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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the point struc-
ture of a pile of reinforced concrete defined in the pre-
amble of claim 1.

BACKGROUND OF THE INVENTION

[0002] The problem with piling the ground with rein-
forced concrete piles is that the length of the pile pene-
trating the ground can not be defined precisely in advance
although careful soil quality studies are made before pil-
ing in the area to be piled. Thus, in piling, the piles that
remain too long need to be cut with the result that pile
bits of various lengths are left over.
[0003] However, methods have been developed with
which the cut pile bits can be utilized so that the piling of
the subsequent pile into the ground is begun by using
the cut bit of the reinforced concrete pile to the end of
which the new pile is attached.
[0004] The problem with these has been that the end
of the cut pile has not in all conditions endured the pen-
etration into the ground and the hitting caused by it with-
out splitting. The reason for this is that, in order to make
penetration into the ground possible, the reinforced con-
crete piles usually have sufficient reinforcement at the
end of the pile, to which end the pile point has been firmly
attached during manufacturing i.e. moulding.
[0005] When a new pile point is attached to the cut end
of the reinforced concrete pile afterwards, this spot does
not have sufficient reinforcement so that the end of the
pile penetrating the ground often splits inside or near the
added pile point.
[0006] Structures slightly resembling the present in-
vention are presented in patent publication
[0007] US4537534, which presents a steel splice with
which two reinforced concrete piles can be attached to-
gether end to end. In this, the splice has only been made
to be sufficiently tight so that it appropriately extends and
stays in place at the end of the pile. The said extension
structure is not, however, applicable to the end of the pile
and it does not contribute to controlling the forces which
tend to break the end of the pile when it is being driven
into the ground.
[0008] Also US 4199277 describes a concrete pile fit-
ted with a special slightly tapered concrete tip of larger
area. The tip has a central open socket for receiving con-
crete poured in after the pile is in place.

THE OBJECT OF THE INVENTION

[0009] The object of the invention is to remove the
above-mentioned disadvantages. Especially, the pur-
pose of the present invention is to present a new kind of
point structure of a pile of reinforced concrete, with which
the stresses directed towards the point of the pile can be

controlled and guided so that the breaking of the point of
the pile when being hit can be avoided.

SUMMARY OF THE INVENTION

[0010] A point structure of a pile of reinforced concrete
according to the present invention is characterized in
Claim 1.
[0011] A point structure of a pile of reinforced concrete
according to the present invention is provided with a
domed point of a pile at the end of the pile, made of steel
and having a bottom and a circulating edge, installed
afterwards outside of the point of the pile. According to
the present invention, between the bottom of the point of
the pile and the pile an equalizer of forces is provided
that is organized to distribute evenly the effect of the im-
pact force between the end of the pile and the bottom of
the point of the pile in the area of the end of the pile.
Roughness of various kinds may be found in the cut end
of the pile. When the cut has been made on site, the cut
surface is seldom perfectly smooth. Also, a part of the
reinforcement may be left protruding somewhat from the
cut surface. Thus, the pile impacts the bottom of the point
of the pile unevenly which easily breaks either the con-
crete head of the pile or the point of the pile or even both.
In this case, the equalizer between the bottom and the
pile prevents the breakage and equalizes and guides the
occurring impact forces as a homogenous impact on the
entire surface area of the point of the pile.
[0012] Easy and simple solution for the equalizer is
sand or clay layer , which forms itself between the point
of the pile and the end of the pile. If this layer is sufficiently
thick it will eliminate the roughness at the end of the pile.
The thickness of the layer of mass can be for example
around 2 - 5 cm.
[0013] Also, the equalizer can be a board made of a
substance that is softer than concrete and steel, such as
rubber, plastic or a firm board made of a wood-based
substance. Although such a board would have even
thickness in free form, it will adjust itself under pressure
between the pile and the point of the pile, functioning
essentially in the same way as the layer of mass de-
scribed above.
[0014] In an embodiment of the present invention, in
the inner surface of the edge are provided compression
organs, which have been organized to form a powerful
transverse compression in the area of the point of the
pile inside the domed point of pile when pushing the pile
into the point of the pile.
[0015] Preferably, the compression organs according
to the present invention are located symmetrically in re-
lation to the centre axle of the pile, for example on oppo-
site sides or most preferably evenly on each side of the
pile when the piles to be used have a rectangular quad-
rangle cross section, such as a square.
[0016] In an embodiment of the present invention, the
compression surface of the compression organ is trans-
verse in relation to the lengthwise direction, and oblong,
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essentially a surface circulating the pile, i.e. a flexible
ridge with appropriate rigidity, which is pressed tightly
into the casing of the pile.
[0017] The compression and control of forces has
been noted to be more efficient when the compression
does not happen as an even surface in the entire area
of the edge of the domed point of the pile, but rather only
in a part of it, for example in oblong and essentially stripe-
like compression loads appropriately surrounding or cir-
culating the pile. Thus, preferably the compression sur-
face is under 50 %, for example 10 - 20 % of the inner
surface of the edge of the point of the pile.
[0018] Although the compression according to the
present invention can be realized with separate compres-
sion organs installed inside the point of the pile, it has
been found that a preferable and functioning solution is
one in which the compression organ is formed by a form,
bevel-walled protrusion, ridge or the like of the edge of
the point of the pile, extending inwards, that partly gives
way and presses outwards from its free form when the
pile is being pushed inside the point of the pile.
[0019] The point structure of a pile of reinforced con-
crete according to the invention has considerable advan-
tages compared with prior art. The structure according
to the present invention allows to efficiently control and
guide the forces which impact the lower end of a rein-
forced concrete pile when it is being driven into the
ground either mechanically or hydraulically. Efficient
guiding and control of forces prevent the ends of piles
from getting damaged even though they are only lightly
reinforced. Thus, the present invention allows the use of
left over cut bits of concrete piles to be used in piling,
which has a great economic significance in piling oper-
ations.

LIST OF FIGURES

[0020] In the following the present invention is ex-
plained in detail through examples of embodiments and
referring to the attached drawings in which

Fig. 1 shows a side projection of a reinforced con-
crete pile according to prior art, having a ground
point,
Fig. 2 shows a side projection of a reinforced con-
crete pile according to prior art, having a rock point,
Fig. 3 shows a side projection of a cut reinforced
concrete pile and of a point of the pile to be attached
to it, according to the present invention,
Fig. 4 shows a side projection of the parts of Fig. 3
when they are placed touching each other.
Fig. 5 shows a side projection of a cut reinforced
concrete pile and of a second point of the pile to be
attached to it, according to the present invention, and
Fig. 6 shows a side projection of the parts of Fig. 5
when they are placed touching each other.

DESCRIPTION OF THE INVENTION

[0021] Fig. 1 shows a reinforced concrete pile accord-
ing to prior art, in which inside the concrete 10 there are
vertical 11 and essentially horizontal 12 reinforcement
steel bars. The steel bars are placed with varying density
into the pile in zones a, b and c. Most of the steel 12 is
in the lower end of the pile, i.e. zone a, which first pene-
trates the ground when the pile is being hit. At this end,
already during the manufacturing or moulding of the pile,
a domed point of the pile made of steel has been at-
tached, which in Fig. 1 is a ground point 13. The quantity
of steel used decreases in the pile closer to the top so
that in zone b there is less of steel 12 than in zone a and
further, the density of the steel 12 decreases when ad-
vancing to zone c. Thus, the quantity of steel varies in
lengthwise direction according to the required strength
of the pile.
[0022] Fig. 2 shows a second reinforced concrete pile
according to prior art. Its structure corresponds to the
reinforced concrete pile in Fig. 1 with the distinction, how-
ever, that the ground point 13 has been replaced with a
rock point 14, which apart from the domed structure has
a downwards pointed steel cone 15 and at its point a
steel pin 16.The rock point has also been attached to the
end of the pile with extra vertical steel bars.
[0023] Fig. 3 shows a cut reinforced concrete pile 7 in
which the reinforcements 11 and 12 are evenly paced
upwards from its cut end 8 in the entire length of the pile.
[0024] It is further to be noted that the cut end 8 which
is done in site conditions is not necessarily perfectly per-
pendicular in relation to the lengthwise direction of the
pile and additionally it may have minor roughness. Be-
cause at the end of the cut pile, the quantity of steel bars
12 has not been increased as in the ends of uncut piles,
it is clear that the cut end is more likely to split when it is
being driven into the ground.
[0025] To solve this problem, a domed point of pile
made of steel, shown in the lower part of Fig. 3, has been
developed, which in the present embodiment is a flat
head ground point. The point of the pile is provided with
a straight and level bottom 3 and edges 4 that rise up
from it and which circulate around the entire bottom. Thus
is formed a domed structure, with closed sides and bot-
tom, and open at the top. Flexible, spring-like functioning
compression organs 5 have been formed on the edges
4, i.e. a part of the surface area of the edge boards has
been bent to form inwards extending bulges or indents.
These compression organs 5 are in each edge 4 of the
quadrangle-shaped point of the pile 1. The inwards ex-
tensions of the compression organs 5 have been so di-
mensioned that the distance DI of the opposite compres-
sion organs from each other is smaller than the equivalent
thickness D2 of the reinforced concrete pile. Further-
more, on top of the domed bottom 3 of the point of the
pile 1 a sand layer 6 has been placed to function as an
equalizer.
[0026] When the reinforced concrete pile is pushed in-
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side the domed point of pile 1 according to Fig. 4, the
spring-like compression organs 5 partly give way and
push outwards so that the pile, whose thickness D2 is
bigger than the inner measurement of the dome DI, can
push itself all the way to the bottom 3, i.e. all the way to
the sand layer 6. As a result of the pushing described
above, a continuously pressing essentially circular force
is focused on all the edges of the lower end of the rein-
forced concrete pile, that significantly decreases the sen-
sitivity to beak of the end of the pile when driving the pile
into the ground. Furthermore, the sand layer 6 between
the maybe slightly uneven end of the pile and the bottom
3 of the point of the pile 1 evens out those impact forces
which influence between the end of the pile, the bottom
3 and the ground. Thus, regardless of the roughness of
the cut surface of the pile, the effective powerful forces
influence evenly the entire area of the concrete.
[0027] Fig. 5 and 6 show a second embodiment of the
present invention equivalent to Fig. 3 and 4, in which a
steel cone 15 and a steel pin 16 required by the rock
point have also been attached to the domed point of the
pile. Because the rock point has an acute point and thus
is easily guided and bent in hard ground, the structure of
the domed point of the pile has been deepened in this
embodiment. Thus, the edge 4 of the point of the pile 2
is provided with three compression organs 5, placed se-
quentially in lengthwise direction, that are formed out of
forms, such as folds or wavelike structures made in the
edge of the steel plate 4. Thus, on the edge 4, there are
three essentially stripe-like, toroidal and circular com-
pression organs which are placed sequentially in length-
wise direction of the pile and in the middle of which the
pile is pushed all the way to the bottom 3.The measure-
ments of the compression organs 5 are equivalent to
those of the embodiment in Fig. 3 and 4, i.e. DI is clearly
smaller than D2.
[0028] On top of the bottom 3 of the point of the pile
there is an equalizer 6, i.e. an equalizing layer of the
effective forces, made of sand or other appropriate mass,
which in its part dampens the impacts focusing on the
end of the pile when piling. Furthermore, its purpose is
also to even out the forces focusing on the end 8 of the
reinforced concrete pile so that no point of the end 8 is
impacted by a great point load that is clearly deviating
from the rest of the surface area of the end, thus perhaps
causing the splitting of the end of the pile.
[0029] Fig. 3 - 6 show the best embodiments of the
present invention but naturally the points of the piles ac-
cording to the present invention are functioning also pro-
vided only with a dampening layer of mass without the
spring-structured strong side compression.
[0030] The invention is not limited to the embodiment
examples presented above, but many variations are pos-
sible while remaining in the framework of the idea of the
invention defined in the claims.

Claims

1. A point structure of a pile of reinforced concrete pro-
vided with a domed steel point of the pile (1, 2), or-
ganized to be installed afterwards in the end of the
pile and outside of it, which has a bottom (3) and an
edge (4) circulating it, characterized in that be-
tween the bottom (3) of the point of the pile (1, 2)
and the pile there is provided an equalizer (6), which
is softer than concrete and steel, selected from a
group: sand, clay, rubber board, plastic board, wood
board, and which has been organized to divide even-
ly to the entire area of the end of the pile the effect
of the impact force between the end of the pile and
the bottom of the point of the pile.

2. A point structure according to claim 1, characterized
in that the inner surface of the edge (4) is provided
with compression organs (5) which are organized to
focus the powerful transverse compression on the
area of the point of the pile when the pile is being
pushed into the point of the pile.

3. A point structure according to claim 2, characterized
in that the compression organs (5) are located uni-
formly on each side of the pile.

4. A point structure according to claims 2 or 5, charac-
terized in that the compression surface of the com-
pression organ (5) is transverse in relation to the
lengthwise direction of the pile, and an oblong sur-
face, essentially circulating the pile.

5. A point structure according to claim 4, characterized
in that the compression surface
is less than 50%, preferably 10 - 20% of the inner
surface area of the edge of the point of the pile.

6. A point structure according to anyone of claims 2 -
5, characterized in that the compression organ (5)
is formed by an inwards extending shape of the edge
of the point of the pile.

Patentansprüche

1. Spitzenstruktur eines Pfahls aus verstärktem Beton,
der mit einer für nachträgliche Anbringung an dem
Pfahlende und außerhalb davon konfigurierten kap-
penartigen Pfahlstahlspitze (1, 2) versehen ist, wel-
che eine Unterseite (3) und einen diese umgeben-
den Rand (4) hat, dadurch gekennzeichnet, dass
zwischen der Unterseite (3) der Pfahlspitze (1, 2)
und dem Pfahl ein Ausgleichselement (16) vorgese-
hen ist, welches weicher als Beton und Stahl und
aus einer Gruppe von Sand, Ton, Gummilage,
Kunststofflage, Holzlage ausgewählt ist und welches
dafür konfiguriert worden ist, die Auswirkung der
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Schlagkraft zwischen dem Pfahlende und der Unter-
seite der Pfahlspitze gleichmäßig auf die gesamte
Fläche des Pfahlendes zu verteilen.

2. Spitzenstruktur nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Innenoberfläche des Randes (4)
mit Kompressionsorganen (5) versehen ist, welche
dafür konfiguriert sind, die kräftige Querkompression
auf die Fläche der Pfahlspitze zu fokussieren, wenn
der Pfahl in die Pfahlspitze gedrückt wird.

3. Spitzenstruktur nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Kompressionsorgane (5) gleich-
mäßig auf jeder Pfahlseite angeordnet sind.

4. Spitzenstruktur nach Anspruch 2 oder 3, dadurch
gekennzeichnet, dass die Kompressionsfläche
des Kompressionsorgans (5) in Bezug auf die
Längsrichtung des Pfahls quer liegt und eine längli-
che Oberfläche im Wesentlichen den Pfahl umgibt.

5. Spitzenstruktur nach Anspruch 4, dadurch gekenn-
zeichnet, dass die Kompressionsfläche kleiner als
50 %, bevorzugt 10 bis 20 % der Innenfläche des
Randes der Pfahlspitze ist.

6. Spitzenstruktur nach einem der Ansprüche 2 bis 5,
dadurch gekennzeichnet, dass das Kompressi-
onsorgan (5) durch eine sich nach innen erstrecken-
de Gestaltung des Randes der Pfahlspitze gebildet
wird.

Revendications

1. Structure formant pointe d’un pieu en béton armé
pourvue d’une pointe aciérée bombée du pieu (1, 2),
organisée pour être installée ensuite dans l’extrémi-
té du pieu et à l’extérieur de celui-ci, qui comporte
un fond (3) et un bord (4) le faisant circuler, carac-
térisée en ce qu’entre le fond (3) de la pointe du
pieu (1, 2) et le pieu, est disposé un égaliseur (6),
qui est plus souple que le béton et l’acier, choisi dans
le groupe constitué par : le sable, l’argile, un pan-
neau de caoutchouc, un panneau en matière plasti-
que, un panneau en bois, et qui a été organisé pour
diviser uniformément sur la zone entière de l’extré-
mité du pieu, l’effet de la force d’impact entre l’ex-
trémité du pieu et le fond de la pointe du pieu.

2. Structure formant pointe selon la revendication 1,
caractérisée en ce que la surface interne du bord
(4) est pourvue d’organes de compression (5) qui
sont organisés pour focaliser la forte compression
transversale sur la zone de la pointe du pieu lorsque
le pieu est poussé dans la pointe du pieu.

3. Structure formant pointe selon la revendication 2,

caractérisée en ce que les organes de compres-
sion (5) sont positionnés uniformément de chaque
côté du pieu.

4. Structure formant pointe selon la revendication 2 ou
3, caractérisée en ce que la surface de compres-
sion de l’organe de compression (5) est transversale
par rapport à la direction de la longueur du pieu, et
une surface oblongue, faisant essentiellement circu-
ler le pieu.

5. Structure formant pointe selon la revendication 4,
caractérisée en ce que la surface de compression
est inférieure à 50 %, de préférence de 10 à 20 %
de la superficie interne du bord de la pointe du pieu.

6. Structure formant pointe selon l’une quelconque des
revendications 2 à 5, caractérisée en ce que l’or-
gane de compression (5) est formé par une forme
s’étendant vers l’intérieur du bord de la pointe du
pieu.
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