- 1 Method and trench wall cutting device for making

atrench wall in the soil The invention relates to a

nmet hod for making 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

making a trench wall, conprising a franme, at |east one

cutting wheel rotatably supported on the franme and a
Mefehod andhrireicivhivel 1t mittiittd ndewheel fxan heksay a trench
wall 0i,@ ¢@Lakysnotion, whereby soil material |ocated
“bel'ow tne cutting wheel can be stripped whil st

formng a cut trench. A nethod for making a trench

wall in the soil is known from DE 195 30 827 C2. In

his so-called wo-phase nethod a_cut trench is
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moatidihe 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 (2. It 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 trench
is supported from the outset by a“hardening suspension
produced above ground by mixing excavated soil material with
a settable liquid.



undersi de of the frane. Soil material stripped by the
cutting wheels is conveyed by the cutting wheels to a
suction device nounted on the cutting frame and
transported above ground. Fromthe German patent
application bearing the reference. nunber 103 08 538 a
further generic nmethod for frekihg a trench wall is
known. In this known nethod the hardening suspension
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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 liguid 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




The method in accordance with the invention is _
characterized in that a gas, in particular air, is

supplied into the cut trench in a defined nanner. A

basi c idea of the invention may be seen in the fact

that during the cutting a gai is supplied into the

cut trench in addition to the settable liquid. This

gas energes in the cut trench and rises upwards in

cy el rys phensiam pae$egt tilre t featutrest reﬁcmlérfmss. Preferred
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%ﬁﬁ %% suspension which leads to trench walls that
are particularly homogeneocus 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 or settable
suspension is understood as a suspension produced through the
mixing of the settable 1liquid with the stripped soil
material. A practical way is that the settable suspension is
produced directly in the cut trench itgelf, i.e. the
intermixing of the settable liquid with the soil material
takes place in the cut trench, more 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




4 method in which at | east one earth working too
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 one cutting wheel is
rotatably driven, for which r®ason a drive is

provi ded. Advant ageously, two paraxially driven
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particularly effective intermxing it is advantageous

if the gas and/or the liquid is supplied in the
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particul ar advantage that the gas and/or the settable

liquid are supplied into the cut trench at a franme of
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Hawgrent atfigly 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 is of particular advantage that the gas and/or the
settable ligquid 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
liguid in this portion the mixing effect of the rotating
cutting wheels can be used in a particularly efficient way
and the homogeneity and quality 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



cutting wheels can be used in a particularly efficient
way and the honobgeneity and quality of the trench
wal |l to be produced are thereby inproved further.
According to this enbodinment, it is advantageous that
the supply devices for the gas and/or the settable
liquid are arranged on the trénch - 5 wall cutter, in
particular at its frame. By preference, the gas
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supplied settable liquid is directed onto the cutting wheel.
As a result, it is 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 can be tangent to, i.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



tangentially touch at |east one cutting wheel,
preferably two cutting wheels or two cutting whee
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
paraxi al manner. A particularfy preferred enbodi ment
of the invention is characterized in that the gas is
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operating condition of the trench wall cutter. It is
particularly preferred that the gas is supplied during
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durlng the operatlon 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



drawi ng novenent is carried out. In principle, the
supply of the gas can preferably be continued even
upon conpletion of the drawi ng of the trench wall
cutter fromthe cut trench. In accordance with a
further enbodi ment of the present invention it is
intended that the gas is supplled into the cut trench
with a gas pressure which is varied as a function of
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sus nsi on. Hence, accordi ng to t
ﬁgnsion is produced "in situ"” in the cut trench
and not, in particular, above ground. Here the cutting
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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.




particularly suitable to carry out the nethod

according to the invention, whereby the advantages

set out in connection herewith can be achi eved. By

the defined supply within the neaning of the

invention it can be understood in particular that the

gas is conveyed in a speciffcmanner into the cut

trench by neans of a device provided for this purpose
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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 geparate points respectively. If-
a supply at several points in the cut trench is intended,
several supply devices, especially several supply nozzles,
can be provided for this purpose.

In order to generate a gas flow for the defined supply of the
gas into the cut trench provigion can be made in particular
for the gas conveying device to include a gas-pregsure
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.



in an annul ar and/or concentric manner or that it is
surrounded by this liquid supply nozzle preferably in
an annul ar and/ or concentric manner. To this end the
gas supply nozzle and/or the liquid supply nozzle are
suitably designed as a ring nozzle or ring segnent
nozzle. In accordance with thé& i-nvention provision can
be made for the gas and/or the settable liquid to be
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The gas supply nozzle and/or the liquid supply nozzle

can
Filg. 1 shows a partly sectional front 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 acecordance with the invention

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



have a circular or slot-shaped opening cross section.

In the followng the invention is described in greater

detail by way of preferred enbodi nents depicted in

the Figures. In the Figures the following is

schematically shown: Fig. 1 shows a partly sectiona

front view of a trench wall” léhttlng devi ce accordi ng

to the invention; Fig. 2 shows a partly sectiona
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-- 10 having a frame 20, on the bottom of which two

cutting wheels 12, 12' are rotatably supported. The
Teuretatphhgefizive, the' twarpadesighey asraHQEﬁngumbéng wheels

1pai 15 hayinag &F@véénglje C 32 n&es?@ﬁghs aeécmgtdl}%tul € rotary

arranged consecutively ‘a coaxl a
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In addition, the trench wall cutting device has a liquid
supply device for supplying a settable liquid into the cut
trench 1. This liguid 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,
127 that the liquid 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



By lowering 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 approximtely rectangular cutting cross section is
formed in the soil 3. In addition, the trench wal
cutting device has a |liquid dupply device for
supplying a settable liquid into the cut trench 1.
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A detailed wview 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 liguid
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 ligquid 1line
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 c¢ylindrical portion 64 at whose end the liquid supply



the liquid jet in an annular manner. The frame 20 is
desi gned such that its cross section is considerably
smal l er than the cutting cross section of the two
cutting wheels 12, 12' so that in the portion of the
cutting wheels 12, 12' and above an interm xing of the
soil material stripped frami?he bottom of the cut
trench 1 by the cutting wheels 12, 12' with the
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nozzle 50 and a liquid supply nozzl e 60 are arranged.

For the sake of clarity neither the cutting wheels
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aﬁﬁ%ﬁl%&ﬁ%é?+ine 68 the liquid nozzle elenent 65 has a

cone frustumshaped portion 62, in which the flow
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trench cutt
surrounds the cyllndrlcal portion 64 of the liquid nozzle

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 is designed in the frame 20, which annularly
surrounds the cylindrical portion 64 and the cone frustum-
shaped portion 62 of the ligquid 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 annular 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



For the supply of the gas supply nozzle 50 with gas, a

gas line 58 is provided in the frame 20. Wile the

gas line 58 extends parallel to the advance direction

80 in the portion of the nozzles 60, 50, the liquid

line 68 is arranged at an angle thereto. The gas

supply nozzle 50 is designed Tan annul ar ring

nozzl e which surrounds the liquid nozzle 60 designed
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fl ow through the passage openings 56 radially inwards

into an_ internediate space 57 formed between the
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A s Wl ladsdde GONQi ERUSIHE® invention is illustrated in
Figs. 3 and 4. As can be taken from Fig. 3, the frame 20 has
at 1is 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 liqguid
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




shaped portion 62 of the liquid nozzle el enment 65.
Fromthis internediate space 57 the gas can in turn
flow axially along the liquid nozzle element 65 into
t he passage opening 52 of the hole elenent 51 and
thus the gas can flowto the gas supply nozzle 50. At
its inflow side the liquid hoZkl®e el ement 65 has a
broadened edge 71 in its cone frustum shaped portion

982,shudiereff heol itnd 8AZZ2ke 1ekermmnt s@gpéﬁ§ﬁénoﬁﬂt%e the gas
face of t cylinder elenent 55. At its
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enbodi nent of a trench wall cutting device in
accordance with the invention is illustrated in Figs.
3 and 4. As can be taken fromFig. 3, the frane 20 has
at is underside a cutting shield 90 with a reduced
cross section, at both sides of which the cutting
wheel s not shown in Fig. 3 are supported. The
enbodi ment shown in Figs. 3 and 4 essentially differs
fromthe enbodi nrent shown in Fig. 2 in that an annul ar
sealing lip 92 is provided in the annul ar hol e el enent
51, which rests on the outer wall of the cylindrica
portion 64 of the liquid nozzle 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 annular chanber 53 into the gas
supply nozzle 50 and fromthere into the trench
Fbmever if the gas pressure in the gas supply device
i's



| oner than the hydrostatic |liquid pressure, the
sealing lip - 14 92 shuts off so that an inflow of
suspension into the gas supply device is prevented.
In addition, contrary to the enbodi nent of Fig. 2 the
gas supply nozzle 50 of the _enbodi ment of Fig. 4 does
not have a ‘cylindrical but 35cone-1i ke design inits
| oner portion. - 15 CLAIM5S 1. Method for naking a
trenchwall in the soil, in which - a trench wal
cutter having at |east one rotatably driven cutting
wheel is lowered into the soil, whereby soil material
| ocat ed bel ow the cutting wheel s stripped and a cut
trench is nade, and - a settable liquid is supplied
into the cut trench, wherein a gas, in particular
air, is supplied into the cut trench in a defined
crzaMer. 2. Method according to claim1l, wherein the
—gas and/or the settable liquid are supplied into the
cut trench at a frame of the trench wall cutter, in

1 par tMedH@ ddYy toke 0% td oed{ch hea et id Nhavhe®ly, 3in which
Met hod according to claim1, wherein the flow of the

suppl i & fBenaRdMeL lof CebeeBupaVieE afet LapPb Iongui gotatably
is direptigeddo C!Lhﬁ:fﬂﬁit 'vﬂgeé/!‘eeis 41?‘.‘}@1]}@@(1 (ﬁr dtﬂg soil,

to claiml, wherei he gas is supplied into t
t r ench whaneky 9w mﬁﬁﬁﬁiaiv&@@ﬁt%ﬂwb@iﬁMstbﬁf¢um¢1ng wheel

profil g HladeRei AN & cut trench is made, and
- a settable liquid is supplied into the cut trench,
wherein
a gas, in particular air, is supplied into the cut

trench in a defined manner.

2. Method according to claim 1,
wherein
the gas and/or the settable liquid are supplied into the
cut trench at a frame of the trench wall cutter, in

particular in the portion of the cutting wheel.

3. Method according to claim 1,
wherein
the flow of the supplied gas and/or of the supplied
settable liquid is directed to the cutting wheel.

4. Method according to claim 1,
wherein
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 its
supply or which is surrounded by this flow profile in

particular in a concentric manner.
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liquid in particular in a concentric manner during its
supply or which is surrounded by this flow profile in
particular in a concentric manner. - 16 5. Method
according to claiml1, wherein the gas is supplied
during the I owering and/or drawing of the trench wal
cutter, in particular duringl®he operation of the at

| east one cutting wheel. 6. Method according to claim
1, wherein the gas is supplied into the cut trench

Wt & 1098 adtSSsUte whichy {5 varied as a function of

the current cutting depth of the trench wall cutter
7. NEroriimccording to claim 1, wherein due

par ti,cul y 1.0 Ut i e ction,..the .
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according to claim1l1, conprising - a frane, - at

| ea ne,cutting, wheel rotatably supported on the

fr a%e’%h%d A {47 SUH- W ch the cutting wheel

can #teersxein into a rotary notion, whereby soil

mater.ial | ocated below the cutting wheel can be

stripBed 3@ 15 SHREIRS alREP thhcRYkhebEERCh with a gas

pressure which is wvaried as a function of the current

cutting depth of the trench wall cutter.

Method according to claim 1,

wherein

due particularly to the cutting wheel action, the
settable liquid is intermixed in the cut trench with
stripped soil material whilst producing a hardening

suspension.

Trench wall cutting device for making a trench wall, in

particular by means of a method according to claim 1,

comprising

- a frame,

- at least one cutting wheel rotatably supported on the
frame and

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

wherein

a gas conveying device is provided for a defined supply

of a gas into the cut trench.



a gas conveying device is provided for a defined
supply of a gas into the cut trench. - 17 9. Device
according to claim8, wherein the gas conveying
device includes at |east a gas supply nozzle which is
arranged on the frame, in particular in the portion
of the cutting wheel. 10. Devite according to claimS8,
wherein a |iquid conveying device is provided for
dsuppP§vhgeaacserdanfetPi qladmi Ato the cut trench, with
the |4 gui¢, conveying device having at least a liquid
supply nozzle which is arranged on the franme, in
par t tkal gasi gonveyipgr tevrcef itfelwidd iaig Weeet . aldas supply

Devi ing to claim 10, ip th ] )
nor G EEETRREE 1R Srlalior bl RobeteE  pias BrBRt puter in

I n aphanpolaitoandfotheonceningcwheaber or is

surrounded by this liquid supply nozzle preferably in

an annular-1like and/or concentric manner. 12. Device
Laccobeihget acebailimg, towbesehngt he gas conveying

devi ce includes a gas-pressure generating device

arr a8 bt si de the cut trench. 13. Device according

to chanigBid Wisiebpiddeaadscaupd YppesZheaandorsihe1ving a

liquid supply nozzle is directed to the at |east one

CUtt%%@tﬁh§%|;lquld into the cut trench, with the liguid
conveying device having at least a liquid supply nozzle
which is arranged on the frame, in particular in the

portion of the cutting wheel.

11. Device according to claim 10,
wherein
the gas supply nozzle surrounds the liquid supply nozzle
preferably in an annular and/or concentric manner or 1is

surrounded by this liquid supply nozzle preferably in an

annular-like and/or concentric manner.

12. Device according to claim 8,
wherein
the gas conveying device includes a gas-pressure

generating device arranged outside the cut trench.

13. Device according to claim 8,
' wherein

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




