| METHOD AND DEVI CE FOR MAKI NG A FOUNDATI ON MEMBER The invention relates to
a nethod for neking a foundation nenber in the ground according to the
preanble of claiml1l. In such nethods a soil working inplenent, which

| oosens the soil material, is introduced into a soil or ground area, the

| oosened soil material in the soil areg is mixed with a liquidto forma
settabl e suspension and the suspension in the soil area is hardened to the
foundati on nmenber. The invention also relates to a device for nmaking a
foundati on nmenber in the ground according to the preanble of claim6. Such
a device has a soil working inplenent for |oosening soil material in a
soil or ground area, as well as a supply device for supplying a liquidto
t he | oosened soil material and a m xing device for m xing the | oosened
soil material in the soil area with the liquid to forma settable
suspension. The prior art is disclosed by DE 42 19 150 C1. In this known

method a soil auger is inserted in the ground in corkscrewlike manner. As
froma certain depth the advance of the soil auger is stopped, although
the latter is still driven in rotary rranner This |l eads to a. shearing and
breaki ng up of the PD RIS Y RCE NEOB 16 SEFRATAgMEYBER et ting liquid is

supplied to the soil. As a result of the action of the soil auger the
br oken upFhscinverriperetdtes So ariukgdd viiok hmakher b ifguiddcin faba an hacdeni ng
suspensi ampunghachrdiol| wiiegptdamleext EaGhi 0N 6f sddienSQbds AUGET Wb ins in
t he groun@pldmeny,diich QobBsdnd ethet 18K QatdQaf OEénlat&g{lWIntpEa 188 %.5 169 C2
di scl osegraudesicas thorominAdos hardenab) ‘%h?'s@ﬁe réanEQ mE fscg This

known deviiggdl & REQYVE AR L R P11 S cutting
up the seilsJmBiLidk %ggdanlm Hgiil £ V\n'ghatq% l{1 é?lnab?e, rare"’l A° ot her
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well as a supply device for supplying a liquid to the loosened gsoil material
and a mixing device for mixing the loosened soil material in the zoil area
with the liquid to form a settable suspension.

The prior art is disclosed by DE 42 19 150 C1. In this known method a soil
auger is inserted in the ground in corkscrew-like manner. As from a certain
depth the advance of the soil auger is stopped, although the latter is still
driven in rotary manner. This leads to a shearing and breaking up of the
soil. Simultanecusly a hardening or setting liquid is supplied to the soil.
As a result of the action of the soil auger the broken up soil material is
mixed with the liquid to form a hardening suspension, which following the
extraction of the so0il auger remains in the ground in order to harden there
to form a column.

DE 198 25 169 C2 discloses a device for mixing a hardenable binder into the
scil. This known device is provided with mixing blades fixed to a shaft for
cutting up the soil material and mixing it with the hardenable binder.

In other known methods, scil material is removed using several parallel,
juxtaposed soil augers and mixed in situ to form a soil material-binder
suspension, which is hardened to form a sealing wall.

The object of the invention is to provide a method and a device with which it
is possible to make particularly high-quality foundation members.



2 This object is on the one hand achieved by a method for making
a-foundation nenber in the ground having the features of claiml and on
the other by a device for making a foundation nenber in the ground having
the features of claim6. Preferred enbodi ments of the invention appear in
the dependent clains. A nethod accordipng to the invention is characterized
in that prior to hardening suspension is renoved froma first section of
the soil area and that at |east part of the renopved suspension is returned
to a second section of the soil area. A fundament al idea of the invention
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particularly preferred manner the renpved suspension is treated or
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second section of the soil area. However, in particularly preferred manner
the removed suspension is treated or prepared prior to the return actionm.
Such a treatment can in particular involve a separation of a golid fraction
from and/or a supply of substances to the suspension. Advantagecusly
desanding takes place during treatment. As a.function of the desired
foundation member consistency, it can be advantageous to separate solid
particles above and/or below a specific particle size. The geparated solid
fraction can be collected for uge in further projects.

In principle, merely the part of the removed sugpension returned to the soil
area is treated. However, in particularly preferred manner the removed
suspension is completely treated. This is pérticularly advantageous if the
substances recovered during treatment are valuable. However, it can also be
advantageous for only part of the suspension returned to the soil area to
undergo a treatment.

In a particularly preferred development of the invention the removal and
return of the suspension take place continuously and in particular
simultaneously. Thig obviates the need for complicated storage means for the
removed suspension. The removal and/or return of the suspension can take
place during the sinking of the soil working implement, but preferably also
during the extraction of the soil working implement. It can also be
advantageous to perform the removal and/or return when the soil working

implement is stationary.

The method according to the invention is preferably performed in such a way
that a height of rise of the suspension in the soil area is at least



return of the suspension take place continuously and in particular

si mul t aneously. This obviates the need for conplicated storage neans for
the renoved suspension. The renoval and/or return of the suspension can
take place during the sinking of the soil working inplenent, but
preferably also during the extractionjof the soil working inplement. It
can al so be advantageous to performthe renoval and/or return when the
soil working inplenment is stationary. The nmethod according to the
invention is preferably perforned in such a way that a height of rise of
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sealing walls, etc. in the ground in a particularly time-saving manner.

In principle, the first and second sections of the scil area can be
pogitioned in a random wmanner. However, preferably, the first soil area
section is positioned above the second soil area section, which permits a
particularly effective intermixing of the guspension in the soil area. "It is
particularly preferred that the suspension is removed directly below the
height of rise of the suspension in the soil area. It is also advantageous
to mix the suspension to be returned with the liquid and to feed the
resulting mixture into the first soil area section. This makes it possible
to reduce to a significant extent the expenditure for supply and discharge
lines.

A device for making a foundation member in the ground according to the
invention is characterized in that a removal device is provided for removing
suspension from a first section of the soil area and that a return device is
provided for returning at least part of the removed Suspension to a second
section of the soil area. As a result of the inventive removal device and
inventive raturn device it is possible to bring about a suspension
circulation in the scil area leading to a particularly good intermixing of
the suspension. A device according to the invention can in particular be
usged for performing the above-described wethod.

A particularly preferred development of the imventive device is characterized
in that the delivery device has a suction line located in an upper section of
the soil area. This makes it pessible to bring about a particalarly



section is positioned above the second soil area section, which permts a
particularly effective interm xing of the suspension in the soil area. It
is particularly preferred that the suspension is renoved directly bel ow
the height of rise of the suspension in the soil area. It is also
advantageous to m x the suspension to,be returned with the liquid and to
feed the resulting mxture into the first soil area section. This makes it
possible  to reduce to a significant extent the expenditure for supply and
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sectl1 on In principle, the scil working implement can be a randaom mixed-in-place

implement. However, a particularly preferred embodiment of the inventive

device is characterized in that the goil working implement hag at least one

drilling line or string with a soil auger and that the mixing device has

mixing paddles located on the drilling string. Preferably there are several,

particularly three such drilling strings in parallel. 8uch a device allows a

particularly simple, rapid and cost-effective production of foundation

members. Preferably, the supply device hag outlet ports for suspension

and/or liquid or a mixture thereof located in the viecinity of the soil auger

and/or in the vicinity of the mixing paddles. Preferably there is.also a

drive for the rotary driving of the drilling string positioned outside the

soil area. Howsver, a soil working implement drive can also be provided in

the soil area. The so0il working implement can then have stripping wheels

with circumferentially positioned stripping tools.

The invention is described in greater detail hereinafter relative to an
embodiment and the attached drawing, wherein shows:

Fig. 1 A diagrammatic side view of a device according to the

invention.

According to fig. 1 a soil working implement 10 is provided, which has a soil
auger 12 and mixing paddles 18, which are fixed to a drilling string 14. The
s0il working implement 10 loosens geil material in a cylindrical soil area 6
of the ground 5. By mixing the loosened soil material with a settable liguid
by means .of wixing paddles 18 and directly in the soil area 6, a suspension



of the soil area. The mxing device is preferably |ocated outside the soil
area, which further reduces costs with regards to the running of lines. In
a further enbodi nent of the invention a treatnent device is provided for
treating the suspension prior to return. Such a treatnent device can in
particul ar have filtering, screening or sedinenting devices for separating
a solid fraction fromthe suspension and/or supply device for additives.
In principle, the soil working inplenment can be a random m xed-i n-pl ace
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wor ki ng i npl ement 10 | oosens soil material in a cylindrical soil area 6 of
the ground 5. By mixing the | oosened soil material with a settable liquid
by neans of m xing paddles 18 and directly in the soil area 6, a suspension
520 is formed in situ which fills the soil area 6 up to the height of rise
21.



For renoving the suspension 20 fromthe soil area 6 a suction line 31 is
provided and issues into a surface-near area. The renpoved nmaterial is
supplied to a treatnent device 40. Fromthe treatnent device 40 pass out a
removal line 41 for renoving separated solids and/or liquid, as well as a
return line 35 for returning treated guspension 20 to the soil area 6. The
return line 35 is conbined with aliquid line 37 for supplying liquid in a
supply line 33. The supply line 33 runs in the interior of the drilling
string 14 and issues at the |ower end thereof in a discharge port. The

vol une flows of renoved suspension, ti@ated suspension and liquid are
regul at abl e by valves 32, 36 or 38 or directly by the control systemfor

the punps:. The,dir j f _vol ume fl in lines 31, 35, 37 and 41
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a first sectfaypdasfion wembegoi | area and - at | east part of the renoved
suspensi ofersior et urned to a second section of the soil area. 2. Method
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return. 3. MibhaodeaGge@rding to claim1l, wherein the renoval and return of
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wher ei n the J.0088NiNG,20¢,MxXLNG of the soil

2. Method according to claim 1, wherein the removed suspension is
treated prior to return.

3. Method according to claim 1, wherein the removal and return of the
suspension are performed continuously.

4. Method according to claim 1, wherein the loosening and mixing of the soil
material are carried out at the same time by the soil working implement.

5. Method according to claim 1, wherein the first gection of the soil area
is positioned above the second section of the soil area.

6. Device for making a foundation member in the ground, particularly for
performing the method according to claim 1, having

- a soil working implement for loosening soil material in a soil
area,

- a supply device for supplying a liquid to the loocsened soil material and

- a mixing device for mixing the loosened soil material in soil area
with the liquid to form a settable suspension, '

wherein

- a removal device is provided for removing suspension from a first
gection of the soil area and

- a return device is provided for returning at least part of the removed
suspension to a second section of the soil area.

7. Device according to claim 6, wherein the removal device ‘has a suction
line located in an upper section of the soil area,



material are carried out at the sanme tinme by the soil working inplenment. 5.
Met hod according to claim1l, wherein the first section of the soil area is
positi oned above the second section of the soil area. 6. Device for making
a foundation nenber in the ground, particularly for performng the nethod
according to claim1, having -- a soil ,working inplenent for |oosening soi
material in a soil area, a supply device for supplying a liquid to the

| oosened soil material and a mxing device for mxing the | oosened soi
material in soil area with the liquid to forma settabl e suspension
wherein asrenoved dexinry ts cpi@vedegk ol chempuipg sysRensitonflema first
section of theesQlvidhedeagdpry 8esi8lUrn device is provided for returning at
| east part of the renpbved suspension to a second section of the soil area.
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device. 9. Device according to claim®6, wherein a treatnent device for
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string wth s geicingapridiesnpdedthatontdre drixiing sdemiscce has mi xi ng paddl es

| ocated on. the drilling string.




