TRENCH WALL APPARATUS AND METHOD FOR CREATING A TRENCH IN THE
GROUND

The invention relates to a trench wall apparatus for creating a trench in the ground, having
a base frame, at least one soil excavation means at a bottom end section of the base
frame, a holding means at a top end section of the base frame, a clamping means with at
least two laterally movable clamping elements positioned opposite and at least one actu-
ating cylinder, which causes the clamping elements to extend laterally in order to clamp
at least one part of the slurry wall apparatus in the trench, and a pressing means that
allows a pressing force to be applied to at least one soil excavation means according to

the preamble of claim 1.

The invention also relates to a method for creating a trench in the ground using a trench
wall apparatus, wherebya base frame of the trench wall apparatus is held at its top end
section by means of a holding means by means of at least one soil excavation means,
which is positioned at a bottom end area of the base frame, soil is excavated while forming
the trench, by means of a clamping means at least two clamping elements positioned
opposite are extended laterally by at least one actuating cylinder, whereby at least one
part of the trench wall apparatus is clamped in the trench, and by means of a pressing
means is applied a pressing force onto the at least one soil excavation means in accord-

ance with the preamble of claim 14.

Trench wall apparatuses of this kind are particularly known as so-called trench cutters
having cutting wheels as soil excavation means. These are usually hung on a supporting
apparatus via a carrying rope. The weight of the trench wall apparatus thus limits the

maximum pressing force to the ground at such apparatuses.

However, when working with harder soils, for example those containing stones or rocks,
it may be necessary to apply a greater pressing force on the cutting wheels. In principle,

this can be done from outside the trench using lifting platforms or equivalent hydraulic



cylinders on the supporting apparatus. In this case, however, a suitably heavy rod is re-
quired to transfer the axial forces to the slurry wall apparatus, which is very expensive

overall.

Prior art of this generic kind can be found in EP 0 811 724 B1 and DE 697 28 713 T2.
These well-known trench cutters have lateral clamping elements on a base frame by
means of which the base frame can be clamped onto the cutting frame and the base
frame can be fixed to the ground. The cutting wheels are positioned on a vertically ad-
justable supporting unit, whereby the supporting unit having the cutting wheels can be
pressed downward by means of vertically positioned hydraulic cylinders if the base frame

is clamped firmly into the trench.

These well-known trench cutters have numerous different horizontally extendable clamp-
ing elements, since the major portion of the trench cutters is clamped against the walls of
the trench. This also means that a significant proportion of the weight of the trench cutter
is borne by the lateral walls of the trench. With the trench cutter’s weight being laterally
displaced in this way, thus it is no longer available as a pressing force for the cutting
wheels. The pressing means having the hydraulic cylinders must be configured appropri-
ately big so that these can compensate the lack of a pressing force of the weight of the
trench wall apparatus on the one hand and can apply an additional pressing force on the
cutting wheels on the other hand.

The object of the invention is to provide a trench wall apparatus and a method for
creating a trench in the ground, whereby with a simple construction of the trench wall
apparatus can apply a high pressing force on a soil excavation means in a particularly

efficient way.

According to the invention, said object is achieved by a trench wall apparatus having the
features of claim 1 on the one hand and by a method having the features of claim 14 on
the other hand. Preferential embodiments of the invention are specified in the dependent

claims.

The trench wall apparatus according to the invention is characterized in that the clamping
means having at least two clamping elements and the at least one clamping cylinder are

positioned on an intermediate frame which clamping means is mounted along the base



frame such that it can slide, and that the pressing means is arranged between the inter-

mediate frame and the base frame.

Furthermore, the method for creating a trench in the ground according to the invention is
characterized in that the clamping means having the at least two clamping elements and
the at least one clamping cylinder are positioned on an intermediate frame which clamp-
ing means is mounted along the base frame such that it can slide, that by the clamping
means the intermediate frame is clamped and fixed to the ground, and that the base
frame with the soil excavation means is pushed downward by means of the pressing

means.

A basic idea behind the invention lies in the fact that, when working with harder soil ma-
terial, a large portion of the weight of the trench wall apparatus still acts on the soil exca-
vation means, whereby an additional pressing force is primarily applied by the pressing

means.

According to the invention, this is achieved in that the base frame on which the trench
wall apparatus is hung or held farther remains connected to the soil excavation means,
while only a relatively small intermediate frame, on which the plate-like clamping elements
and the at least one clamping cylinder are positioned, is being clamped against the sur-
rounding walls of the trench. In this version, the base frame having the soil excavation

means is mounted on the intermediate frame such that it can slide.

In this way a majority of the weight of the slurry wall apparatus is still able to act on the
soil excavation means, even if the slurry wall apparatus is clamped in the trench. In this
variation, the pressing means is positioned between the intermediate frame and the base
frame such that through this a pressing force can be applied in addition to the weight of
the base frame and the soil excavation means. Since the pressing means therefore only
has an additional pressing force to apply, this pressing means can be made more com-
pact and more cheaply overall.

One preferential embodiment of the slurry wall apparatus according to the invention con-
sists of mounting the intermediate frame on an external side of the base frame such that
it can slide. Suitable guiding and sliding means can be fitted on the external side of the

base frame for the intermediate frame.



According to a refinement of the invention, it is particularly preferable for the base frame
to have a box-like mounting section along which the intermediate frame is mounted and
slidably guided. Here the mounting section on the base frame can have a smaller cross-
section than adjoining areas of the base frame. In particular, the mounting section is de-
signed such that the intermediate frame is mounted between an upper position and a
lower position along the vertical or longitudinal axis of the base frame such that it can
slide. There is formed preferably also a free space at the mounting section in which the
clamping means having the clamping elements and the actuating cylinder are positioned
such that these in their outer dimensions do not project beyond the outer circumference
of the base frame when in a retracted position. When the clamping means is correspond-
ingly actuated, the clamping elements are extended laterally, whereby these are moved
from the retracted position into an outwardly protruding clamping position.

According to one variation of the invention, a particularly compact arrangement is
achieved in that the intermediate frame has a clamp-like base carriage onto which the
clamping elements are mounted such that they can slide. The base carriage of the inter-
mediate frame is therefore a casing-like component that encloses the box-like mounting
section in particular like a clamp. The plate-like clamping elements in particular, which
have a relatively large surface area and correspond in their width largely to a width as the
broadside of the base frame, are positioned on an external side of the base carriage. The
at least one actuating cylinder is positioned between the base carriage and the clamping
elements which actuating cylinder is preferably a hydraulically operated actuating cylin-
der, a so-called hydraulic cylinder.

In principle, only a single clamping element and a pair of clamping elements in particular
can be provided, which can be moved between the retracted resting position and the
extended clamping position by means of a single actuating cylinder. According to a further
embodiment of the invention, it is particularly advantageous for multiple actuating cylin-
ders to be positioned between the clamping elements and the base carriage. For plate-
like clamping elements with a large surface area in particular, two, three, four, or more
actuating cylinders can be provided. With a relatively large number of actuating cylinders
results in a smaller installation space of an individual actuating cylinder but wherein still

large actuating forces are to achieve overall.



In principle, the actuating cylinder(s) can be positioned in an appropriate way wherein the
actuating forces can be transferred into a desired horizontal actuation of the clamping

elements via corresponding transfer mechanisms.

A preferential embodiment of the trench wall apparatus according to the invention con-
sists in that several actuating cylinders are provided that are positioned horizontally. This
allows the actuating forces of the actuating cylinders to be directly transferred onto the
clamping elements in horizontal direction. In particular, more than two clamping elements,
for example two or four pairs of clamping elements, can be provided that are each actu-
ated by actuating cylinders. The horizontal actuating cylinders can be positioned between
the clamping elements and the intermediate frame or can extend through the intermediate

frame and rest against clamping elements on both sides.

A further improvement as regards the usability of the trench wall apparatus is achieved
in that several second actuating cylinders are provided that are tilted toward the horizon-
tal. This allows corresponding connecting or transfer mechanisms to be provided by which
the obliquely directed actuating forces are transferred as desired into a horizontal actua-
tion of the clamping elements. Additionally, via the obliquely positioned actuating cylin-
ders can also be achieved an inclination of the plate-like clamping elements which, in
certain cases, can be advantageous for lowering and raising the slurry wall apparatus into
or out of the ground.

Furthermore, a high adaptability of the slurry wall apparatus is reached in that each
clamping element is connected via at least one pivoted lever to the base carriage such
that it can be adjusted. This also allows relatively large transfer forces to be generated, if

a installation space is limited.

In principle, the pressing means can be designed in any way that is suited for an additional
pressing force to be applied onto the soil excavation means. The pressing means is po-

sitioned between the base frame and the soil excavation means.

According to a further embodiment of the invention, it is particularly advantageous for the
pressing means to have at least one pressing cylinder, preferably several pressing cylin-
ders. The pressing cylinders are preferably hydraulically operated. There can be provided

two, three, or four hydraulic pressing cylinders in particular.



According to one variation of the invention, it is preferable for each pressing cylinder to
be attached to the base frame on the one hand and on the other hand to the base carriage
or a clamping element. At the base frame can be provided a corresponding holder onto
which the individual pressing cylinders are flexibly attached. The cylinder housing is pref-
erably attached to the base frame, while the free end of the cylinder piston is fitted to the
base carriage or one of the clamping elements. The fitting also can be carried out by a
tilting joint. The pressing means having the pressing cylinders can be positioned above

or below the intermediate frame.

According to one embodiment of the invention, it is particularly expedient for the pressing
cylinders to be tilted toward the vertical, whereby by actuation of the pressing cylinders
the main base having the soil excavation means can be pressed downward relative to the
clamped intermediate frame. The tilt of the pressing cylinders toward the vertical is pref-
erably 1° to 30°, whereby the pressing cylinders are tilted outward in the direction of the
intermediate frame. As a result of this tilt, a certain force component always is also gen-
erated in a horizontal direction when the pressing force is applied, causing the plate-
shaped clamping elements to be pressed additionally against the surrounding wall of the
trench. Through this is achieved a futher good fixing of the position of the base frame in

the trench also when large pressing forces are applied to the soil excavation means.

It is also advantageous for the slurry wall apparatus to be designed like a trench cutter,
whereby the soil excavation means has at least one cutting wheel. There are preferably
several cutting wheels, in particular two pairs of cutting wheels, i.e. a total of four cutting
wheels. The trench cutter designed in this way can excavate soil continuously, whereby,
depending on the embodiment, the excavated soil material is discharged outside of the
cut trench via suitable pumping means or is mixed in situ with slurry supplied within the

cut trench.

According to a further embodiment of the invention, alternative it is provided for the trench
wall apparatus to be designed as a trench wall grab, whereby the soil excavation means
has a grabbing bucket. A slurry wall grab can be used to excavate soil discontinously.
The design according to the invention allows particularly large pressing forces to be gen-
erated, by means of which the grapple bucket can penetrate into the soil to be excavated

particularly effectively.



The invention will be described further hereinafter by way of preferential exemplary em-

bodiments, which are schematically depicted in the drawings. Shown in the drawings are:

Fig. 1 a perspective view of a scaled-down trench wall apparatus according to the in-

vention;

Fig. 2 a perspective detail view of a clamping means of the trench wall apparatus of
Fig. 1;

Fig. 3 a side view of the clamping means of Fig. 2 in a clamping state;

Fig. 4 a side view of the clamping means of Fig. 3 in a clamping state and during gen-

erating a downward pressing force;
Fig. 5 an exploded view of the clamping means of the Figures 2 to 4; and

Fig. 6 another perspective view of the clamping means of the Figures 2 to 5, in a partly
dismantled state.

A trench wall apparatus 10 according to the invention according to Fig. 1 is constructed
as a trench cutter with a base frame 12 at the bottom end of which two pairs of cutting
wheels 22 are attached as a soil excavation means 20. The trench wall apparatus 10 is
attached to a mast of a carrier vehicle (not shown) at the top end of the base frame 12
via a holding means 14 that is not shown in more detail, in particular by means of a car-

rying rope.

The base frame 12 is provided with protruding, plate-shaped guiding elements 13 along
its external side, which serve to guide the trench cutter inside the cut trench. In an inter-
mediate area of the base frame 12, in particular in the lower half and near to the soil
excavation means 20 on a mounting section 16 is designed a clamping means 50 with
two plate-shaped clamping elements 52 on opposite side. The plate-shaped clamping
elements 52 essentially extend along the entire longitudinal side or broadside of the
trench wall apparatus 10, achieving a support with a large surface area along the wall of
the trench being cut. Through the corresponding rotation of the cutting wheels 22, the
trench is excavated via hydraulic drives on the base frame 12 that are not shown in more
detail. The excavated soil material is pumped away together with a stabilizing suspension,
which is supplied to the trench being built itself, via a pumping means (not shown) on the

base frame 12 and transported away towards above ground.



During a normal operation, the maximum pressing force of the slurry wall apparatus 10
onto the soil excavation means 20 is given and limited by the weight of the trench wall
apparatus 10. A pressing means 30 with pressing cylinders 32 is provided in order to
increase a pressing force on the soil excavation means 20, for instance when impacting

on harder stony material.

The design and operation made of the clamping means 50 and the pressing means 30

shall be described in greater detail below in connection with the Figures 2 to 6.

The clamping means 50 with the two plate-shaped clamping elements 52 is mounted on
an intermediate frame 60 with a case-shaped base carriage 62. The base carriage 62
with its rectangular open cross-section is axially mounted onto the box-shaped mounting
section 16 of the base frame 12 along a longitudinal axis of the base frame 12. The case-
shaped base carriage 62 thus fittingly encloses the rectangular mounting section 16 as

shown particularly clearly in the Figures 3 and 5.

In order to essentially move the plate-shaped clamping elements 52 horizontally between
a retracted resting position and a clamping position shown in the Figures 3 and 4, the
clamping means 50 has several, preferably four, first actuating cylinders 54. These es-
sentially extend horizontally through recesses in the base carriage 62 and the mounting
section 16 between the two clamping elements 52, to which they are flexibly attached. In
this way, each of the clamping elements 52 positioned in parallel and opposite serves as
an abutment for the other clamping element 52. Preferably, the first horizontal actuating
cylinders 54 do not touch the base carriage 62 nor the mounting section 16. The recesses
17 in the mounting section 16 are designed as vertical directed long holes to allow the

first actuating cylinders 54 that protrude through them to move vertically.

The clamping elements 52 are each flexibly attached to the base carriage 62 via two
pivoted levers 64 positioned parallel to each other. Furthermore, there are respectively
arranged two second actuating cylinders 56 for each clamping element 52, which are
positioned in a tilted position toward the horizontal. The second actuating cylinders 56 are
each articulated to one eye of the clamping element 52 and one eye of the base car-
riage 62. By actuating the second actuating cylinder 56 an alignment of the plate-shaped
clamping elements 52 can be adjusted in deviation to the vertical.



In order to generate a pressing force on the soil excavation means 20, the invention has
a pressing means 30 with two hydraulic cylinders 32 per clamping element 52 is provided
above the clamping means 30. The pressing cylinders 32 extend from one eye 53 on the
top end of the clamping elements 52 as far as a holder 18, which are firmly attached to

the base frame 12 of the trench wall apparatus 10.

In the embodiment shown, the cylinder housings 34 of the pressing cylinders 32 are at-
tached to the holder 18, while the respective pistons 36 extend to the clamping elements
52.

In the Figures 2 and 3, the clamping means 50 is shown in a clamping state, whereby no
additional pressing force is applied to the soil excavation means 20 by the pressing
means 30.

Through retracting of the pressing cylinders 32, whereby the pistons 36 are retracted into
the cylinder housings 34, the holders 18 and the base frame 12 firmly connected to them
are pressed axially downward in regard to the outwardly extended clamping elements 52,
which are clamped and thus firmly fixed to the wall of the trench. At the same time, the
base frame 12 with its mounting section 16 slides downward relative to the base car-
riage 62 of the intermediate frame 60, as shown clearly in Fig. 4. This means that, through
retracting of the pressing cylinders 32, a pressing force can be applied to the base frame
12 and to the soil excavation means 20 attached to the underside of the base frame 12.
At the same time, the base frame 12 can be moved downward in regard to the clamped
clamping means 50 and the base carriage 62. In the arrangement according to the inven-
tion, the pressing force applied by the pressing cylinders 32 thus adds with the weight of
the base frame 12, which remains resting on the soil excavation means 20. According to
the invention, a relatively high pressing force can thus be applied to the soil excavation
means 20 overall, in particular to the cutting wheels 22.

The recesses 17 in the mounting section 16 are in the form of vertically directed long
holes to allow the clamping means 50 to be displaced relative to the base carriage 12
with the mounting section 16. By a corresponding extending of the pressing cylinders 32
back into the position according to Fig. 3, this conversely causes the base frame 12 to lift
and slide again in regard to the base carriage 62 of the intermediate frame 60, so that the

soil excavation means 20 is then unburdened correspondingly.
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CLAIMS

1. Trench wall apparatus for creating a trench in the ground, having

a base frame;

at least one soil excavation means, which is positioned at a bottom end section

of the base frame;

- a holding means at a top end section of the base frame;

- aclamping means with at least two clamping elements on opposite sides and can
move laterally, and at least one actuating cylinder, through which the clamping
elements can be extended laterally in order to clamp at least one part of the trench
wall apparatus in the trench, and

- a pressing means by which a pressing force can be applied to at least one soil
excavation means,

wherein

- the clamping means with the at least two clamping elements and the at least one
clamping cylinder are positioned on an intermediate frame, which is mounted
along the base frame such that it can be displaced, and

- the pressing means is positioned between the intermediate frame and the base

frame.

2.  Atrench wall apparatus according to claim 1,
wherein
the intermediate frame is mounted on an external side of the base frame such that

it can be displaced.

3. Atrench wall apparatus according to claim 1,
wherein
the base frame has a box-like mounting section, along which the intermediate frame

is mounted and guided such that it can be displaced.

4. A trench wall apparatus according to claim 1,
wherein
the intermediate frame has a clamp-like base carriage, on which the clamping ele-
ments are mounted such that they can be displaced.



10.

11

A trench wall apparatus according to claim 4,

wherein

several actuating cylinders are positioned between the clamping elements and the
base carriage.

A trench wall apparatus according to claim 1,
wherein

several first actuating cylinders are provided that are positioned horizontally.

A trench wall apparatus according to claim 1,
wherein

several second actuating cylinders are provided that are tilted toward the horizontal.

A trench wall apparatus according to claim 1,
wherein
each clamping element is connected in a displaceable way to the base carriage by

at least one pivoted lever.

A trench wall apparatus according to claim 1,
wherein

the pressing means has at least one, preferably several, pressing cylinders.

A trench wall apparatus according to claim 9,
wherein
each pressing cylinder is attached to the base frame on the one hand and to the

base carriage or a clamping element on the other hand.



11.

12.

13.

14.

12

A trench wall apparatus according to claim 9,

wherein

the pressing cylinders are titled toward the vertical, whereby the base carriage hav-
ing the soil excavation means can be pressed downward relative to the clamped

intermediate frame when the pressing cylinders are actuated.

A trench wall apparatus according to claim 1,
wherein
it is designed like a trench cutter, whereby the soil excavation means has at least

one cutting wheel.

A trench wall apparatus according to claim 1,

wherein

it is designed like a trench grab, whereby the soil excavation means has a grabbing
bucket.

A method for creating a trench in the ground using a trench wall apparatus, in par-

ticular according to claim 1, whereby

- by means of a holding means a base frame of the trench wall apparatus is held
at its top end section;

- by means of at least one soil excavation means, which is positioned at a bottom
end section of the base frame, soil is excavated while forming the trench;

- by means of one clamping means at least two clamping elements on opposite
sides are extended laterally by at least one actuating cylinder, whereby at least
one part of the trench wall apparatus is clamped in the trench, and

- by means of a pressing means a pressing force is applied to the at least one soil
excavation means,

wherein

- the clamping means with the at least two clamping elements and the at least one
clamping cylinder are positioned on an intermediate frame, which is mounted
along the base frame such that it can be displaced;

- the intermediate frame is clamped in and is firmly fixed in regard to the soil by the
clamping means, and

- the base frame with the soil excavation means is pressed downward by means

of the pressing means.



