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A pile guide for guiding a pile during submerged pile driving and a method of installing a pile in the
sea bottom.

@ A pile guide for guiding a pile during submerged pile driving comprises a frame including a passage for receiving a
pile and at least two guide members for guiding a pile. The guide members are moveable with respect to the frame
between respective guiding positions and respective releasing positions. In the guiding positions the guide
members project into the passage and face each other. In the releasing positions the guide members are located
at a larger distance from each other than in the respective guiding positions. At least one of the guide members is
a passive guide member having a fixed guiding position.

Deze publicatie komt overeen met de oorspronkelijk ingediende stukken.
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A pile guide for guiding a pile during submerged pile driving

and a method of installing a pile in the sea bottom

The present invention relates to a pile guide for
guiding a pile during submerged pile driving, comprising a frame
including a passage for receiving a pile, at least two guide
members for guiding a pile, which guide members are moveable
with respect to the frame between respective guiding positions
and respective releasing positions, wherein in the guiding
positions the guide members project into the passage and face
each other, and wherein in the releasing positions the guide
members are located at a larger distance from each other than in
the respective guiding positions.

Such a pile guide is known from US 4,102,147. The known
pile guide has a frame which carries radially movable inwardly
extending guide members for guiding a pile. The guide members
comprise hydraulic cylinders having shoes which bear on a part
of the circumference of the pile. The pile guide keeps a pile to
be driven into the ground in an upright position under water.

An object of the invention is to provide a pile guide
for fast operation.

This object is achieved by the pile guide according to
the invention, which is characterized in that at least one of
the guide members is a passive guide member having a fixed
guiding position.

Since the passive guide member is moveable to a fixed
guiding position, independent from the presence of a pile in the
passage, the movement of the passive guide member to its guiding
position can be controlled in a simple and rapid manner.

Before installing a pile in the sea bottom the pile
guide can be placed onto the sea bottom and the guide members
can be located in their releasing positions in order to receive
a pile in the passage. After the pile is placed into the passage
on the sea bottom or just above the sea bottom, the guide
members can be moved towards the pile to their guiding
positions. In the guiding positions the guide members may
contact the pile such that the pile is guided by the guide

members during its displacement into the sea bottom. The
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advantage of the presence of the passive guide member is that it
can be moved to its guiding position very quickly, independent
from the other guide member. At the final stage of a pile
driving action the guide members may be moved to their releasing
positions in order to form a passage for a hammering device
and/or to remove the pile guide from the pile which has been
driven into the ground.

It is noted that the guide members face each other in
their guiding positions in order to be able to keep a pile
between the guide members. It is also possible that a pile is
clamped between the guide members. The guide members may also
project into the passage in their releasing positions, but less
deeply than in case of the guiding positions.

In a practical embodiment the other guide member is an
active guide member having a flexible guiding position. This is
advantageous in case of using piles having varying manufacturing
tolerances. For example, the pile diameter may vary from pile to
pile, but it is also possible that the diameter of the pile
varies in longitudinal direction thereof. Since the passive
guide member has a fixed guiding position it is only the active
guide member which has to be controlled towards a desired
guiding position.

At least one of the passive guide member and the active
guide member may be moveable between its guiding position and
releasing position by a hydraulic cylinder.

If the passive guide member is movable by a hydraulic
cylinder it can be pushed to a fixed end position in its guiding
position. For example, the piston of the hydraulic cylinder may
achieve a stop or the piston may reach its maximum extension in
the guiding position of the passive guide member. This makes
control of the hydraulic cylinder for moving the passive guide
member simple.

If the active guide member is movable by a hydraulic
cylinder its guiding position may be controlled by control of
actual hydraulic pressure in the corresponding hydraulic
cylinder. This provides the opportunity to select a continuously
variable guiding position of the active guide member. Besides,

the pile may be clamped tighter between the passive guide member
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and the active guide member by increasing hydraulic pressure in
the cylinder that moves the active guide member.

If both the passive guide member and the active guide
member are movable by hydraulic cylinders, the hydraulic
cylinder for moving the passive guide member may operate at a
higher pressure than the hydraulic cylinder for moving the
active guide member.

In an alternative embodiment the other guide member is
also a passive guide member having a fixed guiding position.
This embodiment is typically suitable for piles having stable
dimensions from pile to pile and in longitudinal direction of
each pile. After receiving a pile in the passage both passive
guide members can be quickly moved to their fixed guiding
positions and a pile driving action can be started.

In a practical embodiment the passive guide members are
moveable between their respective guiding positions and their
respective releasing positions by respective hydraulic
cylinders, wherein the passive guide members are pushed to their
fixed end positions in their respective guiding positions.

Both guide members may be located opposite to each
other in their guiding positions, forming a cooperating pair of
guide members. The guiding positions may be matched to the
dimensions of the pile to be driven into the sea bottom such
that a clamping force on the pile exists after the passive guide
members have reached their guiding positions.

It is noted that the guide members may also be located
opposite to each other in their releasing positions. This may be
the case if the guide members are moved by means of hydraulic
cylinders which are substantially aligned such that in extended
condition as well as in retracted condition the guide members
face each other.

The pair of guide members may form a first pair of
guide members, wherein a second, similar pair of guide members
may be located in a plane perpendicular to a plane extending in
longitudinal direction of the passage and in which said first
pair of cooperating guide members are located.

Furthermore or alternatively, the pair of guide members
may form a first pair of guide members, wherein a third, similar

pair of guide members may be located at a distance from the
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first pair of guide members in longitudinal direction of said
passage. This provides the opportunity to support a pile in a
desired upright position in the guiding positions of the guide
members. It is noted that the guiding positions of the guide
members may be selected such that the pile has an inclined
orientation rather than an exact vertical orientation.

Preferably, at least one of the guide members comprises
a roller for guiding a pile since this minimizes friction
between the pile and the guide member during pile driving. Due
to low friction of rollers a higher clamping force on the pile
is allowable.

The frame may comprise a cylindrical guide sleeve which
envelopes the passage. In practice the guide sleeve as well as
the piles may have a circular cross-section.

When at least one of the guide members is movable by a
hydraulic cylinder, the hydraulic cylinder may be connected to
an accumulator for relieving the guide member above a
predetermined hydraulic pressure. For example, if the pile
diameter increases along its length, a too high force might be
exerted onto the guide member and the pile during pile-driving.
Due to the presence of the accumulator, any over pressure in the
hydraulic system can be absorbed in order to safeguard the pile
and the pile guide.

The invention is also related to a method of installing
a pile in the sea bottom by means of the pile guide as described
hereinbefore, wherein the pile guide is placed onto the sea
bottom and the guide members are located in their releasing
positions before a pile is placed into the passage on the sea
bottom or just above the sea bottom, wherein the guide members
are moved towards the pile to their guiding positions in which
they contact and guide the pile during driving the pile into the
sea bottom, wherein the passive guide member is moved to its
guiding position, independent from the other guide member.

The invention will hereafter be elucidated with
reference to schematic drawings showing embodiments of the
invention by way of example.

Fig. 1 is a cross-sectional view of an embodiment of a

pile guide according to the invention.
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Fig. 2 is a simplified cross-sectional view of the
embodiment of Fig. 1 along line II-II in Fig. 1.

Fig. 1 shows an embodiment of a pile guide 1 according
to the invention. The pile guide 1 is suitable for guiding a
pile P during submerged pile-driving. Under offshore operating
conditions the pile guide 1 is placed on the sea bottom and a
pile P which has to be inserted into the sea bottom by means of
hammering is guided by the pile guide 1 during pile-driving. The
embodiment of the pile guide 1 as shown in Fig. 1 is a
simplified representation. In reality the pile guide 1 may be
part of a construction which has feet for stable positioning and
levelling the pile guide 1 on the sea bottom. The pile guide 1
may also be provided with a lifting element for lifting the pile
guide 1. A surface vessel (not shown) having a hoist crane can
position and lower the pile guide 1 onto the sea bottom before
driving a pile and 1lift it after pile-driving.

The embodiment of the pile guide 1 as shown in Fig. 1
comprises a frame in the form of a cylindrical guide sleeve 2
which envelopes a passage 3 for receiving the pile P. The guide
sleeve 2 has a circular cross-section. The pile guide 1 is
provided with eight guide members 4, each having a roller 5
which can roll along the pile P during inserting the pile P into
the sea bottom. The guide members 4 are located at two parallel
horizontal planes extending perpendicularly to a centreline 6 of
the guide sleeve 2. In each of the planes four guide members 4
are disposed at equiangular distance from each other about the
centreline 6, which is shown in cross-section of the pile guide
1 in Fig. 2.

Fach of the guide members 4 is moveable with respect to
the guide sleeve 2 between a guiding position and a releasing
position. Each guide member 4 can be moved by means of a
hydraulic cylinder. In the embodiment as shown in Fig. 1 the
guide member 4 is moveable in radially direction to and from the
centreline 6. The corresponding hydraulic cylinders extend in
radial direction with respect to the centreline 6. Fig. 1 shows
the guide members 4 in their guiding positions, in which the
rollers 5 project into the passage 3 and contact the pile P.
When the guide members 4 are in their releasing positions they

are moved radially away from the centreline 6 by the hydraulic
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cylinders such that the pile P is loose from the guide members 4
and the pile guide 1 can be removed from the pile P after
installing the pile P. The guide members 4 are also in their
releasing positions before receiving the pile P in the passage 3
in order to facilitate inserting the pile P into the passage 3
before pile-driving.

The guide members 4 of the embodiment as shown in Fig.
1 form four pairs of opposite guide members 4a, 4b, as
illustrated in Fig. 2. The guide members 4a, 4b face each other
at least in their guiding positions. In their releasing
positions the guide members 4 are located at a larger distance
from each other than in their guiding positions. The pair of
opposite guide members 4 comprise a passive guide member 4a and
an active guide member 4b. The passive guide member 4a has a
fixed guiding position with respect to the guide sleeve 2, which
means that upon activating the corresponding hydraulic cylinder
the passive guide member 4a moves to a fixed location with
respect to the guide sleeve 2. The fixed guiding position
corresponds with the maximum extension of a piston of the
hydraulic cylinder, for example.

The active guide member 4b has a flexible guiding
position. This means that its position is adjustable by
controlling the hydraulic cylinder. For example, 1if a pile P has
a slightly different diameter the passive guide member 4a will
still be at its fixed guiding position whereas the guiding
position of the active guide member 4b will be adapted to the
actual different diameter such that the pile P is not deformed
by a too high local pressure or such that no gap will arise
between the rollers 5 of the opposite guide members 4 and the
pile P. The presence of the passive guide member 4a provides a
fast preparation for pile-driving since it can be moved to its
fixed guiding position without a complicated hydraulic control.
The guiding position of the active guide member 4b is controlled
by actual hydraulic pressure in the corresponding hydraulic
cylinder. In practice, the hydraulic cylinder for moving the
passive guide member 4a can be operated at a higher pressure
than the hydraulic cylinder for moving the active guide member
4b.
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Both hydraulic cylinders are connected to respective
accumulators (not shown) for relieving the guide members 4 above
a predetermined pressure. The accumulators prevent over pressure
or overload of the pile guide 1 and the pile P in case of
guiding a pile P which has a deviating diameter due to
fabrication inaccuracy. For example, if the pile shape and
diameter varies along its length, during pile-driving these
variations must pass the rollers 5. When a larger diameter
section of pile P, for example a weld bead, ovality or the like,
passes, the rollers 5 must be moved outwardly with respect to
each other. This is allowed by the accumulators. Basically, the
majority of such a movement will be done by the accumulator
cooperating with the active guide member 4b, but in case of an
increase in pile diameter at the passive guide member 4a the
accumulator cooperating with the passive guide member may
operate. It is noted that the accumulators can safeguard the
guide members 4 including the rollers 5 as well as the pile P.
Since the contact stresses between the pile P and the rollers 5
are high, in practice the number of the rollers 5 and their
diameter will be selected such that the risk of damage is
minimized.

In the embodiment as shown in Fig. 1 each of the
horizontal planes in which four guide members 4 are present has
two pailrs of passive and active guide members 4a, 4b.

Under operating conditions, before pile-driving, the
eight guide members 4 are retracted towards the wall of the
guide sleeve 2 and a pile P is lowered by means of a crane and
inserted into the passage 3 of the guide sleeve 2 just above the
sea bottom. The passive guide members 4a are moved to their
fixed guiding positions and the pile P is clamped between the
passive guide members 4a and the active guide members 4b by
operating and controlling the cylinders for moving the active
guide members 4b. The pile P is then lowered into the sea bottom
after which pile-driving is started. After installing the pile P
the guide members 4 are retracted and the pile guide 1 is lifted
from the pile P.

From the foregoing, it will be clear that the invention
provides a pile guide which can be operated in a rapid way

because of the presence of the passive guide members.



The invention is not limited to the embodiments shown
in the drawings and described hereinbefore, which may be varied
in different manners within the scope of the claims and their
technical equivalents. For example, it is conceivable that the
guide members are moveable by alternative drive means.
Furthermore, the passive guide member and the active guide
member may be out of line in their guiding positions but still

facing each other.
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Conclusies

1 Een heipaalgeleider (1) voor het geleiden van een heipaal (P)
tijdens het onderwater heien, omvattende een frame (2) met een
doorgang (3) voor het opnemen van een heipaal (P), ten minste
twee geleidingsorganen (4) voor het geleiden van een heipaal
(P), welke geleidingsorganen (4) ten opzichte van het frame (2)
beweegbaar zijn tussen respectievelijke geleidingsposities en
respectievelijke vrijgaveposities, waarbij in de
geleidingsposities de geleidingsorganen (4) in de doorgang (3)
uitsteken en naar elkaar zijn gericht, en waarbij in de
vrijgaveposities de geleidingsorganen (4) zich op grotere
afstand van elkaar bevinden dan in de respectievelijke
geleidingsposities, met het kenmerk dat ten minste één van de
geleidingsorganen (4) een passief geleidingsorgaan (4a) is met

een vaste geleidingspositie.

2 Een heipaalgeleider (1) volgens conclusie 1, waarbij het
andere geleidingsorgaan (4) een actief geleidingsorgaan (4b) is

met een flexibele geleidingspositie.

3 Een heipaalgeleider (1) volgens conclusie 1 of 2, waarbij ten
minste één van het passieve geleidingsorgaan (4a) en het actieve
geleidingsorgaan (4b) door een hydraulische cilinder beweegbaar

is tussen de geleidingspositie en de vrijgavepositie daarvan.

4 Een heipaalgeleider (1) volgens conclusie 3, waarbij het
passieve geleidingsorgaan (4a) door een hydraulische cilinder
beweegbaar i1s en naar een vaste eindpositie in de

geleidingspositie daarvan wordt geduwd.

5 Een heipaalgeleider (1) volgens conclusie 3 of 4, waarbij het
actieve geleidingsorgaan (4b) door een hydraulische cilinder
beweegbaar is en de geleidingspositie daarvan wordt geregeld
door het regelen van een actuele hydraulische druk in de

corresponderende hydraulisch cilinder.

6 Een heipaalgeleider (1) volgens conclusie 4 en 5, waarbij de

hydraulische cilinder voor het bewegen van het passieve
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geleidingsorgaan (4a) op een hogere druk werkt dan de
hydraulische cilinder voor het bewegen van het actieve

geleidingsorgaan (4b).

7 Een heipaalgeleider (1) volgens conclusie 1, waarbij het
andere geleidingsorgaan (4) ook een passief geleidingsorgaan met

een vaste geleidingspositie is.

8 Een heipaalgeleider (1) volgens conclusie 7, waarbij de
passieve geleidingsorganen beweegbaar zijn tussen de
respectievelijke geleidingsposities daarvan en de
respectievelijke vrijgaveposities daarvan door respectievelijke
hydraulische cilinders, waarbij de passieve geleidingsorganen
naar de vaste eindposities daarvan in de respectievelijke

geleidingsposities daarvan worden geduwd.

9 Een heipaalgeleider (1) volgens één van de voorgaande
conclusies, waarbij beide geleidingsorganen (4) zich tegenover
elkaar bevinden in de geleidingsposities daarvan, zodat een

samenwerkend paar geleidingsorganen (4a, 4b) wordt gevormd.

10 Een heipaalgeleider (1) volgens conclusie 9, waarbij het paar
geleidingsorganen (4a, 4b) een eerste paar geleidingsorganen
(4a, 4b) vormt en waarbij een tweede, overeenkomstig paar
geleidingsorganen zich in een vlak bevindt dat loodrecht op een
vlak staat dat zich in langsrichting van de doorgang (3)
uitstrekt en waarin het eerste paar samenwerkende

geleidingsorganen zijn geplaatst.

11 Een heipaalgeleider (1) volgens conclusie 9, waarbij het paar
geleidingsorganen (4a, 4b) een eerste paar geleidingsorganen
(4a, 4b) vormt en waarbij een derde, overeenkomstig paar
geleidingsorganen op een afstand van het eerste paar
geleidingsorganen in langsrichting van de doorgang (3) is

geplaatst.

12 Een heipaalgeleider (1) volgens één van de voorgaande
conclusies, waarbij ten minste één van de geleidingsorganen (4)

een rol (5) voor het geleiden van een heipaal (P) omvat.
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13 Een heipaalgeleider (1) volgens één van de voorgaande
conclusies, waarbij het frame een cilindrische geleidingsbus (2)

omvat, welke de doorgang (3) omhult.

13 Een heipaalgeleider (1) volgens één van de voorgaande
conclusies, waarbij ten minste één van de geleidingsorganen (4)
door een hydraulische cilinder beweegbaar 1is, welke verbonden is
met een accumulator voor het ontlasten van het geleidingsorgaan

(4) boven een voorafbepaalde hydraulische druk.

15 Een werkwijze voor het installeren van een heipaal in de
zeebodem door middel van de heipaalgeleider (1) volgens één van
de voorgaande conclusies, waarbij de heipaalgeleider (1) op de
zeebodem wordt geplaatst en de geleidingsorganen (4) in de
vrijgaveposities daarvan worden gepositioneerd voordat een
heipaal (P) in de doorgang (3) op de zeebodem of net boven de
zeebodem wordt geplaatst, waarbij de geleidingsorganen (4)
worden bewogen naar de heipaal (P) naar de geleidingsposities
daarvan waarin deze contact maken met de heipaal (P) en de
heipaal (P) geleiden tijdens het in de zeebodem heien van de
heipaal (P), waarbij het passieve geleidingsorgaan (4a) naar de
geleidingspositie daarvan wordt bewogen, onafhankelijk van het

andere geleidingsorgaan (4Db).
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ABSTRACT

A pile guide for guiding a pile during submerged pile
driving comprises a frame including a passage for receiving a
pile and at least two guide members for guiding a pile. The
gulide members are moveable with respect to the frame between
respective guiding positions and respective releasing positions.
In the guiding positions the guide members project into the
passage and face each other. In the releasing positions the
guide members are located at a larger distance from each other
than in the respective guiding positions. At least one of the
guide members is a passive guide member having a fixed guiding

position.
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