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Description

Technical Field

[0001] This disclosure relates generally to pipe, and
more particularly to pipe with an outer wrap, including
systems and methods for making the same.

Background

[0002] Corrugated pipe is commonly used for drainage
of soil and transportation of surface water. The corruga-
tions typically create a pipe profile with steep sides and
deep valleys. Given that these pipes are typically con-
structed using plastic, the corrugations may provide ne-
cessary structural integrity for the pipe by providing
needed radial stiffness. GB 550 448 A, WO
2005/063465 A1, US 2004/099324 A1, US
2007/062595 A1, US 2008/210327 A1, US
2010/224306 A1, GB 2 424 935 A, WO 94/28694 A1
and US 5 089 074 A relate to pipes or hoses of the prior
art. In particular WO 2005/063465 A1 discloses a plastic
pipe comprising at least one connecting point for con-
nection to another plastic pipe or to another connecting
piece, wherein the connecting point has a sealing area. A
reinforcement is applied to the connecting point in the
sealing area and substantially or completely prevents the
plastic of the connecting point from creeping in the seal-
ing area.
[0003] However, thevalleysof thecorrugatedpipemay
also require inconvenient construction accommodations.
For example, corrugated pipe may require additional
work to backfill. Filling material may not readily conform
to the corrugated exterior, requiring additional work to fill
the valleys of the exterior wall. Triplewall corrugated pipe
may include an outer layer of plastic, whichmay produce
a less capricious outer surface. However, triple wall pipe
suffers from increased cost, weight, and thickness. For
example, the outer layer of a triple wall pipe may require
additional material, adding significant production materi-
al costs and resulting in a heavier pipe.
[0004] It is thus apparent that the need exists for a
corrugated pipe having an outer wall or layer that may be
lighter in weight, stronger, cheaper to produce, more
efficient to construct, and exhibit a narrower width and
a lower profile.

SUMMARY

[0005] The invention is defined by the claims.
[0006] It is to be understood that both the foregoing
general description and the followingdetailed description
are exemplary and explanatory only and are not restric-
tive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The accompanying drawings, which are incor-

porated in and constitute a part of this disclosure, illus-
trate exemplary embodiments and, together with the
description, serve to explain the disclosed principles.

FIG. 1 illustrates an exemplary corrugated pipe ac-
cording to some embodiments of the present disclo-
sure.
FIG. 2 illustrates an exemplary corrugated pipe hav-
inganouterwrapaccording to someembodimentsof
the present disclosure.
FIG. 3 illustrates a cross-sectional view of an ex-
emplary corrugated pipe having an outer wrap ac-
cording to some embodiments of the present disclo-
sure.

DETAILED DESCRIPTION

[0008] Exemplary embodiments are described with
reference to the accompanying drawings. In the figures,
the left-most digit(s) of a reference number identifies the
figure inwhich the reference number first appears.Wher-
ever convenient, the same reference numbers are used
throughout the drawings to refer to the same or like parts.
While examples and features of disclosed principles are
described herein, modifications, adaptations, and other
implementations are possible without departing from the
scope of the disclosed embodiments. It is intended that
the following detailed description be considered as ex-
emplary only, with the true scope and spirit being indi-
cated by the following claims.
[0009] While standard corrugated pipe often suffers
from increased jobsite backfill work, the pipe could be
covered by a material to produce a smooth, but strong,
exterior wall. For example, wrapping standard corru-
gated pipe in a material may result in an exterior wall
without valleyswhichmayeliminate gaps in the soil when
placed in the ground at a jobsite, solving backfill pro-
blems. The outer wrap of the present inventionmay solve
the backfill problems associated with dual wall corru-
gated pipe while not adding significant thickness to the
pipe wall. The outer wrap material may also increase the
strength of the pipe.
[0010] An outer wrap may also allow additional pipe
configurations because the wrapmay consist of different
materials than the pipe. For example, selected wrap
material may allow manufacturers to reduce costs, while
increasing strength, even though the particular wrap
material may result in a heavier pipe. Other wrap materi-
als may increase the strength to weight ratio of the pipe.
Additional properties of alternative wrap materials may
allow manufacturers to more effectively design wrapped
pipe solutions to meet design constraints.
[0011] Illustrative embodiments of the present disclo-
sure are listed below. In one embodiment, an exemplary
corrugated pipe with an outer wrap is disclosed. In an-
other embodiment, an exemplary process for making
corrugated pipe with an outer wrap is disclosed. The
products and processes disclosed may be used in com-
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bination or separately. For example, the disclosed pro-
cess may be used to make additional products. Further,
disclosed products may be manufactured using addi-
tional processes.
[0012] FIG. 1 illustrates an exemplary corrugated pipe
according to some embodiments of the present disclo-
sure. Corrugated pipe 100 may be conventional single
wall pipe or dual wall pipe that is well known in the art.
Additional types of pipe may serve as corrugated pipe
100 consistent with this disclosure.
[0013] Corrugated pipe 100 may include a corrugated
outerwall. Forexample, corrugatedpipe100may include
a series of corrugations 120. Corrugations 120 may run
the length of corrugated pipe 100. In an embodiment,
corrugations 120may form spiral corrugations or annular
corrugations. For example, corrugations 120 could spiral
in the longitudinal around the circumference of the pipe.
Corrugated pipe 100 may connect to other pipes. In an
embodiment, corrugatedpipe100may includebell 110 to
facilitate connections to other pipes. For example, bell
110 may surround and contain a spigot end of another
pipe. The spigot may have a smaller outer diameter than
the bell, so that the spigot may fit into bell 110. Other
connection typesmay be used with corrugated pipe 100.
For example, a coupler may be used to connect to other
pipes.
[0014] In an embodiment, corrugated pipe 100 may
have an inner wall. For example, corrugated pipemay be
a dual wall pipe. A smooth inner wall surface may be
necessary or desirable for certain applications. Accord-
ingly, a dual wall pipe, which includes a smooth inner wall
maybeused to satisfy design constraints. For example, a
smooth inner wall may be necessary to meet pipe
strength requirements or to satisfy flow path specifica-
tions.Whenspecifications require a consistent pipe inner
diameter, plansmay rely ondualwall pipehavingan inner
wall. In other embodiments, corrugated pipe may be a
single wall pipe.
[0015] Corrugated pipe 100may bemade of plastic. In
an embodiment, thematerial of corrugated pipe 100may
include plastic or thermoplastic polymers. For example,
corrugated pipe may be made of high density polyethy-
lene (HDPE) or polypropylene (PP).Corrugated pipe100
may alternatively comprise a variety of other materials
including, for example, other plastics, metals, or compo-
site materials.
[0016] While FIG. 1 describes corrugated pipe 100,
other pipe types may be used consistent with this dis-
closure. In an embodiment, ribbed pipemay bewrapped.
In other embodiments, pipes having any profile may be
wrapped.
[0017] FIG. 2 illustrates an exemplary corrugated pipe
having an outer wrap according to some embodiments of
the present disclosure. Wrapped pipe 200 may include
integrated bell 210, similar to corrugated pipe 100.While
not depicted, variousbell designsmaybeused, suchasa
proud bell, for example. A proud bell may have an outer
diameter that is larger than the outer diameter of the

corrugated pipe body. Proud bells have an advantage
over integrated bells in that they may be joined to a pipe
end having a cross section matching that of the corru-
gated pipe body, rather than a specific spigot end. There-
fore, the proud bell may connect to pipe cut to any length.
However, integrated bells may be preferable to proud
bells in underground applications, because integrated
bells lie on grade in a trench. Conversely, proud bells
may require the digging of "bell holes" to excavate
additional space in the trench to accommodate the
larger outer diameter of the proud bell. As illustrated,
wrapped pipe 200 may include spigot 220 to connect to
bells of other pipes.
[0018] Wrapped pipe uses corrugated pipe 100 with
outer wrap 230 applied. In an embodiment of the present
disclosure, outer wrap 230 may form a spiral pattern.
Outer wrap 230 is applied as a helix (e.g., helical wrap
232) around corrugated pipe 100.
[0019] Outer wrap 230may be formed using fibers and
plastic. In an embodiment, fibers (e.g., fiberglass or
carbon fibers) may be embedded in plastic. Polymers
such as high density polyethylene (HDPE), polypropy-
lene (PP), or polyvinyl chloride (PVC)may beused as the
plastic. Other fibers or plastics may be used consistent
with this disclosure.
[0020] In an embodiment, wrapped pipe may have a
pipe and wrap of different materials. For example, a pipe
may be made of HDPE and a wrap may be made of fiber
reinforced HDPE. This combination of materials may
result in an increased strength to weight ratio because
the product may be manufactured such that higher qual-
ity materials may be located more efficiently within the
product.
[0021] In another example wrapped pipe, the corruga-
tions may be made of a cheaper material. Higher quality
materialsmay be used for the outer wrap and/or the liner.
Higher quality materials may have a higher elastic and
flexural modulus, better resistance to stress cracking,
impact performance, and abrasion resistance, for exam-
ple.When corrugations aremade from a differentmateri-
al than the liner and/or the outer wrap, the corrugations
may bemanufactured using amaterial with additives that
reduce cost at the relative expense of structural integrity.
[0022] In another embodiment, outer wrap 230 may
use continuous strand fiber. The fibers may run from a
reel, embedding unbroken strands in a helix that wraps
the pipe. For example, spools of fiberglass thread may
provide uninterrupted strands of fiberglass for embed-
ding in plastic aroundapipe.Continuous strand fibermay
result in wrapped pipe with greater resilience than other
wrap types.
[0023] In an embodiment, outer wrap 230 may use
non-continuous fiber. Pelletized or short segments of
fiber may be embedded in plastic. For example, short
fiber strands of 0.25 to 1 inch in length may be used. By
configuring the feed of the molten plastic as the fiber
strands are embedded in plastic, the fiber strands may
align semi-oriented to the flow path as they are em-
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bedded in plastic. For example, the fibers may be or-
iented linear to the flowpath (e.g., circumferentially to the
pipe) with minor deviations in the fiber orientation. In an
embodiment, semi-oriented may mean that more fibers
would align parallel to the flow path than perpendicular to
the flow path. For example, semi-oriented fiber may lay,
on average, at an angle less than 45 degrees from the
direction of the flow path.
[0024] In an embodiment, the molten plastic may be
pulledat a ratehigher than theextruder flow rate to further
orient the fiber stands in the direction of the flow. The fiber
orientation may vary based on the type of fiber used, the
length of the fibers, the diameter of the pipe to be
wrapped, the type of plastic that the fibers are to be
embedded in, and the thickness of the outer wrap.
[0025] In an embodiment, outer wrap 230 may use
fiberglass impregnation. Pelletized or short segments
of fiber may be embedded in plastic with no deliberate
orientation, which may result in an isotropic material,
which may have uniform structural integrity in all direc-
tions.By reducing the flow rateof thematerial through the
die and/or reducing pulling (e.g., stretching) of the ma-
terial as it exits the die, manufacturers may reduce the
orientation of fiber strands in the outer wrap.
[0026] Inanother embodiment, outerwrap230maynot
use fibers. Plastic may be applied to corrugated pipe 100
by itself. For example,HDPEmaybewrappedontoapipe
in a helix to create a smooth outer layer. The temperature
and flow rate of the plastic may be dependent upon the
thickness of the wrap, the diameter of the pipe, and the
type of material used in the plastic wrap without fiber.
Example flow rates may range from 10 to 30 feet per
minute.
[0027] Outer wrap 230 may run the length of the pipe.
When coupling mechanisms at the ends of the pipe
require specific materials, outer wrap 230 may span
the lengthof thecorrugations, ending just before coupling
mechanisms, suchasbell 210or spigot 220, for example.
Further, pipes may be wrapped in portions or segments
as a particular application may require.
[0028] In an embodiment, wrap 230may wrap bell 210
completely and end at spigot 220. For example, bell 210
may be completely covered. In another embodiment,
both bell 210 and spigot 220 may not be wrapped. When
a continuouswrap process is used, amechanismmaybe
used to remove the wrap from spigot 220 and/or bell 210
as desired, regardless of the bell type.
[0029] FIG. 3 illustrates a cross-sectional view of an
exemplary corrugated pipe having an outer wrap accord-
ing to some embodiments of the present disclosure. Pipe
profile 300 may include liner 340 and corrugation layer
320. These two layersmay forma dual wall pipe. In some
embodiments, liner 340 may not be used, and corruga-
tion layer 320may formasinglewall pipe that iswrapped.
The outer wrap may form third wall 330. For example,
third wall 330 may be a layer of fibers embedded in
plastic.
[0030] In an embodiment, thewrapmay be applied in a

helix, producing third wall edge 332 that may be gener-
ated from the overlap of the helix. For example, the
corrugated pipe may be rotated as the wrap is applied
down the length of the pipe. This process may apply the
outer wrap as a spiral. To ensure adequate coverage by
thewrap, eachspiralmayslightly overlap, producing third
wall edge 332.
[0031] In an embodiment, the wrap material may bond
with the pipe material. For example, the outer wrap and
corrugationmaterialsmay bewelded together by heating
the materials to their thermoplastic state and pressing
them together. Some materials used for the outer wrap
and the corrugations may allow the use of solvent ce-
ments or epoxies to bond the wrap to the corrugations.
[0032] In an embodiment, the wrap material may be
secured to the pipe by the tension of the wrap. Certain
wrap and corrugation materials may not bond well to-
gether. For example, when dissimilar materials are used,
such as an outer wrapmade of PP and a corrugated pipe
made of HDPE, a friction fit may secure the wrap to the
corrugated pipe. The frictional forces may be strong
enough such that the materials may appear to be at-
tached. However, the wrap may separate from the pipe
with less force than when the wrap is welded to the pipe.
[0033] In some embodiments, an outer wrap may be
applied using a manufacturing process in accordance
with some embodiments of the present disclosure. The
steps discussed below and their order are merely ex-
emplary. Steps may be performed in other orders.
Further, certain steps may be omitted or duplicated con-
sistent with this disclosure.
[0034] In an embodiment, a pipe may be formed in a
corrugator. For example, a dual wall pipemay be formed.
An exemplary pipe having an inner liner layer with a
second corrugated layer is produced using known pro-
cesses. In an embodiment, a single wall pipe with only a
corrugated layer may be produced. In an embodiment,
pipemaybe formedusingamandrel, suchas ribbedpipe.
Other embodiments may utilize pipe having any profile.
[0035] After the pipe is formed, the pipe may be cut to
length. For example, the corrugated pipemaybe cut to its
final length or a usable length so that the pipe may be
transferred to the outer wrap die.
[0036] In an embodiment, instead of the pipe being cut
to length, the outer wrap may be applied in-line. For
example, theuncut corrugatedpipemaycontinuedirectly
to the outer wrap die assembly. The die assembly may
apply the outer wrap in the pipe production line. The die
may rotate around the stationary pipe after it exits the
corrugator to apply the outer wrap.
[0037] Control equipment may determine a wrap type.
In an embodiment, a computer controller may control the
flow and application of the outer wrap extrusion die. For
example, the die may apply oriented continuous strand
fiber, semi-oriented non-continuous fiber, fiberglass im-
pregnation, or no fiber with the plastic. The diemay allow
the wrap type to be changed.
[0038] The die assembly may wrap the pipe. In an
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embodiment, a corrugated pipe may be placed adjacent
toafilamentdie. Thepipemaybe rotatedas itmovespast
the openings of the filament die. The rotation and traver-
sal of the pipe in relation to the die assembly may be
controlled so that the ribbon extruded from the die as-
sembly forms a continuous outer layer.
[0039] In an embodiment, the pressure, temperature,
and type of materials used in the extrusion process may
be altered based on the wrap type. For example, the
temperature or flow ratemayalter thewrap. For example,
for HDPE temperatures ranging from 350 to 450 degrees
Fahrenheit may be used to heat the wrap material for
extrusion. The die may extrude plastic at a width ranging
from 4 to 20 inches. When the wrap is applied as a helix,
the pitch of the helix may be determined based on the
outer circumference of the pipe and the width of the
extruded plastic. The die may also switch from contin-
uous to non-continuous fiber. The switching processmay
be substantially automated by use of mechanical auto-
mation tools to change the sources of materials or die
settings.
[0040] Control equipment may also determine the
thickness of the wrap layer. The control equipment
may facilitate a particular flow rate of wrap material
(e.g., the flow rate(s) plastic and/or fiber). Control equip-
ment may also provide a particular wrap thickness by
controlling the feed rate pulling theextrudedmaterial. For
example, manufacturing equipment may pull extruded
outerwrap (e.g., plastic or plasticwith fibers) twice as fast
as thematerial is extruded.When the ratio of the pull rate
to the extrusion flow rate is greater than 1:1, the outer
wrap material may stretch as it is applied to the pipe.
Various pull to feed ratios may be used to control the
thickness of the outer wrap. Moreover, a higher pull to
feed ratio (e.g., increased pulling of the outer wrap) may
result in increased alignment of the fiber strands, when
they are embedded in the plastic of thewrap.When using
continuous strand fiber, pulling the outer wrap material
may have greater limitations. For example, lower pull to
feed ratiosmay need to be used. In an example wrapped
pipe, a corrugated HDPE pipe may be wrapped by heat-
ing fiber reinforced HDPE to a temperature of 350 to 450
degrees Fahrenheit for extruding at a rate of 20 feet per
minute (e.g., plus or minus 5 feet per minute). The wrap
material may be pulled at a ratio of 5:4, for example,
relative to the extrusion rate.When the pipemay have an
inconsistent outer diameter, such as pipes with proud
bells, for example, the rotational velocity of the pipe may
vary to provide a consistent linear velocity at the outer
diameter.
[0041] After wrapping is complete, the wrapped pipe
may be held for cooling. Additional post-wrap processes
may include removal of anywrapmaterial over the spigot
and/or the bell. For example, the exterior surface of the
spigot may need to remain unwrapped to properly con-
nect with other pipes. In order to remove the wrapping,
should thewrapping process cover the spigot, amechan-
ismmay cut the wrap covering the spigot and remove the

wrap, exposing the exterior surface of the spigot. In some
embodiments, thewrapprocessmaynotwrap the spigot,
which may eliminate the need for a removal step.
[0042] The specification has described pipe with an
outer wrap. The illustrated steps are set out to explain the
exemplary embodiments shown, and it should be antici-
pated that ongoing technological development will
change the manner in which particular functions are
performed. These examples are presented herein for
purposes of illustration, and not limitation. Further, the
boundaries of the functional building blocks have been
arbitrarily defined herein for the convenience of the de-
scription. Alternative boundaries can be defined so long
as the specified functions and relationships thereof are
appropriately performed. Alternatives (including equiva-
lents, extensions, variations, deviations, etc., of those
described herein) will be apparent to persons skilled in
the relevant art(s) based on the teachings contained
herein. Such alternatives fall within the scope and spirit
of the disclosed embodiments. Also, the words "com-
prising," "having," "containing," and "including," and
other similar formsare intended tobeequivalent inmean-
ing and be open ended in that an item or items following
any one of these words is not meant to be an exhaustive
listing of such item or items, or meant to be limited to only
the listed item or items. It must also be noted that as used
herein and in the appended claims, the singular forms
"a," "an," and "the" include plural references unless the
context clearly dictates otherwise.
[0043] It is intended that the disclosure and examples
be considered as exemplary only, whereas the invention
is defined by the following claims.

Claims

1. Apipe (200) for drainage of soil and transportation of
surface water comprising:

an axially extended bore defined by a corru-
gated outer wall, wherein the corrugated outer
wall comprises plastic; and
an outer wrap (230) applied to the outer wall,
wherein:
the outer wrap (230) comprises plastic, and
the outer wrap (230) is applied in an overlapping
helical pattern (232) completely covering the
corrugated outer wall.

2. The pipe (200) of claim 1, wherein the plastic of the
bore and the plastic of the outer wrap (230) are
different types of plastic.

3. The pipe (200) of claim 1, wherein the plastic of the
outer wall and the plastic of the outer wrap (230) are
welded together.

4. The pipe (200) of claim 1, wherein the axially ex-
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tended bore is made of high density polyethylene
(HDPE) or polypropylene (PP).

5. The pipe (200) of claim 1, wherein the outer wrap
(230) is made of high density polyethylene (HDPE)
or polypropylene (PP) or polyvinyl chloride (PVC).

6. A method of preparing the pipe (200) according to
claim 1, wherein an outer wrap (230) is applied to a
corrugated pipe (100), the method comprising:

cuttingacorrugatedpipe (100) toafinal lengthor
a usable length;
determining a wrap type to be applied to the
corrugated pipe (100);
determining a flow rate for applying awrapof the
wrap type based on a type of plastic used in the
wrap, a type of fiber used in the wrap, and the
wrap type;
applying awrapmade of the type of fiber and the
type of plastic to the corrugated pipe (100) using
the determined flow rate producing a smooth
outer surface.

7. A method of preparing a pipe (200) according to
claim 1, wherein an outer wrap (230) is applied to
a corrugated pipe (100), the method comprising:

extruding an uncut corrugated pipe (100) from a
pipe extrusion device;
determining a wrap type to apply to the uncut
corrugated pipe (100);
determining a flow rate for applying awrapof the
wrap type based on a type of plastic used in the
wrap, a type of fiber used in the wrap, and the
wrap type;
applying awrapmade of the type of fiber and the
type of plastic to the corrugated pipe (100) using
the determined flow rate producing a smooth
outer surface.

8. The method of claim 6 or 7, wherein the type of fiber
comprises continuous strand fiber.

9. The method of claim 6 or 7, wherein the type of fiber
comprises short strands of fiber.

10. The method of claim 6 or 7, wherein the wrap type
may include one or more of: oriented continuous
strand fiber, semi-oriented non-continuous fiber, fi-
berglass impregnation, or no fiber.

11. The method of claim 6, wherein applying the wrap
includes controlling the thickness of the outer wrap
by varying the ratio of pull rate to extrusion flow rate.

12. The method of claim 7, wherein applying the wrap
comprises:

applying the wrap from a rotating wrap extrusion
device that circumscribes an outer surface of the
uncut corrugated pipe (100) with the wrap.

13. The method of claim 6 or 7, further comprising:

heating the type of plastic used in the wrap to a
predetermined temperature; and
extruding the type of plastic at the determined
flow rate, wherein the flow rate ranges from
0.0762 to 0.127 metres per second.

Patentansprüche

1. Rohr (200) zur Entwässerung des Bodens und zum
Transport von Oberflächenwasser, umfassend:

eine sich axial erstreckende Bohrung, die durch
einegewellteAußenwanddefiniert ist, wobei die
gewellte Außenwand Kunststoff umfasst; und
eine an der Außenwand angebrachte Außen-
ummantelung (230), wobei:

die Außenummantelung (230) Kunststoff
umfasst und
die Außenummantelung (230) in einem
überlappenden schraubenförmigen Muster
(232) angebracht ist, das die gewellte Au-
ßenwand vollständig bedeckt.

2. Rohr (200) nach Anspruch 1, wobei der Kunststoff
der Bohrung und der Kunststoff der Außenumman-
telung (230) unterschiedliche Kunststoffarten sind.

3. Rohr (200) nach Anspruch 1, wobei der Kunststoff
der Außenwand und der Kunststoff der Außenum-
mantelung (230) miteinander verschweißt sind.

4. Rohr (200) nach Anspruch 1, wobei die sich axial
erstreckendeBohrungausPolyethylenhoherDichte
(HDPE) oder Polypropylen (PP) hergestellt ist.

5. Rohr (200) nach Anspruch 1, wobei die Außenum-
mantelung (230) aus Polyethylen hoher Dichte
(HDPE) oder Polypropylen (PP) oder Polyvinylchlo-
rid (PVC) hergestellt ist.

6. Verfahren zum Anfertigen des Rohrs (200) nach
Anspruch 1, wobei eine Außenummantelung (230)
an einem gewellten Rohr (100) angebracht wird,
wobei das Verfahren Folgendes umfasst:

Zuschneiden eines gewellten Rohres (100) auf
eine endgültige Länge oder eine nutzbare
Länge;
BestimmeneinerUmmantelungsart, die an dem
gewellten Rohr (100) anzubringen ist;
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Bestimmen eines Durchsatzes zum Anbringen
einer Ummantelung der Ummantelungsart ba-
sierend auf einer Kunststoffart, die in der Um-
mantelungverwendetwird, einerFaserart, die in
der Ummantelung verwendet wird, und der Um-
mantelungsart;
Anbringen einer Ummantelung, die aus der Fa-
serart und der Kunststoffart hergestellt ist, an
dem gewellten Rohr (100) unter Verwendung
des bestimmten Durchsatzes, wodurch eine
glatte Außenoberfläche erzeugt wird.

7. Verfahren zum Anfertigen eines Rohrs (200) nach
Anspruch 1, wobei eine Außenummantelung (230)
an einem gewellten Rohr (100) angebracht wird,
wobei das Verfahren Folgendes umfasst:

Extrudieren eines ungeschnittenen gewellten
Rohrs (100) von einer Rohrextrusionsvorrich-
tung;
BestimmeneinerUmmantelungsart, die an dem
ungeschnittenen gewellten Rohr (100) anzu-
bringen ist;
Bestimmen eines Durchsatzes zum Anbringen
einer Ummantelung der Ummantelungsart ba-
sierend auf einer Kunststoffart, die in der Um-
mantelungverwendetwird, einerFaserart, die in
der Ummantelung verwendet wird, und der Um-
mantelungsart;
Anbringen einer Ummantelung, die aus der Fa-
serart und der Kunststoffart hergestellt ist, an
dem gewellten Rohr (100) unter Verwendung
des bestimmten Durchsatzes, wodurch eine
glatte Außenoberfläche erzeugt wird.

8. Verfahren nach Anspruch 6 oder 7, wobei die Faser-
art eine Endlosstrangfaser umfasst.

9. Verfahren nach Anspruch 6 oder 7, wobei die Faser-
art kurze Faserstränge umfasst.

10. Verfahren nach Anspruch 6 oder 7, wobei die Um-
mantelungsart eine oder mehrere von Folgenden
enthalten kann: orientierte Endlosstrangfaser, halb
orientierte endliche Faser, Glasfaserimprägnierung
oder keine Faser.

11. Verfahren nach Anspruch 6, wobei das Anbringen
der Ummantelung Steuern der Dicke der Außen-
ummantelung durch Variieren des Verhältnisses
zwischenZuggeschwindigkeit undExtrusionsdurch-
satz enthält.

12. Verfahren nach Anspruch 7, wobei das Anbringen
der Ummantelung Folgendes umfasst:
Anbringen der Ummantelung von einer rotierenden
Ummantelungsextrusionsvorrichtung, die eine Au-
ßenoberfläche des ungeschnittenen gewellten

Rohrs (100) mit der Ummantelung umschreibt.

13. Verfahren nach Anspruch 6 oder 7, ferner umfas-
send:

Erhitzen der in der Ummantelung verwendeten
Kunststoffart auf eine vorbestimmte Tempera-
tur; und
Extrudieren der Kunststoffart mit dem bestimm-
ten Durchsatz, wobei der Durchsatz im Bereich
von 0,0762 bis 0,127 Metern pro Sekunde liegt.

Revendications

1. Tuyau (200) pour le drainage du sol et le transport
des eaux de surface comprenant :

un alésage étendu axialement défini par une
paroi extérieure ondulée, dans lequel la paroi
extérieure ondulée comprend du plastique ; et
une enveloppe extérieure (230) appliquée à la
paroi extérieure, dans lequel :

l’enveloppe extérieure (230) comprend du
plastique, et
l’enveloppe extérieure (230) est appliquée
selon un motif hélicoïdal superposé (232)
recouvrant complètement la paroi exté-
rieure ondulée.

2. Tuyau (200) selon la revendication 1, dans lequel le
plastique de l’alésage et le plastique de l’enveloppe
extérieure (230) sont des types de plastique diffé-
rents.

3. Tuyau (200) selon la revendication 1, dans lequel le
plastique de la paroi extérieure et le plastique de
l’enveloppe extérieure (230) sont soudés ensemble.

4. Tuyau (200) selon la revendication 1, dans lequel
l’alésage étendu axialement est constitué de poly-
éthylène haute densité (PEHD) ou de polypropylène
(PP).

5. Tuyau (200) selon la revendication 1, dans lequel
l’enveloppe extérieure (230) est constituée de poly-
éthylène haute densité (PEHD) ou de polypropylène
(PP) ou de polychlorure de vinyle (PVC).

6. Procédé de préparation du tuyau (200) selon la
revendication 1, dans lequel une enveloppe exté-
rieure (230) est appliquéeàun tuyauondulé (100), le
procédé comprenant :

la découpe d’un tuyau ondulé (100) à une lon-
gueur finale ou une longueur utilisable ;
la détermination d’un type d’enveloppe à appli-
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quer au tuyau ondulé (100) ;
la détermination d’un débit pour l’application
d’une enveloppe du type d’enveloppe sur la
base d’un type de plastique utilisé dans l’enve-
loppe, d’un type de fibre utilisé dans l’enveloppe
et du type d’enveloppe ;
l’applicationd’uneenveloppeconstituéedu type
de fibre et du type de plastique au tuyau ondulé
(100) en utilisant le débit déterminé produisant
une surface extérieure lisse.

7. Procédé de préparation d’un tuyau (200) selon la
revendication 1, dans lequel une enveloppe exté-
rieure (230) est appliquéeàun tuyauondulé (100), le
procédé comprenant :

l’extrusion d’un tuyau ondulé non coupé (100) à
partir d’un dispositif d’extrusion de tuyau ;
la détermination d’un type d’enveloppe à appli-
quer au tuyau ondulé non coupé (100) ;
la détermination d’un débit pour l’application
d’une enveloppe du type d’enveloppe sur la
base d’un type de plastique utilisé dans l’enve-
loppe, d’un type de fibre utilisé dans l’enveloppe
et du type d’enveloppe ;
l’applicationd’uneenveloppeconstituéedu type
de fibre et du type de plastique au tuyau ondulé
(100) en utilisant le débit déterminé produisant
une surface extérieure lisse.

8. Procédé selon la revendication 6 ou 7, dans lequel le
type de fibre comprend une fibre à brin continu.

9. Procédé selon la revendication 6 ou 7, dans lequel le
type de fibre comprend des brins courts de fibre.

10. Procédé selon la revendication 6 ou 7, dans lequel le
type d’enveloppe peut comprendre un ou plusieurs
éléments parmi : une fibre à brin continu orienté, une
fibre non continue semi-orientée, une imprégnation
de fibre de verre ou aucune fibre.

11. Procédé selon la revendication 6, dans lequel l’ap-
plication de l’enveloppe comprend le contrôle de
l’épaisseur de l’enveloppe extérieure en faisant va-
rier le rapport entre le taux de traction et le débit
d’extrusion.

12. Procédé selon la revendication 7, dans lequel l’ap-
plication de l’enveloppe comprend :
l’application de l’enveloppe à partir d’un dispositif
d’extrusion d’enveloppe rotatif qui circonscrit une
surface extérieure du tuyau ondulé non coupé
(100) avec l’enveloppe.

13. Procédé selon la revendication 6 ou 7, comprenant
en outre :

la chauffe du type de plastique utilisé dans l’en-
veloppe à une température prédéterminée ; et
l’extrusion du type de plastique au débit déter-
miné, dans lequel le débit est compris entre
0,0762 et 0,127 mètre par seconde.5
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