:e3e dXTB 6x T Yo' DEVI CE AND METHOD FOR PRODUCI NG COLUWNS OF MATERI ALS I N
THE GROUND OF BODI ES OF WATER The present invention concer”“’mwull“mmmﬂlfor
produci ng colums of material in the ground, in particular | , for
exanple on the sea floor. A device with a deep vibrator for prossei ng

colums of materi FRgt IRYR8p! fokNE¥BpEALNEX aﬂﬁﬁNErB DE 197 07 687
e TRl 4, e G v RobLA_ph dpigaus of ater o

in the ground is SCT

pi pe connected to the deep vibrator, which can be acted upon with pressure.
Connect&f tBrERE LippBYCBRACB! COREeERBerfsi SV Pipet PE RIPHER1BE CRAMGES

chanbery s Widsft e it SinClaar griBeRani M M=o\ ided Het wagayrt hescdar ggghanber
and the extension pipe, and a second cl oSure nechani smon the side opposite

t he extemmwie ghpeche reeshef kawon device the material to be introduced into
t he ground, for exanple concrete or gravel, enters via the second cl osure
mechani sminto the first charge chanber, fromwhere, wth cl osed second

cl osur ea netdhaindes mwaitth open dddst wmsite: meEehianipradudinent eod untiso  bife
extension pipe which is under pressure. The pressure in the extension pipe
serves 1&F Lok the #EterdpreskBrenaforne*amBLler LrRR GEep Vi Bratdr and

t hereby-t0 extrude naterial at the vibrator tip. This type of deep vibrator
is referred to as a charge chanber vibrator. The present invention is
concerned with the task of providing a device for producing col ums of

ratert sl e @104 o ReUhes 15 VRSl b A Ly BULEG inter e e o

char acteatientingl f eéat uiles efrolnal Md. déganbageoush bodntR e sofat deep

InventL&qkégégfegnéOééhe;QeAQEOgeg?ggeggngggkgg'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 presgsure. 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.
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The' inventive device includes first and second material tanks, which are
connected with each other, and a deep vibrator for introduction of nmateri al
into the ground, which is connected with the second material tank. A first
closure neans is provided between the first and second material tanks. A
first s Ly Jine Ls C cted to_the first. . material,tank for suppl.y of

mat er i a#qg%d taa sg{ ec%%d %‘%‘g‘?@ %}}neaor&avslcf%ehggsl & gmaéh%e cglapﬁ'aecstsetf&ez 1¥1g

equal i zfegthiree | sfcomnedied 1.0 t heafivastageadesi abmbaakmbatsequdl | AHy
pressure in the first material tank. During_the introduction of materi al
col umsitYeRtife FFousRlt ofOBblli 83 BRevBerendeRt debpiVF brator and the first
and second material tanks are under water, they are thus under a pressure
which is greater than the atnospheric pressure at the water surface. The
first sTppl ynvéneiverdesifer ivonvdgendirke madesiesiondo ma¢ dmitalodiegdss.i nt o
the ground froma reservoir at _.the surface of the water, for _exanple froma
ship, ufl %?hpﬁégsﬁﬁ§ﬁﬁﬁﬁ?ir%%??r%?cﬂanﬁng fﬁﬁﬁfaTa%egeaﬁhaaFPﬁef%F'hose,
whi ch piefeodbtyidbhkew seadadds upnte the sidare ofhibfe Wat efonrRialdes a
pressure, equal i zati on between the pressure at the water surface and the
first mtelRi fha afRCOTRe PRrERELRE itRthe fiR stEidiffpl ¢LlPEHES oPe3RPpIYF ng

the matggl I r o] 0 , t.hu sel gct be
U F1 o ort Ty B ghe heordor 1 Bat “Fhe omrorr ol [e eondaysd aith curmaent
flow vetwreply hinat ipsphenectpdessutbe Thirstpressurelc dandntiiconauppliys | ess
than 7.5_bar ;he anbi ent $res§§re in thg.mater in tgﬁ environnen% of_ the
first nafePPEPTEaRKTS & THEOMAEXPHE SaBSt &%t ida T o35S TRaYpPEsdur e
equal i zetéoButrd thRalliizihomel £ié ali st afdniyct@mdngooftHhersesenandddie dlas as
a consequence that for the first supply line for supplying material to the
first nedefiBPTteaRalikmind PEesdvwratlat wer phbfse presirt, tahose can be
enpl oyed which is designed nerely for the sane pressures used for conveying
of material on land. There is no need for incurring the cost of expensive

speci alDinoses, thhi thtacdudesogned fecemigh présswmse inEloodthe amreuymdefad abl y

provided in the _area of e end of the_second supply line o site to the
DI ret Tpare B or e TeeReui BERLE oD B 4 19KE oRBRn ST Thee of
the watmdtetraDréghks Oapecranbrt hatbBirghtpegssuee thts ehded St prdsduie

second material tank during t he operation thereof as necessary for
i ntrodutfieh ¢f tHeeHeRer FRANt FRihe2 FPOBPICF+ 6 MPEESSY IS0sAE ViRt M YR%essur e

equal i zj Lhe durhng Lng e fi.rst ¢l re a S e
additid%a f% %éureﬁ%%%nggﬁgtprigéggglﬁJﬁ%ivfgggégthgﬁ ?%0?@%g%§% %g%aeen
t he firsatentaketontbesuipirpducess iard athd egsdoundefapmaaofreseevioinrstat
nateria¢ tank.é n a f#rthﬁr prq{erreg enbodinE£t Zﬁgond and third c]osure
means areS proVifdsf b&Ewerh®t HET st T8GppTI* T ne and't hd 778’ mat &S al
tank angrbesueen ihke SeeOndisepplwatéreanndabike firhk mME@iridal 1ia8K,omhi ch

are respectively opened when material is supplied via the first supply line
to the #9$et Whiehi BrefanrPlvhéhkeNéssedbAd=aHR LRI thecfvTtREn©InShs e

cl osed,ipier 1 £8EpeLOSHT BraBRIPCDELIRET RS H ESt.RAY $8EONEIIA Al tanks

can be opened, ereupon the material can be supplied to the deep vibrator
convent tlomalhyevi ®ua fgiqee and ebldé ngirato mateniepdt Hark confhes goressgire

preferaQAytﬁ%Qn%%E%% tgukgfysefPHQ g§”i€§ppif%ng 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 velocity at atmospheric pressure. This
pressure conventionally is less than 7.5 bar. The ambient
pressure in the water in the environment of the first material

tank is at the same time substantial.



tank in order to build up pressure in the second material tank which is
greater than the water pressure at the tip of the deep vibrator, whereby
the material can be extruded at the tip of the deep vibrator. The cl osing
of the second and third closure neans during opening of the first closure
means bihdgsyalaule! B NG RISISULE ik ALy SECABHMRLET Bl K JR NS
establ i shed™- a pressure equalization occurs only within the 'rmted vol une
of the &fr shechsadimid - 1daet Hets nasdiar t conseghichde ghatndfor ntivki chiddte tip
of the deep.vibrator is located, is _sucked _in. According to a further
orbod: HEREBY £HEC| OEnEHERLFEIBs B Ghoeed SonEtie o 1 $aliko
connectgili ¢® tBe dow Sdt NBt@bEphet 2Bk prefanely thends&ssdhe reanlIBidy
established in the first material tank following the closing of the first
and sec®rEcR| dsur desegmed WRRERLBr e5%%r £htor Besonaseegurae preadurf®nl n the

second i t apk . seatj.n th Lrst. clas in%ac;]]s -l}g_xyﬁg he
first an \Z%%%b] ﬁgtrg?ggl?l?gn%, Qgﬁg'mﬁgfﬁkﬁn;lsbél%f g{e%exarrp e be a rs}ﬁt de
val ve, tlset hesebyfinbupdanédedwpargdlhehopen nghdfcht herd | detighedurfmmeans.

This is %g?particular useful and sonetimes necessary, when work has been
carri ed® BY€37ehE - depth and a corresponding great pressure is necessary
in the second material tank for extrusion of the material. In a further
enbodi ment it is envisioned that the first material tank includes a first
chanberFleoatehpeh e fpnadlvamraseddnt supphe kinsés donvlemi eade ofaridien
second r, rei p.a_f ..closure ans; LS. p i be n .t he
first a%%égggon&ﬁgﬁaﬁbg%geaﬁ%&&ﬁ%%génﬁghetggrgﬁjgﬁbsﬁgéeﬁgg%s %%ﬁgr5§rded
bet weenotder seconkleehattiert obntlheof i the nhimsi an tank awtfidoe sefornhe
material tank. The additional closure neans is thus between the first and
second %bpfy lines and the second - 4 chanber of the first materi al
tank. Wth this enbodinent it becones possible to omt the closure neans
bet ween each of the supply lines and the first material tank. The first
chanberInf ogdlerf | tet Prgvental thankipl ipresswrenbybiigBntexiotits nkbudihe under
at nosphgr i r I i 25t abl LS .t he pr re e i zati.on
e, Trec SR TEHER AL oPRER BRr SRy B BB AR S cRleTR B Ml
fromtheofi istrefacbeonbyft haef natbetatl asutbengdnsy , efral iwhery tlhest
pressure,chgb e chanber, into whjch during operation material  can be

I

i ntrodutEy SUOF HTRIETS rSTUThiAE MABR PhE 100 WIHAIY cPhsGPE ey i s
opened @ndstRe frhidshs Cl Ostr el dBANS dife ClOREk i Sl oW L UREe GASINY i¢f the
additional closure neans the material out of the second chanber passes into
t he secordfepalely aProaiikdedyi awivkeleh ist | leeahemt PeRdeep ike afésAabette
pi pe, | g he i1p, of _the dee iLbra a romt [ t he
ground.g?/g(%%&lt %@Iglr%ogllln%é;st t%ngar?gun?e\ékgna%gréi a%?e%mi(g% rl:g{erees%rér%tﬁ vel y
al | at macerbabugdmkto the second material tank and fromthere extruded to
the ground, is determ ned by the volune of the second chanber, which upon
openi ng of the further charge chanber is conpletely filled, when the volune
of the mateyiahrpheserd feihel f embbdehenBersdsomd ealnd thandt ke JBuddral
vol ume of the second chanber. Thereby in sinple manner the amount of the
mat er i aRCANP edH§ PHOVoOHEEcBeLNEBNt hBegfduRE SAPPRY ddfer mndedheTHe BStr st
cl osur e n enLi apgd s i .ank / t
addi ti grrﬁ%?g%f%gu%%\ﬁﬁe%%g Bétk&é%ﬂ '? & ?:é(raggdg%gﬁé% or%(LiL?lc%hz‘a31 ert%(r) i’?ﬁ'ﬁes%i rst
mat er i ahatenkahr eapkef ehaklhy greoviakgoead 1teky | deenatlvebenr mas etrfi@lcase nmay
be have a s iqgable chosgre elenen&. - .5 , ,

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
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In order not to overload the bearing surfaces of these slide valves or, as
the case may be, slideable closure elenents, during opening due to the
pressure differential between the first and second nmaterial tank and/or
between the first and second chanbers of the first material tank, in

accor dange, v fnoone, eaRodIenl gf biie doventi o dd sl RASe sadali 2i ng
el ement "T's provided between the f PFSESand second naterial tank and second
pr essurehedhaliiszi dige £t @fefhans fHovivdedrbeineaurddeati tdle anth segoruhe
chanmber of the first material tank. The first pressure equalizing el enent
is desi@%%@l YhPBREEF HP?B?bYotPﬁem@ﬁéﬁilﬁé 68Tt ke FRtdudado il fedhi to

bring abputra RISSSULSreauald zatirl Retysen the eeonsk ARt el bak ttﬁ'ﬁiﬁrcﬁnd

the first material” tank or as the case nay be the second chanmber of the
first netesiundé maaks dndinbeopevdnd plfesdier & iamraldlbdsvyeelmarert hingssi gned

in order, pri o gpening_of the addjtional c]osure neans_between ithe
1ret arolbe Soatc ORE op ar Bt il P hbnBlRond (BakS- {STDARG dsothiie
pressureseguai sradi on hepreesutbeseualn zahdshersccuthe shby et cofint the
present_invention_is further a process for producing colums of material in
t he grohhﬂl%%@oVaﬂH@et&ﬁd%ﬁ%mfiBSFhFBBQHeEOT'T%% FhRfentPvEigivitd &£d t he

| nvent | ¥ge PLRGESA, Wikl Wl G Aol 4 0N 58 bRedaSER! had Al oof Gl elodalal | on
the basis of illustrative enbodi nents using figures. The figures show Fig.
1 an i nyensigkedevince for producing material colums in the ground in
overall representation, Fig. 2 a section of the inventive device with a
first and second naterial tank according to a first illustrative

enbodi neBtordiflg tdi & Juathep véeMs@imeéns! isaklhe cliasuheiehenent iand the
actuating device therefore, Fig. 4 a section of the inventive device with a
first apHCRRESAd th&Cerfhe FARRTEEEBKdi Iy #4538 SOEBRFLad usRr &hpyvefirst

enbodi et er FAD- cank, { YRMBY WHL Frodddeablenchariia lRmBAL MY the

actuating nechanismthereforé according to a further enbodi nent.
the first material tank following the closging of the first and
second closure means, which pressure corresponds to the
pressure in the second material tank. The sgeating 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 1s necessary 1in 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 is provided between the first and
gecond chambers and wherein the first closure means 1is
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



Unl'ess indicated otherwise, in the figures the sane reference nunbers refer
to the sane parts and have the sane neaning. Fig. 1 shows in overall view a
device for introduction of colums of material, in particular gravel
columms, in the ground of water-covered bodies, in particular in the

ceall 0oL ke, A0S, EELUMySeLYER 0ot Mol ni g SOl U L qver 1

iVen into a dep € reaching a
solid gretded ayessible The bfinf eheeadbbuek meansedldtoelen Sarecessame for
exanple for_construction of drilling platfornms with foundations on _the

seaf | 0oFUPPHY t haTERDGHTTENS abebPHi AGTEEPilg.tal he THYeAlrPE FBATRET s
hung from the maske2Ghfe,a J10RS L) €fge 2 ¥l BY ARtk t&rﬁﬁrﬁfd%gty

adj ust abl e, wherein the rope dredge 2 floats on a pontoon 1 upon t

sur f aceundletr heatmoephé00c Theedeuree | wbliotes is f iessbidtsteidal byanki® and a
second naterial tank.10, wherei.n bet n the first. and second,material tank
5 C00 TR bRlALtRasAORo T By v hRa Heeth e nlloR rar Seal K 10 a
conveyangeePidE tQaki,s wioidiectiad dHg-acimd donswarte Sirdhecaambel Wy ch a
deep vibrator 11 is provi ded, wherein material to be introduced into the
ground R2ei WY eflogugeyi BeARF ng ¥957 1 Shef athPpePaTSSTHRe SIS uppl y

i ne 5 i, c0Bpect adcld the: b StamLey | abpbanks i Ghhddneon the end

opposite the first material tank 8 IS conhected to a material reservoir 3
w th a pressdueedankuid, @hi chhén fimest | |asameay vevlemodimentaddi Hidadi se

| ocat ed on_the pontogn 1, to the first material tank 8 t.here is further
connect SLPEVEE TRATB BRI FPETRE. AnBerhing 58 prassirs JReah Ag idse - of

whi ch tiel odiggpatid e cllestimeg f bEstthat erddlt ilcak 8ceopumei caé®ssi i s
enbodi mrent with the atnosphere above the water surface 100. On this end of
the supptyeridk ®Uth Phi stefbsdicriitt ghambBekelPEEIeS pAsFirdebihe wfiggpnd

pr event . ent f ter. J ‘he i . Whic or
exanpl er,ﬁaggﬁfaﬁ] (l%%n I'o\gt?la\e;a i\1/£J.-:HI rr%teér er tégléklede}%lggg%ﬁ%\gao%c{}ﬁzeﬁfﬁy

| i nes 5piPepn itshebsoandhte taf the wadterof0Ghd | daep IMBdratll; whdchfmme nade
for exanple of Styrof oamor another material with great buoyancy, are

provi det'ohSt HR*QupPFyITPRed- 5, 6. As alternative to floats countless ot her
means are concei vabl e for keeping the end of the pressure equalizing line 6

opposite to the material tank 8 above the water surface. This_end can for
exampl e¥behseEhited EBPORENES odhaboyeCYMe waf er Ma3tieragd, | Whikhs dése a
bal | v P Lhhed | £ Lhpenty, Wi chaj h [ [ a
seconda%:?!(g;%‘fgj?gl n‘g}a}ﬁrsrblgbc%‘tl réﬁl@%upg}aggh ng 5 and tgﬁgé?largl}t%r?largagl %saurrgqe

nmeans 1&adi £rpmoviltede bektweedednda hehd | gsbundl erdisal deaekmBnedhby 8w i s

e Shon e T pares cu 19 it PRy 278 B oRtoRl otRP e Rearnt: 1689 5
provi degubehyeerhbige 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

glideable closure element.



first supply first material tank 8 and a third closure neans 16a is

provi ded between the second supply line 6 and the first material tank 8
When the second cl osure neans 16a i s opened then the second (air) supply
line or pressure _ g _ equalizing line 6 makes possible a pressure
equalization.of the inside of the first material fank 8 w the ..

ot hosphih DRGSO PHECABRAatReor et W SrrAH0E aptutitens e dhe
first clasues Mgnsal haiaveeasthendy rsk, and iseeMid maeehizk talikgerts 10 is
preferably closed. Wien _ the second closure neans 16b is open, then the

mat er i aflu¥ BnGe ORFYigGUCEER | Hoo thR Hregsdref ciikhepntel 3k abetweean e

| ntrodupedsby Jhe $445ha SHRRLY1BING gl NahBPoll kRl JILETLAL (30K, 8 o Nce
the first naterital tank 8 I's under atnospheric pressure, the conveyance of
t he mat secahdi ohambaesf cEstheufiphpt] matefriedn tecdyr imdependentceofwittie
depth of the ter with %h%g%arre pressure relati onshig as woul d 1exi.st on

| and. THT'S REIME Por Hie PFOHRITI RN Poft i PABPEVESNRIHH 18 ur e

in the sugpétt askpdotearanbe@hakbnC@fRer ESTRES RN R JHRE tha WY i afhk
capabl e of building up a pressure of maximally approxinmately 7.5 bar in the

suppl y 2BAkSACONe DREREVEE, SEHA 1EBANSy SREESHItedSuRE DT dare hrRvasmalthwoul d
have ha?if%\?()agﬁi 0%8&8859 T erofPrxﬁ%éurf‘iz%tt trﬁ&té’ﬂ’%ﬂ Uarfidie Tigsd

mat eri al tank 8, then expensive special conpressors would be necessary for
hi gh pré&ssst epreesuceneeyiald zilng nelleswdred . i Bedediégnedli 4n idrdex ,aguaidmageous

to convey the gravel in the supply line 5 with as little pressure as
possi bI%C,\’/ §'?‘ﬁcgjﬁecﬂlrb%n9 yichg g?l%?tav‘éfoﬁuﬁ?gﬁ‘eﬁspostﬁ bﬁ’glﬁgr P& 1%
necessapyestbirehefi:ghiaht ibhovekfeBa kOBIBecAVA hdlklegidll MGk RIRBUHLES due

to the conpressibility of air. The existence of atnospheric pressure in the
first natErtamatgnrkag &dnPT hesi ARPoRRES PR PRatBri edesd Hipmber

particular p r d ea . WAt ]geeqt i.Gh 3.
i nventi J\)/g ﬁe%i %ggggnﬁ%gggéggai[%nﬁm%%eﬁg tgl-r%q;seby ﬁ st aslt}}rlaelt té%%f%%{e}%fi rst
and secehemsuppl ysl i designed, whi cbhrdee,coprenti onal | ywpemitrke fodr mtdie
hoses. P&gf erabli/ ggses are enpl qyed, wherein_petal spirals

a

[ e -
enbedded® Bt WA GEBEF EAkE SET ubber FEBPE, AMReSERhE r
spiral sogncegasertpgest aBickirti¥10f thhg, hose agaiing Reidg cql | apsagdue to
wat er pressure and nmake possi bl e working depths of greater than 100 neters.
In the edgeldrabbenobespeenathpsseswonehimgershs of 200 neters and nore are
possi bl e. One hose conventionally enployed for conveying gravel is
avai |l abl e as nodel FS3320 fromthe conpany Senperit. Fig. 2 shows in
Cr 0Ss- SEo¢i enkfereprds anteatprorsentsegmesit 0dnt he Eoveherve gewicess sfow ng
the first aaterial tank 8 qgg t he upper area gf the second material tank
10. ThePFPPYUFIRAd SREYNE hddes "Eiite@ t 3™t h&PGppdf O81 e BFCTHE #Y r &°
mat eri at14anK apdcRreughoseable via first and second closure neans 16b,
16a. These cl osure nmeans 16b, 16a are shown in Fig. 2 as flapper valves,
but coul d however be of any other desired design. In the enbodi nent
accordi t i - e i 9 v de en, 4 LT nd
second ?r%?eﬁirg}leq}%ﬁ’fg, 8\%\%?%% iaﬂﬁ/uggg alréfeéggfl\é{éjngrggFPSQ;mv\];fhggns%}bégni ng
98, whefel howingoshs e delsmrentedD0ial | deabteri detmwi kepar atheg babisi of
provi ded. . The cl osure el enent is thus grovided tﬁhbefslideable transverse
to the MatBFFEREEYOWBPPELPEBRSRASHAPchidrFERti ontSf EFPLNFFsBReYined by the
direction of material flowing fromthe first to the second material tank

when the closure neans 9 is opened, . _
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,



In'the closure elenent is, as can be seen fromFi g. 3, square or
quadrilateral in top viewin the illustrative enbodi nent and exhibits an
opening 91 in one halve. By sliding the closure elenent 90, the halve

wi t hout opening can be slid into the opening 98 of the separating wall 97,
in order to close this closure neans, and alternatively the opening can at

| east partially be brought into overlap with the opening 98 of the
separatFing. wal | , antepderiéw ofiern t heidkablee dleanged. etedént afHbe wHesure
element 90 is hydraulically slideable. For this, two hydraulic units 93, 95
are provided in tRAeCBXaMPPedeRhrentreEPERTRvel y i ncl ude one hydraulic
cylinder 92, 94 wherein respectively one hydraulic cylinder 92, 94 is
connected to one end of the closure elenment 90. In the exanple according to
Fig. 3 Fhe. hydrauki segtiitn 98 Ubse aipvahigmed deord cextwiish oa dliesg dindecti on
of novenment B of l,osu el epent 9 40_ Fig...5 sho in_top, view a

di fferent enbodin%%??ﬁén ﬁﬁ%% I tte h&ﬁgghligcﬁﬁg 5%53, g@ ar® pw%ﬁﬁ%ﬁﬁj

besi de and di spl atetudt agoirat | gmbed awene, t o the novenent direction B the

cl osure el ement 90. Respectively one hydraulic cylinder 92, 94 is coupled
to one of the narrow sides of the closure elenent via a coupling el enent

92" , 9ig. &n a di therenw MAicsShoWsl eabOM1 8RT ostibe BYdRaUk Grdidik are
so designed that their hydraulic cylinders engage on the sanme narrow side
of the closure el 2penesind. machantewstherefpoduecagrdangr ital acdlumhisesn n t he
ground 14 by neanéﬁgg Eggngevice shown in Fig. 2 is described briefly in
the foll ow ng on e pbasis of the figure. First, with closed first closure
means 9 and open second and third closure neans 16b, 16a material under

pressure is punped out of the reservoir 3, 4 via the first supply line 5
into t NP3t LRALERFER CAMRTISRY nUdpheht cf pPBESHr EhexiSHMe TP hHeTGe st
mat eri ahyuhisdKs 8 @Rt Ot he Heonnesd | pAr¢isa 4he pecaNdIRUPRLYe! IMe i dp, the
wat er surface 10. A normal pressure for conveying material into the Tirst
supply Fime 5 ishapproixi mavelrypll- eview . aSudseycentior t hetsedvatdiand athird
cl osure ns_.16 r.e.cl osed angd thereafter e first closure ans 9
i's open%((gjﬂflgrﬁ 2 1oli)f %l%%re%elr%lt’o %gl rfga]?tf'ulecﬁia ]gr igzifla‘} ﬁomcf)%élmflﬁ’stl?rattg% al
tank i ngpotih®€ seceadepraterveabdt BBKid8,and paemichdne i tHie semueyr. pi pe
| Oa and _the connecting_line 17 to the tip of the deep vibrator 11, where it
is inje%?é% FYP® Pﬁecﬁﬂéﬁﬁdsﬁﬁaeﬁyfﬁ§a6§18¢°Fﬁén9i@rﬁﬂﬁﬂ B drfysit ed.
In the sgcongy mterialLank Q, thegiben et ranneaGt eqneq@veygacﬂiﬂ§ Ifa and
the supply pipe 17 there exists a pressure, which’is greater than The
envi r onpeerelngeestyiieg asoilid rareundl laveretlSopefhiagredniprehmentp af t he
deep vibgat oo leh o J.n QLder LoobLLng ahoute Lie ext eus! onoof, the. ragerdal
This préssure 1's produced %y Feané of a conpressor Whi TH T 5" ot~ SHOWH i n
detai | dnilbendigusefonhs chichnpoesdatioss connens egeddlddbe. second materi al
tank 10. Preferably this conpressor or a second conpressor is connected to
the first material tank 8, in order to build up a pressure in the first
materi atnt gRK mBblgmehie R Ped hei secondnand ntBhkd el eRNie JTBANS
16b, 16a towards the supply lines™, 6 and prior to the opening of the
first clieraréremabieomastt B8 9Econdopeat driedet 2nksitg whirsiPeprids 1o e
cort espondspd 0 ISV ANAL PLESSHLE, | Brbley SEEONC R 1! c80KS 1 0on ThET by
on the one°hand there 1s not expériencéd a drop in pressure rn thé second
mat er i ghotaddn durupgn opleai sgrblcé hef fthstwatesur@ mneans 9, and on the ot her
hand the bearing surfaces of the first closure neans 9 or as the case may
be the closure el enent 90 according to Fig. 2 are subject to |less |oad
during shdolasxist | RYcRLEesUre & ffarephicalk-ihet wveenkt he Ghnst, and &sepnd
material tanks 8, 10. Wen working at great depths this pressure
equal i zaatenidkt weankt hdof i r whezrdnsebendernt eitihgl tfames 8.arm) regeand f act
be necessary, o 31 peg, Welh g eat cpressune LS grentd a s, fydrayl hgacy! inders
for nDV|n% %e si'der "9 may I n ceftal’n cases no prOV|%epa Suffrei en

the second material tank 10 a conveyance pipe 1l0a is connected

directed downwards, on the end of which a deep vibrator 11 is
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power. - 12 Fig. 4 shows a further enbodi nent of the inventive device
for production of material colums in the ground bel ow aqueous bodies. In
this enbodiment the first material tank 8 has a first chanber 81, in which
the first and second supply lines 5, 6 conmunicate, and a second chanber,

wher ei npéowa&a,erW%Qé%emggagga%tbs o Qyicded Retynaen § he,d ia% &Y gecond
cl osur e neans and ereln the first closure neans I'S provi et ween t he
second thasbepl82dotothevibratinateipal8tank &8 mndet h®. second material tank
10. The construction of the second closure neans 46 is in this shown

enbodi nent the sanme as the first closure neans, of which the design and

nmanner ohe OFEaid Ofupgsy aliierdys been eesesdted abovwend Nrassecinddériqn th
Figures 2, 3 and 5. The closure neans exhibits |ikew se a separating wall
47 wit htankopehifl 48ngnanatEroside cPPefdne Adies|figadbimatisrie Parkt i ng

Il by, d i I 4 5..:44, j.hi tJ
\ggeni nélgﬁégﬁﬁg{:ﬁgai F?ﬂé; ﬁlgitsegggéngggié%evﬁ?qaéc?)”rlﬁ‘?lngaag%e%ggu.gae%% \%}i ch
t he manwietcbf iapehat iidil wedtatheralesaisodiogent ihe lfiaklwdwiend.oca tdesiggat ed

separate closure neans for_supply lines 5 6 can, be dispensed with. The
funct i on"9f RPELPT| gsure %%éis t&ﬁ cﬁl\'ﬁé}:e PR THted § i §. GR8RY ZSwith

16b, 16gui-ehasseohdebyecbhey a@@ééﬂl@n@hpghgsqrielémsan_geﬂféiﬁﬁt wRepidisid st
and second chanbers 81, 82. During operation the first chanmber 81, in which
at nrosphegiel presgurbirexi staf dudritah t f&epr esdur eregaarezi by |tie, fatsrial ,

in pa”%&t‘%ﬂafa“@'a Qr ayelod &t dte iigl SHEEQ b AEmIRE erd Al SYRRL Y can
occur unin erruptedlan IS oﬁ}y I'mted by the maxinmal handl i ng or
t hr oughptinospipace t pbofret hend | wstechanirdncgl.1d. a Subsdguengén@r eafesshest ep

the additional - 13 closure nmeans._46 i s opened mﬁ%h closure of, the first
cl osur eSY8Rn¥ ¢4 Srd“_er?L £81ents HoRY e aPROTES f7_t h&Sf iy er 81
into thgnibererevdats! ¥inkg seoepdoeharber 82tclhenadgibpopal igkogurgdreans
46 remai ns open preferably so l'ong until the second chanber is conpletely
fill ed Wtdchsmanehec| Beedexample, a ball or float wvalve.

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 valve can be omitted.

In an embodiment, which 1s shown in particular in detail in
Fig. 2, a second closure means 16b is provided between the
first supply line 5 and the first material tank 8 and a third
closure means l6a 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



Fol1ow ng closure of the additional closure neans 46 the first closure
nmeans 9 is opened, in order to nove the material out of the second chanber
of the first material tank 8 into the second material tank 10 which is
under pressure, and fromthere into the ground. The anount of material
entering into the second_material tan ol .owi ng the openi of .t he second
o1 osur coah L7188 L JFE fmnPeRr R QSR PLS, By WHEe 0 B P LiAg 4600
chanbertB82. ihlsedeolafecid EhirstSemerdicharhgik 88 wsthr eflrr adnosprmd4£F t han
that of the first chanber 81, in order to have available in the first
chamberPBESEUFei OMerftnembBrfaret @f tiHe r¥pkart L0 nptof whhehséddd ranber
82 Tol ooy e RRRN fidafl bheadlidd opak GO SaABaRS oW hfanhy ppeni ng
of the first closure neans 9 the sane anmount of material to be 1 ntroduced
into theagksuréd i 30suppl pedfé¢nabhe sdosrd .mat dhieal tlank sé@pndhiclpdwsre
advant ageous | n. order for e determnati,o t oint in tipe of the
Aot OFSha: SRPak SwRPER” hhDea EHEa P asH it Gy T e

Fol | owi §gotihe, suRlY YeRhmpBierdrlvand the dosunerefiutBa addi thenaticdosure
means 46 there_exists in the second chanber atnospheric pressure or at

| east aSPPRS¥utenewhi ER Fae| Eixsthaatenéapreaskr®-in the second nateri al
tank. In order not to overload the bearing surfaces of the first closure
means 9, in the exanple according to Figure 4 the bearing surface of the

cl osur esthegenhe9@irandmbherhpndr &ankes, ilpy Urkere)xdistosgheries pressure,
differential between a second chanber .82, and e -.14 second . materj al

t ank 10F£?h€R§W%¥WW¥ﬁé? ngepW@ﬁQﬁﬁ?%itﬁ%%sﬁgg(ﬁﬁﬁﬁqz?ﬁﬁp£Ye&éﬁF t ween
the secgqd BBLAki ahdepRial@rand the sesond shapher w82erWiieh ivhdighmeét 1S

essentially schematically represented as a connecting line 50 with a valve
51. Vi aP¥@PSUPE esshed I@NAIzi A 1Bheht e¥AsEqualt | 2anfen ofhppegrrans,

bet ween o] I tank 1 secongd Qnaqgﬁ[ | s; brgught
about pF%%g ?ggtggeggggﬁkgkékﬁtﬁg %i%ggj%?gghﬁg)ne ns. -3 oéiggf pressure
occurrisgpphyt hengedornbrerericaialt ardimpise swonal ¢ynshel usesl, nedhitdie ard une

of the secoaﬁ Ch%”qﬁ£-8 . 1S generally substa tiaILx@agpller t han the second
mat er i af*PaRkE 16" | ]a]rﬁ?/”b%s D PhPPTEEET e°F n "R InPRRESHMAE 20k 10
i s pernmanentday agh ushed a\pé{? eaRARr essor .10l howe-R&r | he hapesh g pfnddie

first closure means 9 or as the case_may be follow ng the pressure

equal | zaredaurferd dlisstBateriak weuddd helvenidwrd aapsessar @veansionte ithe
gener al b jall y higher n _at r re. S
equaliz%%gégléﬁgg%b?é %Fe?g?agf§@§|§% g&%ei éﬁ&éﬁggﬁﬁgfﬁbé%uﬁagﬁfﬁggIland
second ekpshetyewhnspdcial Figpmelrdssachemmtuleal by shewesaaryi nfob0 hidh a

val ve 61 and which serves, follow.ng the enptying_of .the second ¢chanper 82
and t hePtFBEPhE addi™ S?HYﬁXlF9r§¥“%I8§EF§l ans §°5¢8°5r d alpresure

equal | zagirent hektveentbhechivest rebagkaredl iand HeheugragNd ichanbeii thd,adef ore
the closure neans 46 is again opened for renewed supply of material into
t he secbhitthalFessgze B sPaeashie r duces fare TEEYHRIt RE IW&aviedg @

S“rfaceﬁigﬁdaéhgoglé%%' Bﬁr”%%%”ii%mﬁe esg?& Cl 03U’ TRy at4i6r r&fergably a
devi ce 1s”provided, not shown in greater detai'l, connected to the
hydr aul hes, Idmgdr briangsi Biolt tleat ahigtt uapressurespar ieul atoan wpeni ng
of the closure ngays cag - .15 , ,
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
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onl'y occur, when the pressure equalization has already 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 and second chanber 81, 82 as

closure neans with slideable closure elenments 90, 40 shown in Figs. 2 and 4

represents onl n ossi bl e sign. of the_closure ans . O cqurse
variouse%?ﬁg e%lgf%”%eﬁeéhsrggﬁeﬁeqﬁﬁﬁfqnaggsékiﬁﬁ$%%rmf9ﬁefh€'?ﬁﬁﬁﬁion.
- 16 tiRef peenge Nukars Lisérdad®nsheucita®i laqyi pEnthd, hdshhtLfd st
reservoir 5 First_supply lLine 6 Second supply line 7 Snorkel 8First

mat er | aPE1BAHK 9FPF52PLFBs LS nelehs WHRBNPTRITI TRl dthk Makep possible
i br at 1 = Soli 1 . |
vibra gﬁ%@gﬁgﬂ% é*%stlﬁg E?a%é%’fg&f QPQHn%% %_?'t%r%rou'ﬂ %&EB'Ja%eC HUs

meansl n sure ne upply 1inel8Tip of the e
Vi br at oo 20 BotiAddihbisesal ebokurdepidens 4@, OO osweteered ement sMdr81@reni ngs

in the closure el enents42, 44Hydraul i ¢ .cyl i der43,45kggra lic .
Uni £ S4759FBLBEE it | nONI FREOBEPBNERCL6D20 4y dFERL PESTy| TR or R GHAR aul | o
uni t s109Mater syriasedBlerial mbdow dssesti Phom dHe company Semperit.

Fig. 2 shows 1in cross-sectional representation a segment of
the inventive device, showing the first material tank 8 and
the upper area of the second material tank 10. The first and
second hoses connect to the upper side of the first material
tank and are closeable via first and second closure means 16b,
16a. These closure means 16b, 1l6a are shown in Fig. 2 as
flapper wvalves, 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 1is 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 87, 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

gseparating wall, in order to open the closure means 9.
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Patent Clainms 1. Device for production of colums of material in the ground
bel ow a body of water, including the follow ng characteristics: - 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 nmateri al
tank (10), - a first supply line (5) for supplying nmaterial, connected to
the first material tank (8), - a second supply line (6) for bringing about
a pressthe efualirzakilement tde {4 rsydraneical 1yapkif8hbleonnarirectHixs t he
first mater - a first closure Egans §9ﬁ provi ded between the
n

| al. tank (8),. .
first n‘é‘ﬂ%rlﬁgfirﬁgﬂkcgggm&ﬁd Bhe TRl REPEIFGF LRnkhe1GramPlepeiteh

accor di pgshOctd fb 1y 1, i MIRIR N dhle0ah§atd 3l cars, PiRyd dedai,n she gbHaqf the
end of the second supply line (6) opposite tothe first material tank (8).
3. Devitrespecbidéhy eneChalmatloe 2yluhdesi §2at edst agmaeaddid itonaine

cl osure_nea b .4 i royi ded, which is provided between the
first a%%gsggo%%gsﬁﬁégér?i%%%m%%? gy'and at least an area (8; 82) of the
first material tank (8). 4. Device according to Jdaiml, 2 or 3, wherein a

second cl osure neans (16b) is provided between the first material_ tank (8)
and t hel®j FBE §efﬁmp§e| AFE PN g A X8 r o cFBSukEIrasAd c( Yedrs 3o AR ded

between,the, 326084 88PPL%tEbhBSchOL18RY WHeelhith BB GidRimdrdnis (D -the
closure element 90, 40. Fig. 5 shows in top view a different
embodiment, in which the hydraulic units 93, 95 are provided
beside and displaced diagonally relative to the movement
direction B the closure element 90. Respectively one
hydraulic cylinder 92, 94 1is 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 1is 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
16b, 1l6a material under pressure 1is pumped out of the
reservoir 3, 4 via the first supply line 5 into the first
material tank 8. Atmospheric pressure existg in the first
material tank 8 due to the connection via the second supply
line 6 to the water surface 10. A normal pressure for
conveying material into the first supply 1line 5 is

approximately 3-6 bar.

Subsequently the second and third closure means 16b, 1l6a are

closed and thereafter the first closure means 9 is opened in

- 11 -



- la 5. Device according to Caim1l, 2 or 3, wherein the first materi al
tank (8) includes a first chanber (81), with which the first and second
supply lines (5, 6) communicate, and a second chanber (82), wherein a
further closure nmeans (46) is provided between the first and second chanber

(80, 81):%%% g%fh(# hﬁ}]é %&Eeﬂé’f“f?oﬁe%é f%%g)ts n%r&%‘é‘h%ﬁd fghyeen. § he

second C rst materral tank

e second nateri al

tank (16he. dhcdeWmetarB@ldtmmmcimnendfﬂMmm[ﬁhﬁf@lngaduhdmCOMMQy@rn a
mat eri al p devi.c 3, I s connected to the i rst, sup Iy lin 5) on
t he endpbﬁﬁo&(%/ae e grl'\gst ?F%Hee?trjd?gt nRE( gyt § Detv]iQ:e ‘ﬁ%‘g?o one

of the pipeadbrgil avieraWhitCh d NGljude <8 GOy Q‘g’%)r mca&si B

ﬁ@@n§econd

material tank (10). 8. Device according to Claim7, in which the conpr essor
is al sooéoﬁﬁ@ctVédﬂtac;qrhellfw%tcm@@t . tadR (@ SECansimatewmior diarkt o

one of 4 AngeedhngotLal Mhnd & b GBAAGLI ISEpand osecond sugn! yulines (5.

6) are designed conveyl ng under pres ure | ess

Devi ce gmpeHﬂT@therenexﬁsumeapm&&emunpplahﬂeh|u$v@we@téhedﬁ&mwthéosure

means (9) i ncludes ? cl osure eIeneq%ﬁ%QO% h is _nounted slideable
r E?rF?

t r ansvePB¥IFBIRBLAT r SRS TIHR) 26¢ WRF A5 onPPRRIPE ¢

t¥ t he

second pBEeriidl d@ANknd 8de8p. vib¥Btor 11, in order to bring about the

extrusion of the material. This pressure is produced by means

of a compressor which is not shown in detail in the figure,
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 1l6b, lé6a 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
gecond 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 1in certain cases not provide a sufficient

power.
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11. Device according to Caim210, in which the first closure neans between
the f first and second nmaterial tank ( 8 , 10 ) includes a separating wall
(97) with an opening (98), wherein the closure elenment (90) is nounted

sI i deabl e in the separati ng wall (97). 12. Device according to Caim10 or

h,th L | at e .shaped | ud I d
area andodh & T e Eh B nenpeRmeREERl) T BRI dielieeR fof) e

mount edpsudictiat t&E eRasE g i 98&>1aaﬁsbeubr@hghtgf@m Ib%asatw pagtéahsy
overlap, with the openi n% of the se for opening the cl osure
C

means (9P31€8: Delilc&hdEc SRR T tonghl%f tlllfé"tpr“é%ré%ﬁlr?gl ckFanfs 8 itswndch

the addietiirgRalcrHdn@sdr egfeans (Akn mof{éldﬁr@tchaaurs%c%ﬁmm ;&ﬂp)llﬂggch i's
nmount ed siideable transverse to a direction of flow (R) of materlal from

the first charpamyrgpatie tﬁedse@om@qﬂmrbeha(nagar ofwhéweeinr st fareheal

tank (8 ordin 3,..in ich-the additional
cl osure%rlrggﬁgebﬁvé%‘ﬁ taqrclstca g cfgs(gcgne eanbé\ir)‘e 8f11r ) &d tﬁ%c???st

mat er i aklbanke( 8jnebnel udag awﬁél&aliatl agevvalfhréﬂ) cw;tshran feenksng9 (48,
wherein the claosure elenment (40) is mpunted slideable in the separating

wal | (4PFOVigsd RRAWSSTactd? dPRGOPE @@MReE3 ¥ 24, the vﬁﬂwtfﬁ@t@-’b@hre

el enent (C8Q) gl anBl 2he shaped aRdighudaskaiel osed area and an area with an
opening (91), wherein the opening (98) can be brought into at |east partial

overl ap W|th t he opening of the separating wall for opening of the closure

means ( |n£:I ud’g l%%tlﬁ Pr%cgatsgef gcgr?d%cl n&lrceol Hgﬁgﬁsof%érﬁtsrl .al £h éhe

ground OV\A Nng characteristics: - PpProvi eVI ce

havi ng ahBWhSterri’ﬂSbH&me@lt ttaarek dafe & thes efbret n@:t@sm:aé Iﬁ@alks( 18 weisect ed
with the first material tank, a _deep vibrator (11) connected with the
second FBfedefiamamnd 1IN f Pf sPP§EQ5I19nI iNRe (B)reasty &Wy@%@cﬁ%@%% al

connect ol tie LEESEHRLBH alidifnkifllesd Second gunpl v | tangéfgfé

bri ngi ng about a pressure equalizatio nthe first materia
connect agdans tdwhifbitst hibkeviat aarsiep(aa)a,tmgj wallr4V elicduran nepesiiy)

provi dedgheeep LHSaLELSLITRER! Ao ' nKad B andat 6.5 gk gy gl § a0k
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, 1l6a 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 1is 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 subsegquent process step the additional
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- 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 nmeans (9) between the first and second material tank (8,
10). 17. Process according to Caim16, in which the devi ce i ncludes a

second s, (16b t i pI li.ne and e flrst
naterialglltggﬁ%%( 6é‘gj‘nsd %?t% %E)\gl%osur“glecn%a%géfi%g © tt\P/éEen %Sét s%%:on supply
line (6jnecand the firm soraetertal trtvod)e wheeeiialt heusecohd taed thisd

cl osure neans (16a,, 16b) are closed followi ng the supply of material and

prior tG&NERESEpEH ngitst the FReEe UPESHr dYAREnsecrnd meRer &£%or difg to

Cai m 144448 1Whibgh dobdomi ngxeTaR% 4 OSUERa9hst "&?pefﬂ rgteandagegond, ciggyre
means (16a, 16b) and prior to the opening of the third closure neans (9) a

pressur@ntslesthgl|$ﬁﬂ9ﬁd nchhabeirr sis matogplatelank£E8)ed- 21d isl9thénocess
accordln one of the preceding clains, in which the pressure produced in
the firs§ gﬁgior second material tank (8, 10) is greater than the water
pressure at the material outlet opening at a tip (18) of the deep vibrator

( . 20. Process according to Jaim16, in which the first materi al
tank (8f°|1ﬁé°|w&6‘65 CAOopUErSt th raq%lﬁloriaﬁt IR tTRARS 48 Bhe S&kshd

supply LkhBeSiredS mnL MBI eRkfe@Nd i& SOSp chamhee (B f&&i} Ogut €

means (46) provi ded between the first and second chanbers (81, 827 erein
t he proeéssliencéadendt kaafnderowhgthddiftiretalmateapisal - thnk| (BV\/iJ'rrg:Q h‘ehsuppl y

of naterl %Iondntrgatggl%irs:t r%q{harclgerw}g 01})1 iQ ((agilggrt he a CIEd&lltl onal cl grs%; 2“ N

nmeans (E&) Wt h T osed it sul & freans i n %or 1o sup
to the seeead ichaybehie (§2pund. cl ciengahdbenadaift m@rwrltallosemﬁeﬁm@slﬁé@)

pri or t%h%h%éﬁgﬁgrﬁkégrigf Lg;itfgf¥g£¥%§n¥ﬁg égénlng 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 Dbetween a second chamber 82 and the
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% & ()- théleﬂﬁp&yﬁ.hg of the sgecond 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 1is again opened for renewed supply of
material into the second chamber 82. This measure reduces 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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T#1096&0g19 1%%cur, when the pressure equalization has already

occurred.

The design of the closure means 9, 46 between the first and
gsecond material tank 8, 10 or as the case may be between the
first and second chamber 81, 82 as closure means with
slideable closure elements 90, 40 shown in Figs. 2 and 4
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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Patent Claims

1. Device for production of columns of material in the
ground below a body of water, including the following
characteristics:

- 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 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) 1is provided,
which is 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 (16Db) is provided between the first
material tank (8) and the first supply line (5) and a
third closure means (l6a) is provided between the second

supply line (6) and the first material tank (8).
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10.

g accégéing to Claim 1, 2 or 3, wherein the first
material tank (8) includes a first chamber (81), with
which the first and second supply lines (5, 6)
communicate, and a second chamber (82), wherein a further
closure means (46) 1is provided between the first and
gsecond chamber (80, 81) and wherein the first closure
means (9) is provided between the second chamber (82) of
the first material tank (8) and the second material tank

(10) .

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).

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

tank (10).

Device according to Claim 7, in which the compressor is

also connected to the first material tank (8).

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.

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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11. Device according to Claim 10, in which the first closure
means between the first and second material tank (8, 10)
includes a separating wall (97) with an opening (98),
wherein the closure element (90) is mounted slideable in

the separating wall (97).

12. Device according to Claim 10 or 11, in which the closure
element (90) is plate shaped and includes a closed area
and an area with an opening (91), wherein the closure
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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17. Procesg according to Claim 16, in which the device
includes a second closure means (16b) between the first
supply 1line (5) and the first material tank (8) and a
third closure means (l16a) between the second supply line
(6) and the first material tank (8), wherein the second
and third closure means (1l6a, 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 (1l6a, 16b)
and prior to the opening of the third closure meansg (9) a

pressure is established in the first material tank (8).
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19. Process according to one of the preceding claims, in
which the pressure produced in the first and/or second
material tank (8, 10) is greater than the water pressure
at the material outlet opening at a tip (18) of the deep

vibrator (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 1lines (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 (81l): 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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