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GROUND

tom or ground segment (9) in question.

(57) Abstract: The invention relates to a device (1) for
a pile (2A, 2B), which can be anchored in the bottom
of a lake or the sea and/or the ground, which is of the
screw and/or the push type and which exhibits at least
a front part (3), but preferably also an intermediate
part (4) and an upper part (5), and which pile (2) con-
sists of plastic, concrete, and/or steel material. Accord-
ing to the invention a power transmitting part (6) is ar-
ranged at the upper portion of the front part (3), which
is formed of a substantially horizontal or inclined,
disc-shaped, stationary or rotatable part (17) with sub-
stantially vertically extending flange (18), which is
directed towards said front part (3), preferably at the
peripheral edge (19) of the disc-shaped part, or the
power transmitting part (6) is formed of a portion of a
thread (20) along the pile (2A), approximately one
turn round the pile (2A), and with a cylinder-shaped
part (60) extending in the longitudinal direction of
said thread (20) and completely round said thread
(20). The front part (3) of the pile (2C) is tubular,
whereby a number of evacuation apertures (61; 62) for
water and air debouch from the upper portion (3A) of
the front part into the surroundings, and which power
transmitting part (6) is designed to make it possible to
transmit downwards directed (7) axial forces (F») and
laterally directed (8) horizontal forces (Fu) to the bot-
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Device for a pile, which can be anchored in the bottom of

a lake or the sea and/or the ground

The present invention relates to a device
for a pile, which can be anchored in the bottom of a lake
or the sea and/or the ground, which is of the screw and/or
the push type and which exhibits at least a front part,
but preferably also an intermediate part and an upper
part, and which pile consists of plastic, concrete, and/or
steel material.

Piles for building up bridges and which
are used as mooring piles in a wet environment, where
woodworm infestation, ice and other rough environment, for
example caused by wind and weather, have a negative effect
on the piles, are a great financial problem, but also a
considerable safety problem when using wooden piles, or
other types of piles, which are negatively influenced
thereby.

In order to protect the environment it is
not suitable to impregnate the piles with toxic substances
against infestation by vermin.

Furthermore, there is problematic to avoid
to damage the bottom segment when piles are driven into
the bedding, for example the bottom of a lake or any other
ground, where the piles are to be used for various pur-
poses, and also to enable the piles to absorb various
stresses caused by various vertical and horizontal forces.

Examples of screw piles, which can be
anchored in the bottom of the sea, are disclosed in for
instance WO 2004/040069A1 and US 2007/0028533 Al, but none

of these screw piles or other known screw piles exhibit a
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portion, which is designed to make possible the trans-
mission both of axial forces and horizontal forces to the
bottom, or which can be pushed or screwed into the bottom
and/or other ground.

By US 6,272,798 Bl a device is previously
known, which relates to a homogeneous screw pile with a
disc-shaped part, which is pivotally mounted on the pile
and which can be pushed into the ground. When an obliquely
directed force acts on the upper part of the pile, the
part which can be pushed down is pivoted and pushed into
the material of the bottom and stabilizes the pile.

By WO 2004/020743 Al a device is previ-
ously known, which relates to a divided anchoring pile
with an anchoring part, which first can be screwed into
the ground, and a fastening part, which after anchoring of
the anchoring part can be mounted thereon. The anchoring
part is not tubular, but exhibits a point, and both of the
parts coupled together with one another are so arranged,
that after the assembling their lengths can be tele-
scopically changed by means of a nut and a threaded rod
received therein.

The function of said known solutions is
that the driving down of the force transmitting part is
effected by means of a thread in the front of the pile.
This means that when the resisting force exceeds the
driving force downwardly, a "drilling effect" at the
thread arises and the ground material is damaged, which
deteriorates the stabilizing and retaining of the pile in
said ground material.

The main object of the present invention
is therefore, among other things, to solve at least the
above described problem, but also a'number of further not

mentioned problems, in a simple and efficient way.
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It is also desirable to be able to produce
piles in a financially advantageous way, which are to be
re-usable, easy to handle and to transport.

Said objects are reached by means of a
device according to the present invention, which is mainly
characterized in that at the upper portion of the front
part a power transmitting part is arranged, which is
formed of a substantially horizontal or inclined, disc-
shaped, stationary or rotatable part with substantially
vertically extending flange, which is directed towards
said front part, preferably at the peripheral edge of the
disc-shaped part, or that the power transmitting part is
formed of a portion of a thread along the pile, approxima-
tely one turn round the pile, and with a cylinder-shaped
part extending in the longitudinal direction of said
thread and completely round said thread, that the front
part of the pile is tubular, whereby a number of evacua-
tion apertures for water and air debouch from the upper
portion of the front part into the surroundings, and which
power transmitting part is designed to make it possible to
transmit downwards directed axial forces and laterally
directed horizontal forces to the bottom or ground segment
in question.

The current problem is not the driving
down itself, since you obtain considerable forces by means
of hydraulic excavators, but the problem is, as mentioned
above, that the bottom segment is destroyed, whereby the
load transmitting capacity is deteriorated when the piles
are driven into the bottom material. Homogeneous bottom
segment is a condition of obtaining a screwing effect and
avoiding the drilling effect when the pile is driven down.

The solution of said problems is among

other things to make an aperture for the evacuation of
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water and air from the inner space of the tubular pile.
Thereby, the bottom segment in the driving part can be
conveyed upwards without being destroyed. There will be no
destruction at the point of the pile. This means that less
force is required for the driving down and that the amount
of destroyed segment will be smaller and, consequently,
the pile will have better and faster load absorbing
capacity. The front part is designed to drive the pile
into the ground and anchor it against axial forces
directed upwards caused for example by ice and anchoring
forces. The piles may be reinforced on the exterior with
glass fibre reinforcement and gel coat on the outside.

Furthermore, said aperture also functions
to evacuate the inner space of the pile, i.e. as evacua-
tion aperture in order to bring about reduction of pres-
sure in case of ice formation inside the pile, and thereby
eliminate the risk of blasting of the tubular pile.

The invention is described in the follow-
ing as a number of preferred embodiments with reference to
the accompanying drawings, in which

Fig. 1 is a schematic perspective view of
screw piles adapted to support a bridge,

Fig. 2 illustrates force transmitting
parts at screw piles arranged in pairs when applied in the
bottom of a lake,

Fig. 3 is a sectional view of said bridge
with piles arranged in pairs,

Fig. 4 is a sectional view of screw piles,

Fig. 5 is a partial sectional view of a
push pile according to the invention,

Fig. 6 1is a cross sectional view of the

push pile along a portion of its length,
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Fig. 7 is a sectional view along the line
XII-XITI in Fig. 6,

Fig. 8 is a sectional view of the force
transmitting part of said push pile,

5 Fig. 9 is a perspective view of a screw
pile and a lateral view of said screw pile when applied in
the bottom of a lake,

Fig. 10 is a sectional view of a screw
pile,

10 Fig. 11 is a lateral view of a push pile
according to the invention in applied state,

Fig. 12 is a cross sectional view of the
push pile and a sectional view of attachment along the
line V-V in the same figure,

15 Fig. 13 are longitudinal sectional views
of variants of anchoring piles,

Fig. 14 illustrates piles with parallel
struts with attachment,

Fig. 15 is a sectional view along the line

20 VIII-VIII in Fig. 14,

Fig. 16 is a lateral view of a group of
mooring piles ("vrage"),

Fig. 17 is a sectional view along the line
X-X in Fig. 16, and

25 Fig. 18 illustrates various applications
of the present invention with accessories for the
purposes.

The various embodiments of the piles have
been designed to be optimally adapted to different bottom

30 conditions. As an example Fig. 10 illustrates a pile
adapted to great depths in a muddy bottom, where long
piles are required, while the pile shown in Fig. 11 is

especially suitable to use in moraine bottom.
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A device 1 for a pile 2A, 2B, which can be
anchored in the bottom of a lake or the sea and/or the
ground and which is of the screw and/or push type and
which exhibits at least a front part 3, but preferably
also an intermediate part 4 and an upper part 5, comprises
a pile 2A, 2B, which consists of plastic material, prefe-
rably of re-usable and non-polluting plastic material, or
of steel or concrete. Between said front part 3 and upper
part 5 a force transmitting part 6 is arranged. This force
transmitting part 6 is designed to make it possible to
transmit downwards directed 7 axial forces Fp and late-
rally 8 directed horizontal forces Fy to the bottom or
ground segment 9 in question.

A screw pile 2A, which is hollow and made
of plastic, for example, and which is built up round a
support consisting of a plastic pipe and with a desired
number of layers of glass fibre reinforced plastic applied
on the outside of this support and painted on the outside,
is principally intended and arranged to be used for build-
ing up bridges 10 and for mooring piles 11 in a rough
environment, where worm infestation, environmental effects
or ice are problems when wooden piles or other types of
piles were used previously. Preferably, the pile 2A, 2B is
prefabricated, adapted and ready to be used at the site in
question, for example a building site, and it is easy to
apply and handle, as it, preferably, has low weight.

Properties of said pile are among other
things:

= It is made of plastic, which is easy to work with,
non-polluting and re-usable, or of concrete or steel

or other metal.
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It is possible to easily and without using much force
screw and/or push it into the bottom segment in
question in lake, sea 25 or ground.

It can easily be removed and re-used.

It is possible to adjust it vertically in case of
settling or if it desirable to change the height
conditions.

It has unique capacity to resist vertical and
horizontal forces and to transmit these forces to the
bottom segment.

Advantages of said pile are among other

things:

= Low weight.

= High shock resistance and load endurance.

® TInsensitive to worm infestation, decay and
corrosion.

®= Fast and simple application.

" Comparatively low cost of production of advanced
design.

" Fcofriendly (working environment, water environ-
ment) .

* Long life and good economy.

s Not destroyed (collapsed) bottom segment when the
piles are driven down, so that the piles "cut"”
down through the segment.

® Re-usable - adjustable.

= High force transmitting capacity.

= Low driving down force.

The screw pile 2A may be supplemented with

products, such as parallel struts, attachments etc. to
build bridges completely and rationally in order to

absorb transverse forces, and attachment for latches
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and decks, and where the strength properties of the
materials are used in an optimal way. The purpose of
the pile is that it shall be superior to the piles
existing today with regard to environmental aspects,
length of life, resistance and economy.

Said force transmitting part 6 can be
formed of a substantially horizontal or inclined disc-
shaped part 17 with substantially vertically extending
flange 18 directed towards said front part 3, prefe-
rably arranged at the outer peripheral edge 19 of the
disc-shaped part 17. Suitably, said force transmitting
part 6 is formed of a portion of a thread 20 along the
pile 2A, which force transmitting part 6 extends
approximately one turn round the pile 2A.

Such a screw pile 2A may exhibit a force
transmitting part 6, which, in addition to a helical
thread 20, which is firmly connected to the pile 2A and
which extends at least one turn round the pile 24,
supports a cylinder-shaped part 60, which extends in
the longitudinal direction 14 of said thread 20 and
completely round said thread 20. Said part 60 may be
completely open at the top as well as at the bottom,
but suitably a substantially horizontal upper disc 17
is arranged to close the main portion of said cylinder-
shaped force transmitting part 6 in the upwards direc-
tion 14.

The pile 2A, 2B with its tubular front
part 3 is open in direction downwards, at least up'to a
said thread-shaped force transmitting part 6, so that
ground/bottom material can be pressed into and received
therein when the pile 2A, 2B is screwed or pushed,
respectively, into the ground/bottom 9. Above said part

60 the force transmitting part 6 and the pile 2 are
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provided with a number of apertures 62, 61 for the
evacuation of air and water when driving down the pile
2, and in order to prevent the blasting effect in case
of ice formation inside the pile. Thus, the front part
3 of the pile is tubular, whereby the pile 2A, 2B
exhibits a number of evacuation apertures 61, which,
besides functioning as pressure reduction aperture in
case of ice formation inside the pile and thereby
eliminating the blasting effect of the tubular pile 2B,
also discharge water and air from the inner space 75 of
the pile. These apertures 61 debouch from the upper
portion 3A of the front part 3 in the region of an
intermediate part 4 of a pile 2A, 2B into the surround-
ings. Preferably, said threaded pile 2A exhibits a flat
peripheral surface 24 above the level of said thread-
shaped force transmitting part 6, which is suitable for
connection purposes. In the first place said pile 23,
2B is adapted to be used for the erection of bridges
10, but also as anchoring pile 11 in water 25, and it
is arranged to be screwed and/or pushed into the bottom
material 9. The screwing and/or pushing can be effected
by means of a removable tool 76, which is disconnected
when the desired driving down has been achieved.

Preferably, the part 3 of the pile 2,
which transmits force to the bottom segment, has a
constant length, for example always 3,5 m. The upper
part 5 of the pile is adapted to the depth of water,
loose segment and purpose of use. Specially adapted
piles can be made if required.

By means of an especially developed
calculation program and tests carried out, the piles
are dimensioned according to stipulated criteria of

stress and strain. The piles may be tested in a special
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test rig in order to assure that the stipulated
criteria are fulfilled.
The pile 2B illustrated in Figs. 5-8 1is

particularly intended to be used as a so called push

5 pile, i.e. it is pushed into the bedding by a vertical
force F in the upper part of the pile, whereby threads
20, 12 having a large pitch in a common direction are
fastened to the pile 2B along its outer peripheral
surface.

10 The function of the different parts, the
front part 3, the intermediate part 4 and the upper
part 5, of said pile 2A, 2B is as follows: The front
part 3 exhibits means in the form of threads 12, 20 or
an enlarged driving part 13 at screw pile 2A and push

15 pile 2B, respectively, in order to drive down the pile
2A, 2B and anchor it against substantially axial
drawing forces in the upwards direction 14.

The intermediate part 4, which constitutes
a stiffening part of the pile 2A, 2B, exhibits a force

20 transmitting part 6 in order to be capable of trans-
mitting downwards directed axial forces Fp and lateral
forces Fy to the bottom segment 9 in an optimal way.
Hereby, the pile 2A, 2B is prevented from moving
horizontally, which eliminates the risk of the pile 23,

25 2B breaking the bottom segment 9, and in that way
looses its lateral stability, i.e. becomes wobbly. At
the same time lateral forces are prevented from
generating axial forces and cause settling.

In this part of the pile there is also an

30 aperture 61 for the evacuation of air and water, which
makes it possible to convey the bottom segment upwards
into section 1 in the inner space 75 thereof without

being destroyed when the pile is driven down. Hereby a
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not destroyed (collapsed) bottom segment at the point
of the pile is obtained.

The upper part 5 is arranged and designed
as a flexible part in order to permit the pile 2A, 2B
to absorb lateral forces by reducing said forces and
absorbing them, and by reducing thrusts.

Fig. 10 illustrates a screw pile 2A exhib-

iting a screw with threads 12 with desired pitch a, and
which absorbs drawing and compressive forces, while its
force transmitting part 6, in the form of a
transitional thread, consolidates the pile 2A against
bending, seals, absorbs compressive and lateral forces.

In the inner space of the pile 2B a rein-
forcement in the form of an additional tubular layer
may be arranged, which strengthens the pile against
breaking forces when it is driven into the material of
the bedding.

The top of the upper part 5 is formed of a
cap 15, which is provided with key handles in order to
constitute a grip when the pile 2A is screwed downwards
and upwards, respectively.

A pile 2A, 2B can be divided into the
following zones:

A lower fastening part I intended to keep
the pile 2A, 2B straight when it is driven into the
bedding.

A driving part II provided with a screw
thread 12, 71 with normal or large pitch in order to
absorb particularly upwards directed axial forces, and
which causes rotation when the pile 2B is driven down
into the bedding and lifted up from it, respectively,
and which eliminates "ice grip" caused by torsional and

axial forces.



CA 02861044 2014-07-11

WO 2013/109186 PCT/SE2013/050033

10

15

20

25

30

12

A force transmitting part III in the form
of a disc with flange or a screw thread with normal or
large pitch, and which is provided with a cylinder
attached on the outside for the absorption of vertical
and lateral forces. A flexible part, which is manufac-
tured in accordance with desired rigidity and length.

The piles illustrated in Figs. 11-13 are
combined push and screw piles, the function of which is
clearly evident. They are particularly suitable to use
when the piles are to be driven down by pushing them
into a sandy bottom 9, where the threaded portion 12 of
the pile effects the driving down of the pile after it
has been pushed into the bottom material 9. The force
transmitting part 17 of the pile, which is a disc-
shaped part according to the type described above,
effects stiffening of the pile when said part 17 has
been pushed down into the bottom material 9 in
question.

The disc-shaped force transmitting part 17
can also be loose and threaded on to the pile 2, and
when the pile has been driven into the bottom bedding
9, for example moraine or firm mud, said force trans-
mitting part is pushed into said bedding after having
been threaded on to the pile 2. Then, said force trans-
mitting part 17 with its peripheral part pushed into
the bedding 9 supports the pile effectively.

Fig. 12-13 illustrate anchoring piles
provided with threads and force transmitting part.

Fig. 14 illustrates a parallel strut 16
with attachments 26 for the same on the piles 2A, 2B.
On top of said parallel strut 16 a deck 27, for example

for a bridge, can be anchored, and latches 28 are
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connected laterally. Fig. 15 illustrates locking of
pairs of piles to parallel strut.

Figs. 16-17 illustrate the invention
applied at a group of mooring piles ("vrage") 11 with a
desired number of angularly arranged piles 2A, 2B and
enclosing connection 29, in the form of strut ("korn-
stag”") and attachment ("kornfadste"), which effectively
fixes and locks the piles and makes them co-operate
with one another. Thereby an example of locking of
co-operating piles is shown.

In Fig. 18 the bridge building assembly
and the assembly for building a group of anchoring
piles described above are shown. Furthermore, an
appropriate floatable appliance is illustrated in the
form of barge fixture 30 with six illustrated fixture
positions A-F for the anchorage of piles in desired
places. Further, the invention can relate to an anchor
pile 31 with an anchorage attachment 32 arranged at the
top.

Finally, i1t can be mentioned that the
invention may be applied as anchorage for foundation 33
or anchorage 34 of pipe 35 or as any other suitable
anchorage.

The nature and the function of the
invention should have been clearly understood on the
basis of the above description and the drawings.

Of course, the invention is not limited to
the embodiments described above and illustrated in the
accompanying drawings. Modifications are possible,
especially as far as the nature of the different parts
is concerned, or by using equivalent technique, without
departing from the scope of the invention as it is

defined in the patent claims.
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What is claimed is:

1. A device for a pile anchorable in a lake bottom, a sea bottom
or a ground and of a screw type or a push type, the device

comprising:

a force-transmitting part arranged between an upper part of
the pile and an upper portion of a front tubular part of the pile,

the force-transmitting part comprising:

a threaded portion along the pile that has at least
approximately one turn of thread around the pile, with a cylinder-
shaped part extending in a longitudinal direction of the thread

and completely around the thread,

wherein the upper portion of the front tubular part comprises
a number of apertures for debouching water or air, the force-
transmitting part is configured for transmitting downwardly
directed axial forces and laterally directed horizontal forces to

the lake bottom, the sea bottom or the ground.

2. The device of claim 1, wherein at least a front portion of
the front tubular part of the pile has a number of threads, and
threads of the front portion of the front tubular part have a pitch
that is the same as the thread of the threaded portion.

3. The device of claim 1 or 2, wherein the pile comprises a flat

peripheral surface above the threaded portion.

4. The device of claim 1, 2 or 3, wherein the threaded portion
comprises a substantially horizontal upper disk that closes a main

portion of the cylinder-shaped part in an upward direction.

CA 2861044 2019-08-12
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5. The device of claim 4, wherein the substantially horizontal
upper disk is connected to the front tubular part and to the force-

transmitting part.

6. The device of any one of claims 1 to 5, wherein the cylinder-

shaped part comprises a grooved lower edge.

7. The device according to claim 6, wherein the grooved lower

edge is in the form of alike saw blade teeth.

8. The device of any one of claims 1 to 7, wherein the cylinder-
shaped part is connected to the threaded portion along a periphery

of the threaded portion.

9. The device according to any one of claims 1 to 8, wherein the
front tubular part comprises a thread, and the thread of the
threaded portion and the thread of the front tubular part have a

common pitch direction.

10. The device of any one of claims 1 to 9, wherein the pile is

cone-shaped with upward taper.

11. The device of any one of claims 1 to 10, wherein the pile is

made of plastic, concrete, steel or a combination thereof.

12. The device of any one of claims 1 to 10, wherein the pile is

made of plastic.

13. The device of any one of claims 1 to 10, wherein the pile is

made of concrete.

14. The device of any one of claims 1 to 10, wherein the pile is

made of steel.

15. A use of the device defined in any one of claims 1 to 14, for

the erection of a bridge.
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16. A use of the device defined in any one of claims 1 to 14, as

a mooring pile adapted to be screwed and/or pushed into a bottom

material in a body of water.

17. The use according to claim 16, wherein the body of water is

a lake, and the bottom material is mud, moraine or sand.

18. A use of the device defined in any one of claims 1 to 14, for

the anchorage of a foundation or a pipe.
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Fig. 11
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