2 5 APR 2005 DEVI CE AND METHOD FOR PRODUCI NG COLUMNS OF MATERI ALS I N THE
GROUND OF BODI ES OF WATER The present invention concerns a devi 2e5fARPR 2005
produci ng colums of material in the ground, in particular under water, for
exanple on the sea floor. A device with a deep vibrator for producing
colums of  mat eri aDEVICEhaNDr MIBTHODS ROFOWRODUCRIAOEUMNOOIDE 197 07 687

Cl. Further, in DE WSEREAZ] N TMEISHONT OF BoSkEd oF v Ters of
material in the ground is described, which includes a deep vibrator and an

ext ensi ontRL P re@BRECHef drit sihe é&?@ei"ﬁ@r Qt Qier\rlc\@‘“fch: CRPoBEC Atd edo ¥RRAs
wi th pressure. Connected to the upper end of the extension pipe is a |ock

or chargeothammgiad t Ana thersgrcmruiuramephahusuﬂprovmrd@edrbetamen t hexr
charge chanber., and %ge exte |on pi pe, and a second cl osure nechani sm on
the sideSopPBsFt 8t e§?3n 88 pipe. In the known device the nmaterial to
be introduced into the ground, for exanple concrete or gravel, enters via
the second closure nmechanism into the first charge chanber, from where,
with closBd de¥éad ¢ibBure nBefRni ¥abEABOSPeROLi r BrOgNEs Bl F‘r@éH@}ﬁﬁsnPflt

enters ifLpethg) exhenson BuRG WY Gihd %reférﬁésés"froth]sEp%§§sb'r7e6

t he extension pipe serves to overcone the water ure at etip o t he
deep vi brator and thereby to extrude nmaterial at the vibrator tip. This
type of deep vibrator is referred to as a charge chanber vibrator. The
present invention is concerned wth the task of providing a device for

produci ngrgetHERS ©h Bat @bigali 4 M Orouk pbe for producing columns of
| material in the ground is described; which includes a deep
vibrator and an extension pipe connected to the deep vibrator,
which can be acted upon with pressure. Connected to the upper

end of the extension pipe is a lock or charge chamber, with a
first closure mechanism provided between the charge chamber

and the extension pipe, and a second closure mechanism on the
side opposite the extension pipe. In the known device the
material to be introduced into the ground, for example
concrete or gravel, enters via the second closure mechanism
into the first charge chamber, from where, with closed second
closure mechanism and open first closure mechanism, it enters
into the extension pipe which is under pressure. - The pressure

in the extension pipe serves to overcome the water pressure at

the tip of the deep vibrator and thereby to extrude material

at the vibrator tip. This type of deep vibrator is referred

to as a charge chamber vibrator.

The present invention is concerned with the task of providing
a device for producing columns of material in the ground of
bodies of water, in particular under bodies of water of great

depth.



bodi es of water, in particular under bodies of water of great deptg. ﬁREﬂm5
APR 2005 This task is solved by a device having the characterizin@. N
features of Claim 1. Advantageous enbodi nents of the invention are set
forth in the dependent clains. The inventive device includes first and

second netgitaltdankss ¥bi68dans, canngsel ede W i iRACR NG heharabte Ai E6H
vibrator for introduction of material into the ground, which is connected

with the Eeabuyefuat efi aIC]{ag#Fk. W fir spdypasageonsansmibpdimentitiedbet Ween
the first;apd seg ngrgaégﬁ' ab Lanks. tﬁe‘c 'dregEnd?HQpl Yalilae is connected to
ply of materia and

the first materiral tank for sup a ' second supply line or
as the case may be a pressure equalizing line is connected to the first

material _tank for equalizing pressure in the first material tank. During
“the introli€t LBHeBE LHEL Qﬁi‘f&_r«‘%c&nfﬁﬁ@%t e ag}%@%fl%ffg BotrEoebi Caker
the deep yhbeat arcanbridi-ddd skiaRd eeEOthdt efh@l ot S ar e ider water,

they are thus under a pressure which is greater than the atnospheric
pressure anptrpdughien ofurriaiceridghe ihitpstthswpptguhdne whdichesid$ ogonnageging

the materigl tgbedniyedued bote the ground froma reseryolr alydhe,
surface of e water, for exaone roma ship; u get pressure into the

first matproaidéanketwbensetendildste 01d dwsshd WHtdr i efesabsy | Akewrse
| eads up to the surface of the water, enables a pressure equalization
bet ween tRBPPL¥siiPE AF CORESRMCSt tQurthiee rith the-er+at hamkrfar EWAR1YThe

pressure ofnphRefihiShRtPp! ¥eLbA] fs%? 51 Fi'i%{ben%z_t hgs MRHEN iclse Ty KXagple
gravel or concrete, nust thus be sele F% to be . '
pressure equalizing line is connected to the first material

tank for equalizing pressure in the first material tank.

During the introduction of material columns into the ground of
bodies of water the deep vibrator and the first and second
material tanks are under water, they are thus under a pressure
which is greater than the atmospheric pressure at the water
surface. The first supply line serves for conveying the
material to be introduced into the ground from a reservoir at
the surface of the water, for example from a ship, under
pressure into the first material tank. The second line or
hose, which preferably likewise leads up to the surface of the
water, enables a pressure equalization between the pressure at
the water surface and the first material tank. The pressure
in the first supply 1line for supplying the material, for
example gravel or concrete, must thus be selected to be
sufficiently high in order that the material is conveyed with
sufficient flow wvelocity at atmospheric pressure. This
pressure conventionally is legss than 7.5 bar. The ambient
pressure in the water in the environment of the first material

tank is at the same time substantial.



sufficiently high in order that the material is conveyed with sufficient
flow velocity at atnospheric pressure. This pressure conventyp gnalPRy2008
|l ess than 7.5 bar. The anbient pressure in the water in the environnent of

the first material tank is at the same tine substantial. - 2 2 5 APR 2005
The pressmiie payakiuzat iegall Adtadn rist #mé efiabtt ankelyanearsmk Ay theans
second |line has as a consequence that for the first supply line for
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pressures used for conveyi terial on la I's no need for
i ncurringwhidle d¢estnayf @xpehsbephspeéci gireseses,, whi bbsar eadeegnedpIoyed

hi gh pressure. Floats are ef er ahl rovided in the area of the end of the
second SURBFSTI o GRSOSTES ¢ BERAY i FSE ntor 1S3 aMESRRUI6RdeFSEY KESh

that end @nt&pihdgNSfonatBeiglr bace a0l .t henasat als Ad M&eredp preyePing he
hi gh pressure, which exists in the second material tank during the

oper at i onthfercest f nexpssgiye fere¢ink obasebon Wiiatheanat slasiiones t frer

floor, frg ej via the pressure equalizing |ine during opening of
the first P%?o%ﬁ%%éﬁgéhs, at | east one additional closure nmeans is

preferably provided, which is | ocated between the first and second supply

| i nes and_at | east one ea.of the first .material tank, Ip a further

preferrengﬂﬁﬁﬁiﬁEﬁtBﬁégéﬁféiﬁiE?PY%é%éoéHréﬁe area of theend of the
second supply line opposite to the first material tank in
order to keep that end of the line on the surface of the

water.

In order to prevent the high pressure, which exists in the
second material tank during the operation thereof as necessary
for introduction of the material to the floor, from being lost
via the pressure equalizing line during opening of the first
closure means, at least one additional c¢losure means is
preferably provided, which is located between the first and
second supply 1lines and at 1least one area of the first

material tank.

In a further preferred embodiment second and third closure
means are provided between the first supply line and the first
material tank and between the second supply line and the first
material tank, which are respectively opened when material is
supplied via the first supply line to the first material tank.
When the second and third closure means are closed, the first
closure means between the first and second material tanks can
be opened, whereupon the material can be supplied to the deep
vibrator conventionally via a pipe extending into the depth.

A compressor is preferably connected to the second material



means are provided between the first supply line and the first material
tank and between the second supply line and the first nmateri @ 5t apk, zgggn ch
are respectively opened when material is supplied via the first supply
line to the first material tank. Wen the second and third closure neans

are closegankhenfbtgbr eboswia RN RAINERD {hechd rsécand secopdaat sakal
tanks can be opened, whereupon the material can be supplied to the deep

vi brat or \eliahv]@ntiisor@r¢§ft®ratélar§i pehexwatdimgprasaurte adepilte tAPcoprebsor
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order to ressure in the secon erial IS greate

t han t he aat e,hepl’@@épll’@lairattl’dﬂ‘ L p 1ok tdﬂBosﬁﬁ@po\fl bried osecoher emd t brird
mat eri al can be extruded at the tip of the deep vibrator. The cl osi ng of
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established - a pressure equalization occurs only wthin the |imted
vol une ofe$heb1stedchawbepressuremﬂquﬂixhaulqnuoocurshew@wommxhlm théch

the tip o e rat s l.ocat ed .S sucked . Accordi to a
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established in the first material tank followi ng the closing of the first
and secoh® &resaflelReans, which pressure corresponds to the pressure in
the second material tank. The seating of the first closure nmeans between

the first and second materi al
According to a further embodiment of the invention it is

proposed that the compressor is also connected to the first
material tank, whereby the pressure can remain established in
the first material tank following the closing of the first and
second closure means, which pressure corresponds to the
pressure in the second material tank. The seating of the
first closure means between the first and second material
tanks, and which may be for example be a slide wvalve, is
thereby wunburdened during the opening of the first closure
means. This is in particular useful and sometimes necessary,
when work has been carried out at great depth and a
corresponding great pressure 1is necessary in the second

material tank for extrusion of the material.

In a further embodiment it is envisioned that the first
material tank includes a first chamber, in which the first and
second supply lines communicate, and a second chamber, wherein
a further closure means 1is provided between the first and
gsecond chambers and wherein the first closure means is
provided between the second chamber of the first material tank
and the second material tank. The additional closure means is

thus between the first and second supply lines and the second



tanks, and which nmay be for exanple be a slide valve, is theré%§ APR 2305
unbur dened during the opening of the first closure neans. This is in
particul ar useful and someti mes necessary, when work has been carried out
at great depth and a corresponding great pressure is necessary in the

second nahgnbal bENkHOr £ EXEF UnheBrah1t Ney Rt er akn Ithid fdmdd®ment it
enbodinent it is envisioned that the first material tank includes a first
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mat eri al tank. The addjtional closure neans is thus between the first. and
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cl osure neans between each of the supply lines and the first materi al
tank. Thendiesiathdmivdr, whiche ifs rsepanaeedalfrcanktiis £arshi sheamimti nent

[ I heri ich, i blished b
or ossur e vaid DI P trho"BBEEnG. GHEROAT CBFSL N | PEESCREEDr AR Pank

whi ch i s siepabated firye t hehfichst @lanher Ryperidis dnir t hgteel 83Ur e dreanbe
est abl i shes the pressure charge chanber, into which during operation
mat eri al tARTBEUCPHAt rodticeBfouth8f ERESE r sharkgkberhfRenthfie addifional

closure neass,te AREREMIANALBRA I GIOSH] £ {PalSaloe ChogRY. 1o FELLALAN

the closing of the additional closure neans the naterral out of the second

chanber paskkswingo the sdeornidhig of the additional closure means the
material out of the second chamber passes into the second
material tank, via which it, conventionally via a conveyance

pipe, 1is brought to the tip of the deep vibrator‘and from

there into the ground.

With this embodiment the amount of material, which is
respectively all at once brought to the second material tank
and from there extruded to the ground, is determined by the
volume of the second chamber, which upon opening of the
further charge chamber is completely filled, when the volume
of the material present in the first chamber is greater than
the maximal volume of the second chamber. Thereby in simple
manner the amount of the material already introduced into the

ground can be determined.

The first closure means between the first and second material
tank and/or the additional closure means between the first and
second chamber of the first material tank are preferably
provided with slide valves or as the case may be have a

slideable closure element.



material tank, via which it, conventionally via a conveyance pipe, is
brought to the tip of the deep vibrator and from there into ©2h§ APRYQ
Wth this enbodi nent the anount of material, which is respectively al
once brought to the second material tank and fromthere extruded to the
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opening of the further charge chanber is co etely filled, when the
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order, prior
pressure equalization between the second material tank and the

first material tank or as the case may be the second chamber
of the first material tank, and the second pressure equalizing
element is designed in order, prior to opening of the
additional closure means between the first and second chamber
of the first material tank, to bring about a pressure

equalization between these two chambers.

‘The subject of the present invention is further a process for
producing columns of material in the ground according -to

Claims 16 through 20.

The inventive device and the inventive process will in the
following be described in greater detail on the basis of

illustrative embodiments using figures. The figures show:

Fig. 1 an inventive device for producing material columns

in the ground in overall representation,

Fig. 2 a section of the inventive device with a first and
second material tank according to a first

illustrative embodiment,



to the opening of the first closure nmeans, to bring about a pressure
equal i zation between the second material tank and the first matjegi ﬁPRth
or as the case may be the second chanber of the first material tank, and
the second pressure equalizing elenent is designed in order, prior to
opening of the additional closure neans between the first and second
chanmber of the first material tank, to_brin% about a pressure

equal i zat¥ b bt weed tIEseviaw Sfamberd idrpéleunglesuxg ehemppgseand the

invention is furthe S i colums of material in the
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ground according to alns-1 rou hé inventive device and the
inventive process will in the follow ng be described in greater detail on

the basis_of |llustrative enbodi nents using figures. The figures show

Fig. 1 anF’r%ve‘htive?dé\‘ﬁcc,t_ér%ro%rggﬁcilﬁ’@'eﬁ&gé’ﬁ _e%b?%nﬂétili%tﬁ’er@'?oﬁﬁﬂ in
overal | representatsgBonfi 9-mAc&8rSLEti Oaf t NEddMetd ve devi ge WakBofd
first and second material tank according to a first Tllustrative

enbodi nent, - 6 2 BlAPRtZe05VEi gmbedamesps.vi ew of a slideable closure

el ement and the actuating device therefore, Fig. 4 a section of the

inventive device with a first and second material tank according to a

second iFigstrati ve ephodii®ntonttd ga Sladkaplel eodiire aldn«eembhiedctasure

el enent and the actuating nechani smtherefore according to a further
actuating mechanism therefore according to a further

embodiment .

Unless indicated otherwise, in the figures the same reference
numbers refer to the same parts and have the same meaning.
Fig. 1 shows in overall view a device for introduction of
columns of material, in particular gravel columns, in the
ground of water-covered bodies, in particular in the seafloor.
This type of column serves for reinforcing a soft ground layer
14 and is driven into a depth generally until reaching a
thereunder-lying solid ground layer 15. The reinforcement of
the seafloor 1is necessary for example for construction of

drilling platforms with foundations on the seafloor.

In the embodiment according to Fig. 1 the inventive device is
hung from the mast 20 of a rope dredge 2 using a rope 12 to be
height adjustable, wherein the rope dredge 2 floats on a

pontoon 1 upon the surface of the water 100.

The device includes a first material tank 8 and a second
material tank 10, wherein between the first and second
material tank 8, 10 a first closure means 9 is provided. In
the second material tank 10 a conveyance pipe 10a is connected

directed downwards, on the end of which a deep vibrator 11 is



enbodi ment. Unless indicated otherwise, in the figures the sane reference
numbers refer to the same parts and have the sanme nmeaning. Bi§. ARR 2068ws in
overall view a device for introduction of colums of material, in
particul ar gravel columms, in the ground of water-covered bodies, in

parti cul grdidde, sRRELO0h mad8ksallype Bk GAHHIRSAY EndOrehei ffQisd Npa a
soft ground layer 14 and is driven into a depth generally until reaching a
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is necessary for exanple for construction of drilling platforns with
foundations on the seafloor. In the enbodi nent according to Fig. 1 the
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12 to be hei ght adj ustabl e, erein the rope dredge 2 floats on a pontoon
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tank 8 and; a-5£508deqaMBbehi ahtbdnk 110 MR DefMacn, thedinsd @agksgcond
material tank 8, 10 a first closure neans 9 is provided. In the second

mat eri al whihkh 10na tdenvidylargeradi ipee 1€mbodimenhedsed ikdiwient etbcvardhavdsn on
the end of, which.,a deep vibrator is.2_5,APR 2005 _proyvided,, wherein .
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material tank, which |ine on the end opposite the first material tank 8
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the first material tank 8 there Is
atmosphere above the water surface 100. On this end of the
supply line 6 in this embodiment a snorkel 7 is provided,
which prevents the entry of water into the supply line 6 and

which may be, for example, a ball or float valve.

In order to keep segments of the supply lines 5, 6 on the
surface of the water 100, floats 13a, 13b, which are made for
- example of Styrofoam or another material with great buoyancy,

are provided on the supply lines 5, 6.

As alternative to floats countless other means are conceivable
for keeping the end of the pressure equalizing line 6 opposite
to the material tank 8 above the water surface. This end can
for example be secured to the pontoon above the water surface.

In this case a ball wvalve can be omitted.

In an embodiment, which is shown in particular in detail in
Fig. 2, a second closure means 1l6b 1is provided between the
first supply line 5 and the first material tank 8 and a third
closure means 1l6a is provided between the second supply line 6
and the first material tank 8. When the second closure means

l6a is opened then the second (air) supply line or pressure



further connected a second supply line 6 serving as pressure equali zing
line, of which the end opposite to the first material tank 8 c RP@%@E?
in this enbodinment with the atnosphere above the water surface 0

this end of the supply line 6 in this enbodinent a snorkel 7 is prOV|ded
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re provi BEASBHTENG s UblFy SPEneces o, CRE HAenat?Ve. b rIOHL ChOR: FBSs
other neamsragte C¥HMigid/akkansi @ keepkBg the endrof LhE PEESSH engaualiibai ng
line 6 opposite to the nmaterial tank 8 above the water surface. This end
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partlcular I'n detail a second cl osure neans rovid
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cl osure neans_16 rqvid et ween the second supply Iine 6 and the
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the second (air) supply I|ne or pressure - 8 2 5 APR 2005 equalizing line
6 makes possible a pressure equalization of the inside of the first
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can occur independent of the depth of the water with the same
pressure relationship as would exist on 1land. This means,
that for the production of a suitable conveyor pressure in the
supply tank 4 conventional compressors can be used, which are
capable of building up a pressure of maximally approximately
7.5 bar in the supply tank 4. If, however, the conveyance
pressure of the material would have had also to overcome the
water pressure at the depth of the first material tank 8, then
expensive sgpecial compressors would be necessary for high
pressures for conveying the material. Besides this,. it is
advantageous to convey the gravel in the supply line 5 with as
little pressure as possible, since for conveying of gravel a
high as possible air flow is necessary, which high air flow is
no longer available at high  pressures due to the
compressibility of air. The existence of atmospheric pressure

in the first material tank 8 during the introduction of

material is thus particularly preferred for many reasons.

The water depth at which the inventive device can be used is
limited only by the stability of the first and second supply
lines 5, 6, which are conventionally in the form of hoses.

Preferably hoses are employed, wherein metal spirals are



tanks 8, 10 is preferably closed. Wen the second cl osure neang;iﬁBPis
open, then the material to be introduced into the ground, for e l%zmm

gravel, can be introduced by the first supply line 5 in the first nmaterial
tank 8. Since the first material tank 8 is under atnospheric pressure, the
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gravel a high as possible air flowis necessary, which high air flowis
no | onger available at high pressures due to the conpressibility of air.
The exi stBige @&f showsphericrpsesseaceiohalt hefdassntratien ab tsgnehtdust ng

the introducti,on of ., material is thus particularly preferred for y
easons. e vRVERCIEST (HAYLGRi cHTEHETVERE | X Bby T Catf be agkd § 4and
limted ophy Gypbheaskabidfi tohofsébendi hateandl sesard 19upplhe | £ NESE Sand.
whi ch are conventionally in the formof hoses. Preferably hoses are
enpl oyed, s@ferdi hogesalcxuplactl star she gipper side of the first material

tank and are closeable via first and second closure means 16b,
l6a. These closure means 16b, 1l6a are shown in Fig. 2 as
flapper valves, but could however be of any other desired
design. In the embodiment according to Fig. 2 a closure
device 9 is provided between the first and second material
tanks, which includes a separating wall 97 with an opening 98,
wherein a closure element 90 slideable in the separating wall
is provided. The closure element is thus provided to be
slideable transverse to the material flow direction R, which
direction of flow is defined by the direction of material
flowing from the first to the second material tank when the

closure means 9 is opened.

In the closure element is, as can be seen from Fig. 3, square
or quadrilateral in top view in the illustrative embodiment
and exhibits an opening 91 in one halve. By sliding the
closure element 90, the halve without opening can be slid into
the opening 98 of the separating wall 97, in order to close
this closure means, and alternatively the opening can at least
partially be brought into overlap with the opening 98 of the

separating wall, in order to open the closure means 9.

- 10 -



2 5 APR 2005 enbedded between a rubber jacket and a rubber core, wherein
the nmetal spirals increase the stability of the hose against Dej PR 7005
col | apsed due to water pressure and nake possi ble working depths of
greater than 100 neters. In the case of use of special hoses, work depths
of 200 nmeters and nore are possible. One hose conventionally enployed for
conveying gravel is available as nodel FS3320 fromthe conpany Senperit.

Fig. 2 shBg Fhosnsssedemardnall répr bydnentionldysedriceabdte . t HEOY nviehe i ve
d | f d
evi ce, ?ankﬂggtrgﬁ%&l F S '@ e§ a gagg hg?‘ggldgge pr{?{ f@%?ﬁntgie t ho, s&gon

mat eri al first secon S6s “Connec er sidé of
t he firstraapectaVelyankn@h@d@renﬂdohgabbelﬂba &y shdend sBcovd chisoeen
nmeans 16b, 16a. Thfse cl osure neagns 16b, 16a are shown in Fig. 2 as

flapper VAFPSBECtLUEI¥oOPE RYREEL e B ImseTotder Hests e‘bon%%%‘i%ﬁu L9 ke

enbodlnenéngcggrghggcggsﬁkg eleepbOsyre device 9 is provided between the
first and second material tanks, which includes a separating wall 97 with

an opening 98, wherein a closure el ement 90 slideable in the separating

[ 1 i d. _Th | | d o] | b
r?ansvgfsgrggh ﬁgxﬁa erfé%ﬁgigﬁﬁgfggng%ﬁ Eguiﬁgéﬁ”'d%?ééf 6§xﬂf ; 3/#5

defined byréheldgheat fer @ikumisidrilalddpwWingeddidn tde ddvshed® B hef sesend
mat eri al tank when_the closure nmeans 9 Is opened. In the closure el ement

is, as cafilBeuUsBeRlEFERLFiIAP, A0 squbis- Br SHEHEr ilnatt&ralVier tdpdifERFeRtt he
'llUStratéMﬁoﬁﬂHQHt”ETh @Hﬁhgxghg'%§d¥3dﬂ¥§“ id b§, O@%i54§68r5V1 ed

sliding the closuré el enent t he “hal'vé "wi t hout™ opehi ng can be slid into
beside and displaced diagonally relative to the movement

direction B the closure element 90. Regpectively one
hydraulic cylinder 92, 94 is coupled to one of the narrow
sides of the closure element via a coupling element 92', 94'.
In a different, not shown embodiment, the hydraulic units are
so designed that their hydraulic cylinders engage on the same

narrow side of the closure elements 90.

A process for producing material columns in the ground 14 by
means of the device shown in Fig. 2 is described briefly in
the following on the basis of the figure. First, with closed
first closure means 9 and open second and third closure means
1l6b, 16a material wunder pressure is pumped out of the
reservoir 3, 4 via the first supply line 5 into the first
material tank 8. Atmospheric pressure exists in the first
material tank 8 due to the connection wvia the second supply
line 6 to the water surface 10. A normal pressure for
conveying material into the first ‘supply line 5 1is

approximately 3-6 bar.

Subsequently the second and third closure means 16b, 16a are

closed and thereafter the first closure means 9 is opened in

- 11 -



t he opening 98 of the separating wall 97, in order to close this closure
nmeans, and alternatively the opening can at least partially be? s dRghZ005
into overlap with the opening 98 of the separating wall, in order to open
the closure neans 9. - 10 2 5 APR 2005 The closure element 90 is

hydraul i calé¥rskbdeaihe iy hd¥sSrial WorSMdead! ifg Al thiat23i D5 @tk PLeVs ded
in the exanple, which Trespectively include one hydraulic cylinder 92, 94
wherein Eespeecons yarer igHr Aahke kY| padefrom Dere ¥danddiedcoRverier

end of the.closyre 9 e I ccor ding FiLg. th
hydrauliggﬁﬁ%tékﬁﬁ,géﬁngg%e(%rrg%g%ﬂﬁ%rigggeﬁgﬁoﬁgaﬁg%g1%ﬁ?e%?ié%“%f&éep
novenment Bibftatbe 1t osbeeeceliendrt i90,ect@d Hirgo Sishaywsound tapd Vbewi@ans

different _enbodinent, in ich the hydraulic units 93, 95 are proyvide
besi de an‘afdrFTBBI é(gg)dfa&ioigc}ﬁglﬁ ‘F%‘F‘%#’\%“égto the thev sfaRnd dn3teetidh B he
closure efgmenthd0rhBeepecCtdNBldctae Bydeduld oyl i Adar £2a hd Sseoupy)ed

to one of the narrow sides of the closure elenent via a coupling elenment
921, 941.pipa d7di therentexissts showmreshodi nenhichhdshydraatrer thiars the

so designed, {hatoLhels hydraglic cylinders endage on.he same,narngw si de
of the closure’elenents X0, procéss Tor producing nmateri a cor'dms i fthe
ground 1l4thy tapars afhd h@edpvividraltown 11 Fig. oZ2des desdyrief dwded | yhen
the follow ng on the basis of the figure. First, with closed first closure
means 9 aPACHPEROBeLbnEhEnTALRIA@ el osUHe mImRSUIRBLLS BEOTaEed i BY TeeRs

?3535%2 %iﬁrgr@&ﬁp%sﬁ WAchr 638TNOLT sBowh Vi &0€afirgh SURP! ¥ibhpe, S
which compressor is connected to the second material tank 10.
Preferably this compressor or a second compressor is connected
to the first material tank 8, in order to build up a pressure
in the first material tank 8 after the closure of the second
and third closure means 16b, l1l6a towards the supply lines 5, 6
and prior to the opening of the first closure means 9 to the
second material tank 10, which pressure corresponds to the
higher pressure in the second material tank 10. Thereby on
the one hand there is not experienced a drop in pressure in
the second material tank during opening of the first closure
means 9, and on the other hand the bearing surfaces of the
first closure means 9 or as the case may be the closure
element 90 according to Fig. 2 are subject to less load during
a not existing pressure differential between the first and
second material tanks 8, 10. When working at great depths
this pressure equalization between the first and second
material tanks 8, 10 may in fact be necessary, since with
great pressure differentials hydraulic cylinders for moving
the slider 9 may in certain cases not provide a sufficient

power.



material tank 8. Atnospheric pressure exists in the first nate?isl é@gﬁ ?
due to the connection via the second supply line 6 to the wate uAf 0

10. A nornmal pressure for conveying nmaterial into the first supply line 5
is approximately 3-6 bar. Subsequently the second and third cl osure neans

16b, 16a I t LES I r ! n in
- 11 2 5§£ R %o%%ﬁgfﬁgf ?%ﬁ%%?%gg%ﬁéagg%g?iEFCF?%%fﬁhe |r§? %%Ygg?a ¥ank

into thepsedondiont erfi amatemial0 antluhnem imetdevigrolmed cdeaiepor agpepes 10a
and the connecting linge, 17 to.the tip of,the.deep vibrator 11 re it is
i ect ed PRAEEE e gPbuRlt End e bRty D AL 538 mdiat 2 1
the secongi #Bt echambleankg1 10int k@ itherei® eopseched m&wrs@g‘;;ﬁ@ 19anasd

t he suppl pi pe 17 there exists a pressure, which is greater than the

envi ronmedt al® pCeFEUNd Cateyheahdt 61 | And efhapbRrng iseBeint ke £RELBETt he
deep vi br af gL, 1L, hdaghd dgrs t%*’%ﬁ;&g@@&t HdlSye Xt EH! OPthétt %ﬁd*g%@&bﬁ&-

This pressure i s produced by ne a conpressor which s no own I n
detail inclbsutegumeanswhanli cehpressor the cdamect edlbeutrke seeasd fat ési al

tank 10. Preferab this c ressor .or .a second_conpressof.i S connecte
o he t i PEevhEar PAt e e Pk’ i (ool s okt bt RAERELEL, o1
material tank 8 ahfetntheeebaaumgtref-ibhe tsekong. and third cl osure neans
16b, 16a towards the supply lines 5, 6 and prior to the opening of the

first closure means 9 to the second material tank 10, which pressure

oo espongget @l UGG BECSHM €k SRS MBbEhiA! 44 20K 1y {RgLedY

shown embodiment the same as the first closure means, of which
the design and manner of operation has already been described
above in association with Figures 2, 3 and 5. The closure
means exhibits likewise a separating wall 47 with an opening
48 and a closure element 40 slideable in the separating wall
by means of hydraulic lines 43, 42 and 45, 44, and exhibiting

an opening 41.

In the illustrative embodiment according to Fig. 4, of which
the manner of operation will be described in the following, a
designated separate closure means for supply lines 5, 6 can be
dispensed with. The function of these closure means which
were indicated in Fig. 1 and 2 with 16b, 16a is assumed by the
additional closure means 46 between the first and second

chambers 81, 82.

During operation the first chamber 81, in which atmospheric
pressure exists due to the pressure equalizing line, material,
in particular sand, gravel or the 1like is supplied. The
material supply can occur uninterrupted and is only limited by
the maximal handling or throughput capacity of the first

chamber 81. In a subsequent process step the additional
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the one hand there is not experienced a drop in pressure in the second
material tank during opening of the first closure means 9, an@ HrAfRaN05
ot her hand the bearing surfaces of the first closure neans 9 or as the
case may be the closure elenment 90 according to Fig. 2 are subject to | ess

| oad duri8gosar8ome@xisStd19i Br @iy diffgr enbkakebInaaie t herstr et ogise
second material tanks 8, 10. Wen working at great depths this pressure

equal i zateANBetheerd 1t herfliefrst tandisleeeddce matadrdraial apks 8of 10-hemy fitfstact
be ”ece.sséﬁé{limﬁék”%‘i ‘Mnttg; &AL nRLESHIGR iyl Ll entd al 5 Qe’r?a(x%‘é gyl indars
for noving e slider may in certain cases not provide a suffrcient™
power. - 4ddifibnAPR 20fire gmednshods acharitizeropsbogiretetrabllyt ko long

i nventive deyvice for production of material colums in_the ground bel ow
aqueous BBHIEs.thS ESROEhHGHRRERE t h8 fTIR1RAri 41 1d&Mk 8 fasi® ThERst
chanmber 843 58gWhich the first and second supply lines 5, 6 communicate,
and a second chanber, wherein a further closure nmeans 46 is provided
between the first and second closure neans and wherein the first closure

nmeans 9 i rovide en second chanber-.82 of the first t er.ial
tank 8 an%o%ﬁgwéggo%égﬁgwéﬂ%ﬁrﬁ%ﬁﬂgqﬁhtﬁ%%ggoﬁ%??ﬁE?i3%a8F # etggcgﬁ st

cl osure neassu#é nan® t9hi $s shewedEnbpdi seaert ke sWR ashd heatershlcbosur e
nmeans, of which the design and manner of operation has al ready been
descri bed°fakdife $%C%%§06§%W¢ﬁﬁ vk htheguriest naterialb. tapg § osdfe thsans

exhibits 5558%5%&éﬁe§§1 attia{}gc V‘@'O' \%ﬁi%t V&é” u?ﬁ%'}j nﬁressure, and from
there into the ground. The amount of material entering»into
the second material tank following the opening of the second
closure means is approximately determined by the volume of the
second chamber 82. The volume of this second chamber 82 is
preferably smaller than that of the first chamber 81, in order
to have available in the first chamber 81 sufficient material
for the rapid filling of the second chamber 82 following the
opening of the additional closure means. With each opening of
the first closure means 9 the same amount of material to be
introduced into the ground is supplied to the second material
tank 10, which is advantageous in order for the determination
at a point in time of the amount of material which has already

been introduced into the ground.

Following the supply of material and the closure of the
additional closure means 46 there exists in the second chamber
atmospheric pressure or at least a pressure, which is less
than the pressure in the second material tank. In order not
to overload the bearing surfaces of the first closure means 9,
in the example according to Figure 4 the bearing surface of
the closure element 90, and the hydraulics, by the existing

pressure differential between a second chamber 82 and the
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48 and a closure elenent 40 slideable in the separating wall ngnﬁﬁﬁsﬂgg
hydraulic lines 43, 42 and 45, 44, and exhibiting an opening . t
illustrative enbodi nent according to Fig. 4, of which the manner of
operation will be described in the following, a designated separate

cl osure or. [ i 5, c di j S i f
ure neatsad ormsubPl Yy | 1085k 5, 16, capnbee iépeﬂﬁég%idﬂéﬁé% t}EfO\friI@Q&'OQ_O

these cl osure neans which were indicated In Fig. 16b, 16a is
assuned lpresmuraddgtndénaling csilemremeabstdechettieenstehendli mstt eamich 1s ecankl

chanmbers 81, 82. ring operation the first. chanber,.81, in which
atnnsMnﬂ%% aB%eEE%r@%;8{§¥g%ﬁ@g?5_?ﬁe éhw%ne adli Zi M | TR AR eHY al
in parti cadiddmsechl Oy a¥ebresehbed! bke a ormpidiedy Tie s@twitil a SURDLY
can occur_uninterrupted and is only linited by the maxinal handling or

t hr oughplR1 capddiat yelp¥s t RESFPHSE  adiiberinl. el amansubse Bl i#Icds Sfep
the addltipnalure 18erel MG 2000 Closus pANE $80hs OPCRRE Wild) SLestae
of the first closure means 9, in order to 1ntroduce material out of the
first chanbareB8182nties theudisr ehmderptybngteeched ogfearibiey B2. tHdefirst
addi tional, cl osure neans 46 repains open preferably so, |l on until the

il
second cHAHDEICSE sTEBRFI et efye f LPPEd AndPFSTHER CEFYEEANIFIM dwihgSEFoedr e

of the adghitdpenal Cdé%ﬁ%”%ﬁ?a@%n@?lﬁzhesﬁk&i@ SLASHN & iRaRDHUnleS @RENEHe 1N

order to nove the nmaterial out of fhe second chanber of the first nateri al

tank 8 i reeceom@ chewbad B2 crs apenanklipy whbshang igdder gmadsler ethamdtheom

second material tank 10. In any case, the pressure in the
second material tank 10 is permanently adjusted by the

compressor.

Following the opening of the first closure means 9 or as the
case may be following the pressure equalization there exists
in the second chamber a pressure, which 1is generally
substantially higher than atmospheric pressure. A pressure
equalizing element is preferably also provided also between
the.first and second chamber, which in Fig. 4 is schematically
shown as line 60 with a wvalve 61 and which serves, following
the emptying of the second chamber 82 and the closing again of
the first closure means 9, to produce a pressure equalization
between the first chamber 81 and the second chamber 10, before
the closure means 46 is again opened for renewed supply of
material into the second chamber 82. This measure reduées the
load for the bearing surfaces and the hydraulic mechanism for

the closure means 46.
Preferably a device is provided, not shown in greater detail,

connected to the hydraulics, which brings about that an

actuation, in particular an opening of the closure means, can
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there into the ground. The anount of material entering into S;ﬁﬁnﬁ]
material tank followi ng the opening of the second closure nea 05
approxi mately determ ned by the volune of the second chanber 82. The
volune of this second chamber 82 is preferably smaller than that of the
first chaghey 8lech,or dgy ntotlhéve gghégl eéﬂ e ' Cﬁ@gbeglﬁéady
sufficient material ‘for the rapld I'T'irng of the second chanber

f ol | owi ngetterre@geni ng of the addltlonal cl osure neans. Wth each openlng
of the first closure neans 9 the sane anount of material to be introduced
into the ground is supplied to the second material tank 10, which is
advant ageons ides@ig@erof oehkhe1dehatfdrn mekhon 9, ata@ pethwkehn thdef Dfst hand
amount of material which has alread been introduced into the ground.

Fol | owi ngSeRendupplteradr indtasts af- ahé e &9 oslieecapet MY RRlibeowasnckbsure
means 46 Ehese eXhylsghRohbe secapdichanber ol MSPNE]LCuPECSAULA O yaty

| east a pressure, ess than the pressure in the second material
tank. | n siildeahde ctbo:smnel cAcenide He i, ng48urdlanes dm t Régbi.rs2 drmsude

neans 9, 1in the exanple according to Figure 4 the _bearing surface of the
closur o cFERERPSBES SHd Yt A RISIPLR AE510Re &S o O Sl ans -

di fferent&ghrbet w%%ao%ssm CHESD@F e BhegRd the 'be14use;2d 5i APRs2803% a8¢60Nd
material tank 10, there is preferably provided a pressure equalizing

el ement beitWeehhehanvesbadnmmterial tank 10 and the second chamber 82,
which in Fig. 4 is essentially schematically represented as a connecting
line 50 with a valve 51. Via this pressure equalizing el enent an
equal i zati on of
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pressure between the second material tank 10 and the second chanber 82 is
brought about prior to the opening of the first closure neans. 2TheARR28050f
pressure occurring in the second material tank is normally small, since
the volune of the second chanber 82 is generally substantially smaller

t han the rseeeBdceaiembah- tark 10. In any case, the pressure in the second
material tank 10 is permanently adjusted by the conpressor. Follow ng the
opening of the first closure nmeans 9 or as the case may be follow ng the

pressure ?qualizati%gngg§5%tqé5§%§ui'QE&Hg second chanber a pressure, which
is generally substantially higher than atnospheric pressure. A pressure

equal i zi ng,ekenent Matpreakér allseraloda provi ded al so between the first and
second chanber, which in Fig. .4 i.s schematically shown as line 60 with a
val ve 61 and which géF@ésF“&EﬂﬁbdﬂﬁG the enptying of the second chanber 82
and the ckosing agaisRc@hd @iy tingl osure means 9, to produce a pressure
equal i zation between the first chanber 81 and the second chanber 10,
before tHRe closureSmeakseld6 is again opened for renewed supply of

material iinto the s n h r..82.._This neasure reduces the |oad for the
beari ng shrfaces angggﬁg %?%E%ﬁﬁﬁc%ﬁgghanisn1for t he cl osure neans 46.
Preferablg a devi cerisspr @licdemde melanshown in greater detail, connected to
the hydraulics, which brings about that an actuation, in particular an
openi ng of% he cl osGeEMEametedd?l- tpk 2 5 APR 2005 only occur, when the

pressure gqualizati ephas i@ eedy

12 Rope
13a, 13b Float

14 Soft ground

15 Solid ground

l6a Third closure means

16b Second closure means

17 Supply line

18 Tip of the deep vibrator
20 Boom

46 Additional closure means
40, 90 Closure elements

41, 91 Openings in the closure elements
42, 44 Hydraulic cylinder

43, 45 Hydraulic units

47, 97 Separating wall

48, 98 Openings

92, 94 Hydraulic cylinder

93, 95 Hydraulic units

100 Water surface

R Material flow direction



occurred. The design of the closure neans 9, 46 between the first and
second material tank 8, 10 or as the case may be between the first a&
second chanber 81, 82 as closure neans with slideable cIosure‘BHenERt ﬁbo
40 shown in Figs. 2 and 4 represents only one possible design of the

cl osure nmpaRentCOb1aGaidr Se vari ous other closure neans can be used in
association wth the invention. 2 5 APR 2005 Reference Nunber Li st 2
Construction equipnent 3, 4 Material reservoir 5 First supply line

Second supply Lin 7 nork r.st erla tank Flrst clos
10 SecondHnatebFXﬁctan SEee él ra?%r ope o % g%%

ground 15 Sol Igd'oguh@lunﬂel@ﬁ i bebdgi osﬂrmamn,s 1ﬂ16mu8@ﬁgnot1cé ofurleoweags
17 Supply Ilneclg£gggé¥;;%qiﬁgeep vi brator 20 Boom
- a first material tank (8), and a second material
tank (10) connected with the first material tank,
.- a deep vibrator (11) connected with the second
material tank (10),
- a first supply 1line (5) for supplying material,
connected to the first material tank (8),
- a second supply 1line (6) for bringing about a
pressure equalization in the first material tank
(8), connected to the first material tank (8),

- a first closure means (9) provided between the first

material tank (8) and the second material tank (10).

2. Device according to Claim 1, wherein floats (13a) are
provided in the area of the end of the second supply line

(6) opposite to the first material tank (8).

3. Device according to Claim 1 or 2, wherein at least one
additional closure‘ means (16b, 16a; 46) is provided,
which 1is provided between the first and second supply
lines (5, 6) and at least an area (8; 82) of the first

material tank (8).

4. Device according to Claim 1, 2 or 3, wherein a second
closure means (16b) is provided between the first
material tank (8) and the first supply line (5) and a
third closure means (1l6a) is provided between the second

supply line (6) and the first material tank (8).



46 Additional closure neans 40, 90 Cl osure elenents 41, 91 Cpen?ggi%?nzgge
closure elenents 42, 44 Hydraulic cylinder 43, 45 Hydraulic uni ,
Separating wall 48, 98 Openings 92, 94 Hydraulic cylinder 93, 95
Hydraulic units 100 Water surface R Material flow direction - 17 APR 2005

Patent Ol gi M5 pe,Deyi e daftPdust ican0f £0! yms. of Matekidal, ithd heirst

ground bel ow a body of water, including the followng characteristics: a
first material mpapkigd) , tamkhd B)secondudesera alf idsankcliddyeroni®&ot.edwinkhh

the first materjal,ta - a.deep vibrator (11) connected,with the second
material tank [TOFD -qgk?ir?ﬁrfﬁppl@n ingeféf%fors e'%Yyilgiénﬁﬁter Al 3)
connected to themmuhstaket edml 4 addcd  clRa@®eONUesUPPhMeréns &6Futdher
bri ngi ng about a pressure equalization in the first nmaterial tank (8),

connect ed to t ReCFHFSt WRRBFi al4¢hnidg 8proyidedstberysane Hrand iyt and

(prlggli ded betvegn LAg fihShpefBlEld al ghdnkadB) ARdLDE SREONY YL ebh gLy t-ank
' means (9) is provided between the second chamber (82) of
the first material tank (8) and the second material tank

(10) .

6. Device according to one of the preceding claims, wherein
a material supply device (3, 4) is connected to the first
supply line (5) on the end opposite the first material
tank (8).

7. Device according to one of the preceding claims, which
include a compressor connected to the second material

tank (10).

8. Device according to Claim 7, in which the compressor is

also connected to the first material tank (8).

9. Device according to one of the preceding claims, in which
the first and second supply lines (5, 6) are designed for

conveying under pressures of less than 7.5 bar.

10. Device according to one of the preceding claims, in which
the third closure means (9) includes a closure element
(90), which is mounted slideable transverse to the
direction (R) of material flowing from the first to the

second material tank (8, 9).
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2. Device according to Caim1, wherein floats (13a) are provided in.the

......

area of the end of the second supply line (6) opposite to thé £irgt (i
material tank (8). 3. Device according to Claiml or 2, wherein at |east
one additional closure neans (16b, 16a; 46) is provi ded, which is

provided betwegavibe hLidcsiraanf 5&90@ﬂa§&lp@b§’ ibi Ags e 19 apdsat ch8agkean
area (8; 82) of the first material tank 4. Device according to Claim

1, 2 or 3, whemehnsabstwesd Whoshivsheand Eeebnd sngdrawialede et wedn .1he

first material n 8) and the first suppl and a_ t.hird sure
means (16a) is prgwé %d Hetiwen 1h ln%e‘évggg §94p?ply Ilneaf‘G)Opéer{bu}%e(%b?

material tank ¢Bireinl8&8he? SlAR20800ehenbebog accansimged osTiaéable 2nor
3, wherein the flrst mat eri al tank 8) i ncludes a first chanber (81), with
whi ch the firsthgngcBegshdrguppty 1©7ds (5, 6) comunicate, and a second
chanber (82), wherein a further closure neans (46) is provided between the
first and second chanber (80, 81) and. wherein the first closure neans
(9) is prdlidebebetwneearcoreliserdn ChainberLO(ai*) 16f, irhewlielst that elbalhreank
(8) and the sec nd ter tank 10) e.ac ordln to. one of the

I
precedi ng cl ai re(|9r9as a ’Fr‘ap& Sﬁl?p?pﬁ‘i/)e i ¢8° ?deﬁ’) sCLORRRCREGA o
tge first supghy |alrﬂea6:é)a oRithe aQﬂdoﬁéﬁQﬁgt e(stlhe, f whetr-ehBt efha@l c1balke
(8). element (90) is mounted such that the opening (98) can be
brought to at least partially overlap with the opening of

the separating wall for opening the closure means (9).

13. Device according to one of the preceding claims, in which
the additional closure means (46) includes a closure
element (40), which is mounted slideable transverse to a
direction of flow (R) of material from the first chamber
(81) to the second chamber (82) of the first material
tank (8).

14. Device according to Claim 13, in which the additional
closure means between the first and second chamber (81,
82) of the first material tank (8) includes a separating
wall (47) with an opening (48), wherein the closure
element (40) is mounted slideable in the separating wall

(47) .

15. Device according to Claim 13 or 14, in which the closure
element (90) is plate shaped and includes a closed area
and an area with an opening (91), wherein the opening
(98) can be brought into at least partial overlap with
the opening of the separating wall for opening of the

closure means (46).
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7. Device according to one of the preceding clains, which include a
conpressor connected to the second material tank (10). 8. Ebvi%fngcnging
to Caim?7, in which the conpressor is also connected to the #i%

material tank (8). 9. Device according to one of the preceding clains, in
which the first and second supply lines (5, 6) are designed for conveying
under pressures of less than 7.5 bar. 10. Device according to one of the

pr ecedi nglé} ai Bspceaswiioeh prddueing deel vsuseofears e@)ali nth utles grebndur e
el ement (90), mhicQ iiugnuntgg S%BQﬁabhe fransverse .t the direction (R
of material flow ng Fromthe st tothed SEEERE at'sii'al® t ank (8, 9). -
19 11. Devi ce-accopdbirgdtiagCaaidadilze i Rawbhghat e fdy sha ttd ©541 ecaneans)
between the first and second material tank (8, .10) includes a separating
wal | (97) with an opBfli iy $989Rd WREEEiR 1 Heaf oddiPe SumaRtqoyitl the

mount ed slideabl e ip; Lhe Sgrarali ngayal | 4( rpipvice ordi,ng
Claim10 or 11, in aﬁrch Fﬁg cf%ghrea%%1eﬁeﬁ%%%bé$ﬂ?s ngtéfgﬁapeg aﬁded
i ncludes a cl osed awgéah aid apeaord wattkerdmlopeaming ((91),, avhEiesn shpply

closure elenent (9 S unted such that the opening (98) can.be brought
to at |least partial égeovg§1a. Ui t 7R YBﬁ%hiwat_Fla heé%% %?5??n3xﬂa%gefor
opening the closuresipapsmb®rrikld. thew &)accer dsBgoha 08€ppPiyt heidy eqedi ng

clainms, in which the additional closure neans (46) includes a closure
el ement (40), whi chfPs RUMSENG| iadpealyl eat MRSl egualization in the

first material tank (8) connected to the first
material tank (8), and a first closure means (9)
provided between the first material tank (8) and the
second material tank (10),

- supplying material to the first material tank (8)
via the first supply line (5),

- producing pressure in the second material tank (10),

- opening the first closure means (9) between the

first and second material tank (8, 10).

17. Process according to Claim 16, in which the device
includes a second closure means (16b) between the first
supply line (5) and the first material tank (8) andia
third closure means (1l6a) between the second supply line
(6) and the first material tank (8), wherein the second
and third closure means (16a, 16b) are closed following
the supply of material and prior to the opening of the

first closure means.

18. Process according to Claim 17, in which following the
closure of the first and second closure means (l6a, 16b)
and prior to the opening of the third closure means (9) a

pressure is established in the first material tank (8).
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direction of flow (R) of material fromthe first chanber (81) to the
second chanber (82) of the first material tank (8). 14. Device acgprdiiig
to Claim13, in which the additional closure means between the first and
second chanber (81, 82) of the first material tank (8) includes a
separating wall (47) with an opening (48), wherein the closure elenent
(40) is nmounted slideable in_the separating wall (47). 15. Device
accordi ngtPo CFPAEPRFES o"?‘ccigfrd%ﬁgmh?%h e OfostiFe RYRFRHING 9PLaidg| afld

shaped and i ncydes %ﬁﬁioﬁﬁés%h%% Shaed 6% WAD 31 -AReNLAg/ 4D kecond
wherein the opening (98) can be brought into at |east partial overlap with
t he openi ng of maherseﬂ)artmlmg(&\al 1070nsommat@roftltdrre thdeowatern’eaﬁ§8@¢@)

- 20 25 APR 2tfl5 16. .Process fo roduci.n | u tera |nthe
ground, inclu8 ngjﬁFhénaftoquloan %L%Eai??gpﬂggl g pov h}é‘w ggep
having a firstvyiBtgebal (tank (8) and a second materi al tank (10) connected
with the first material tank, a deep vibrator (11) connected wth the

second material tank (10), a first supply line (5) for supplying materi al
connect edpb? i+ BEockLES! JMRLeHaly LAt (8)asfl 5260 AUPRLYCH NERES) ik
bri ngi ng about a pressure equa iZzation T fhe st materiral tank

connected to tmetéirial watleri@) tankl(8es and faAdtr sthatmbeur e(eans i@p
which the first and second supply lines (5, 6)
communicate and a second chamber (82) and a closure means
(46) provided between the first and second chambers (81,
82), wherein the process includes the following
additional steps:

- following the supply of material into the first
chamber (81): opening the additional closure means
(46) with closed first closure means (9), in order
to supply material to the second chamber (82),

- closing the additional closure means (46) prior to

the opening of the first closure means (9).
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provi ded between the first material tank (8) and the second ne %r ?E ﬂmgk
(10), supplying material to the first material tank (8) via th t
supply line (5), producing pressure in the second material tank (10),
opening the first closure neans (9) between the first and second materi al
tank (8, 10). 17. Process accordi ng taB€rraorl6, in which the device

i ncl udes a second cl osure neans (16b) between the first supply line (5)
and the first material tank (8) and a third closure neans (16a) between
the secongysu ( t fir er whe{ t
second a‘riil t%%eﬂ%%rﬁhng}% Egaé qug%e f?lL g%%?ﬁglg%}w ng ‘?‘hlgss%my
of naterlmbtamdaQHMM'ﬁhetgeoopénlﬁ@pﬂtﬂdﬂiyfmnsthelgsunadneadsr ®dies

P di to C 17 th t
and. Socontiol Gkt mANE (18 1BE) Pong arictr 1 of tHE: ofBhEhbebl CeE. 1D d

cl osure MeaRAs a( YecdndPmRIHF &1 St&@t: abl pphednhBctBa tbr sheMtigigital alndk a
(8. - 21 2vArR 6;i, 19. Process according to one of the precedi ng cl ains,

in whichdeRrp pridematrer pedemead | flihe dannactash/ bp Sdrondecand emadie sk
S a ) p CHE o b he dnep tornratBR LT B0 Toh SIS, sRHRY R
16, in whimabethealf itksik (Bt eindlusadkco8pupptiudeseaibilsst ceamber (Bhly
'nto line (6) connected to the first material tank (8) and used to
equalize pressure in the first material tank (8). The
invention also relates to the production of a column of

material in the ground.
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which the first and second supply lines (5, 6) conmunicate and a SﬁgﬁﬂgZNﬁ
chanber (82) and a closure neans (46) provided between the first "a

second chanbers (81, 82), wherein the process includes the follow ng
additional steps: following the supply of material into the first chanber
(81): opemidigrd he: addhhd pnabrel veume peana 164Mm with closed first closure
nmeans (9), in order to supply material to the second chanber (82), closing
the additional closure neans (46) prior to the opening of the first
closure neans (9). 2 5 APR 2005 ABSTRACT The invention relates to a device
for producing colums of material in the ground, especially in the ground
under bodies of water, conprising the following: a first nmaterial tank (8)
and a second material tank (10) connected to the first tank; a deep

vi brator elenment (11) connected to the second material tank (10), a first
supply line (5) connected to the first material tank (8) and used to
supply material; a second supply I|ine (6) connected to the first materi al
tank (8) and used to equalize pressure in the first material tank (8). The
invention also relates to the production of a colum of material in the
ground. 2 5 APR 2005 Figure 1: sand; soft |loam solid | oam
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