- 1 Method and trench wall cutting device for making
atrench wall in the soil The invention relates to a
met hod for nmaking a trench wall in the soil, in which
a trench wall cutter having at |east one rotatably
driven cutting wheel is lowered into the soil

whereby soil material |ocated below the cutting whee
is stripped and a cut trench is nade, and a settable
liquid is supplied into the cut trench. The invention
further relates to a trench wall cutting device for
meki ng a trench wall, conprising a frame, at |east one
cutting wheel rotatably supported on the frame and a
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through which the cutting wheel can be set into a rotary
motion, whereby soil material located below the cutting wheel

can be stripped whilst forming a cut trench.

A method for making a trench wall in the soil is known from
DE 195 30 827 C2. In this so-called two-phase method a cut
trench is excavated in a first phase and the spoil resulting
from the cut trench is conveyed above ground. The cut trench
thus produced is filled with a support suspension whereby it
is supported. In a second phase following the sinking of the
cut trench a hardening suspension is supplied into the trench
whilst displacing the support suspension.

In a one-phase method known from DE 41 41 629 C2 the tirench
is supported from the outset by a hardening suspension
produced above ground by mixing excavated soil material with
a settable liquid. -



rotatably drivable cutting wheels that are supported
at the wunderside of the frane. Soil material stripped
by the cutting wheels is conveyed by the cutting
wheel s to a suction device nounted on the cutting
frame and transported above ground. Fromthe Gernan
pat ent application bearing the feference nunber 103
08 538 a further generic nethod for naking a trench
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least partly left in the cut trench where it can harden to
form the trench wall. As a result, there is no longer any
need for the entire stripped soil material to be conveyed
above ground in a complicated manner by employing pumping

devices.

To supply the settable liquid into the cut trench a supply
device arranged on the frame of the trench wall cutter is
known from the German patent application bearing the
reference number 103 08 538.

The o b j e ¢ t of the present invention is to provide a
method and a trench wall cutting device for making a trench
wall in the soil, by means of which trench walls of a

particularly high quality can be made.

This object is solved in accordance with the invention by a
method having the features of claim 1 and by a trench wall



enbodi nents are stated in the respective subcl ai ns.
The nethod in accordance with the invention is
characterized in that a gas, in particular air, is
supplied into the cut trench in a defined manner. A
basic idea of the invention may be seen in the fact
that during the cutting a gas s supplied into the
cut trench in addition to the settable liquid. This
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achieved in the suspension which leads to trench walls that
are particularly homogeneous and have a very high quality.
. Moreover, through the addition of gas a premature hardening
of the settable suspension, in particular in parts, can be

counteracted.

According to the invention the hardening oxr settable
suspension is understood as a suspension pfoduced through the
mixing of the settable 1ligquid with the stripped soil
material. A practical way is that the settable suspension is
produced directly in the cut trench itself, i.e. the
intermixing of the settable liquid with the soil material
takes place in the cut trench, wmore particularly in the
portion of the cutting wheel and as a result of the cutting

wheel action.

Contrary to a .drilling method in which the axis of rotation
of an earth working tool coincides with its advance

direction, the method according to the invention is a cutting



direction, the nmethod according to the invention is a
cutting 4 nethod in which at | east one earth working
tool designed as a cutting wheel is rotated about an
axis of rotation that is arranged angularly, i.e. not
paral l el to the advance direction. In accordance wth
the. invention the at |east -ode~ cutting wheel is
rotatably driven, for which reason a drive is
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HA®H@b| € for a particularly effective intermixing it is
advantageous if the gas and/or the liquid is supplied in the
bottom portion of the cut trench. For the purpose of
supplying the gas and/or the settable liquid supply devices
can generally be provided which are separate from the trench
wall cutter and/or spaced therefrom. For instance a joint
supply pipe or separate pipes for the gas and the settable
liguid can be introduced into the cut trench in addition to
the trench wall cutter. However, according to the invention
it 1s of particular advantage that the gas and/or the
settable liquid are supplied into the cut trench at a frame
of the trench wall cutter, especially in the portion of the
cutting wheel. By supplying the gas and/or the settable
ligquid in this portion the mixing effect of the rotating
cutting wheels can be used in a particularly efficient way
and the homogeneity and guality of the trench wall to be
produced are thereby improved further. According to this
embodiment, it is advantageous that the supply devices for
the gas and/or the settable liquid are arranged on the trench



liquid in this portion the mxing effect of the

rotating cutting wheels can be used in a particularly

efficient way and the honbgeneity and quality of the
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further. According to this enbodinment, it is
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supplied settable liquid is directed onte the cutting wheel.
As a result, it 1is possible for the cutting wheel to be
flushed free from stripped soil material in a particularly
effective manner, whereby a particularly good cutting
progress can be attained. It is suitable for the flow of the
supplied gas and/or of the supplied settable liquid to be
directed at least approximately to the advance direction.
More particularly, the flow c¢an be tangent to, 1i.e.
tangentially touch at least one cutting wheel, preferably two
cutting wheels or two cutting wheel pairs. To this end
discharge openings of the supply devices are arranged
preferably at the centre between the cutting wheels that are

suitably disposed in a paraxial manner.

A particularly preferred embodiment of the invention is
characterized in that the gas is supplied into the cut trench
with a flow profile which surrounds a flow profile of the

settable liquid in particular in a concentric manner during



More particularly, the flow can be tangent to, i.e.
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during the operation of the at least one cutting wheel.
Provision can also be made for the trench wall cutter to be
put temporarily out of service in the advance direction
during the supply of gas, i.e. that neither a lowering nor a
drawing movement is carried out. In principle, the supply of
the gas can preferably be continued even upon completion of
the drawing of the trench wall cutter from the cut trench.

In accordance with a further embodiment of the present
invention it is intended that the gas is supplied into the
cut trench with a gas pressure which is varied as a function
of the current cutting depth of the trench wall cutter. This
embodiment proves to be of particular advantage if the gas is
supplied into the cut trench at the frame of the trench wall
cutter, i.e. at a point of supply that is dependent on the
cutting depth. Through the present embodiment it is possible
to take into account the changes of the hydrostatic pressure
occurring in the cut trench at a variable cutting depth and
to supply the gas for instance at an at least approximately



during the supply of gas, i.e. that neither a | owering
nor a drawi ng novenent is carried out. In principle,
the supply of - the gas can preferably be conti nued
even upon conpletion of the drawing of the trench
wal | cutter fromthe cut trench. In accordance with a
further enbodi nent of the pregent invention it is

i ntended that the gas is supplied into the cut trench
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particularly suitable to carry out the methed according to
the invention, whereby the advantages set out in connection
herewith can be achieved. By the defined supply within the
meaning of the invention it can be understood in particular
that the gas is conveyed in a specific manner into the cut
trench by means of a device provided for this purpose and
that it is not simply dragged along for example during the
sinking of the trench wall cutter and set free afterwards.
The gas conveying device can also be referred to as supply

device for the gas.

In order to achieve a particularly good intermixing of the
suspension provision can be made according to the invention .
for the gas conveying device to include at least a gas supply
- nozzle, which is arranged on the frame, especially in the
portion of the cutting wheel. By preference, the gas supply
nozzle 1is arranged centrally between two adjacent, in

particular paraxial cutting wheels or cutting wheel pairs.



a defined supply of a gas into the cut trench. The
trench wall cutting device according to the invention
is particularly suitable to carry out the nethod
according to the invention, whereby the advantages
set out in connection herewith can be achi eved. By

t he defined supply within the8 neaning of the
invention it can be understood in particular that the
gas is conveyed in a specific manner into the cut
trench by nmeans of a device provided for this purpose
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nozzle and/or the liquid supply nozzle are suitably designed

as a ring nozzle or ring segment nozzle.

In accordance with the invention provision can be made for
the gas and/or the settable liquid to be supplied into the
cut trench at one or several separate points respectively. If-
a supply at several points in the cut trench is intended,
several supply devices, especially several supply nozzlesg,
can be provided for this purpose.

In order to generate a gas flow for the defined supply of the
gas into the cut trench provision can be made in particular
for the gas conveying device to include a gas-pregssure
generating device arranged outside the cut trench. The gas-
pressure generating device may include for instance a pump,
in particular a piston pump, and/or also a pressure tank.
. Advantageously, the gas conveying device serves to convey

atmospheric air into the cut trench.



be provided for the gas and/or liquid jet in that the
gas supply nozzle surrounds the liquid supply nozzle
preferably in an .annular and/or concentric nanner or
that it is surrounded by this liquid supply nozzle
preferably in an annular and/or concentric manner. To
this end the gas supply nozzle-and/or the liquid
supply nozzl e are suitably designed . as a ring nozzle
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Fig. 1 shows a partly sectionallfront view of a trench wall

cutting device according to the invention;

Fig. 2 shows a partly sectional, perspective detailed view of
a gas supply nozzle and a liquid supply nozzle
. arranged in the frame of a further trench wall cutting

device according to the invention;

Fig. 3 shows a lateral view of a frame of a further trench
wall cutting device according to the invention; and

Fig. 4 shows a partial view of the section A-A of the frame

from Fig. 3.

Elements having the same function are designated with the

same reference signs throughout all Figures.

A trench wall cutting device in accordance with the invention

is shown in Fig. 1. It comprises a trench wall cutter 10



said wheels. The gas supply nozzle and/or the liquid
supply nozzle can have a circular or slot-shaped
openi ng cross section. In the follow ng the invention
is described in greater detail by way of preferred
enbodi nents depicted in the Figures. In the Figures
the following is schematical Ly shown: Fig. 1 shows a
partly sectional front view of a trench wall cutting
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rectangular cutting cross section is formed in the soil 3.

In addition, the trench wall cutting device has a liquid
supply device for supplying a settable liquid into the cut
trench 1. This liquid supply device has a liquid line 68
which, starting from a liquid pump not depicted in the
Figure, extends inside a guide rod 33 of the frame 20 in the
advance direction 80 to the frame 20 where it terminates in a
liquid supply nozzle 60. The liquid supply nozzle 60 is
arranged in such a manner between the two cutting wheels 12,
12’ that the 1liquid jet emerging from the nozzle in the
advance direction 80 tangentially touches the teeth 13, 14 of
both cutting wheels 12, 12’ arranged next to each other and
thereby flushes them free from stripped soil material.

Moreover, the trench wall cutting device includes a gas
conveying device which can also be referred to as gas supply
device. This gas conveying device has a gas line 58 which,
starting from a gas-pressure generating device not shown in
Fig. 1 and arranged outside the cut trench 1, extends inside



notors are provided on the frame 20, which are
supplied with hydraulic fluid via supply lines 40. By
| onering the trench wall cutter 10 in the advance
direction 80 into the soil 3 and by sinultaneously
operating the cutting wheels 12, 12' a cut trench 1
of approximately rectangularirutting cross section is
formed in the soil 3. In addition, the trench wall
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A detailed view of a further trench wall cutting device
according to the invention is illustrated in Fig. 2. Fig. 2
shows a frame 20 of a trench wall cutter 10 according to the
invention, on which a gas supply nozzle 50 and a liquid
supply nozzle 60 are arranged. For the sake of clarity
neither the cutting wheels nor their drives are depicted in
Fig. 2.

For the supply of the liquid supply nozzle 60 a liquid line
68 is provided in the frame 20. The liquid supply nozzle 60
is formed by an end-sided opening located in a substantially
cylindrical liquid nozzle element 65. In its inflow portion
disposed subsequently to the liquid line 68 the liquid nozzle
element 65 has a cone frustum-shaped portion 62, in which the
flow cross section for the liquid tapers off. This cone
frustum-shaped portion 62 is followed in the flow direction
by a cylindrical portion 64 at whose end the liquid supply



directed tangentially to the cutting teeth 13, 14 of
both cutting wheels 12, 12'. In this manner the gas
jet surrounds the-liquid jet in an annul ar nmanner.
The frame 20 is designed such that its cross section
is considerably smaller than the cutting cross
section of the two cutting weeels 12, 12' so that in
the portion of the cutting wheels 12, 12' and above
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IlTustrated 1n Fig. 2. Fig. 2 shows a frane 20 of a
trench wall cutter 10 according to the invention, on
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element 65 in its lower portion. The hole element 51, which
can also be referred to as exchangeable nozzle holder, is
detachably arranged at the underside of the frame 20.

In order to supply gas to the gas supply nozzle 50 an annular
chamber 53 1is designed in the frame 20, which annularly
surrounds the cylindrical portion 64 and the cone frustum-
shaped portion 62 of the liquid nozzle element 65 above the
" hole element 51 and which is in fluid connection with the gas
line 58 via an opening located in its outer amnular wall. In
the inside of the annular chamber 53 a cylinder element 55 is
arranged,; in the shell of which four passage openings 56 with
each having a round cross section are designed. The passage
openings 56 are each offset by 90° with respect to each other
around the axial direction  that coincides with the advance
direction 80. The gas coming from the annular chamber 53 can
flow through the passage openings 56 radially inwards into an
intermediate space'57 formed between the cylinder element 55



that extends parallel to the advance direction 80 of
the trench wall cutter 10. For the supply of the gas
supply nozzle 50 with gas, a gas |ine 58 is provided
in the frame 20. Wiile the gas |ine 58 extends
paral l el to the advance direction 80 in the portion
of the nozzles 60, 50, the 4ixpuid line 68 is arranged
at an angle thereto. The gas supply nozzle 50 is
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cylinder element 55

device 1In accordance with the invention is illustrated in

Figs. 3 and 4. As can be taken from Fig. 3, the frame 20 has

at 1s underside a cutting shield 90 with a reduced cross

section, at both sides of which the cutting wheels not shown

in Fig. 3 are supported.

The embodiment shown in Figs. 3 and 4 essentially differs
from the embodiment shown in Fig. 2 in that an annular
sealing lip 92 is provided in the annular hole element 51,
which rests on the outer wall of the cylindrical portion 64
of the liquid nozzle element 65. If the gas pressure present
in the gas supply device exceeds the hydrostatic liquid
pressure present at the gas supply nozzle 50, the sealing lip
92 opens and the gas can flow from the annular chamber 53
into the gas supply nozzle 50 and from there into the trench.
However, if the gas pressure in the gas supply device is

lower than the hydrostatic liquid pressure, the sealing lip



13 and the cylindrical portion 64 as well as the cone
frustum shaped portion 62 of the liquid nozzle
el ement 65. Fromthis internediate space 57 the gas
can in turn flow axially along the liquid nozzle
el ement 65 into the passage opening 52 of the hole
el ement 51 and thus the gas-caam flow to the gas
supply nozzle 50. At its inflow side the liquid nozzle :
nt 65_has a groadened e 7% inits cone
b SREped Do Brbn 560 nEfdF ot idithdi o Jnko the gas
sellp@tmmde@ﬁdeestssmﬁdm:atpper front face of the
cylinder elenent 55. At its lower front face the
cylinder element 55 rests for its part on the hole
To| emidiiticzl, Forntrheynsiat éhencelufdinmnidevicéiche 2 the gas
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y the cylinder element 55 is | ease
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liquid nozzle element 65 is in turn released axially.
A frame 20 of a further enbodi nent of a trench wall
cutting device in accordance with the invention is
illustrated in Figs. 3 and 4. As can be taken from
Fig. 3, the frane 20 has at is underside a cutting
shield 90 with a reduced cross section, at both sides
of which the cutting wheels not showmn in Fig. 3 are
supported. The enbodi nent shown in Figs. 3 and 4
essentially differs fromthe enbodi nent shown in Fig.
2 in that an annular sealing lip 92 is provided in
the annul ar hole element 51, which rests on the outer
wal | of the cylindrical portion 64 of the liquid
nozzl e elenment 65. If the gas pressure present in the
gas supply device exceeds the hydrostatic liquid
pressure present at the gas supply nozzle 50, the
sealing lip 92 opens and the gas can flow fromthe
annul ar chanber 53



into the gas supply nozzle 50 and fromthere into the
trench. However, if the gas pressure in the gas
supply device is |ower than the hydrostatic |iquid
pressure, the sealing lip 14 92 shuts off so that an
i nfl ow of suspension into the gas supply device is
prevented. In addition, contrgyy to the enmbodi ment of
cleingms? the gas supply nozzle 50 of the enbodi ment of
"FTg. 4 does not have a cylindrical but a cone-like
design in its |ower portion. 15 -- CLAIMS 1. Met hod
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wherein additionally a gas, 1n particular air, is sup-
plied i#% the cut trench in the portion of the

cutting g sthesh1bn1 2qded | (e GumaNe hneBPaRs ohe2cdaton on
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2.. Method according to claim 1,
wherein
the f£low of the supplied gas and/or ¢f the supplied
settable liquid is directed to the cutting wheel.

3. Method according to claim 1,
wherein
the gas is supplied into the cut trench with a flow pro-
file which suryounds a flow profile of the settable liquid
in particular in a concentric manner during its supply or
which is surrounded by this flow profile in particular in

a concentric manner.

4. Method accoxding to claim 1,

wherein

the gas is supplied during the lowering and/or drawing of
the trench wall cutter, in particular during the opexation

of the at least ome cutting wheel.



in particular in a concentric manner during its supply
or which is surrounded by this flow profile in
particular in a concentric manner. 4. Method
according to claiml1, wherein the gas is supplied
during the | owering and/or- drgwithg of the trench wal

cutter, .in partj.cular durin he operation of the at
I e@?(‘e"iﬁﬂeasﬁf’f‘:idﬁ"@‘%\ﬁ%%lcﬁﬁl‘gét O 5. Method according
t oygb@kfyl, Wwherein the gas is supplied into the cut

trench with a gas pres- sure which is varied as a
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wa) tier. 6. Q C j o . cl ai N :
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seféphbheof| the Gxichdm el xatktdegr f he cut trench with
stripped soil material whilst producing a hardening
suspension. 7. Trench wall cutting device for making a

{1 §0EHOWAL Lokl oA Ty b, means of a et hod

according to c com pri‘sing - a frame, - at-
| ewlséreim cutting wheel rotatably supported on the
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stripped whilst formng a cut trench, and - a liquid
comvesi il dekidetf prodysying my hamstaniag eswspenysion .

into the cut trench

Trench wall cutting device for making a trench wall, in

particuiar by means of a method according to c¢laim i, com-

priging

- a frauwe,

- at least one cutiting wheel rotatably supported on the
Erame and

- @ drive through which the cutting wheel can be set into
a rotary motion, whereby soil material located below
the cutting wheel can be stripped whilst forming a cut
trench, and

~- @& ligquid conveying device for supplying a settable 1i-
quid into the cut trench,

wherein

-~ the liquid conveying device has a liquid supply nozzle
arranged on the frame in the portion of the cutting
wheel, and

- a gas conveying device with a gas supply nozzle, which
is arranged on the frame in the portion of the cutting
wheel, is provided for a defined supply of a gas into

the cut trench.



0.

wherein the liquid conveying device has a |iquid
supply nozzle arranged on the frame in the portion of
the cutting wheel, and a gas conveying device with a
gas supply nozzle, which is arranged on the franme in
the portion of the cutting_]whgeg, is provided for a
defined supply of a gas into the cut trench. 17 - o

8. Db kel RIS ¢8O é‘iﬁiﬁ{‘ ¥, wherein the gas

supply nozzl e surrounds the |iquid supply nozzle
prehieraBkly i n an annul ar and/or concentric manner or
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conveyi ng device includes a gas-pressure generat- ing
desiiceoundadgdy ditist delqied caapplEnshzzie rpeliexebly in an

arerarL e R, A P s e dBRe R e o e at
|.east one cutting wheel.
Device according to claim 7,
wherein
the gas conveying device includes a gas-pressure generat-

ing device arranged outside the cut trench.

Device according to c¢laim 7,

wherein

the gas supply nozzle and/or the liquid supply nozzle is
d;rectad to the at least one cutting wheel.



