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(54) PILE JOINT, CONCRETE PILE, CASTING GUIDE AND METHOD FOR MANUFACTURING A
CONCRETE PILE

(57) The present invention relates to a pile joint (100)
that comprises a bottom plate (101) having a plurality of
through-holes (105), a plurality of locking elements (102,
103), each locking element (102, 103) being inserted into
one of the through-holes (105), and a plurality of reinfor-
cement bars (104) having a first end and a second end,
the first end of each reinforcement bar (104) being at-

tached to one of the locking elements (102, 103). In the
pile joint (100), the locking elements (102, 103) are not
attached to the bottom plate (101). The present invention
also relates to a concrete pile (200), a casting guide
(300), and a method for manufacturing a concrete pile
(200).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a pile joint, a
casting guide, and a method for manufacturing a con-
crete pile according to the preambles of the appended
independent claims. The invention also relates to a con-
crete pile having a pile joint in at least one of its ends.

BACKGROUND OF THE INVENTION

[0002] Pile joints are used in ends of concrete piles to
join the concrete piles together. A conventional pile joint
comprises a bottom plate having a plurality of through-
holes, and a plurality of locking elements, which are
placed into the through-holes and welded to the bottom
plate. A reinforcement bar is welded to each locking
element to ensure that the pile joint remains firmly at-
tached to the concrete pile.
[0003] A concrete pile is typically manufactured by
placing a pile joint and a pile reinforcement in a casting
mould. A casting guide is attached to the pile joint and
locked in place in the casting mould, for example, by
wedging it against the sides of the casting mould so that
the pile joint is aligned with the casting mould. The con-
crete pile is cast by pouring concrete into the casting
mould. After the concrete has cured, the casting guide is
detached from thepile joint, and the concrete pile is taken
out of the casting mould.
[0004] A problem associated with the known pile joints
is that they are difficult to handle. The problem is related
to the reinforcement bars, which can easily bend during
transportation of the pile joint and manufacturing of a
concrete pile. Another problem associated with the
known pile joints is that the bottom plate can easily bend
as a result of the bending of the reinforcement bars. Yet
another problem associated with the known pile joints is
that their transportation requires a lot of space, resulting
in low transportation efficiency and thus high transporta-
tion costs.

OBJECTIVES OF THE INVENTION

[0005] It is the main objective of the present invention
to reduce or even eliminate the prior art problems pre-
sented above.
[0006] It is an objective of the present invention to
provide a pile joint that is easy to handle and transport.
It is also an objective of the invention to provide apile joint
that facilitates themanufacturing of a concrete pile. It is a
furtherobjectiveof the invention toprovideaconcretepile
that is easy and quick to join to another concrete pile. It is
yet a further objective of the invention to provide a con-
crete pile that is easy and quick tomanufacture. It is yet a
further objective of the invention to provide a casting
guide that facilitates themanufacturing of a concrete pile.
It is yet a further objective of the invention to provide a

method for manufacturing a concrete pile in an easy and
quick manner.
[0007] In order to realise the above-mentioned objec-
tives, the pile joint, the casting guide, and the method
according to the invention are characterised by what is
presented in the characterising portions of the appended
independent claims. Advantageous embodiments of the
invention are described in the dependent claims.

DESCRIPTION OF THE INVENTION

[0008] Apile joint according to the invention comprises
a bottom plate having a plurality of through-holes, a
plurality of locking elements, each locking element being
inserted into one of the through-holes, and a plurality of
reinforcement bars having a first end and a second end,
the first end of each reinforcement bar being attached to
one of the locking elements. In the pile joint according to
the invention the locking elements are unattached to the
bottom plate.
[0009] The pile joint according to the invention can be
used in an end of a concrete pile to join the concrete pile
end-to-end to another concrete pile. The pile joint is
attached to the end of the concrete pile during the man-
ufacturing of the pile, whereby the pile joint forms an
integrated part of the concrete pile.
[0010] The pile joint is intended to be attached to an
end of a concrete pile in such a manner that the bottom
plate is essentially perpendicular to the longitudinal axis
of the concrete pile. A first side of the bottom plate is
intended to be arranged against a first side of a bottom
plate of another pile joint when concrete piles are joined
together. A second side of the bottom plate is intended to
be arranged against an end of a concrete pile element of
the pile. The bottom plate is preferably square or rectan-
gular. The length andwidth of the bottomplate can be, for
example, 150‑600mm. The thickness of the bottomplate
can be, for example, 1.5‑20 mm. The bottom plate is
preferably made of steel. The through-holes can be
locatedclose to cornersof thebottomplate. Thediameter
of the through-holes can be, for example, 15‑80 mm.
[0011] In the pile joint according to the invention, the
locking elements are placed into the through-holes of the
bottom plate. The number of locking elements can vary
depending on the application, but it is typically one, two,
four or eight. The locking elements are preferably made
of steel. One or more of the locking elements can be a
locking housing that comprises a cavity into which a
locking dowel of another pile joint can be inserted. One
or more of the locking elements can be a locking dowel
that can be inserted into a cavity of a locking housing of
another pile joint. The locking dowel as well as the cavity
in the locking housing have preferably circular cross
sections. The length of the locking dowel and the depth
of the cavity in the locking housing can be, for example,
20‑100mm.Thediameter of the locking dowel canbe, for
example, 20‑100 mm. The diameter of the cavity in the
lockinghousing canbe, for example, 1‑10mm larger than
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the diameter of the locking dowel that it receives.
[0012] In the pile joint according to the invention, the
reinforcement bars are attached to the locking elements.
The reinforcement bars are used to ensure that the pile
joint remains firmly attached to an end of a concrete pile.
When the locking elements are in place in the through-
holes, the reinforcement bars are essentially perpendi-
cular to the bottom plate. The reinforcement bars are
preferablymade of steel. The length of the reinforcement
bars can be, for example, 400‑2000mm. The diameter of
the reinforcement bars can be, for example, 10‑32 mm.
[0013] It has now been surprisingly found that instead
of attaching the locking elements to the bottom plate, it is
beneficial to leave the lockingelements unattached to the
bottom plate. In other words, in the pile joint according to
the invention the locking elements are not welded or
attached in any other way to the bottom plate.
[0014] An advantage of the pile joint according to the
invention is that because the locking elements are not
attached to the bottom plate, the pile joint is easy to
handle and transport. The pile joint according to the
invention can be handled and transported in pieces,
which reduces the risk of bending the bottom plate and
the reinforcement bars. Another advantage of the pile
joint according to the invention is that it enables mass
customisation of pile joints, wherein the task of differen-
tiating a pile joint for a specific customer can be post-
poned until the point where a concrete pile is manufac-
tured. Yet another advantage of the pile joint according to
the invention is that it facilitates the manufacturing of a
concrete pile. Yet another advantage of the pile joint
according to the invention is that it can be transported
cost-efficiently.
[0015] According to an embodiment of the invention at
least one of the locking elements comprises a collar
having a diameter larger than the diameter of the
through-hole. The locking element is inserted into the
through-hole in such amanner that the collar is located at
the same side of the bottom plate with the reinforcement
bar, i.e., at the second side of the bottom plate. The collar
prevents the locking element going through the through-
hole when the locking element is pulled from the first side
of the bottom plate. A casting guide that is used in the
manufacturing of a concrete pile can be attached to the
pile joint so that the collar of the locking element is pulled
against the second side of the bottom plate. In some
applications, each locking element comprises a collar
havingadiameter larger than thediameterof the through-
hole into which the locking element is inserted. The
diameter of the collar can be, for example, less than 20
mm larger than the diameter of the through-hole.
[0016] According to an embodiment of the invention at
least one of the locking elements comprises a hole pro-
videdwith internal threads, into which hole the first end of
the reinforcement bar provided with external threads is
screwed. The use of threads enables the reinforcement
bar to beattached to the locking elementwithoutwelding.
In some applications, each locking element comprises a

hole provided with internal threads, into which hole the
first end of the reinforcement bar provided with external
threads is screwed.
[0017] According to an embodiment of the invention at
least one of the locking elements comprises a transverse
through-hole. The transverse through-hole can be uti-
lised in lockingpile joints together,whereina lockingpin is
inserted through transverse through-holes of an inter-
connected locking dowel and locking housing. The trans-
verse through-hole can also be utilised in the manufac-
turing of a concrete pile to lock a casting guide to the pile
joint. The transverse through-hole can be arranged close
to an end of the locking element. The diameter of the
transverse through-hole can be, for example, 10‑40mm.
In some applications, each locking element comprises a
transverse through-hole.
[0018] The present invention also relates to a concrete
pile. The concrete pile according to the invention com-
prises a concrete pile element having a first end and a
second end, and a pile joint according to the invention
attached to the first end of the concrete pile element.
[0019] The pile joint is attached to the end of the con-
crete pile element during the manufacturing of the con-
crete pile, whereby the pile joint forms an integrated part
of the concrete pile. The concrete pile element is pre-
ferably provided with steel reinforcement to improve
structural strength. The concrete pile element may have
a circular, square, or rectangular cross-section. The
length of the concrete pile element can be, for example,
3‑40 m.
[0020] An advantage of the concrete pile according to
the invention is that it is easy and quick to join to another
concrete pile. Another advantage of the concrete pile
according to the invention is that it is easy and quick to
manufacture.
[0021] According to an embodiment of the invention
the concrete pile comprises another pile joint according
to the invention attached to the second end of the con-
crete pile element. This enables the concrete pile to be
joined between two concrete piles.
[0022] The present invention also relates to a casting
guide for a pile joint. The casting guide according to the
invention comprises an end plate arrangeable in connec-
tion with a bottom plate of a pile joint, means for relea-
sably attaching to the bottom plate of the pile joint, said
means being mounted to the end plate, and means for
releasably attaching to a plurality of locking elements of
the pile joint, saidmeans beingmounted to the end plate.
[0023] The casting guide according to the invention is
intended for a pile joint according to the invention to keep
the pile joint in place during the casting of a concrete pile.
The casting guide can be locked in place in a pile casting
mould, for example, bywedging it against the sides of the
pile casting mould so that the pile joint is aligned with the
pile casting mould.
[0024] The casting guide according to the invention
can releasably attach to both the bottom plate and the
locking elements of the pile joint. The casting guide can
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be such that the end plate is intended to be arranged in
contact with or at a distance from the bottom plate of the
pile joint. The end plate is preferably square or rectan-
gular. The length and width of the end plate can be, for
example, 150‑600 mm. The thickness of the end plate
canbe, for example, 3‑16mm.Theendplate is preferably
made of steel.
[0025] The casting guide may comprise a frame to
which theendplate is attached.The framemaycomprise,
for example, a plurality of tubes or rods which are at-
tached perpendicularly to the end plate. The casting
guide may comprise another end plate having means
for releasablyattaching toabottomplateofapile joint and
means for releasably attaching to a plurality of locking
elements of a pile joint. In this case, the end plates are
preferablyattached to the frameso that theendplatesare
alignedwith and parallel to each other. The casting guide
which has two end plates can be used in themanufactur-
ing of two concrete piles simultaneously.
[0026] An advantage of the casting guide according to
the invention is that it facilitates the manufacturing of a
concrete pile.
[0027] According to an embodiment of the invention
the means for releasably attaching to the bottom plate of
the pile joint comprises a plurality of magnets. The mag-
nets are attached to the end plate. One or more of the
magnets are preferably arranged close to corners of the
end plate. One of the magnets can be arranged at the
centre of the end plate. The magnets can be attached
directly or by using suitable spacers to the end plate. The
magnets are preferably permanent magnets. The num-
ber of magnets can be, for example, 3‑10.
[0028] According to an embodiment of the invention
themeans for releasably attaching to a plurality of locking
elements of the pile joint comprises a plurality of attach-
ment elements, each attachment element being ar-
ranged to releasably attach to one of the locking ele-
ments. The number of attachment elements preferably
corresponds to the number of locking elements. The
attachment elements are preferably made of steel. The
attachment elements can be electrically, pneumatically,
or hydraulically operated.
[0029] According to an embodiment of the invention
each attachment element comprises two longitudinal
parts and means for moving the two longitudinal parts
towards and away from each other in a transverse direc-
tion.
[0030] The two longitudinal parts can be, for example,
halves of a rod which can be inserted into a cavity of a
locking housing of a pile joint and attached therein by
moving the rod halves away from each other in a trans-
verse direction. Alternatively, the two longitudinal parts
can be, for example, halves of a tube inside which a
locking dowel of a pile joint can be inserted. The tube
halves can be attached to the locking dowel by moving
the tube halves towards each other in a transverse direc-
tion. The two longitudinal parts can be moveable, for
example, 5‑50 mm with respect to each other in a trans-

verse direction. The length of the two longitudinal parts
can be, for example, 5‑30mm. Themeans formoving the
two longitudinal parts towards and away from each other
in a transverse directionmay comprise an electric, pneu-
matic, or hydraulic actuator.
[0031] According to an embodiment of the invention
each longitudinal part is provided with a projecting part
extending in the transverse direction. The projecting part
is arranged to the longitudinal part in such a manner that
when the attachment element is attached to the locking
element the projecting part protrudes into the transverse
through-hole of the locking element.
[0032] According to an embodiment of the invention
the means for moving the two longitudinal parts towards
and away from each other in a transverse direction
comprises a threaded rod arranged to go through a
threaded through-hole in at least one of the two long-
itudinal parts. The two longitudinal parts can be moved
towards and away from each other by rotating the
threaded rod in opposite directions. Preferably one
threaded rod is connected to two attachment elements
so that the attachment elements can be operated simul-
taneously.
[0033] The present invention also relates to a method
formanufacturing a concrete pile. Themethod according
to the invention comprises attaching a casting guide
according to the invention to a pile joint according to
the invention, placing the casting guide and the pile joint
in a pile castingmould, and pouring concrete into the pile
casting mould. After the concrete has cured, the casting
guide is detached from the pile joint, and the (precast)
concrete pile is taken out of the pile casting mould. The
concrete pile element is preferably provided with steel
reinforcement to improve structural strength.
[0034] An advantage of the method according to the
invention is that it enables tomanufacture a concrete pile
in an easy and quick manner.
[0035] The exemplary embodiments of the invention
presented in this text are not interpreted to pose limita-
tions to theapplicability of the appended claims. The verb
"to comprise" is used in this text as an open limitation that
does not exclude the existence of also unrecited fea-
tures. The features recited in the dependent claims are
mutually freely combinable unless otherwise explicitly
stated.
[0036] The exemplary embodiments presented in this
text and their advantages relate by applicable parts to the
pile joint, the concrete pile, the casting guide as well as
themethodaccording to the invention, even though this is
not always separately mentioned.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

Fig. 1 illustrates a pile joint according to an em-
bodiment of the invention,
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fig. 2 illustrates a concrete pile according to an
embodiment of the invention,

fig. 3 illustrates a casting guide according to an
embodiment of the invention, and

figs. 4A‑4F illustrate the manufacturing of a concrete
pile according to an embodiment of the
invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0038] The same reference signs are used of the same
or like components in different embodiments.
[0039] Fig. 1 illustrates a pile joint according to an
embodiment of the invention. The pile joint 100 can be
used in an end of a concrete pile to join the concrete pile
end-to-end to another concrete pile.
[0040] Thepile joint 100 comprises a bottomplate 101,
two locking housings 102, two locking dowels 103 and
four reinforcement bars 104. The bottom plate 101 has
four through-holes 105 into which the locking housings
102 and the locking dowels 103 are inserted. The locking
housings 102 and the locking dowels 103 are not at-
tached to the bottom plate 101. The reinforcement bars
104areattachedat their ends to the lockinghousings102
and the locking dowels 103. The reinforcement bars 104
are used to ensure that the pile joint 100 remains firmly
attached to a concrete pile.
[0041] Each locking housing 102 comprises a cavity
106 intowhich a locking dowel of another pile joint can be
inserted. Each locking dowel 103 can be inserted into a
cavity of a locking housing of another pile joint.
[0042] Each locking housing 102 and locking dowel
103 comprises a transverse through-hole 107 that canbe
utilised in locking pile joints together. A locking pin can be
inserted through the transverse through-holes 107. The
transverse through-holes 107 can also be utilised in the
manufacturing of a concrete pile to lock a casting guide to
the pile joint 100.
[0043] Each locking housing 102 and locking dowel
103 comprises a collar having a diameter larger than the
diameter of the through-hole 105. The collar is located at
the same side of the bottom plate 101 with the reinforce-
ment bar 104. A casting guide that is used in the man-
ufacturing of a concrete pile can be attached to the pile
joint 100 so that the collar is pulled against the bottom
plate 101. The collars prevent the locking housings 102
and the locking dowels 103 going through the through-
holes 105.
[0044] Fig. 2 illustrates a concrete pile according to an
embodiment of the invention. The concrete pile 200
comprises a concrete pile element 201 to an endofwhich
is attached a pile joint 100 of fig. 1. The pile joint 100 is
attached to the end of the concrete pile element 201
during themanufacturing of the concrete pile 200,where-
by the pile joint 100 forms an integrated part of the
concrete pile 200. The concrete pile element 201 is

provided with steel reinforcement to improve structural
strength.
[0045] Fig. 3 illustrates a casting guide according to an
embodiment of the invention. The casting guide 300 can
be used in the manufacturing of two concrete piles. The
casting guide 300 can keep two pile joints in place during
the casting of the concrete piles. The casting guide 300
can be locked in place in a pile casting mould, for exam-
ple, by wedging it against the sides of the pile casting
mould so that the pile joints are aligned with the pile
casting mould.
[0046] The casting guide 300 comprises four parallelly
arranged tubes 301 and two end plates 302 which are
attached to opposite ends of the tubes 301. Each end
plate 302 is provided with five permanent magnets 303
for releasably attaching to a bottom plate of a pile joint.
Four of the permanent magnets 303 are arranged close
to corners of the end plate 302, and one of the permanent
magnets 303 is arranged at the centre of the end plate
302.
[0047] Each end plate 302 is provided with two attach-
ment housings 304 for releasably attaching to locking
dowels of a pile joint, and two attachment dowels 305 for
releasably attaching to locking housings of a pile joint.
[0048] Each attachment housing 304 comprises two
opposing tube halves 306 insidewhich a locking dowel of
a pile joint can be inserted. The tube halves 306 can be
moved towards andaway fromeachother in a transverse
direction by rotating a threaded rod 307 that is arranged
to go through threaded through-holes 308 in the tube
halves 306. The tube halves 306 can be attached to a
locking dowel by moving the tube halves 306 towards
each other and detached from the locking dowel by
moving the tube halves 306 away from each other.
[0049] Each attachment dowel 305 comprises two op-
posing rod halves 309which can be inserted into a cavity
of a locking housing of a pile joint. The rod halves 309 can
be moved towards and away from each other in a trans-
verse direction by rotating the threaded rod 307 that is
arranged togo through threaded through-holes310 in the
rod halves 309. The rod halves 309 can be attached to a
locking housing bymoving the rod halves 309 away from
each other and detached from the locking housing by
moving the rod halves 309 towards each other.
[0050] Each tube half 306 and rod half 309 is provided
with a projecting part 311 extending in the transverse
direction. The projecting parts 311 are arranged to the
tube halves 306 and the rod halves 309 in such amanner
that the projecting parts 311 can protrude into the trans-
verse through-holesof the lockingdowels and the locking
housings.
[0051] Figs. 4A‑4F illustrate the manufacturing of a
concrete pile according to an embodiment of the inven-
tion. The concrete pile 200 is manufactured by using a
pile casting mould 401.
[0052] In the first phase of the manufacturing process,
a bottomplate 101 is placed in thepile castingmould 401,
and two lockinghousings102and two lockingdowels103
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provided with reinforcement bars 104 are inserted into
through-holes 105 of the bottom plate 101. The locking
housings 102 and the locking dowels 103 are not at-
tached to the bottom plate 101. The first phase is shown
figs. 4A‑4B.
[0053] In the second phase of the manufacturing pro-
cess, a casting guide 300 is attached to the pile joint 100.
The attachment of the casting guide 300 to the pile joint
100 is achieved by using permanent magnets 303 of the
casting guide 300which attach to the bottom plate 101 of
the pile joint 100, and by using attachment housings 304
and attachment dowels 305 of the casting guide 300
which attach to the locking housings 102 and the locking
dowels 103 of the pile joint 100. The second phase is
shown in figs. 4C‑4D.
[0054] In the third phase of themanufacturing process,
concrete is poured into the pile casting mould 401 while
the pile joint 100 is kept in place with the casting guide
300. The third phase is shown in fig. 4E.
[0055] In the fourth phase of the manufacturing pro-
cess, after the concrete has cured, the casting guide is
detached from the pile joint 100. The (precast) concrete
pile 200 can now be taken out of the pile casting mould
401. The fourth phase is shown in fig. 4F.
[0056] Only advantageousexemplary embodiments of
the invention are described in the figures. It is clear to a
person skilled in the art that the invention is not restricted
only to the examples presented above, but the invention
may vary within the limits of the claims presented here-
after. Some possible embodiments of the invention are
described in the dependent claims, and they are not to be
considered to restrict the scope of protection of the
invention as such.

Claims

1. A pile joint, comprising:

- a bottom plate having a plurality of through-
holes,
- a plurality of locking elements, each locking
element being inserted into one of the through-
holes, and
- a plurality of reinforcement bars having a first
end and a second end, the first end of each
reinforcement bar being attached to one of the
locking elements,

characterised in that the locking elements are un-
attached to the bottom plate.

2. The pile joint according to claim 1, characterised in
that at least one of the locking elements comprises a
collar having a diameter larger than the diameter of
the through-hole.

3. The pile joint according to claim 1 or 2, charac-

terised in that at least one of the locking elements
comprises a hole provided with internal threads, into
which hole the first end of the reinforcement bar
provided with external threads is screwed.

4. The pile joint according to any of the preceding
claims, characterised in that at least one of the
locking elements comprises a transverse through-
hole.

5. A concrete pile, comprising:

- a concrete pile element having a first end and a
second end,

characterised in that the concrete pile comprises a
pile joint according to any of the preceding claims
attached to the first end of the concrete pile element.

6. A casting guide, comprising:

- an end plate arrangeable in connection with a
bottom plate of a pile joint,

characterised in that the casting guide comprises:

- means for releasably attaching to the bottom
plate of the pile joint, saidmeans beingmounted
to the end plate, and
- means for releasably attaching to a plurality of
locking elements of the pile joint, said means
being mounted to the end plate.

7. The casting guide according to claim 6, charac-
terised in that the means for releasably attaching
to the bottom plate of the pile joint comprises a
plurality of magnets.

8. The casting guide according to claim 6 or 7, char-
acterised in that themeans for releasably attaching
to a plurality of locking elements of the pile joint
comprises a plurality of attachment elements, each
attachment element being arranged to releasably
attach to one of the locking elements.

9. The casting guide according to claim 8, charac-
terised in that each attachment element comprises
two longitudinal parts and means for moving the two
longitudinal parts towards and away from each other
in a transverse direction.

10. The casting guide according to claim 9, charac-
terised in that each longitudinal part is provided
with a projecting part extending in the transverse
direction.

11. The casting guide according to claim 9 or 10, char-
acterised in that the means for moving the two
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longitudinal parts towards and away from each other
in a transverse direction comprises a threaded rod
arranged to go through a threaded through-hole in at
least one of the two longitudinal parts.

12. A method for manufacturing a concrete pile, char-
acterised in that the method comprises:

- attaching a casting guide according to any of
claims 6 to 11 to a pile joint according to any of
claims 1 to 4,
- placing the casting guide and the pile joint in a
pile casting mould, and
- pouring concrete into the pile casting mould.
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