29 March 2007 0 1 METHOD AND DEVI CE FOR MAKI NG A FOUNDATI ON WBB&Rh 2007
Background of the Invention 1. Field of the Invention The invention relates
to a method for making a foundation nenber in the ground. In such nethods
a soil working inplenment, which |oosens the soil material, is introduced
into a soil or ground area, the |oosened soil material in the soil areais
mxed with a liquid to forma settable suspension and the suspension in
the soil area is hardened to the foundhti on nmenber. The invention al so
relates to a device for nmaking a foundation nenber in the ground. Such a
device has a soi or ki ng i npl ement for | oosening soil material in a soi
or ground ared!=55%k LOEVIGEFHVR MAKING 4 AVOMNMEMBERUi d to the
| oosened soil material and a mixing device for mxing the |oosened soi
material in the soil area with the liquid to forma settable suspension
2. Description of Related Art The prior art is disclosed by DE 42 19 150
Cl. | n thBackarpundmfithedneendionl auger is inserted in the ground in
corkscrew |l i ke manner. As froma certain depth the advance of the soi
auger is stopped, although the latter is still driven in rotary manner.
This |l eads to a shearing and breaking up of the soil. Sinultaneously a
har deni ng10r _s &idld of the Rivedtibg supplied to the soil. As a result of the
action of the soil auger the broken up soil material is mxed with the
Ui d toTher Mvanfig JERIG S S RRARA for WiKith LOIduANLAGn LHEBYE iR Gheon:  Of
the soil auger remains in the ground in order to harden there to Torma
col um. DEragBl.Jp el artieds lkoseis workiegi iopiémentyi which leosensdémalbi# bi nder
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bi nder. the soil area is mixed with a liquid to form a settable suspension and the

suspension in the soil area is hardened to the foundation member.

The invention also relates to a device for making a foundation member in the
ground. Such a device has a soil working implement for loosening soil
material in a soil or ground area, as well as a supply device for supplying a
liquid to the loosened soil material and a mixing device for mixing the
loosened soil material in the soil area with the liquid to form a settable

suspension.

2. Description of Related Art

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.
Simultaneously 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

soil 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
soil. 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.




29 March 2007 0O 2 |In other known nethods, soil material is rggtm%hl@(ﬁg
several parallel, juxtaposed soil augers and mxed in situ to forma soil
mat eri al - bi nder suspension, which is hardened to forma sealing wall.

Brief Summary of the Invention The object of the invention is to provide a
met hod and a device with which it is possible to nmake particularly

hi gh-qual ity foundation nmenbers. This obje®t is on the one hand achi eved by
a method for nmaking a foundation nenb2r in the ground in which a soil

wor ki ng i npl ement used for | oosening soil material is introduced into a
soil area, osened soil material in the soil areais mxed with a
liquid to! 'f‘o‘?ﬁ?é "hlﬁ'l‘%th%%’péﬁ%lfﬂﬁteé'ﬁh i$ rremcé/eglousmgré@verah@agallgbenm on

i s hardeneghihgod dih n e r A in
suspensi oﬁ@f se?e%mr/ge ?rg&% o g?xésaeac |(%'F1u\(l)l¢3 e &iY Oﬂ n%eageréﬁgj rgcfé} | east
part of tmspemmoamsmbpehardﬁnedstorfetmrarm:hlmg veallsecond section of the soil
area; and on the other by a device for nmaking a foundation nenber in the

ground haBrigd Sunsaty gbihkilngentigl enent for | oosening soil material in a

soil area, a supply device for supplying a liquid to the |oosened soil
material amé ébjed ofithe n@l@ﬁtl@ﬁ i€ & pFB\Mé‘Q rﬁélﬁoh%‘?ﬂeé‘ﬁgwéé'v%thr‘iﬁﬁﬁﬁ'lﬁg in soil
area with the liquid to forma settabl e suspension, wherelin a renoval

devi ce i s Possibiaisumplse partiowanynigbumbinsioondationmeniberst secti on of the
soil area_and a return device is provided for returning at |east part of
t he r enovddisabjpehisi amtheoone heodrathiesedthyoa méthbdéosmiakir@r@a)udaaabﬂr red

nmbodi t th t th dent A net hod
accor df ng aenpRl i HACHE PoTRRE % abl ofEinel AL ke goRawaBA ng

suspensi oRofl fnaterAaMS thttéiBed ihtd' 8508 8Fdd, ARe %oéem%d%au'métreﬁéf AfeldpRt at
| east part of the renoved suspension is returned to a second section of
the soi| 3akgais mixed with a liquid to form a settable suspension and in the soil area
the suspension is hardened to form the foundation member, wherein prior to
hardening suspension is removed from a first section of the soil area and at |
least part of the removed suspension is returned to a second section of the
soil area; and on the other by a device for making a foundation member in the
ground having a soil working implement for loosening soil material in a soil
area, a supply device for supplying a liquid to the loosened 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 section 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. Preferred embodiments of the invention appear in the

dependent claims.

A method according to the invention is characterized in that prior to hardening
suspension is removed from a first section of the soil area én_d that at least
part of the removed suspension is returned to a second section of the soil

area.

A fundamental idea of the invention is that part of the suspension mixed in the
soil area is removed at a removal point and is at least partly retumed to the

soil area at another point. This counteracts sedimentation and a precise




A fundanental idea of the invention is that part of the suspenggqarghyd7 N
the soil area is renbved at a renoval point and is at |east partly
returned to the soil area at another point. This counteracts sedinentation
and a precise 29 March 2007 0 3 suspension mixture is produced. In this
~way a particularly high-quality foundation nenber can be produced. It is
fundanental |y possible to directly return renoved suspension to the second
section of the soil area. However, in Barticularly preferred manner the
removed suspension is treated or prepared prior to the return action. Such
a treatnent can in particular involve a separation of a solid fraction
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foundati on nenber consi Lsi.Trency h be advant ageous to separate solid

particles \ b ecifjc rticle size. The separated solid
fraction Clgﬁgb@“@%ﬁeﬁqﬂgd%%%%uiog (ﬁrﬁdlhﬁrrgﬁgp IGMFVES SUSRENSIR e thee,
nerely thesguant sa‘ctibhe;fﬁmeuwdréaﬁmoé\}e?md@ém&ﬂaﬁytp?efbh%d%ﬂéhneﬁ%%a s
treated. However, in particularly preferred manner”the renove suspensi on
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i nvention the renpval apd return _of fhe suys . )

and in par‘#?%l g, hﬁ?{;ﬁ%@o V& fuﬂf‘mog BE\;hgt‘é%&rleﬁ'efmt'PBr"@mﬁﬂfi cat ed
storage mepnSisténcy! R&drPER NlanttdBBAS 1 W8paré shidDUcIErdbale LREHM Of the
suspension can take place during the sinking o & S0IT “wor Ki ng
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I mpl enent 'us%tin‘i\’&‘Ph@IJ ﬁ'8je%?s.advant ageous to

In principle, merely the part of the removed suspension returned to the soil -
area is treated. However, in particularly preferred manner the removed
suspension is completely treated. This is particularly advantageous if the
substances recovered during freatment 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 simultanecusly.
This 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 approximately
kept constant. This in particular avoids an overflow of suspension from the soil
area. For this purpose the method is preferably performed in such a way that




performthe renoval and/or return when the soil working inplenpgyigd h2007
stationary. The nethod according to the invention is preferably perforned

in such a way that a height of rise of the suspension in the soil area is
at |east approximtely kept constant. This in particular avoids an _
overfl ow of suspension fromthe soil area. For this purpose the nethod is
preferably performed in such a way that 29 dvarch 2007 0 4 the volune flow
of the renoved suspension corresponds dt |east approximately to the sum of
the volune flow of the returned suspension, the volunme flow of the liquid
and the vol une change in the soil area as a result of the sinking or
extract i onthgf Yﬂ@“@mﬂo‘#\opil He i rpnevedtht suszpeﬁmmbbgrresmmm gat leabt ri se | n
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foundatlommmibwﬁr,deﬂtﬁbb@mﬁwmghﬂéﬂhéﬁﬂ'|5 bul kheads, sealing walls,
etc. in the ground in a particularly time-saving manner. In principle, the

first and lmcmndaﬁfé@ﬁalvﬁoéﬁblébéc&ﬂyo@rtﬁé‘kfﬁénh?g P@E é&ﬂ%ﬂtéd&lt gra“dom

manner . However, preferably, the st soll area“section |Is posi ned
above t he tBedaixtpdswith liguidaby meeinsmf thaisoil werkinigt implemant ircalrambyerafff ecti ve
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preferred to perform the loosening and mixing of the soil material through the
soil working implement at the same time. The removal and retum of
suspension can also take. place at the same time. This makes it possible to
produce foundation members, such as foundation walls, bulkheads, sealing

walls, etc. in the ground in a particularly time-saving manner.

In principle, the first and second sections of the soil area can be positioned in

a random mannet. Hdwever, preferably, the first soil area section is positioned

above the second soll area section, which permits a particularly effective .
intermixing of the suspension 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




the suspension is renoved directly bel ow the height of rise ofaéMuarch 2007
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 nmakes it possible to reduce to a significant
extent the, expenditure for supply and discharge lines. A device for

maki ng a foundation nmenber in the ground ascording to the invention is
characterized in that a renoval devicéis provided for renoving suspension
froma first section of the soil area and that a return device is provided

for returning at |east part of the renmoved suspension to a second 29 March
2007 0 5Seeln iofhgs SQ'E@r%i fsag dgsulhofathes Yentive removah@enicevand emoval
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preferred manner the return device is constructed together with the supply
devi ce. | WitpaiegReda tr the junningoek ines. Preferablydhe svckipndingdasca stustion ni xi ng
the retur BednRYSRAHRIRY Wrdy BSoRMIR! h&Gnt bHEE e SORPBRSISHRR'te

soil area. However, the delivery device can also have side-channel spillways

into which the suspension flows solely as a result of gravity action on

exceeding a fill level.

In particularly preferred manner the retumn device is constructed together with
the supply device. In particular, it is possible to have a mixing device for
mixing the returned suspension with the supplied liquid and common supply
line for supplying the resulting mixture to the second section of the soil area.
The mixing device is preferably Iécated outside the soil area, which further

reduces costs with regards to the running of lines.

In a further embodiment of the invention a treatment device is provided for
treating the suspension prior to return. Such a treatment device can in
particular have filtering, screening or sedimenting devices for separating a

solid fraction from the suspension and/or supply device for additives.

In principle, the soil working implement can be a random mixed-in—place
implement. However, a particularly preferred embodiment of the inventive
device is characterized in that the soil working implement has 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



line for supplying the resulting mxture to the second sectionooiidres ot
area. The mxing device is preferably |located outside the soil area, which
further reduces costs with regards to the running of lines. In a further
enbodi nent of the invention a treatnment device is provided for treating

- the suspension prior to return. Such a treatnment device can in particul ar
have filtering, screening or sedinenting dévices for separating a solid
fraction fromthe suspension and/or sufPply device for additives. In
principle, the soil working inplement can be a random m xed-i n-pl ace

i npl ement ., However, a particularly preferred enbodi nent of the inventive
device is DFeR a%‘@grﬁglﬂggiiﬂm%tmt%aﬁ@i ISugby ki dgvicapaliovente padicatarlyeast one
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positioned, . stri %)l ng tools. The I nvention is described in greater detail

her ei naf t SFRRINGEIQJE t 0 an enbodi ment and the attached drawi ng, wherein is
shown: Brief Description of the Drawings Fig. 1 A diagrammatic side view of
a devi ce dctorayenjiano is hdesaribegh imngreaten alctait aweinaftet i iatve tdeahnventi on

emquiment and the attached drawing, wherein is shown:

Brief Description of the Drawings

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

Detailed Description of the Invention

According to Fig. 1 a soil working implement 10 is provided, which haé a soil
auger 12 and mixing paddles 18, which are fixed to a drilling string 14. The
soil working implement 10 loosens soil material in a cylindrical soil area 6 of
the ground 5. By mixing the loosened soil material with a settable liguid by
means of mixing paddles 18 and directly in the soil area 6, a suspension 20 is
formed in situ which fills the soil area 6 up to the height of rise 21.

For removing the suspension 20 from a first section 46 of the soil area 6 a
removal device 48 including a suction line 31 is provided and issues into a
surface-near area. The removed material is supplied to a treatment device 40.

From the treatment device 40 pass out a removal line 41 for removing
separated solids and/or liquid, as well as a return device 49 including a return




According to Fig. | a soil working inplenent 10 is provided, vé¥9 &ihrbA2087
soil auger 12 and m xi ng paddl es 18, which are fixed to a drilling string
14. The soil working inplenment 10 | coosens soil material in a cylindrical
soil area 6 of the ground 5. By mxing the | oosened soil material with a
settable liquid by mnmeans of m xing paddles 18 and directly in the soil.
area 6, a suspension 20 is fornmed in situashich fills the soil area 6 up
to the height of rise 21. For renoving7the suspension 20 froma first
section 46 of the soil area 6 a renoval device 48 including a suction |ine

31 is prov'_deg gnd issues into a surface-near area. The renoved nateri al
i s suppl i e g°dOF reilinieg tregtad sespansion 209 enseqondasention 4¥eof the «@l pass

out a reno [ : ' : N l.iquid, as well
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system for; Separ, i pecti.ons of .t hg.vglLune flows in.lin 31, 35,
37 and 41 %?@Pngﬁaﬁhgdbﬁym%aﬁ&ﬁénin'Welgi %{ 35 % et &l Q@O‘f‘ﬁ“@t%‘f Al NS 1.
Met hod f orarks irgFig. loundati on nenber in the ground, conprising the steps

of: -introducing into a soil area a soil working inplenent having a -
drilling

i



string with a soil auger thereon for |oosening the soil materigg p ch%ﬂ?

soil area, -using a mxing device having m xing paddles |ocated on the
drilling string, mxing the |oosened soil material in the soil area with a
liquid to forma settable suspension, -renoving froma first section of
the soil area into which the soil working inplenent is introduced, at

| east a part of the suspension conprising dhe mxture of the | oosened soil
material with the liquid, and for geneBating a suction effect in the first
section of the soil area, -returning at |east part of the renoved

suspensi OnCﬂ E@!Ed' ng a part of the |oosened soil material to a second
section of oil area, and -followi ng the renoving and returning steps,
har deni ng t he suspension in the soil area to formthe foundati on nenber,
wherei n the rendeieg fTanaaking adeundationepembeir i theb graund, sasypeisisigahe

circul ati C&Hebé‘of'he soil area leading to a particularly good interm xing of
the suspension. "2. Method according to claim1, wherein the renoved

suspension is -tntlemhjemgomtwa $ail sielaua zoil vorldpighietblement ﬁlaﬁﬂgté)dﬁlhﬁbm 1,
wherein th? m)ﬁ{I and retErn of the suspension are perforned
cont i nuousiyn I@e?‘l"f RUGRT dBeoRJor l?oéﬁﬁlinﬁlt@e %@F@Bﬁa&fﬁém sok8rdang and

or ki ng | n{of‘anE?“b T HRIHEHoTCE 1] TR o RRANT o k. fhdr ="'

section ofsting rsixing thedaosenedsail raderial naltim/soﬂ Iamawctbrzadhcﬁmtm fornmph t he

soi | area. ﬂ% %Lfs g 7 0 9 6. Method for making a foundation nenber in
t he grouné 0 he steps of: (a) providing a device for making a

foundati on nenbesméving PomgBOfire, seeBBRT bt soil area into which the soil

working implement is intreduced, at least a part of the suspension comprising
the mixture of the loosened soil material with the liquid, and for generating a
suction effect in the first section of the soil area,

-returning at least part of the removed suspension including a part of
the loosened soil material to a second section of the soil area, and

-following the removing and returning steps, hardening the suspension
in the soil area to form the foundation member, wherein the removing and
returning steps bring about a suspension circulation in the soil area leading to
a particularly good intermixing of the suspension.

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 retum 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 section of the soil area is
positioned above the second section of the soil area.

H



-a soil working inplement including a drilling string having a §Wﬁhch?%@?r
thereon for | oosening soil material in a soil area, -a supply device for
supplying a liquid to the | oosened soil material and -a m xi ng device

i ncl udi ng paddl es |located on the drilling string for mxing the | oosened
soil material in soil area with the liquid to form a settable suspension
-a renoval device for renoving at least a part of the suspension including
at least a part of the |oosened soil nfterial froma first section of the
soil area into which the soil working inplenent is introduced, and for

generatin aeﬁlug{oi og:t effect in the first section of the soil area, and -a
return devdcdVehiod rgnaking adovrdationomembsr inriber aiowndd cogpsisingsthen to a

second secgt'bggogf the soil area, (b) introducing the soil working inplenment
into a soil area to |loosen the soil material therein, (c) supplying liquid
to the | oosened@goi | prosiding & deavidehdors ondkiag ea foundaliprt heembeplin thevi ce,

(d) m xing theré]%gasned soil material in the soil area wth the |iquid,

usi ng the m xi | Y Iorm a settabl e suspensi on, (e) hardening the

suspensi on in the saial sirRarkimy eBIBHHENE ifcAIAR @i mp,?r Qﬁﬁg iy (F)
prior to hardening, at |east r;g ng?t of the su penéslrgﬂgl n |}?J%I!n %:ﬁd“ | east a
part of the | ocddgdfsdhersrn fanloeseringisoll mastetiakinfa soil arehj r st section of the

Femoval devi e, and Tor ey delFé JoP BubPRIRE uhie 6 8BRS s IS Ui ng
at |east a partma®rishandh 2007 0 10 '
‘ -a mixing device including paddles Iocatéd on the drilling string
for mixing the loosened soil material in soil area with the liquid to form
a settable suspension,

-a removal device for removing at least a part of the suspension
including at least a part of the loosened soil material from a first section
of the soil area into which the soil working implement is introduced, and
for generating a suction effect in the first section of the soil area, and

-a return device for retuming at least part of the removed
suspension to a second section of the soil area, |

Ab) introducing the soil working implement into a soil area to ioosen
the soil material therein,

(c)  supplying liquid to the loosened soil material in the soil area
using the supply device,

(d)  mixing the loosened soil matetial in the soil area with the liquid,
using the mixing device, to form a settable suspension,

(e)  hardening the suspension in the soil area to form the foundation
member, wherein,

) prior to hardening, at least a part of the suspension including at
least a part of the loosened soil material is removed from a first section
of the soil area into which the soil working implement is introduced,
using the removal device, and

(g)  atleast part of the removed suspension including at least a part



of the suspension conprising the mxture of the |oosened soil. .l
wth the liquid is returned to a second section of the soil arggfnﬁfgﬁr?goot?he

return device; and wherein the renoving step (f) and the returning step (g)
bring about a suspension circulation in the soil area leading to a

- particularly good intermxing of the suspension. 7. Method according to
claim®6, conprising the further step of treating the .renoved suspension
prior to return in step (g). 8. Methodlccording to claim6, wherein the
removal of step (f) and the return of the suspension of step (g) are

performed conti nfut?.usllép 9.. Method. according to claim®6, wherein the
| ooseni ng and n?xIRSUEPENRION cmprisiag &g Mixtyre of B loqosenad gofl ayateriel car ded
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to claim6, wherein the first section o e soll area’l ed above
t he second secthietitinglevidesandi | area. 11. Method according to claim 1,

further conpri gj S of r at | t he height ,of rise of the
suspension in t @grgh'rﬁlearfeg‘gov&}q ﬁge%?(b %5@%‘61 rte?‘é[{""]ge'ggf’ (Ghbinaabortia v
constant. 12. Mhispefisiefcrctiztiont® tfd 3biMfda (488 Gl rise in
the soil area s regqulated by an electronic clgﬁtﬂrac#%gabﬁfgpﬁgg accordi ng
to claimi1, whefErmixing phthessugpensionenoving at | east a part of the
suspensi on, the suspension is renoved directly below a height of rise of

t he suspension in the soil area.
7. - Method according to claim 6, comprising the further step of treating the

removed suspension prior to retum in step (g).

8. Method according to claim 6, wherein the removal of step (f) and the
return of the suspension of step (g) are performed continuously.

9. Method according to claim 6, wherein the loosening and mixing of the
soil material of steps (b) and (d) are carried out at the same time by the soil
working implement.

10.  Method according fo claim 6, wherein the first section of the soil area is
positioned above the second section of the soil area. '

11.  Method according to claim 1, further comprising the step of regulating
the height of rise of the suspension in the soil area so as to keep it at least
approximately constant.

12. Method according to claim 6, wherein the height of rise in the soil area
is regulated by an electronic control.

13.  Method according to claim 1, wherein in the step of removing at least a
part of the suspension, the suspension is removed directly below a height of
rise of the suspension in the soil area.



