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(57) Abrege(suite)/Abstract(continued):

cutting wheel Is stripped and a cut trench made, which is filled with a settable liquid. The stripped soil material is conveyed from the
cutting wheel Into a rear area of the cut trench, that the stripped soil material in the cut trench Is intermixed with the settable liquid
and that the stripped soll material is at least partly left in the cut trench for forming the trench wall. The invention also relates to a
trench wall cutter and a trench wall cutting device.
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ABSTRACT

The invention relates to a method for making a trench wall in the ground, in which at
least one cutting wheel located on a trench wall cutter is given a rotary movement by a drive.
The trench wall cutter is lowered into the ground and soil material below the cutting wheel is
stripped and a cut french made, which is filled with a settable liquid. The stripped soil material
Is conveyed from the cutting wheel into a rear area of the cut trench, that the stripped soil
material in the cut trench is intermixed with the settable liquid and that the stripped soil material
s at least partly left in the cut trench for forming the trench wall. The invention also relates to

a trench wall cutter and a trench wall cutting device.
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METHOD FOR MAKING A TRENCH WALL IN THE GROUND, TRENCH WALL CUTTER
AND TRENCH WALL CUTTING DEVICE

Field of the Invention

The invention relates to a method for making a trench wall in the ground, in which at
least one cutting wheel located on a trench wall cutter is imparted a rotary movement by a drive,
the trench wall cutter is lowered into the ground and soil material located below the cutting
wheels is stripped and a cut trench made, which is then filled with a settable liquid.

The invention also relates to a trench wall cutter for making a cut trench. Such a trench
wall cutter has a frame and at least one cutting wheel located on the frame.

Furthermore, the invention relates to a trench wall cutting device for making a trench
wall. Such trench wall cutting device includes a carrier implement and a trench wall cutter,

which is essentially arranged in vertically adjustable manner on the carrier implement.

Background of the Invention

A method for making a trench wall in the ground is known from DE 195 30 827 C2. In
this so-called two-phase method, in a first phase a cut trench is excavated and the spoil from
the cut trench is conveyed above ground. The resulting cut trench is filled with a support
suspension and is in this way supported. In a second phase and following the sinking of the
cut trench a hardening suspension is infroduced into the trench, accompanied by the
displacement of the support suspension.

In a one-phase method known from DE 41 41 629 C2, the trench is from the outset
supported by a suspension, which is produced above ground by mixing excavated soil material
and a binder.

For performing this known method it is possible to use trench wall cutters known from
DE 34 24 99 C2. These known trench wall cutters have a cutting frame and cutting wheels
drivable in a rotary manner and are fixed to the underside of said frame. The trench wall cutter

is lowered on a cable from a construction vehicle and penetrates the ground as a result of its

own weight.

The trench wall cutter is guided in the cut trench by means of the cutting frame, which
is supported on the trench wall. Soil material stripped by the cutling wheels is supplied by the
|latter to a suction device fixed to the cutting frame and conveyed above ground.

However, for producing the binder-soil mixture, the above-described methods require

comparatively complicated pumping, mixing and storage devices which are located above

ground.
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summary of the Invention

The object of the present invention is to provide a method for making a trench wall in
the ground, a trench wall cutter and a trench wall cutting device, with which a trench wall can
be made in a very simpie manner.

In an aspect of the present invention there is provided a method for making a trench wall
In the ground, including the steps of giving a rotary movement by a drive to at least two cutting
wheels mounted on a plate-like frame of a trench wall cutter, lowering the trench wall cutter with
the frame into the ground stripping a soil material located below the cutting wheels and making
a cut trench, conveying the stripped soil material from the cutting wheels in planned manner
through a free space past the frame into a rear area of the cut trench, intermixing the stripped
soll matenal with a settable liquid in the cut trench, and leaving the stripped soil material at least
partly in the cut trench for forming the trench wall, wherein the cut trench is filled with the
settable liquid during making, which is introduced into the cut trench at the frame, the trench
wall cutter is guided linearly in the cut trench by means of a guide rod, and the frame is held
contactless with regard to the wall of the cut french for forming the free space, wherein
circumferential dimensions of the frame cross-section are smaller than internal dimensions of
the cross-sections of the cut trench, and the frame being tapered in a direction from the cutting
wheels to the guide rod.

In a further aspect of the present invention there Is provided a trench wall cutter for
making a cut trench including a frame, at least two cutting wheels located on the frame, a
supply device located on the frame for supplying a liquid into the cut trench, and a free space
being provided at the frame, through which stripped soil material is conveyable from the cutting
wheels in planned manner past the frame into a rear area of the cut trench, wherein a guide rod
is located on an upper end of the frame, and the frame being formed compact as a carrier plate
having a cross-section of which circumferential dimensions are smaller than internal dimensions
of the cross-section of the cut trench for forming the free space, so that the frame is guidable
contactless and spaced to the wall of the cut trench, and the frame being tapered in a direction

from the cutting wheels to the guide rod.
The method according to the invention for making a trench wall in the ground is

characterized in that the stripped soil material is conveyed from the cutting wheel into a rear
area of the cut trench, that the stripped soil matenal is intermixed in the cut trench with the

settable liquid and that the stripped soil material is at least partly left in the cut trench for

forming the trench wall.
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A fundamental idea of the invention is that soil material stripped by the cutting wheels
is mixed in the cut trench as a result of the action of said cutting wheels with the settable liquia
and this takes place so-to-speak in situ and in this way a hardening liquid-soil mixture Is
produced. There is no need to convey all the stripped soil material in a complicated manner
above ground using pumping mechanisms. According to the invention, the stripped soill
material is conveyed by the cutting wheels into a rear area of the cut trench. The rear area can
be such that it is formed above the frame in the cut trench. According to the invention the
stripped soil material intermixed with the liquid is at least partly left in the cut trench, where it
can harden to form the trench wall. As a result of a possible volume change to the soil material
during the supply of the settable liquid, it can however be advantageous to remove a part of the
stripped soil material together with the suspension from the cut trench. For this purpose it is

possible to provide a removal device on the trench wall cutter or above ground on the edge of

the cut trench.

It is generally possible to uniformly drive at least one cutting wheel during the sinking
of the cut trench. A particularly good cutting action and/or a particularly good intermixing of the
soil material with the settable liquid can also be achieved in that the at least one cutting wheel
is driven in a reversing manner. Through a temporary reversal of the rotation direction of the
cutting wall turbulence arises in the soil material and brings about a particularly good mixing
with the settable liquid. Preferably, the at least one cutting wheel is driven uniformly or in a
reversing manner during the drawing of the trench wall cutter out of the cut trench, so that it is
possible to significantly reduce the force expenditure necessary for the drawing operation and
to bring about an additional thorough mixing of the stripped soil material with the settable liquid.

When making the cut trench, the trench wall cutter can be moved uniformly in the
ground. However, it is particularly advantageous for the trench wall cutter, at least temporarily,
to be given an alternating upward/downward movement. This leads to a particularly good
intermixing of the removed soil material with the settable liquid. The stroke of this alternating
upward/downward movement can be significantly less than the overall height of the trench. |t
can in particular be of the order of magnitude of the diameter of the cutting wheels. Such an
at least temporarily performed alternating upward and downward movement can be brought
about in that the trench wall cutter is raised by a construction implement and then lowered
again. An alternating upward/downward movement can be performed both during the sinking
of the cut trench and during the lifting of the trench wall cutter from the finished cut trench.

A trench wall cutter according to the invention is characterized in that the frame cross-
section is smaller than the cut trench cross-section, accompanied by the formation of a free

space, enabling stripped soil material to be conveyed past the at least one cutting wheel on the
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frame into a rear area of the cut trench.

A fundamental idea of the trench wall cutter according to the invention is to construct
a free space in or alongside the frame through which stripped soil material and suspension can,
during the making of the cut trench and/or on extracting the trench wall cutter from the finished
cut trench, in an unhindered manner flow past the trench wall cutter frame. This brings about
a particularly rapid and power-saving cutting with simultaneously an efficient mixing effect.
According to the invention, for forming the free space, the frame cross-section never completely
covers the cut trench perpendicular to the trench wall cutter advance direction. This can be
achieved in that the circumferential dimensions of the frame cross-section are smaller than the
internal dimensions of the cut trench and/or in that in the frame cross-section one or more
openings are provided. Such an arrangement permits a flow-through of stripped soil material
past the frame in a direction opposite to the frame movement direction.

In a particularly preferred trench wall cutter are provided several cutting wheels in a
random number having parallel rotation axes. A preferred embodiment has four cutting wheels,
whereof in each case two are arranged in pairs so as to rotate about the same rotation axis.
A cross-section of the cut trench is preferably rectangular.

In an advantageous embodiment of the invention trench wall cutter the at least one
cutting wheel has a cutting tooth arrangement suitable for a reversing rotary movement. Such
a cutting tooth arrangement can strip soil material both clockwise and counterclockwise during
a rotation of the cutting wheels. This permits a particularly good intermixing of the soil material
and at the same time a high working speed is obtained.

It is fundamentally possible to provide a supply device for supplying a liquid, particularly
a settable liquid, at a random position within the cut trench. However, in a particularly preferred
manner such a supply device is [ocated on the frame. Particularly through an arrangement
close to the at least one cutting wheel a particularly good intermixing of the stripped soll

material and the liquid is achieved.

A trench wall cutting device according to the invention is characterized in that the trench

wall cutter is displaceably guided on the carrier implement by means of a linear guidance

mechanism.

According to one aspect of the trench wall cutting device according to the invention, the
trench wall cutter is guided on a carrier implement spaced from said cutter and not on the cut
trench wall. More particularly, guidance takes place In a direction parallel to the trench wall
cutter advance direction. Such an arrangement makes it possible to keep the trench wall cutter
frame cross-section as small as possible. In particular, it is no longer necessary for the trench

wall cutter frame to be in contact with the cut trench wall for lateral guidance purposes. Thus,
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the frame can be designed without guide members and its dimensions can be kept
correspondingly small, which permits a simple passage of stripped soil material. The trench
wall cutter can e.g. be used on a guide mechanism, such as is known In connection with
vibrators.

In a particularly preferred trench wall cutting device, the linear guidance mechanism has
a guide rod, particularly a telescopic rod, on which the trench wall cutter is mounted. Such a
guide rod permits a particularly good lateral guidance of the trench wall cutter. It more
particularly allows a transfer of an axial force directed in the advance direction from the carrier
implement to the trench wall cutter, which makes it possible to obtain a particularly rapid
advance of said cutter during sinking. However, the trench wall cutter can also be constructed
in such a way that in the case of rotary cutting wheels it cuts into the ground merely as a result
of its own weight. It is also possible in this case to use a guide rod, which is not designed for
the transfer of the axial force directed in the advance direction.

The guide rod diameter is preferably dimensioned in such a way that it is smaller than
the diameter of the frame cross-section. The guide rod preferably has a substantially
rectangular or a substantially circular cross-section. A Kelly rod is preferably used as the
telescopic rod.

A particularly preferred trench wall cutting device is also characterized in that the linear
guidance mechanism has a guide sleeve located on the carrier implement and through which
is passed the guide rod. Such a guide sleeve can circumferentially wholly or only partly
embrace the guide rod. On the guide sleeve can be formed projections and/or depressions,
which engage with corresponding depressions and/or projections on the guide rod and
therefore ensure a connection to rotate guidance of the guide rod.

It is particularly advantageous to have on the carrier implement a servomechanism,
particularly a cable-hauled mechanism, for the vertical displacement of the guide rod. Besides
the extraction of the trench wall cutter from the cut trench, such a servomechanism can also
be designed to transfer an axial force in the trench wall cutter advance direction to said cutter.
This ensures a particularly good cutting efficiency. The servomechanism can also be designed
in such a way as to permit an alternating upward/downward trench wall cutter movement.
Possible embodiments of the servomechanism have a rack mechanism or a hydraulic
mechanism.

Advantageously the trench wall cutting device according to the invention has the above-

described trench wall cutter. The method according to the invention can in particular be

implemented with said two means.
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Brief Description of the Drawings

The invention is described in greater detail hereinafter relative to preferred embodiments

and the attached diagrammatic drawings, In which:

Figure 1 is a part sectional front view of an inventive trench wall cutter and a guide rod.

Figure 2 is a part sectional front view of a further inventive trench wall cutter with a guide
rod.

Figure 3 is a cross-sectional view of the guide rod shown in Figure 2 along line A-A.

Figure 4 is a side view of a trench wall cutting device according to the invention.

Figure 5 is a side view of a further trench wall cutting device according to the invention.

Figure 6 is a partial view of a trench wall cutting device in the raised state.

Figure 7 is a partial view of a trench wall cutting device in an end position.

Detailed Description of the Invention

Figures 1 and 2 are front views of two different embodiments of trench wall cutters 10
according to the invention. Two cutting wheels 12, 12" are fixed in rotary manner to a frame 20
in the form of a carrier plate. The cutting wheels 12, 12" are constructed in a directly juxtaposed
manner with parallel rotation axes. A housed drive 15, 15" constructed in hydraulic motor form
is fitted to the frame 20 and operatively connected to the cutting wheels 12, 12'.

On the sides of the frame 20 remote from the cutting wheels 12, 12' is fixed a guide rod
33. As can be gathered from Figure 3, the guide rod 33 has an approximately circular cross-
section. Projections 35 are constructed laterally on the guide rod 33 and are used for rotating
guidance of the guide rod 33 in the guide sleeve 34. Hydraulic fluid supply lines 40 are located
within the guide rod 33. A liquid supply device 41 in the form of a supply line is also located in
the guide rod 33 and on frame 20. As shown in Figure 2, the supply device 41 constructed as
a supply line passes through the frame 20 and terminates between the cutting wheels 12, 12'.

Circumferentially cutting teeth 13 are formed on the cutﬁng wheels 12, 12'. The cutting
teeth 13 are arranged for a contrarotating operation of the cutting wheels. The cutting wheel
12 to the left in Figure 2 rotates clockwise, whereas the cutting wheel 12' located to the right
rotates counterclockwise. Thus, in the central area the suspension is subject to suction action
by the cutting wheels 12, 12", whilst the cut soil material, together with the suspension, is
conveyed upwards on the outsides. On the cutting wheels 12, 12" are also circumferentially
arranged known, lateral, pivotable hinged teeth 14, which strip soil below the gear shield.

Figures 4 to 7 show a trench wall cutting device according to the invention. The trench
wall cutting device has a carrier implement 30 constructed as a crawler-operated construction

vehicle. On the carrier implement 30 is installed a mast 31, where a guide sleeve 34 is fixed
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to two fixing points. The guide rod 33, to whose lower end is fixed the trench wall cutter 10,
passes vertically through the guide sleeve 34. A cable-hauled mechanism 37 (Figure 4) or a
sliding device 38 (Figure 5) are provided for the vertical displacement of the guide rod 33.
Hydraulic fluid supply lines 40 and a supply device 41 constructed as a supply line for a settable
liquid pass out of the guide rod 33 at the upper end thereof. In the raised state of the trench
wall cutter 10 (Figure 6), the frame of the latter engages directly on the guide sleeve 34.

The frame 20 of the trench wall cutter 10 1s constructed in such a way that during sinking
(Figure 7) a free space 6 is formed between the frame 20 and one wall of the cut trench 3. This
free space 6 allows the passage of stripped soil material past the frame 20 into a rear area 4

of the cut trench 3, which is located above the trench wall cutter 10.



CA 02457229 2006-06-29

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS.:

1. A method for making a trench wall in the ground, including the steps of:

a) providing a rotary movement by a drive to at least two cutting wheels mounted on
a plate-like frame of a trench wall cutter,

b) lowering the trench wall cutter with the frame into the ground, stripping a soil
material located below the cutting wheels, and making a cut trench,

c) conveying the stripped soil material from the cutting wheels in planned manner
through a free space past the frame into a rear area of the cut trench,

d) Intermixing the stripped soil material with a settable liquid in the cut trench, and

e) leaving the stripped soil material at least partly in the cut trench for forming the
trench wall, wherein

fy the cuttrenchis filled with the settable liquid during making, which is introduced into
the cut trench at the frame,

g) the trench wall cutter is guided linearly in the cut trench by means of a guide rod,
and

h) the frame is held contactless with regard to the wall of the cut trench for forming the
free space, wherein circumferential dimensions of the frame cross-section are smaller than
internal dimensions of the cross-sections of the cut french, and the frame being tapered in a

direction from the cutting wheels to the guide rod.

2. A method for making a trench wall according to claim 1, wherein at least one cutting

wheel is driven in reversing manner.

3. A method for making a trench wall according to claim 1 or 2, wherein when making
the cut trench, the trench wall cutter is at least temporarily given an alternating upward and

downward movement.

4. A trench wall cutter for making a cut trench including:

a) a frame,

b) atleast two cutting wheels located on the frame,

c) a supply device located on the frame for supplying a liquid into the cut trench, and
d) a free space being provided at the frame, through which stripped soil material is

conveyable from the cutting wheels in planned manner past the frame into a rear area of the

.8 -
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cut trench, wherein
e) a guide rod is located on an upper end of the frame,

f) the frame being formed compact as a carrier plate having a cross-section with
circumferential dimensions smaller than internal dimensions of the cross-section of the cut
trench for forming the free space, so that the frame may be guided contactless and spaced to

the wall of the cut trench, and

g) the frame being tapered in a direction from the cutting wheels to the guide rod.

5. A trench wall cutter according to claim 4, wherein the at least one cutting wheel has

a cutting tooth arrangement suitable for a reversing rotary movement.

6. A trench wall cutting device for making a trench wall, using a method according to
claim 1, having a carrier implement and a trench wall cutter for making a cut trench including
a frame, at least two cutting wheels located on the frame, a supply device located on the frame
for supplying a liquid into the cut trench, and a free space being provided at the frame, through
which stripped soil material is conveyable from the cutting wheels in planned manner past the
frame into a rear area of the cut trench, wherein a guide rod is located on an upper end of the
frame, the frame being formed compact as a carrier plate having a cross-section with
circumferential dimensions smaller than internal dimensions of the cross-section of the cut
trench for forming the free space, so that the frame may be guided contactless and spaced to
the wall of the cut trench, and the frame being tapered in a direction from the cutting wheels to
the guide rod; the trench wall cutter is located in substantially vertically displaceable manner on
the carrier implement, in which the trench wall cutter is displaceably guided on the carrier

implement by means of a linear guidance mechanism employing the guide rod.

7. A trench wall cutting device according to claim 6, wherein the guide rod is a

telescopic guide rod, on which the trench wall cutter is mounted.

8. A trench wall cutting device according to claim 6 or 7 wherein the linear guidance
mechanism has a guide sleeve located on the carrier implement and through which the guide

rod is passed.

9. A trench wall cutting device according to claims 6 to 8 wherein a cable-hauled
servomechanism is provided on the carrier implement for the vertical displacement of the guide

rod.
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