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(57)  The invention relates to a method for inserting
a foundation pile (1) into the ground, which foundation
pile comprises a cutter head (2) disposed near the bot-
tom end thereof. Grout is transported to the bottom end
of the foundation pile (1), via a pipe (7) extending
through the interior thereof, during said insertion of the
pile (1). Said grout is injected into the ground near the
cutter head (2), which is being rotated during the inser-
tion of the pile. The cutter head (2) is rotated from a
drive mechanism disposed above the ground surface,
via the pipe (7) for transporting the grout, which is con-
nected to the cutter head (2).

A method for inserting a foundation pile into the ground
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Description

The invention relates to a method for inserting a
foundation pile into the ground, which foundation pile
comprises a cutter head disposed near the bottom end
thereof, wherein grout is transported to the bottom end
of the foundation pile, via a pipe extending through the
interior thereof, during said insertion of the pile, and
wherein said grout is injected into the ground near the
cutter head, which is being rotated during the insertion
of the pile.

With a known method of the above kind the founda-
tion pile is rotated during the insertion of the foundation
pile by means of a drive mechanism which engages the
end of the foundation pile that projects above the
ground surface, so that a torque exerted on said pile
must be taken up by the material of the pile. The taking
up of such torsional forces makes heavy demands on
the material of the pile, which has an influence on the
selection of the diameter of the pile and/or on the com-
position of the material from which the pile is made.
Generally the pile no longer needs to satisfy such high
demands with regard to the taking up of torsional forces
and the like once it has been inserted into the ground,
so that the construction of the pile must be unnecessar-
ily strong and/or expensive for the sole purpose of being
able to insert it into the ground.

According to the invention the cutter head is rotated
from a drive mechanism disposed above the ground
surface, via the pipe for transporting the grout, which is
connected to the cutter head, wherein said cutter head
displaces the ground while mixing it with the grout.

When the method according to the invention is
used, the torque required for inserting the pile into the
ground does not need to be transmitted via the pile
itself, but said torque is transmitted to the cutter head
independently of the pile, via the pipe extending through
the pile. By simultaneously using the pipe for transport-
ing the grout, which is being supplied under high pres-
sure, an effective and inexpensive method for inserting
a foundation pile into the ground can be realised while
effecting an effective mixing of the grout with the ground
which is being displaced laterally by the cutter head.

According to another aspect of the invention, a par-
ticularly suitable combination for inserting foundation
piles according to the invention is made up of a cutter
head, which is provided with an unround hole, into
which a part of a pipe for transporting the grout, which
has a corresponding section, is inserted.

The invention will be explained in more detail here-
after with reference to the accompanying Figures.

Figure 1 is a diagrammatic longitudinal section of a
lower part of a foundation pile, showing a cutter head
disposed thereunder and a pipe extending through the
foundation pile.

Figure 2 is a cross-sectional view of a possible
embodiment of a foundation pile.

Figure 3 is a larger-scale view of the encircled part

10

15

20

25

30

35

40

45

50

55

Ill'in Figure 1.

Figure 4 is a view of the cutter head, seen in the
direction indicated by arrow IV in Figure 1.

Figure 5 diagrammatically shows various stages of
the insertion of a foundation pile into the ground.

Figure 1 diagrammatically shows the bottom end of
a concrete foundation pile 1, which may have an octag-
onal section, for example, as shown in Figure 2. The
foundation pile 1 may also have other sectional configu-
rations, however. Furthermore it is possible to use the
method according to the invention as described hereaf-
ter with a foundation pile in the form of a steel pipe, for
example, rather than with a concrete foundation pile.

As is furthermore shown in Figure 1, the bottom
end of foundation pile 1 is supported on a cutter head 2,
which is built up in the illustrated embodiment of a plate
3 extending perpendicularly to the longitudinal direction
of pile 1, on which plate the bottom end of the founda-
tion pile 1 rests, and of cutting elements 4 extending in
downward direction from plate 3.

As is apparent in particular from Figure 4, an
unround recess 5, which is square in the illustrated
embodiment, is provided in plate 3, which recess is in
line with a cavity 6 present in the centre of foundation
pile 1, which extends along the entire length thereof. A
pipe or hollow shaft 7 extends through said cavity, which
pipe or hollow shaft is provided near its bottom end with
a projecting flange 8, which rests on the upper side of
plate 3 (Figure 3). At least the part of pipe 7 that extends
under flange 8 has a sectional configuration which cor-
responds with that of unround hole 5, so that pipe 7 can-
not rotate relative to the cutter head. Pipe 7 is closed at
its bottom end by a bottom plate 9, whilst bores 10 are
provided in the pipe wall, near said bottom end of the
pipe, which bores connect the interior of the pipe to the
space present outside the pipe.

Plate 3 may be fixed to pipe 1, in the case of a con-
crete pile, for example, it may be connected to the rein-
forcing steel of the concrete pile, or in the case of a steel
pipe it may be welded to the bottom end of the pipe. It is
also conceivable, however, for the bottom end of pile 1
to be loosely supported on plate 3 of cutter head 2,
whereby means may be provided for preventing cutter
head 2 from moving in a direction transversely to the
longitudinal axis of pile 1.

When the pile is to be inserted into the ground, the
end of pipe 7 that projects above pile 1, which is dia-
grammatically illustrated in Figure 5, is coupled to a
drive mechanism, by means of which pipe 7 can be
rotated, as indicated by means of arrow A. By rotating
pipe 7, the cutter head 2 coupled to the bottom end of
pipe 7 will be rotated so as to bore a hole into the
ground. Simultaneously with said rotating of the cutter
head, grout is supplied through hollow shaft 7 under
high pressure (for example more than 100 bar), so as to
be injected into the ground surrounding the cutter head
via bores 10. As will furthermore be apparent from Fig-
ure 5, said grout, possibly mixed with the ground loos-
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ened by cutter head 2, will form a shell of grout 11 round
the foundation pile as the foundation pile gradually
moves downwards into the ground, which shell of grout
11 acts as a kind of lubricating film, which facilitates the
insertion of the pile into the ground. After the pile has
been inserted, the grout will harden, and a proper bond
between the ground and the pile will have been
effected, in particular via the hardened grout.

It will be apparent that by driving the cutter head 2
directly by means of the pipe or hollow shaft 7 extending
through the interior of the foundation pile 1, only small
torsional forces will be exerted on the foundation pile
during the insertion thereof into the ground, so that the
pile need not be dimensioned such that it will be capa-
ble of taking up such torsional forces. This enables an
optimum selection of the material and the configuration
of the pile in dependence on the forces that will be
exerted on the pile that has been inserted into the
ground. By simultaneously using the hollow shaft 7
used for driving the cutter head 2 for the transport of the
grout therethrough, it is furthermore possible to obtain a
simple construction of the equipment needed for insert-
ing the foundation piles.

Once the foundation pile has been inserted, pipe 7
can be withdrawn from the pile and be reused for insert-
ing other piles.

Claims

1. A method for inserting a foundation pile into the
ground, which foundation pile comprises a cutter
head disposed near the bottom end thereof,
wherein grout is transported to the bottom end of
the foundation pile, via a pipe extending through the
interior thereof, during said insertion of the pile, and
wherein said grout is injected into the ground near
the cutter head, which is being rotated during the
insertion of the pile, characterized in that the cutter
head is rotated from a drive mechanism disposed
above the ground surface, via the pipe for transport-
ing the grout, which is connected to the cutter head,
wherein said cutter head displaces the ground
while mixing it with the grout.

2. A method according to claim 1, characterized in
that once the foundation pile has been inserted, the
pipe is withdrawn from the cutter head and from the
foundation pile.

3. A combination for inserting a foundation pile by
using the method according to the invention, char-
acterized in that said combination comprises a cut-
ter head, which is provided with an unround hole,
into which a part of a pipe for transporting the grout,
which has a corresponding section, is inserted.

4. A combination according to claim 3, characterized
in that said cutter head is provided with a plate
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which butts against the bottom end of the pile, to
which plate cutting elements projecting under said
plate are attached.

A combination according to claim 3, characterized
in that said cutting elements are made up of plate-
shaped means, which are staggered at an angle
with respect to each other.

A combination according to any one of the claims 3
- 5, characterized in that said pipe is provided with
a projecting collar, which rests on a part of the cut-
ter head that butts against the bottom end of a pile.

A combination according to any one of the claims 3
- 6, characterized in that passages are provided in
a part of the pipe which projects under a part of the
cutter head that butts against the bottom end of the
pile.
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