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 ngrGot HEPS oh Bht @bigal; 4 RAthey ground ode Bodi ]?oQucYVﬁ%eEolhﬁ\ns of

particul ar under_bodies of water of great depth. 2
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.



This task is solved by a device having the characterizing features o@ 005
Claim1l. Advantageous enbodi nents of the invention are set forthd R %%
dependent clains. The inventive device includes first and second nateri al
tanks, which are connected with .each other, and a deep vibrator for

i ntroductTeisoft 48K efikal sb8dt N8, 90UALY i ¥BI GhadihF ORRRCt EFardtt&iri Aeng
second material tank. A first closure neans is provided between the first
and seconfeaftEefal ofanksdaimfi¥st shgyppthogeuss comuskimants tdle fERst

mat eri al %ﬁogné%nsyp@' xet0%?geheghﬁkhanﬂegeﬁagﬁedggagmsy line or as the

case may be a pressure equalizin I'né I's-connect 0 the first materi al
tank for equalizing pressure in the first material tank. During the

introduction of material, colums into the ground of bodies of water the
“deep vi br A% TBRETEhESf APYE Cand ISEHIRF  Iatr i 19 136D BRERELAL whrRkS

they are {husnunder &S ewikhi ehdrS JNRAt eratdian R APPSR Cror
pressure at the water surface. The first supply line serves for conveying

the matetiroducheonnofodirtiesiriat oinke dgrimungréund) awhdésdr vios r capneched

surface of .1he water, for, ex le_from a ship, upder, pressure into _the
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between the pressure at the water surface and the first material tank, The
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that the material is conveyed wt icient ow velocity at at’nospheric

pr essur e. pTassurer esgwrlda zigryyehtinenald ycpenkessdt han Ths barrstTheabebieht

bressure i the vater 1o the enyironrent, of the Lirgt matenial ytank is at

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.



2 5 APR 2005 The pressure equalization in the first material tank by neans

of the second line has as a consequence that for the first sugplAPRI pgg for
supplying material to the first material tank, which is now at atnospheric
pressure, a hose can be enployed which is designed nerely for the sane

pr essur esThs egrégsureORyRII1IAG 0 ot | tthe 0ORi k8B dmathenali T aik NBLthdHis
incurring _the cost of expensive special hoses, which are designed for
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t hat end %€¢¥%% ??ﬁg §§§tﬁgp§8¥?§§é%§$%?ﬁgﬁ &ﬁ{S#FJﬁ%ﬁg$gé?gﬁég%ﬁ%8%%§ﬁfhe
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operation thereof as, necessar fﬂr i nptroduction of the materi al ta tﬁe
floor, fréwee i | GSC OHA t MET5TdsstPE cqial iy PRRE IRy SB8an FR of
the firstcoft@ping SEanstedialcast 107 . addiHd@nals GlOHELI "BSASi hSurring
preferably provided, which is | ocated between the first and second supply

| i nes andthe Iceast oheexpeasdvet hep¢diat hegeesri ahiddnkaren designeager for
preferredh§%p0€£ otsecond and third closure neans are provided between
the first supplfy Tine and the first material tank and between the second
supply Iine and the first material tank, which are respectively opened

when materjal is supplied via the fjirst supply line to the first terial
tank. WRHCRHe QBEokd S At oP’é‘PY)%‘Eﬁ% ﬁ@aﬁi‘earaéecar oREdthenend rg the

cl osure nBaAsndetBH ¢ he ihier stpahdisecayl REET F st anks &3h1 be sppensd,
wher eupon the material” can be supplied to the deep vibrator conventionally
via a pi perésrend neent dchate ot hof Ahsonpiresom i shpr eferbdty odnnebeed

to the se&gggrpaterial

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



-3 25 APR 2005 tank in order to build up pressure in the second materi al
tank which is greater than the water pressure at the tip of th§ ARRERIS

vi brator, whereby the material can be extruded at the tip of the deep
vibrator. The closing of the second and third closure nmeans during opening

of the figshkClASULRFERBS BAiOSIp FHUEsRALif NendT §SSURE hat LhfaBeeonr
material tank remains establlsheé)- a pressure equalization occurs only
wi t hin tHehi¢hpiisedovettee charhether slateranbeessuse effatthe 8ipt utthe

t he groun ' ' he_ti Vi _br ' S C
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t he conpressahe sdedovibiaeeired t ThehecIosshg ot ethel skabkd whet ebyitte

pressure can remain established in the first pmaterial tank foll ow ng the
cl osi ng oflPRBTE| PERNENFUTdBGo AP T st 1Nk chl pPese urearer PELRYRdS

to the pLESSUr @HAt Hke SeeRd TRl efhak HenkecJhe ReREKIG10TedMe rhhb$hs

cl osure neans between the first and second material tanks, and which may
be for exaspiklbshadsl-i de pakeeures equwElieint imbupdened durliyngvitheimpehéeng
of the fi{st sur

1

. Cl means., . Jhis.is in.particular useful and,sqnetimes
necessary,_mﬁﬁ% KﬁﬁEﬁﬁa§Hie%_eci%FFEdc&%fﬁﬁF-g?e%? ggﬁ#h%ﬂugﬁgk-OUt of
corr espongh8gggbaatl, pries siHich sthecespaby ithel h:aieceiBlrat®t ef s al otapkdf or
extrusion of the material. In a further enbodinent it is envisioned that
the firstisnpgrekedl iRank includes a first chamber, in which the first and
second supply |ines communi cate, and a second chanber, wherein a further
cl osure neans is provided between the first and second chanbers and
wher ei n thecérdshgcliosure Mearhedrs epbodidedtbebieerh¢ helrsendnibrehdrbed sof
the fIrStpggégéégléﬁgg(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 unburdened 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



and the second material tank. The additional closure neans is ztﬁuép%éwﬁien
the first and second supply lines and the second 2 5 APR 2005 chanber of
the first material tank. Wth this enbodinent it becones possible to omt
the cl osure neans between each of the supply lines and the first materi al

tank. Thechifsércbamale pf{rdbenhibstamatieldial tgaknl $HiR tdisoemad meat
continuously wunder atnospheric pressure, which is established by the
pressure @%@%W?%aPPéﬁlbﬂﬁetOTﬁ@l§e@@ﬂjQﬂﬂﬂﬂ%ﬁ nganhdodivern emglerehl thank,
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est abli sh pressure charge anbe h durlng oper ati on
mat eri al sfinthe fumsrtodmmmtmﬂt odnk he sf iirstt ichandesoddeent heoatdihtoanay
closure neans is opened and the first closure nmeans is closed. Follow ng

the cl osiM®F t AEMIEBNETdRal PEESSUEE meafs ¥he 1Fmt@F L HEReDf BYe EE@ond

chamber passesuiot @8 i$8¢qRd MBILr i altHank. ¥ @ WHLEBekt ofCenEi pgal Iy
via a conveyance pi'pe, is brought to the tip of the deep vibrator and from

there i ntroawnmglomk,wwhlm § sendepla nenedt tfaoanmm ofi ret e;rhaambemmbzh

IS respech|v§%¥r€h - at, %ggeepr%u ht to t bEecB erlag t ank ﬂar
there extFude %e ground,” i §°8eer ntRed by th uﬁ%~§§ufﬁé gecoﬁﬁ
chanber, shabBetpon iapeni nghotht hequf ind hefogdtatgerchamheeri gl corplret eby
filled, when the volune of the nmaterial present in the first chanber is
greater thRRrOfHecHaxPHEl 961 ukBeof fikEtseebaRbeRanBE! ThBReb§aRAtiPRBLe

manner tnhe; aoppot na %nghgsm% Qe aqldeagé/ fﬂ?g@dﬁf&guf@tﬂeé I3 19regege8an

be determned. The tirst cl Osure neans between t Irst and secon

mat eri al Fohh&wand/ orh¢ helagdirtd ordl thesuadédieaosabetalemutde rieiamst thd

second Cha”tt:)ee{‘lgi tohuet f IofSt gat esreié%n liia?r{bee E‘;Srsggl yinto 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.



provided with slide valves or as the case may be have a slideable closure
element. 2 5 APR 2005 In order not to overload the bearing suf BCARR 405
these slide valves or, as the case may be, slideable closure elenents,
during opening due to the pressure differential between the first and

second nmetgr bahetrdator@ngdbobvhetwaan difte béasingndursaeend fhathmess of i4ke
first material tank, in accordance with one enbodi nent of the invention a

first pressliveseqial i 2engche| eaeat may prasvi dedigeaheen allssune selanensacond

mat eri al a d essur q | 2] elsg .S : Rk OMl t n
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the first closyre nmeans, taq bring about a pressure equalizatiqgn betwee
t he secondeHal rFQFmgSﬁﬁ &%dQH%;%#H%%tm%%fﬁ&?%lt?%hk B 3SCPh aBﬁ@ewﬁﬁg be
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equalizing elenent is designed in order, prior to opening of t
addi ti ona¢lementr ésnpaey idedidmt waem fihet £ hnslt sasdndechadbertesial hsahkr st

material tank, to _bring about a pressure ual i zation be e h
chanbers.a?ﬁeSESBch of e 5¥%§gﬁf”fﬁ%é%f%bﬁp'sl?uP¥%%} %gpggéggégf%$%
produci ngf £kt Mmndf seRiceid athambéhe of owne acLps€ll REtlediall atark16 tirheugh
20. The inventive device and the inventive process will_in the_follow ng
be describbBSEnPgrssteiec ffualising neleasns df d93iggacativeCERBbdi REAPE

using figusegnel éﬁﬂﬂée%fsﬁiéé Fifst! cq]%sl;d]:\ée%éé(ﬁsfje\{-bc%rfi%g PLRGYET Ag
mat eri al col ums n the ground in overall representation, Fig.” 2 a section
of the inpeassveedevued iwiatthica fuetsteeandhe eserdndranatéeniat ahankceoddichg t o
a first first material tank or as the case may be the second chamber
of the first material tank, and the second pressure equalizing
element 1is 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,



illustrative enbodinent, - 6 2 5 APR 2005 Fig. 3 a top view of a slideable
closure el ement and the actuating device therefore, Fig. 4 a sec i APR dit05
the inventive device with a first and second material tank according to a
second illustrative enbodinent, Fig. 5 a top view onto a slideable closure
el enent and the actuating nmechanismtherefore according to a further

enbodi ment, Unl ess indicated otherwise, in the figures the sanme reference
nunbers rBf@r 20 tha &R PaEVs cdn havéderbleanel oparg nglempng. andhblag in

overall view a deVi%ﬁtﬁQEihgtﬁ8QESE PRePb f0 %Iunns of material, in

[
particul ar gravel colums, Fn the “ground of Water-covered bodies, in
particular in the seafloor. This type of columm serves for reinforcing a

soft ground layer 14 and.s drivepn into a depth_geperally unti] reaching a
t her eundefi¥yi hg so?iﬁ%ﬁ%ﬁﬁ&i?%y%ﬂelépvﬁﬂgﬁéérﬂ%&%%%eﬂ%ggfat%&?%%aﬁpﬂor

i s necessary for exaapbgaf ormgeasisuctiommpelf Lrddtdig pl ald orgs WskBond
foundati ons on the seafloor. In the enbodi nent according to Fig. 1 the

inventive device isilhuagracewet pebpddémer0,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 materi al
tank 8 anEi@. seconda mBberiidw tato 18, siaeabn ebetlwesitrd kel darsd @and saeond
material tank 8, 10 a first closure neans 9 is provided, In the second

material tank 10 a @6hVa{aR8emgrpenisy itdegsfid@ efFcAW R e ddwhRaFRET on
the end of which a gdggBgyimRrator 11 is 2 5 APR 2005

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



provi ded, wherein material to be introduced into the ground 14 is supplied
to a vibrating tip 18 via a pipe 17. The first supply line 52§ Mﬁhﬂﬁ&?

to the first material tank, which line on the end opposite the first
material tank 8 1is connected to a material reservoir 3 with a pressure

tank 4, phbeiadd, thgetbiNShaabLY81 eRBOBMBM: dordddEW 8 | Otat SebwpdNL4 t he
pontoon 1. Onto the first nmaterial tank 8 there is further connected a
second suibplSuPRHeed Beryiwgprat pressipel8eybal AzPhgel LAe, of which the end
opposite to the first material tank 8 comrunicates in this enbodiment with
t he atnosphere above the water surface 100. On this end of the supply
line 6 i Mmhdi SiewhodsupEmly aliner kel i% | sopnevtdéd,cto whheh fﬁfx&;\&%&téhi&al

entry of water into t sup line 6 and which may, be, for ex | e,
bal | “or fhdf: vapyen Ehn‘éragr%fl RO BRGFETS tdte thhir St ye Y SEank g8 on

the surfagce-Oindbecdotsr a 19&9te§:&8§t %e%%%vo]ﬁb 3 WD areroBderd of anexanpl e

of Styrofoam or another material with great buoyancy, are provided on t he
supp|y||whmc5 iB. the @hﬁysﬁnaumyqcﬁmbodimenbunslds$aﬁﬂ&ﬁ hecaisedrepon

concei vabl £ for kee ing the f. th ressure_equ iz ld ne, 6 QPP ite
to the ma erlaﬁ &3 r]F)Briabover% ko eeﬁ%% ace® Eel" t %a(r}gnéfg}q &xa 9%

be secureﬂuf@héhecbﬁﬁé@@adabpvge&@ﬁdm&h@pl@UEmﬁﬁe 6 b@rwhm@ Qﬁ§epae§ahfe
val ve can be omtted._In an enbodi nent, which is shown in particular in

detai | ireqE@iizimga keond & ostiHehedhe 16md s opposided bet weba t herst
first supplyed{ e S @0 tdhe ddnfiiniB&dd ali a%'fu% a@%b%dfl 35@ %heﬁurehe

means 16a 1s provided between the second supply |ine Tirst

materi al demksiBheienbblve dBvondateos e fimeansl006a Kklophnedamﬁﬂpﬁhehe

second (aéﬁgpffi'pﬂli e!I € iorg % %Sssuér%béd:§mer21t5 API;n%Q: %l 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



equalizing line 6 makes possible a pressure equalization of the inside of
the first material tank 8 with the atnospheric pressure on thefﬁraﬂﬁe@&
the water 100, at which tinme the first closure neans 9 between e r
and second material tanks 8, 10 is preferably closed. Wen the second

closure EEQQ_SLi;@Hgi S ARENg t%%hﬁoggﬁgﬁieaga Lgr%[%%glu L Oéjdﬁgﬁli%ﬂfﬁ hg ¢

ground, for exanple gravel, c ntroduce irst® supp Ine 5
in the fikbe nmeisedealof ahke8 fiSistcendtterial stankt & ivalth abke 8akmospteric

at nospheric pressure, _the conveyanc the materjal into.the fjrst ply
e B cRReBEEEE IepRRENE TS HEE BpEn M et bt oPCwiH Thet Sife LB
pressure fekati Addyrasmuadkd £xbetwednl amb Fhi-stMaRs, seébdd hakethal
production of a suitable conveyor pressure in the supply tank 4

convent i ohankgorfr ed8oris cﬁﬁ_eﬁéré‘s‘)gbr, wreedar e Weepalbhe oteeend dcAgsugea
pressure ﬁ%aﬂ@xhgﬁlﬁ% %E%Eﬂméﬁgﬁﬂéﬁeﬁ%%t @%aint§h§63#§9k¥dh§%5 éntbftpg

however, e conveyance  pressure o nmateri a ave had al'so

over come Hlreundat efopr esaumpd eat gtheetleptdarof beheidtrcduded ebiyal thie@nkKi&st

t hen expensiYe i ecigl.congéeisors mould_b%_nec ssary for high pressures
for conve§PRE¥helhft er & FPBesildéd Matsryal it&nadrant ageous to convey the
gravel in the supply line 5 with as Ilittle pressure as possible, since for
conveying of gravel a high as possible air flowis necessary, which high
air flow Bincgothendgdrsdy aidtastielattanlyh8 piesvndes dumospheméc pressure,

conpressibilit f.air. Th i st ence of . at.nps ric.pressure .n the ficrst
?he %Dngrljer}%ﬁgc% JF EHe aiferlal 1?1%&?2\%%e fggs hussupp%try'iﬁ]l’l%r Isy

mat eri al ank hé™i nt roduction of i al ti¢C

pref erredchar odeny rieaipendedte st ehedapplhato WIeh Wwikee i Nvebhi ¥Bed@anee
can' be used is limted only by the stability of the first and second
supply | Ph8§SBres e cirRfriRomfentPhdl ISKist t RB flamd of hbREg. means,

PreferablXhQQS%§ra%%émﬁydaﬁ%%idﬁugfﬂ5‘Q@i@&bf@iééh§e9gf 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



- 9 25 APR 2005 enbedded between a rubber jacket and a rubber Srg
wherein the netal spirals increase the stability of the hose aég'n ?R 2005
bei ng 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 ne¢mbsdadd bRre@canhe a pesbbble.LFleethosadcenveabbenaldoreenplioyestif or
conveying . gravel _is avail abl e as nodel FS3320 fromthe conmpany Senperit.
Fig. 2 shoh® MRtetoSPILEdS ohRFreape eddft st ld tegienthsf haste 39REMT ve

devi ce, showhpg therdhsss n@Leriab t@%eﬁ apfesLhfe UPRRS ah&Re Of pddigisELONd

material tank™10. The first and second hoses connect to the upper side of
the firstwoskengaflepthskofindrerntee! ddeabll®vimetansst and Serorabe| ot unse

means 16b 16a. .T esg cl osure an 1q9 1@9 ﬁéﬁ shown in Fig. 2 as
flapper VafveRCHR cOTPESMowEIEF BLERT ANy ot RSSAR i A5 e
enbodi mendo8scOIE Ng tohd hose a cOnREWtE ordaliyceellpll 5yRHOVEdRd Hehwepinghe
first and second material _tanks, which includes a separating wall 97 wth
an openi ngrd8el ipererhlabteoddr BodpdnERB380 SrPdebbReCcPRPaRy SepREALfng
wall is provided. The closure element is thus provided to be slideable
transverse to the material flow direction R, which direction of flowis
defi ned byighe 2di slectvs oinof cnasersattibhal ngepfreamaritle ifdrr s tsedntemtsecdHnd

mat eri al tank .when t.he | osure ans 9 is opened, In the, cJosur enent
O e ahiBe SLUER e, G OTCh, BRORASY ofhSDEaT ek atea 1ol t BAPG: B FRC ne

illustratine gppedi aRBR oANd1XhsdEdSd aRaLReNANTt dhki Aoone M VeirdY and
sliding the <closure elenent 90, the halve w thout opening can be slid into

t he openi agcoBdohoske smment ngowahe 9mpam sidrerof o tileoskirathi Bakebiate
means, angaﬁktgﬁaagkgeEXogggbqgvegJf%ykéuaﬁéﬁggcond 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 1is 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 -



partially be brought into overlap with the opening 98 of the separating
wal I, in order to open the closure nmeans 9. - 10 2 5 APR 20057 HheARR 380y e
el enent 90 is hydraulically slideable. For this, two hydraulic units 93,
95 are provided in the exanple, which respectively include one hydraulic
cylinder 92, 94 wherein respectively one hydraulic cylinder 92, 94 is
connected to one end of the closure elenent 90. In the exanple according
to Fig. 3Thaechparsel iedamsnts 9B, igshydravdirghéd Bddiderbdesi orfat oblglis,

di rection . B.of. .t cl gsu el n 0,..4Q., Fi o] i top
O s e, Hpedd Bl %]e?3n' e cﬁg?hs‘%&?sﬁl igl'thd S%aﬁp%{ aatéh
provi ded rbepedeiaatlydi tptheded dragohghiryulekat ¢yrihdet hed2ayoverentherein
direction B the ¢losure el enent 90. Respective%g one . hydraulic cylinder

92, 94 i sTEBHBFEUVELY oRBCo YA U G 1isidsds & t3fe T cerreeetert 9Ra a

coupling ghgnspt t821¢1848dre bhecpecdif bgrent, not shown enbodi nent, the
hydraulic units are so designed that their hydraulic cylinders engage on

the sane narrow side of the closure elenents 90. A process for producing

oL, LIRS SRS YR T PR B TR,

. . C
i s descri eflysn e W hg

W th closgde &ilfighe6l EoW xRS ch ANGHRPRIE %RA0Nh B hdW kst OSUGE HRANS
16b, 16a material under pressure is _punped out of the reservoir 3, 4 via

the firstCSOPRF9 PLREEBL] Mo (4R fiF39- AaEEPWEl itarfom. vimvwoa phéf ferent

pressure gxhshSmbAct N8 f ifi$icn MRLES ih? K B d 0g8he 9%0'55?é7tb?8v¥&édt he

second supply line 6 to the water sdrface 10. normal pressure”for

conveyi ngbeaidei aandnt dithdatedst dsegphyllliynerdlasivapptoxi hheel yoBeBebar .
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 -



Subsequently the second and third cl osure neans 16b, 16a are closed and
thereafter the first closure means 9 is opened in - 11 2 5 APR. Z0GFRoZ@sr
to bring the material fromthe first material tank into the second
material tank 10 and fromthere via the conveyor pipe 10a and the

connect i ngrdéfetd’ vraniheHd fnfef €1 deghm ¥hBr #idctlharehera idadi® into
injected into the ground and by neans of the vibrator 11 is conpacted. In
t he secondhfaEecoad teakeridl thakt R epbdcdmesctidter®nvéforthsi pecnvay@nd

the supply;..pi 17 e exi ssure, i i.$ gr er t t
envir onrre‘%%%? g?gss%é(g %ﬁet )r(lée&{rr%f%ﬁ{ ggbgetl\b@p\gﬁi 'ﬁgleIB % E)fc'he I pé]%?pt he
deep vi breibratdér imh, owHeret dtbrisnd rgleatted hiemt cexthaisyrosured dhé bpatecaas .

This pressure is oduced hy neans of a_conpressor which is not, shown in
detail i noghEhFi éﬂ?}ﬁoé,at%iléh tonpPERIGFeRs cdin cFetC&I}qﬂé“%‘é%Hﬂ{]n’é?%]ﬁ al

tank 10. 167 efiglablyetbts cimiassd %n@e%%g«o i GOMRBSSPRA | THONBESHBH
to the first material tank 8, in order to build up a pressure in the first

mat eri al PapR &7af therehexdlsdsura @rasmursscondichnd s hgrdatess hametine
160, 163 Lovar ds Lhe,supnlolines 5 & andepriot t9.uhs. openiog ofy o he
@ tot %ank ﬁf i

first closure means € ‘second naterra cHeBregsure
correspondset @ibhef hilghedeppesibiatior tlie, sieosddert ebl Arimnkaddut Thiee eby
on the one hand there is not experienced a drop in pressure in _ the second
mat eri al €ARKUALPTngLopbRI AGLrigde fiTisis ATRIFE S rearRrolugGed By Taens

other hangrthe hegtidndsSur{aced afs thse E&&b% cl,pSyL€a fRans %rge,r AsghPe

case may be the closure elenent 90 according to Fig. 2 are subject”to less
| oad duriwgich mompaxisspirng preymeetefdf ter ehei slecdoetdvemrtaial | tatk ahdl.

cocond ok SHERLARADNEr Ry Mre IS0 18 SedhF P s 1L ocRgssll

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 tanks 8, 10 may in fact be necessary, since with great2 grﬁ;ﬁﬁﬁ
differentials hydraulic cylinders for noving the slider 9 may inYcer
cases not provide a sufficient power. - 12 2 5 APR 2005 Fig. 4 shows a
further enbodi nent of the inventive device for production of materi al

colums ip;the, ground bel @H%PO Les. Alen | s; Srdadi a f gt
mat eri al té k 8 ﬁhs a in?%% cha QPOQ%QE?E ﬁﬁigﬁniﬁé flrsfﬁgn esgg%nd
suppl y |ipesdustiéncanhumateatrdalandohusssonih cliiebegrowhér dialcay f agubeus

closure neans 46 is_provided hetween the first and secon | osur.e ,neans
o wher CPRBTRES | it EheE Rt E Y ' i o, ERdRE IR S
chanber 82ipétt k@akibest gmt eihakwhilcank 1% andribe asacytdmt eshbly anknds.

The construction of the second closure nmeans 46 is in this shown
embodi men®: t He SQAMEURS CERE fi PBE @ ofR@NtbarBamberwhidrereie desfyrthnd

manner of [ lcr eady . cr'%gg b i A ocj gf i p f:h
Fi gures Z?QQQQ%% gﬂaﬁﬁi ?Fosgge ﬁggﬁgggxﬁ% |téﬂfiEé%ﬁsglggge%g?%tgga&%glI
47 wi th anlopenengmedfisandnd clheuedénel ehent f4@ssl | déabheel nmehassepar asi ng

wal | by neans of draulic lines 43, 42 and 45, 44, and exhibitin an

openi ng 4RF°YﬁdFﬂeg%QWiﬁ%eﬁﬁ%esgﬁﬁaéié%ﬁ%h&%ogaiﬂé o' 1rgt B?Qﬁﬁ?EH
the mannegapk 9pghat tRB Webkbnbendesstiihed ddk tifke fol lowing, a designated
separate closure neans for supply lines 5 6 can be dispensed with. The

function of these closure nmeans which were indicated in Fig. 1 and 2 with

and seconi® e RAHREr S A 1T Do BSEFAL | DI TREE | TP ERoCrambar o FRLE.

whi ch at neephAr efbodiment 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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pressure exists due to the pressure equalizing line, material, in
particul ar sand, gravel or the like is supplied. The naterialZs@nMﬁ@Zﬂﬁh
occur uninterrupted and is only limted by the maximal handling or

t hroughput capacity of the first chanber 81. In a subsequent process step

the additépBahire Wand MAPRs2QRdPSW €nhMeaBsude o apened; wst hcebasuee
of the first closure neans 9, in order to introduce material out of the

first chapdes &L intb PHEStheke uHeerodlysag medesndIcharberoB2. thfhefirst

addi ti ona r epaj rnef.er ab 0 IQEQ] tid th
second chéﬁéégé?s%%gﬁgﬁéﬂ2§§éfgﬁ%g§ §ﬁ§@f§15ﬁ2ﬁ95%<g§g%_ 0 %ﬁﬁ%%'cl?gﬁre
of the adddfiiohahat| aslssureameashs tHe fdanstinsc| Oseli e predesabliys apededg i n

order to nove_the material_out of the second chanber of the first naterial
tank 8 i ntBtthe thecorFst eFfambeinkigo sRiRIet el indéd Lgfesatfe, 1aindProm
there int@ithegground. The anmount of material entering into the second
material tank followi ng the opening of the second <closure neans is

approxi mately determ ned by the volune of the second chanber 82. The

| foihi hanb | f er abl |Ler than,that of..th
st chanerSuiR R LsBIRE 4e, Yhd S aBLFIGHFE YSTRee FheefEchtnbue i et

suf fici entleBtigei alearfeoro t he oapndd,i lih ngraért ke sesendigdbanbeerd8dl out
foll owi ng the opening_of the additional closure nmeans. Wth each opening

of the fPFstthg odtFedeshe™PerherSakBearfoidiit orakarerl aFany b inher sGced
into the gEoUAd it SUPPAI et SGEODA AL Chifler  BPKadBroWNi Sl | From

advant ageous I n order for the determnation at a poi Intinme e
anount of thater iiatostilth gasualr eadfhe bespunht cdduceteriHD eheegingndnto

FO'lomjngtﬁgeéggg§&/égtégggii%gﬂﬁu%éff%&géguEﬁeO%ﬁgg%ng 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

- 14 -



additional closure neans 46 there exists in the second chamnber St gﬁﬁp};@gl o
pressure or at least a pressure, which is less than the pressu?r t
second material tank. In order not to overload the bearing surfaces of the
first closure means 9, 1in the exanple according to Figure 4 the bearing

surface afecdlle Glostre el Rk 9o, anéh%?@ hygr kéfér%prthﬁr@¥iéé&nga

pressure differenti al betvveen a second anber and the = 14 2 5 APR
2005 sec@ubsmies i abqubdnkibg, <¢hanent sbprterleemab:llye psevbddd e t epriedls uk @nk

equal i zi ele bet ween. th con ri tan and the sec
chanber 82 CHRACREN 94 PERRREEn R I G hbiat 18al 1y TopF SEERTLATRE a
connect i r@:ﬂédﬁ’@:ﬁ@al’ly} hrap¥ak¥fte8lasViad ddiredHigss Uligh&£ W@l W 2t mga el gTRAt
an equal i zation of pressure between the second material tank 10 and the

second dhlanbeVige Gl pughcuaBo Iyl ring ehemepenpag sfualieatian of
cl osure %‘eble%v%e?lf t%gs%%rcng) gfccd-ﬂ#éz?ﬂai ”t%%’thﬁoﬁﬁ 'E‘%kzeréé‘koﬁﬁ

i's nornal since the vo secon I's generally
subst ant |<ﬁ1lekrybesrrasi>. etst haoudie ssmondprhder tal thenlopEhing ahyticaseéirshe
pressure | . the second materi tank 10 is er manentl adj.ust elb&?b\égt he

conpr essdTLOEH ¢ oRPRFSt he %tb%niﬁﬁsopft HRLF5 CPS§HF€ Rfand o CPRg

case may pecdel dpWidghi heisor %%%H{aQquUéhbiQt' 08; hBer e Xl SiA unde biFe ggeond
chanber a pressure, which is generally substantially higher than

at nosphersecerésshreben &%s@r@en@qaunsn@s@la@rteratlln/'s qorraekleerlabtﬂyalal the
provi ded ggfongehM%%rlahheth%sannd %%F Cha%%z ’t e ﬁgesgugl Fﬁe
alve 6T°an J1‘0I

schemat i as 1 O'wW'th av Seérves,
t he errptyseﬂ@omd thetsecabd chakbern082 iand }jehﬁna&hélstim ag@jﬂilstoéd thy f thet

closure neans 9, to produce a pressure equalization
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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between the first chanber 81 and the second chanber 10, before th;@élﬁﬁﬂre
means 46 i s again opened for renewed supply of nmaterial into thd 0
chanber 82. This nmeasure reduces the |oad for the bearing surfaces and the
hydraul i c mechanismfor the closure neans 46. Preferably a device is
provi ded onpy SBewLL,N GneA erREl ApkessRRANCH AL 10 4R diadl | Goreubich
brings about”that an actuation, in particular an opening of the closurée
means, camceutbBed2 5 APR 2005 only occur, when the pressure equalization
has al ready occurred. The design of the closure nmeans 9, 46 between the
first and second material tank 8, 10 or as the case nmay be between the
first andrhecardicanber t8é, BdAs <l Rs4RE  Branss WokBweshi derD| BifdOSHRE
el ements 90, 40 shown in Figs. 2 and 4 represents only one possible design
of the cl®sapednBassries @ik s& vaPi @Fs 31 hekecraser e s karwveenuses in
associ atipn, g thhhes'e%é Al | Uhanther. AR 200, Re sr?EESS{}PQb%e{ahét #ith
Construction equil pment , 4 Material reservoir First supply Iine
Second suppigiebbhe JlGmar&elelenfantst 9@t erdal dlamkn 9k Figscl cduramdreans
10 Second nmaterial tan 11 De%P vjb{atgr 12 Ro%e
represents only one possible design of the closure means. Of
course various other closure means can be used in association

with the invention.
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13a, 13b Float 14 Soft ground 15 Solid ground 16a Third closure neans 16b
Second closure neans 17 Supply line 18 Tip of the deep vibratod 5 2kPR320Eh
46 Additional closure nmeans 40, 90 Closure elenments 41, 91 Openings in the
closure elenments 42, 44 Hydraulic cylinder 43, 45 Hydraulic units 47, 97
Separ at i ngevakknc48Nufi®ePenisigs 92, 94 Hydraulic cylinder 93, 95
Hydraulic units 100 Water surface R Material flow direction - 17 APR 2005
Patent Clains 1. Device for production of columms of material in the

ground below a body I, Lnel udi he follow ng characteristics: a
first natgrial tankC?&f,.hgﬁ 4? %gggh@g%%ﬁerial tank (10) connected with
the first3paterial Mamkrialardeegveidrator (11) connected with the second
material tank (10), - a . first supply line (5) for supplying material,
connected>to the fi FetSkatePPAY ﬁéﬁ@ (8),

6 Second supply line

7 Snorkel

8 First material tank
S First closure means
10 Second material tank
11 Deep vibrator

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



a second supply line (6) for bringing about a pressure equalization in t he
first material tank (8), connected to the first material tank (8), a gst
cl osure neans (9) provided between the first material tank (8y7andPRh A0
second material tank (10). 2. Device according to Claim1l, wherein floats
(13a) arepspeeyi dediija the area of the end of the second supply line (6)
opposite to the first material tank (8). 3. Device according to Claim1l or
2, wherein at | east one additional closure neans (16b, 16a; 46) is

provi ded, pr@vi de n thefirs and se ond su pI n (5,
6) and at Ieas?egﬁ%gregofB SggﬁhmﬁlPﬁe %Frs?Oiu Brerid %%ﬁ Dgéfce
accordi ng to Cohaiominl, Bedtw3,a WheHg Nof seaeid @h@$ﬂﬁ@n§ﬁ&ﬂﬁa(f@blow3ng

provi ded between the first material tank (8) and the first supply line (5)
and a third crbsgPetrgassiCtta) is provi ded between the second supply

line (6) and the fi rStfi‘?é’é“rﬁétéﬂ‘é(ﬂ@ank' Jv§% 2aHPR 2005 ReYkeSal

according to Caiml, 2 or 3, wherein the firs material tank (8) |ncludes
a first chanber (8lkanki t(ho)mmmadteed iwigth aride sﬁaccrmd r&tpmiyall itregs<,( 5, 6)
comuni cate, and a secgnd _cha 82),U§gere|n é#her ure _means,

(46) is provided befne e?heV?1?§¥ and coﬁEQﬂ%ﬁﬂﬁ @gﬁh 8 Eecon

wherein the first chRswrgalmeansk (Qo)i,s provi ded between the second chanber
(82) of the first material tank i8 and the second material tank (10). 6.
Devi ce according to2né&isBtt huppé¥edt hgecl &5 hs, EQth eraibp 1 A neat 8RR isdppl v

device (3, 4) is conpecled &P P& Hd 'Slrst material tank (8),

- a second supply line (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).



supply line (5) on the end opposite the first material tank (8) "'73\]7%760%6
according to one of the preceding clains, which 1include a conpr%s%

connected to the second material tank (10). 8. Device according to Caim
7, in which the conpressor is also connected to the first material tank

(8). 9. Davi CeDé@E@éd'd}Q:&ﬂi Rb lwe,ihf eﬁ?Edb“and §' Myhare ¥ e EDEst

first and second supply lines (5, 6) are designed conveyi ng under
pressures of |wstsetrhanh 7.snkar (8)10inbavides acc@adﬁmg thamherof (dlhe with
precedi ng cl ai t.he third.cl osure .nea cludes Iog?re

h
el ement  (90), ”\P;\lfn éh i sléfmurﬁtlg&tsl i bl geﬁpgﬁlsveﬁ%%‘gf% Eé “Hire

of material fleshmhgnitanetherdd rstsdcoidechamsond(gmy erwnéréaﬂka(auraher-
19 11. Device according to Claim110, in which the first closure neans
between the fi F4PSHKE sBEBRE mbt@li als t RARVAged 1bFtWRRR| (ele & i&par aPfng

el |97 W LN <BRARCILGuP) - (adtherehn 4RE. ChgS eLANEN0) o Saure

mount ed slideable’in the separating wal l vi ce according to
Claim 10 or llmebanswhi%h ideprbosded bete&entt@ynsecbqﬂenhﬁmhaped8ahdof

i ncludes a closed area_  and an t eni.ng (91), .wherein
cl osure eleneﬁg ¥ St Tt & sﬁémk Rﬁ? Fﬁg % @%)méﬁﬁrbﬁi g?Bhght
to at | east paquaLly overlap with the opening of the separating wall for

opening the closure nmeans (9). 13. Device according to one of the preceding
clainms, in which the additional closure neans (46) includes a closure

el ement (40), p@homt JH%TE‘Ler ‘S?fg %J:?Tgﬁg' O APV SEed fnd ILERS!' GReRbihl OW

(R) of mateéria
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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(81) to the second chanber (82) of the first material tank (8). 14, .Device

......

according to Claim 13, in which the additional closure neans /betweert“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 mpynt efeshbdealleddidde-Seepndhi 19, Wah! wHith - tH®- £PBYE CRlosure
according to aim13 or 14, in which the closure element (90) is plate
shaped and i nchnadas detwesed theafinat andasesondt madrewigehi tank 91§, 10)

wherein the openi 98) can. _he .brought .int t |east partial .uerl W th
t he opening of%?ﬁgggg%af%tﬁ% %ﬁﬂqllgﬁrw8%gniﬁaﬁbfwP%%' %Poéﬂ%%uﬁghnégghﬁ).
- 20 2 5 APR 2hékbidbtH agessuf®r epe@dtei NQogoliwmsowit et e1iatablet ha
ground, including the follow ng_characteristics: - providing a device
having a first that 8FParatanR v8)! d7d’a second material 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 ed1®o thevifer sicamtddmicnlt¢ abkaid) 10aozeddnd isupphiychi hke( 6)loshioe
bri ngi ng about Z gregsw&p equaliiagion in the éitst terial iank (8%
connected to t FESFFPEt (Gt ef F aP A&k TIPSR APFLH9ERPodtr &1 REaRs 267
provi ded betwegAdt hen f kel Mt €hi aln t 3pkni8Y ard )t,hewhseeand trd el dkut-ank
(10), supplying material to the first materral tank (8) via the first
supply line (5?}ement (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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produci ng pressure in the second material tank (10), opening the first

cl osure neans (9) between the first and second material tank fg ER)ZM}&?.
Process according to Claim16, in which the device includes & eg‘ nd

cl osure neans (16b) between the first supply line (5 and the first
material tank (8) and a third closure neans (16a) between the second
supply line (6) and the first material tank (8), wherein the second and
third cl osére Bransséléer IBmduring| ogbdmfisl béwimedenied siupptleofroandsi al
and prior to the opgni ?g of t@% fiorﬁt cl Qsure neans.. Jt8. Process according
to Claim17, in whi HFBATER H§St AT IOMeEF &16F AHEFiTt°%nd second
closure neans (16a,ptébidiagd prdorid® hheingeni Mt thecdhidd ehngure)
means (9) a pressure_is established in the first material tank (8). - 21
2VArR 6:i, 19. Procd88¢ &ccOPaPng feterdads ek pldledigrpnachiark, Wit W®hech

the pressure producegd, kp e JifSt SR Or 4S5 o d%il'%aeééﬁ' (Ei‘?kc(aﬁneégilagi S

greater than the water pressure at the naterial et opening at at
(18) of the deep vwhtht dathg 14¢cod@. nRrteodsd acawk di(g)t, 0 L Ainsi6supply

which the first material n 8) includes a first chanber (81), .int
which the first andiéﬁgonﬁégu;ﬁéﬁl [SURERLYAHY gPatey ni%%’f‘%eéﬁﬁ&a té)ecgﬁﬁ
chamber (82) and a eliosHrpafeansl 46k AoV ded Betwean &hgpiir stimnd (6)

second chanbers (81, 82), wherein the process includes the follow ng
addi ti onal steps: fé&PFowhigRIHeI s@hsuE of e gwle | REValReatiost Hhafber

(81): opening the aggkgkonﬁthEQEﬂretg%%ns(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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(46) with closed first closure neans (9), in order to supply material to
the second chanber (82), closing the additional closure nmeans (#8)ApRigito
the opening of the first closure means (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 t he
follomﬁng a first mterial tank (8 and a second naterlal tank (10)
connect ediPo t RECFPFSt EFRTIANIdeed Wt adr Ehenspte?adIng o™y t &7t he

second mat eri alyi EANK Hel Ohre8slirkStp §éﬁﬁ%éd"@ﬁ £Re %ﬁﬂ@ﬁﬁtéﬁh}grt@%cBhgst

material tank (8) and used to supply terral; a second supply Tine (6
connected to thetérisl rfamdritd, tabk @S)gmaﬁuﬁﬂﬂtnan EMQaWaZerppe§§§M€eln

he f k.(8 I I
of a col um of “ e MR- GT The b ihaoPe 8 ApAt200s # oht & 107 BRE! SE5kL

| oam solid | og@brator (11).

20. Process according to Claim 16, in which the‘ first
material tank (8) includes a first chamber (81), into
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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