings in the proximity of its lower end, and placing
the concrete body with its lower end on a favourably
ring-shaped seal (2) situated on a horizontal produc-
tion plane; and
in step (a) the plastic plate structure is fitted at a
given distance (k) from the internal surface of the
concrete body; and
in step (b) the gap (7) is filled with cemented after-
hardening material through one or more injection
pipes (4) entering the opening(s).

12. Use of the plastic plate structure according to claim
9, wherein the barbs (8) of the barbed wire (16) pro-
trude into the concrete body, the use comprising the
steps of:

(a) fixing the plastic plate structure to the internal
side of a shuttering such, that the protruding
barbs (8) extend into a space opposite said in-
ternal side,
(b) filling the space with concrete, and
(c) removing the shuttering after the concrete
has set.

13. Use of the plastic plate structure according to claim
12, wherein a mould (9) having an external mould
unit (9a) and an internal mould unit (9b) and a mould
space (14) between the two, is set up on a production
plane (t), preferably stabilised with a centre ring (13)

and a stiffening structure (11), the shuttering being
formed by the internal mould unit (9b);
step (a) is performed by pulling the plastic plate struc-
ture, which is in the form of a pipe-shaped shell (5),
on the internal mould-member (9b) such that the pro-
truding barbs (8) extend into the mould space (14),
and optionally reinforcement (10) is placed in the
mould space (14); and
step (b) is performed by filling the mould space (14)
from the top with monolithic concrete.

Patentansprüche

1. Kunststoffplattenstruktur zur Herstellung einer Be-
ton- oder Stahlbetonrohreinheit mit einer Kunststoff-
Oberflächenschicht, wobei die Plattenstruktur be-
vorzugt ein vernetztes, wärmehärtendes Material
und Verstärkungsfasern umfasst, dadurch gekenn-
zeichnet, dass die Kunststoffplattenstruktur, eine
röhrenförmige Schale (15) umfasst und mindestens
ein Metallstacheldraht (16), welcher eine Mehrzahl
an Stacheln (8) umfasst, auf die röhrenförmige Scha-
le (15) gewickelt ist, so dass die Stacheln (8) aus
einer Oberfläche der Plattenstruktur herausragen.

2. Kunststoffplattenstruktur gemäß Anspruch 1, da-
durch gekennzeichnet, dass sie aus Glasfaser-
Polyesterharz ist.

3. Kunststoffplattenstruktur gemäß den Ansprüchen 1
oder 2, dadurch gekennzeichnet, dass sie aus ei-
ner Kombination aus Polyester, Vinylester, Epoxid,
Furan, Bakelit, Melamin oder wasserbasiertem Po-
lyurethanharz und/oder Basaltfaser und/oder Koh-
lenstofffaser und/oder Aramidfaser und/oder Kevlar-
faser ist.

4. Kunststoffplattenstruktur gemäß einem der Ansprü-
chen 1 bis 3, dadurch gekennzeichnet, dass der
Metallstacheldraht (16) Stahlstacheldraht (16) mit ei-
ner unbehandelten Oberfläche mit einem Durch-
messer von 0,3-1,5 mm, bevorzugt zwischen 0,6-0,8
mm ist.

5. Kunststoffplattenstruktur gemäß einem der Ansprü-
chen 1 bis 4, dadurch gekennzeichnet, dass sie
eine Schicht (oder Schichten) aus 20-50 g/m2 Glas-
faservlies und 20-50 g/m2 Kunststoffvlies enthält.

6. Kunststoffplattenstruktur gemäß einem der Ansprü-
chen 1 bis 5, dadurch gekennzeichnet, dass die
Kunststoffplattenstruktur eine Schicht (oder Schich-
ten) aus getrocknetem und gemischtem Quarzsand
mit einem Durchmesser von 0,8-1,2 mm enthält.

7. Kunststoffplattenstruktur gemäß einem der Ansprü-
chen 1 bis 6, dadurch gekennzeichnet, dass die
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Dicke der glatten äußeren Schicht der Kunststoff-
plattenstruktur zwischen 20-80 m, bevorzugt etwa
40-50 m ist.

8. Kunststoffplattenstruktur gemäß einem der Ansprü-
chen 1 bis 7, dadurch gekennzeichnet, dass die
röhrenförmige Schale eine innere Schicht aufweist,
welche umfasst:

- eine röhrenförmige innere Schicht aus wärme-
härtendem Kunstharz, bevorzugt Polyester-
harz, bevorzugt eingewickel in Dichtfolie;
- um die röhrenförmige innere Schicht herum
eine oder mehrere Schichten aus mit Kunstharz,
insbesondere Polyesterharz imprägniertem
Glasfaservlies und/oder Kunststoffvlies; und,
- um die imprägnierte Schicht herum eine ge-
spritzte Schicht aus Sand und/oder geschnitte-
nen Fasern, bevorzugt eine Schicht aus Quarz-
sand und/oder Glasfasern; und
- welche weiterhin eine äußere Schicht aufwei-
set, die mehrere Schichten aus vorgespannten
Roving-Fasern umfasst, insbesondere mit
Kunstharz imprägnierte Glasfasern, welche auf
die innere Schicht mittels radialer Spiralwick-
lung aufgebracht ist und die gegebenenfalls mit
Sand, bevorzugt Quarzsand, und/oder ge-
schnittenen Fasern, bevorzugt Glasfasern, be-
sprüht ist; und

wobei der Metallstacheldraht (8) spiralförmig um die
äußere Schicht herum gewickelt ist; und wobei die
Kunststoffplattenstruktur eine lineare Klemmeinheit
aufweist, bevorzugt mit wärmehärtendem Kunstharz
imprägniertes Glasfaser-Roving, welche auf die äu-
ßere Oberfläche in einer Richtung entgegengesetzt
zu der Wickelrichtung des Stacheldrahtes (16), be-
vorzugt mit dem gleichen Abstand, aufgewickelt ist.

9. Verwendung einer Kunststoffplattenstruktur gemäß
einem der Ansprüchen 1 bis 8 zur Herstellung einer
Beton- oder Stahlbetoneinheit mit einer Kunststoff-
Oberflächenschicht, wobei die Einheit einen Beton-
körper, gegebenenfalls aus Stahlbeton, umfasst und
wobei der Betonkörper in der Form einer Röhre ist,
welche eine innere Oberfläche aufweist, wobei die
Kunststoffplattenstruktur so angeordnet ist, dass die
herausragenden Stacheln (8) sich in die innere
Oberfläche des Betonkörpers hinein oder in eine ze-
mentierte Zwischenschicht, die an die innere Ober-
fläche des Betonkörpers gebunden ist, hinein er-
streckt.

10. Verwendung der Kunststoffplattenstruktur gemäß
Anspruch 9, wobei die Stacheln (8) des Stacheldrah-
tes (16) in eine zementierte Zwischenschicht hinein-
ragen, wobei die Verwendung die Schritte umfasst:

(a) Einpassen der Kunststoffplattenstruktur in
die Beton- oder Stahlbetonrohreinheit in einem
vorgegebenen Abstand von der Oberfläche des
ausgehärteten Betonkörpers, um mit einer
Kunststoffoberflächenschicht ausgestattet zu
werden, so dass ein Spalt zwischen dem Beton-
körper und der Kunststoffplattenstruktur gebil-
det wird und sich die hervorstehenden Stacheln
in den Spalt hinein erstrecken, und
(b) anschließend Erzeugen der zementierten
Zwischenschicht durch Ausfüllen des Spalts mit
nachhärtendem zementiertem Material.

11. Verwendung der Kunststoffplattenstruktur gemäß
Anspruch 10, wobei der Betonkörper in der Form
eines vorgefertigten Betonrohrs (1) ist, welches eine
Wand, die eine innere Oberfläche aufweist und die
eine oder mehrere Öffnungen in der Nähe seines
unteren Endes aufweist, umfasst, und Platzieren des
Betonkörpers mit seinem unteren Ende auf eine
günstigerweise ringförmige Dichtung (2), welche
sich auf einer horizontalen Produktionsebene befin-
det; und wobei in Schritt (a) die Kunststoffplatten-
struktur in einer vorgegebenen Entfernung (k) von
der inneren Oberfläche des Betonkörpers einge-
passt wird; und
wobei in Schritt (b) der Spalt (7) durch ein oder meh-
rere Einspritzleitungen (4), welche in die Öff-
nung(en) eintreten, mit zementiertem nachhärten-
dem Material gefüllt wird.

12. Verwendung der Kunststoffplattenstruktur gemäß
Anspruch 9, wobei die Stacheln (8) des Stacheldrah-
tes (16) in den Betonkörper hineinragen, wobei die
Verwendung die Schritte umfasst:

(a) Befestigen der Kunststoffplattenstruktur an
der inneren Seite einer Verschalung, so dass
die herausragenden Stacheln (8) sich in einen
Raum gegenüber der inneren Seite hinein er-
strecken,
(b) Auffüllen des Raums mit Beton, und
(c)Entfernen der Verschalung nachdem der Be-
ton ausgehärtet ist.

13. Verwendung der Kunststoffplattenstruktur gemäß
Anspruch 12, wobei eine Form (9), welche eine äu-
ßere Formeinheit (9a) und eine innere Formeinheit
(9b) und einen Formraum (14) zwischen den beiden
aufweist, auf einer Produktionsebene (t) aufgebaut
wird, bevorzugt mit einem Zentrierring (13) und einer
Versteifungsstruktur (11) stabilisiert, wobei die Ver-
schalung von der inneren Formeinheit (9b) gebildet
wird;
wobei Schritt (a) durchgeführt, indem die Kunststoff-
plattenstruktur, welche in der Form einer röhrenför-
migen Schale (5) ist, so auf das innere Formteil (9b)
gezogen wird, dass sich die hervorstehenden Sta-
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cheln (8) in den Formraum (14) hinein erstrecken
und wobei gegebenenfalls eine Bewehrung (10) in
den Formraum (14) platziert wird; und
wobei Schritt (b) durchgeführt wird, indem der Form-
raum (14) von oben mit monolithischem Beton gefüllt
wird.

Revendications

1. Structure de plaque plastique pour fabriquer une uni-
té de tuyau en béton ou en béton armé avec une
couche de surface plastique, la structure de plaque
comprenant de préférence un matériau thermodur-
cissable, réticulé et des fibres de renfort, caractéri-
sée par le fait que la structure de plaque plastique
comprend une enveloppe en forme de tuyau (15) et
au moins un fil métallique barbelé (16) comprenant
une pluralité de barbes (8) est enroulé sur l’envelop-
pe en forme de tuyau (15), de sorte que les barbes
(8) dépassent par rapport à une surface de la struc-
ture de plaque.

2. Structure de plaque plastique selon la revendication
1, caractérisée en ce qu’elle est constituée d’une
résine de polyester de fibre de verre.

3. Structure de plaque plastique selon les revendica-
tions 1 ou 2, caractérisée par le fait qu’elle est
constituée d’une combinaison de polyester, de viny-
lester, d’époxy, de furane, de bakélite, de mélaminé
ou d’une résine de polyuréthane à base d’eau et/ou
d’une fibre, de basalte et/ou d’une fibre de carbone
et/ou d’une fibre d’aramide et/ou d’une fibre de ke-
vlar.

4. Structure de plaque plastique selon l’une quelcon-
que des revendications 1 à 3, caractérisée par le
fait que le fil métallique barbelé (16) est un fil d’acier
barbelé (16) avec une surface non traitée, avec un
diamètre de 0,3 à 1,5 mm, de préférence entre 0,6
et 0,8 mm.

5. Structure de plaque plastique selon l’une quelcon-
que des revendications 1 à 4, caractérisée par le
fait qu’elle contient une couche (ou des couches)
de 20 à 50 g/m2 de tissu polaire de fibre de verre et
de 20 à 50 g/m2 de tissu polaire synthétique.

6. Structure de plaque plastique selon l’une quelcon-
que des revendications 1 à 5, caractérisée par le
fait que la structure de plaque plastique contient une
couche (ou des couches) de sable de quartz séché
et trié d’un diamètre de 0,8 à 1,2 mm.

7. Structure de plaque plastique selon l’une quelcon-
que des revendications 1 à 6, caractérisée en ce
que l’épaisseur de la couche lisse externe de la

structure de plaque plastique se trouve entre 20 et
80 m, de préférence environ 40 à 50 m.

8. Structure de plaque plastique selon l’une quelcon-
que des revendications 1 à 7, caractérisée en ce
que l’enveloppe en forme de tuyau possède une
couche interne comprenant :

- une couche en forme de tuyau intérieure d’une
résine artificielle thermodurcissable, de préfé-
rence une résine de polyester, de préférence
une feuille d’étanchéité enroulée,
- autour de la couche en forme de tuyau inté-
rieure une ou plusieurs couches de tissu polaire
de fibre de verre et/ou de tissu polaire synthéti-
que imprégnées d’une résine artificielle, en par-
ticulier une résine de polyester, et
- autour de la couche imprégnée une couche
pulvérisée de sable et/ou de fibres coupées, de
préférence une couche de sable de quartz et/ou
de fibre de verre, et
- ayant en outre une couche externe comprenant
plusieurs couches de fibre de mèche précon-
trainte, en particulier une fibre de verre impré-
gnée avec une résine artificielle, appliquée à la
couche interne par un enroulement en spirale
radial et qui est optionnellement pulvérisée avec
du sable, de préférence du sable de quartz,
et/ou des fibres coupées, de préférence des fi-
bres de verre, et

le fil métallique barbelé (8) est enroulé en spirale
autour de la couche externe, et la structure de plaque
plastique possède une unité de serrage linéaire, de
préférence une mèche de fibre de verre imprégnée
avec une résine artificielle thermodurcissable, en-
roulée sur la surface extérieure dans un sens opposé
au sens d’enroulement du fil barbelé (16), de préfé-
rence avec le même pas.

9. Utilisation d’une structure de plaque plastique selon
l’une quelconque des revendications 1 à 8 pour la
fabrication d’une unité en béton ou en béton armé
avec une couche de surface plastique, l’unité com-
prenant un corps en béton, optionnellement en béton
armé et le corps en béton est sous la forme d’un
tuyau ayant une surface interne, dans laquelle la
structure de plaque plastique est conçue de sorte
que les barbes (8) protubérantes s’étendent dans la
surface interne du corps en béton ou dans une cou-
che cimentée intermédiaire liée à la surface interne
du corps en béton.

10. Utilisation de la structure de plaque plastique selon
la revendication 9, dans laquelle les barbes (8) du
fil barbelé (16) dépassent dans une couche cimentée
intermédiaire, l’utilisation comprenant les étapes
consistant à :

15 16 



EP 1 954 459 B1

10

5

10

15

20

25

30

35

40

45

50

55

(a) monter la structure de plaque plastique dans
l’unité de tuyau en béton ou en béton armé à
une distance donnée par rapport à la surface du
corps en béton durci devant recevoir une couche
de surface plastique de sorte qu’un espace vide
soit formé entre le corps en béton et la structure
de plaque plastique, et les barbes protubérantes
s’étendent dans l’espace vide, et
(b) créer ensuite la couche cimentée intermé-
diaire en remplissant l’espace vide avec un ma-
tériau après durcissement cimenté.

11. Utilisation de la structure de plaque plastique selon
la revendication 10, dans laquelle le corps en béton
est sous la forme d’un tuyau en béton préfabriqué
(1) comprenant une paroi ayant une surface interne
et ayant une ou plusieurs ouvertures à proximité de
son extrémité inférieure, et placer le corps en béton
avec son extrémité inférieure sur un joint en forme
d’anneau favorable (2) situé sur un plan de produc-
tion horizontal, et
à l’étape (a) la structure de plaque plastique est mon-
tée à une distance donnée (k) par rapport à la surface
interne du corps en béton, et
à l’étape (b) l’espace vide (7) est rempli avec un ma-
tériau après durcissement cimenté à travers un ou
plusieurs tuyaux d’injection (4) pénétrant dans la ou
les ouvertures.

12. Utilisation de la structure de plaque plastique selon
la revendication 9, dans laquelle les barbes (8) du
fil barbelé (16) dépassent dans le corps en béton,
l’utilisation comprenant les étapes consistant à :

(a) fixer la structure de plaque plastique sur le
côté interne d’un coffrage de sorte que les bar-
bes (8) protubérantes s’étendent dans un espa-
ce opposé audit côté interne,
(b) remplir l’espace avec du béton, et
(c) retirer le coffrage une fois que le béton a pris.

13. Utilisation de la structure de plaque plastique selon
la revendication 12, dans laquelle un moule (9) ayant
une unité de moule externe (9a) et une unité de mou-
le interne (9b) et un espace de moule (14) entre les
deux est disposé sur un plan de production (t), de
préférence stabilisé avec un anneau central (13) et
une structure de raidissement (11), le coffrage étant
formé par l’unité de moule interne (9b),
l’étape (a) est exécutée en tirant la structure de pla-
que plastique, qui est sous la forme d’une enveloppe
en forme de tuyau (5), sur l’élément de moule interne
(9b) de sorte que les barbes (8) protubérantes
s’étendent dans l’espace de moule (14), et option-
nellement un renforcement (10) est placé dans l’es-
pace de moule (14), et
l’étape (b) est exécutée en remplissant l’espace de
moule (14) par le dessus avec du béton monolithi-

que.
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