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Title: SOIL DRAINAGE SYSTEM [err] Abstract: Syste%

OVEMBER 2006
withdrawing liquid, in particular water, fro in a soil area, such as Fr

W@oesditdatmg it, comprising a series of spaced apart drainingPRIEaRZ003/000864

extending downwardly, in particular substantially vertically, in the soil and

a substantially horizontally extending drainage line, which is arranged in

the soil for receipt of the soil fluid passed through the downwardly

extending drainage me3fd brid AR AGS attiSnal area in a border

area of the soil area to he treated, such as to he consolidated, changes

into a pump line which leads to a pump positioned outside of the oil area

to he treated, an oversize of line length being provided in the transitional

area prior to making the system operational. 10 NOVEMBER 2006 WO
Z004/051095:ROM/ 123037600864 Swilsdraimatersysterhdimwihugnton iquid,
relates ta-a system tggﬁ/gimdrgwmg a ligyid, .in particular water, from a

-soil. It is known to consolidate a soil area by introducing 5 drainage

ribbons vertically into the soil, at a horizontal distance from each other, .
ard césnek@Ryhe GPpeFEREs bidadig drain&fidbberseo ahbriZaigpducing
digiragedipe: tehasdhearcalapgethiva trechkwithe sofl, af shorizontal
ddi@?&(fxc%e"%‘%ﬁle a5 &{‘dA%}é%' AL §HS epd g E%'H 9%9 %LQ ends of
cou to a pump line, which exténds in a curve ner the

s?ﬁ‘ilgdjgifé’ﬁrﬂﬁ‘iﬁe LPRARS oS ToRSBIIEREY % a%éﬂﬁaﬁﬁp M4B&d athich

dreendlessl. Aweanged in a trench in the soil, at a distance
below the ground level. At one end the drainage pipe is
coupled to a pump line, which extends in a curved manner
through the soil, adjacent to the soil area to be
consolidated, to a well pump placéd at ground level. The
drainage pipe is put on a vacuum by the pump, so that water
rising in the vertical drainage ribbons is sucked into the
drainage pipe and to the pump. This wvacuum isvincreased
using a system as disclosed in International patent
application WO 02/29164, the contents of which are

considered to be incorporated here.

The soilil area will settle due to. the withdrawal of water

from said soil area.

As a result of the settlement the soil area to be
consolidated will be lowered with respect to the adjacent
areas. The drainage pipe will come to lie lower than in the

initial situation, but this does not apply to the pump,

" which remains at its original level. The distance between

the pump and the part or end of the drainage pipe at the
border or edge area of the soil area to be consolidated is
increased. Due to the clamping as a result of soil pressure
on the pump line accommodated in the soil, said increase in
length cannot usually be provided by increasing the bending

radius of the pump line.
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drainage pipe is put on a vacuum by the pump, so that water [ising, j
vertical drainage ribbons is sucked into the 15 drainage, pipe iﬁé‘i%)ﬁ@%ER 2006

WRRepOTIAAS vacuum is increased using a system as disclose®Gi/NL2003/000864

International patent application WO 02/29164, the contents of which are

considered to be incorporated here. 20 The soil area will settle due to. the

withdrawal of water from said soil area. As a result of the settlement the

soil area to be consolidated will be lowered with respect to the adjacent ,
%ﬁ e tensile

B ast e @aage pibe wiFdomBSo IRUBWET tish irffhe

siturngessisut thik duesmry apply 20 thespurp cohiciprsmaneattics which the

Qriginaldgyel. khspdistange bgtwgem thepwnpandihe pat onendwithep and
drainf\?eelt)épe at the border or edge area of the soil area to be

doreolidated is 30 increased. Due to the clamping as a result of soil

pressure on the pump line accommodated in the soil, said increase in
lengthzcarpettstalielde pedded by irtraasiag ¢be bepdingt eading sf heoblem
RAA, 16,0 NOYRMBE R 2008 WA 2004/ (11 PGIN | 20034000864, e
-2'Thus thé pump liné may be subjectéd to large tensile stresses, which -
mayag%ﬁei)uﬁ%%u&&set&?e folRRich e iafrage i topS tHEp ARp ingd for
will thadedw heagd ugaiie andE Soreplabed. lelyas-besh tried befomtotfchats the

Lligntofhisproblem by Using a,pump linghayieg aiihbedwall, Mhickt the
can be str tcge due to.the ribs. Igowev%r{j the vgcué[urgja lied fgklo h

RTIANITY WP HEAP e sy erdt sSiPSSunterieetnd e %ghsion GFe hoses
siwhlrfbeenidodes. hnalidigioAniniie®of thaegupdd defdinizdiiiy fls under
uch rigbethRoses, Besertwsescuarlddppd feduckla iniget cofvestofmay be

. bent portions under the influence of the vacuum applied. In agiiition it
@%a eﬁ%ﬁhgﬂﬁgsgﬁnékr?t £g£w 3, 8PRUEC. ane %ﬁgedes the

may _ ene ra?ess betwegﬁl%he ribs and impedes the
@éﬁ’@&?&f-&ﬁa I‘é‘f’geaexféfﬁg, &s &’Fé@tﬂF@f\ﬁfﬁct?laP@%SUR of which large

tensile stresses may still arise in the pump line.

It is an object of the invention to'improve on thisg.-

It is a further object of the invention to provide a
reliable functioning system for withdrawing water £from a

soil area for consilidating the soil area.

It is a further object of the invention to provide a
reliable functioning system for withdrawing water from a
soil area for withdrawing substances from that soil area.

These substances can be pollutants or minerals.

It is a further object of the invention to provide a system
of the type mentioned in the preamble, which can be

operative for a long time, algso after advanced settlement.

From one aspect the invention to that end provides a system
for withdrawing water from a soil area, such as for
consolidating i1it, comprising a series of spaced apart

draining means extending downwardly, in particular
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tensile stresses may still arise in the pump line. It is an object {V
invention to improve on this. 20 Itis a further object of the invgél @FOMBER 2006

W reMAB OFeliable functioning system for withdrawing water fR¢H/AL26HB/000864

area for consilidating the soil area. 25 It is a further object of the invention
to provide a reliable functioning system3r6r withdrawing water from a_soil
area for withdrawing substances from that soil area. These substances

EaPBE pohdahly or RREIQ3130 It ida fultRershidct BRthe venRIFRRt1ally
hmwﬁ&bmswﬂby1e&ﬁﬁhﬂ¢mgnemﬂﬂnﬁgmtﬁ&@ﬁ%ﬂﬁﬂ@cWh&@Canﬁ&nged in
QReratiye for adang.tme; gisoafter advanced sefilgments £I0M & ough the

aspect the_invention to that end provides a system 35 for withdrawin

AarErRt b oil ST R%s fOF £0RBfdatfGan omphsing WakHes of » 2
spaoesliaparnaraiaingemeansiextendiay devervardly theasticulardfea to be
NOVEMBER 2006 WO 2004051005 RATAN2093/000864e into a pump
iubstantﬁl(l%ﬁlerfggligysin tthe soil and a sgbﬁantiall& horigong;dly th oil
RERdiNG HrAnaGE iRe, Which BARAngRE T {RRShil TS -2tdint SFths" i ©

fgig passed throudhrert edwn\iardlPEREERERR) definadd Rteadseaggh being
whishiinad transitianal areadis atosdan aregrebthessaibareaty beaking the
tsreatgdms%che%éqgﬁaqppsollda.ted, change; into a pump line which

[e4ds 0 a ﬁjmp positioned outside of the soil area to be treated, an

oversize of line length being provided in the transitional area prior to

makiag tesdDtsysteireapetatienaipAssa résulpartengiedurfdus ishe line in

Riovidgd-fak thesline in the dilatatiop arga itselt, a5 tesylk ofwhich th@e 1ine
line parts connectln%gen either SJdEcan remain free from 15 tensil

Sfodkos, PRATEFATHY T oVBroise hESS RBFwhich At & AR 1o £rom

adjustebitosheexpested settlement, so that also towards

Preferably the oversize has a length which at a minimum is
adjusted to the expected settlement, so that also towards
the “end of the Otreatment, such as consolidation process
tensile stresses are prevented. A safety margin can be

observed here.

Preferably the transitional area is situated near the
outermost downwardly extending drainage means, where the

derivative of the settlement curve is largest.

In a reliable embodiment the oversize is designed as a
slide connection with an overlap between two line ends that
are inserted into each other. As a result the oversize is
as it were present in a concealed manner, and free from

activity of the soil thereon.

In a further embodiment hereof, the line ends are formed by
a discharge end of the drainage line and a receiving end of
the pump 1line, which at the location of the slide
connection can be slid into each other and form an overlap

at that location. The connection between both lines is thus
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the end of the treatment, such as consolidation process 20 teq%”ﬁOVEMBER 2006
stresses are prevented. A safety margin can be observed here.

WweE2eqerbPIne transitional area is situated near the outermoREBHNhABFHRH864

extending drainage means, where the 25 derivative of the settlement
curve is largest. In a reliable embodimefitthe oversize is designed as a
slide connection with an overlap between two line ends that are inserted
e dasle dtHerr AS @rend thboversizes isz80 as it were present in a
concealed manner, and free from activity of the soil thereon. In a further
mbgdlm% ther of the Ilne ends are orme adlsch qfeend fthf dabl
%ramage é/an 3 récening end of tche pump fne Swhich at the  ° idably
REAABHORR TS deredritRcidn eaRTRes RS Bashoti ¥ aiadermkine . The
dveriamad thathecatiobl The canngctipnviketwean bot linttaifdhes 10han the

Pﬁhﬂﬁﬁ%ﬁg 2008 %930%/0%985 E’é}Tﬁ}lb%QQi?éO%Q%écié%liserdo@& for

g the oversize, Preferably the receiving end of the pump line is

SRfabl§VEEAARmodREd iFTfe MéchaRfe SHEPOMAS BrainaRf lif@ Themgothly

draidage linbavillassiuallyimyenavamgen diambtet Hean the punsréee aridich  is

thusJae.gble to provide sufficient room for the overlap. The end of the

drainage line can smoothly follow the settling movement of the soil area

which is treated. 10 In an embodiment the slide connection comprises a ,

drev pafilapdidnelnpiepartifods e pimgahidischaeraicd of ttie sleeve

g@'mageatmeatodmerstﬁet@ by elmpiagaebodbit,cthe deev@pale end of
% % thffﬁge'}{@gtﬁ{‘g of the 15 Igte In arder to pr?)v&htt: ‘lt

rom e line a sealing is pre erab )Earran We%nrtﬁe Sleeve

Bﬁﬁ aﬁ&l?ﬁé’?ed%"f‘liﬁnggeﬁréﬁ%}f’tﬁ’e Rahpime. the recelvmg end of the

pump line.

In order to prevent 1leakage from the line a sealing is
preferably arranged between the sleeve part and the recei-

ving end of the pump line.

In order to prevent that the pump line is sucked into the
drainage line as a vresult of the wvacuum, the =slide
connection can be provided with a limiter which is active
in the direction of mutual approach of the discharge end of

the drainage line and the receiving end of the pump line.

For facilitating the fitting of the system, the diseharge
end can be detachably attached to the end of a drainage

pipe, such as by means of a snap connection.

Preferably, the downwardly extending drainage means are
elongated and spaced from each other. The downwardly
extending drainage means may be formed by drainage

strips/ribbons.

Preferably, the horizontal extending drainage 1line is

covered by an air sealing layer.
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20 In order to prevent that the pump line is sucked into the draj '
as a result of the vacuum, the slide connection can be providegflgr}\?vé?fﬁI%"l\lr/?SER 2006

WO OM[NSh is active in the direction of mutual approach of tPETINAI83E80864

end of 25 the drainage line and the receiving end of the pump line. For
facilitating the fitting of the system, the‘&s‘charge end can be detachably
attached to the end of a drainage pipe, such as by means of a snap
connection. 30 Preferably, the downwardly extending drainage means are

elopgated @nd shaceddrpaeach hthet Rrendawnwardly, sitandimg assembly

: giﬂa%m%@%- b fpamedby drainage ; strins/ihpops, 35 Rreferabli 1 ng

orizontal extending drainage line is_covered by an air sealing layer.

1 NOVIEMIBER 2886 WO DBBRATS 1005 PETRISY3/G8tE7 38 Froh%  the
finthenaspect thd imenteniprarege canasserblyt foravithendwing watep with

frornia-sell aresufgs cppsalidating it, comprising a number of systems

according to the 5 invention, which each are connected to a central pump

with their own pump line. From yet another aspect the invention provides
&ramsernbly afop Wit raFRg Sratehforhrey SO afsh BF Patheeiag Fubasgembly

Fancas; sHel a6 et sHCiT as@old, fsomitheseiharearcompiisiigd sub-
Jnhecel syslens aggordingdodng nveRlign, e opgh aiBeqInesied sos
t0 a central pump with™ their own pump line. 15 The mvention will be

StERiIate FOHRKE HRRF oPan WERPlarg bmBYGHRIE stRGFPRdABI to  the
dttachedidmwings, i vehich Rigerectrschenstically shovesnaral pump with

arangergent g%%d@gntg. 20 the invention during installation;

The invention will be elucidated on the basis of an
exemplary embodiment shown in the attached drawings, in
which:

Figure . 1 schematically shows an arrangement according to

the invention during installation;

Figure 2 shows a ‘schematic view of an assembly having
several systems according to an exemplary embodiment of the

invention;

Figure 3 shows a further view of a system according to the
invention, in an initial situation and in a situation after

having been used for some .time;

Figure 4 shows a detail of a transitional structure in the

system of figure 3;

Figure 5 shows a detail of an alternative transitional

structure for the system of figure 3;

Figure 6 1is an example of a partial arrangement for an

apparatus for use in the installation, extending to below
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1

Figure 2 shows a schematic view of an assembly having seve%g@ﬁrggR 2006
according to an exemplary embodiment of the invention; 25 Figure

WQRMAHHFFther view of a system according to the invention, REEMNLIRNB000864

situation and in a situation after having been used for some time; 30
Figure 4 shows a detail of a transitional Gtructure in the system of figure
3; Figure 5 shows a detail of an alternative transitional structure for the
SReemntiydrd V85 Figure 6 is an example of a partial arrangement for
an apparatus for use in the installation, extending to below 10

ER,2006 0 0 0864 --6-, the
e el it Th T o Se ST DBaShE STAeS of e Luparipararus
ASSHEAGE figire E18MBRgLR othBRORARl BRSS! 5 staieldigurerEyapsed
EBigate=8 thowsra sitie) view on a plough part of an apparatus according to
figure 6; 10 Figures 8A-H show several details and cross-sections, -

rtia%y and sghematicallyd of the e}ough%ar of figure 8; Figures 9A and

%%%% EmatiSAR Ehétv THE Sorfibf'in the 215 ﬁ)‘dagﬂ BRESF ffur \aigparatus
whiehzddrindge fibBBeah/ be cut through; and Figures 10A and 10B
illustrate a possible way of connecting the drainage ribbon to the lance of

e Aparatug,offiouts, 20 6 Figure. 1 shaws g given [pomentinhe e e o,
Installation of a sg/stem according to the invention, using an apparatus

BFRpASihGanTEaFaiMaERMEZ0 wRiEh i@ Helosdicissed tefowt igure
‘Bhe machine 40 holds a kings post 2

Figures 9A and 9B schematically show the portion in the
plough part of <figure 8 with which a drainage ribbon can

be cut through; and

Figures 10A and 10B illustrate a possible way of connecting
the drainage ribbon to the lance of the apparatus of figure
6.

Figure 1 shows a given moment in the installation of a
system according to the invention, using an apparatus 1
comprising an excavating machine 40 which is to be
discussed below. The machine 40 holds a kings post 2
straight up and provides the necessary power and operation
lines. The project was started on the left-hand side in the
drawing. The hydraulic machine 40 has moved itself over the
ground level 41, wunderneath which a sand layer 42 1is
situated. At larger depth a sand layer 44 is situated
between relatively weak -for instance clay or loamy- earth
strata 43 and 45. In oxder to be able to carry out a
project, such as the construction of a rail road or
motorway, at the ground level it is necessary to reinforce
the earth stratum 43, which takes place by accelerated con-
solidation, by letting water present in the layer 43 escape

from it. This technique is known per se.
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straight up and provides the necessary power and operation I'ras\f JlgﬁBER 2006
project was started on the left-hand side in the drawing. The hydraulic

WOrRQeHIeM has moved itself over the ground level 41, undeEENLAMIEPO0864

a sand layer 42 is 30 situated. At larger_ depth a sand layer 44 is situated
between relatively weak -for instance f:lZi)f or loamy- earth strata 43 and

45. In order to be able to carry out a project, such as the construction of a

rail road or motorway, at the ground level it is necessary to reinforce 35
therearthl ditatured3 onhich fakes-placé by sicoelerated coexsalplationofy the

letfing water present juthe layer 43, ascane Jom it Fhisgechniguesis 11 the
known per se. 10 NQVEMBER 2006 WO 2004/051005 , ,
&Eﬁﬁﬁf&é@@ﬁosé’i 7°PSr iIE¥LfSh, fRIUre® s 5R ex‘é]Pr?ple brygaton

gopabas I thad chiyddsadtayedesigdeatdain thecinstatlaion oftherder to
FHRM accriding thesimventign 3 cgupleshtia-a hydraulisfexeavatingliriving
?achi:ne 4(1 '?n order.to_form_a g@d of drivigg ri%, which is ommon i .
vertica Yalnage .YX1 on in rQuina. .. e draulic
rving &ert calédralnaae riBbons into a ground. T%echy raulic machine
1g®3MspatRdich GERIREIERE! 410 aBEMRAN &R lorHoon? g0 MfictRg arm
binged dmthelrnashinelat 70a hAtried Oceutehendudlad e 140 ig0a. At the

connscted o a Urshaped bragket J12 athinge £4- At*éegor‘tﬁ'-%%{%?&ﬁo%racket
b ylinder

etween machine 40 and bracket 12 consisting of a piston/c

étgs,é’l‘rtrbI;P/‘jﬁ}@f—’tﬁat7 %Xt&d?%‘é‘ﬂﬁgeﬁﬂﬁ@%ofd@()‘n BRFweeRind A aRg 40 and
bingekExon 2hedmadkst 12y Hifiger 78 is lovatery abovehinges&miA $54a that
Wekies eanaBEiaiLis HOHGECREERN (e AHRCHORG HIePQhiiR4073 on
N or I 10 ove ar Up own me SO Inge ,

R e o aliden T 25 Bereile abd® B¥e 71, 2
Eomtdaad erbobcdridyofiBe RroNaped dratkeaa? Bhmeand oflddirsgnd the

GRRRAGION 4epNSisiingelia Ninge fvepisRa/Cylinden assemblyat@ adown by
hinge 4. gna,a bracket 2a, located at a distance above fhe Jower end of 1 s nge
72. '

The kings post 2 is connected to both ends of the U-shaped
bracket 12 by means of a first connection, consisting of a
hinge 75, a piston/cylinder assembly 4c, a hinge 74 and a
bracket 3a, located at a distance above the lower end of
the post 2, and by means of a second connection, consisting
of a hinge 79 and a bracket 3b located at the lower end of
the post 2. A lance 5 is supported by the post 2 and can be
moved up and down along the post 2 in the directions P by

means of means that are known per se and not further shown.

By way of background information, as illustrated in figures
10A,B , the lower end of the lance 5 is connected to an end
of drainage ribbon 9, which is unwound from a supply roll

(not shown) arranged on the post 2. The lower end of the

‘ribbon 9 is passed in the direction J through a U-bracket

38 fixed to a plate 37, and then the plate 37 is moved
against the lower end of the lance 5 in the direction K.

When the lance 5 is urged into the ground (direction L) ,
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the post 2, and by means of a second connection, consisting %% QB@% 2006
79 and a bracket 3b located at the lower end of the post 2. A lance 5'is

WeappPdEdy the post 2 and can be moved up and down aloRGERNLPRIS{(R0864
in the directions P by means of means that are known per se and not
further shown. 30 By way of backgrouh@ihformation, as illustrated in
figures 10A,B, the lower end of the lance 5 is connected to an end of

fhage fibBorm g, wHtH Brunhueeridm atppiidell fnermshsie) lance 5,
a_riangaﬁlemitmmmtcﬁﬁ@edwmw'@f thet dbli@sr-f) isi pagseatkinl thechoring
ditection ) thigugh %U;@ﬁ%';ﬁ %%3%%%5%@ PIAIER ), ARG INSILINE Lressed
plate 37 is moved. a e lower end of the lance 5 in the direction %

ainst

WHER the %ﬁ%&%dis%?gé%einfoom%%}wb%ﬁae(airé’éﬁo&mr}aoﬁovém pEaRCe S,

2066 W@c2004/051 005REd/NIRODB/00D864t <8 thieeplatec3ifwiligh 1ips 39,

letrrallygidendsqgors thedapse e, gvil,bend gecarding tq Arrews Myt ang

mgllned_anc orin 1“aPS 39.éﬁ¥hega Iength of dlrggaﬁe nbﬁ;n has beent h

STed¥ed Intb L gRotndTo b tonSbfidieahy means ofthelakte 59 tHd*r©u9
' lAhcas e dlayal. Due teRhEanéhormbtRrs 3betthenevertemd fnce pass

rilphaen-8 avilkbe hgld tméhexgraygsd pﬁlgtﬁaﬁﬁl;é& D'ﬁﬁ&cﬂ’;etfﬂfélinﬁ@? end of

ribbon wi t at grou ar ve it after letting the lance

églts%s l%%gﬁ%o%g%%%ﬁnggsgpoés](tg,na%tge%rtﬁﬁﬁ:hg%aelr?ewggndttgjfgloqﬁrelce' #Or

dRRTRIEfobdh REIMPeble PRYARTH e 18HRE, for SHERRREStMBARS ®FS1ng

atepchor, for a subsequent processing step. The U-shaped bracket 12

forms a support for a plough 6 too. 15 This plough 6, which will be

described. in detalil, is hinged_to the bracket 12 at 77, s%:%:ed apart from

HinGe 705 IRERRITETR THE plotghtE R Eorfh R iBP R the it acRe Py 6 too.
fleassp audstoh/cylhdetassehibpelbdedich isdinded tethe bracket 12nged
2b 76 pad I-theRleuaipt ak/8yhetwgendhhinges-¢7 andd1Hinge 799, 1n
iasdgg%tggrp,ew%%%n %qglelsgﬁs 6a rl9873'connected to the bracket 12 by
means of a piston/cylinder assembly 4b, which is hinged to
the bracket 12 at 76 and to the plough 6 at 78, between
hinges 77 and 71. Hinge 76 is located between hinges 75
and 73.

The plough 6 has a front‘edge 7 and a rear side 8. At its
lower end, the front edge 7 may be provided with a nose,

but it is left out in the figures.

Due to the various hinges 70-79 and the piston/cylinder
assemblies 4a-d, the machine 40, the arm or boom_llO, the
post 2 and the plough 6 may be set at different angles with
respect to each'other, as illustrated in figures 7A-C. In
the wupright position of figure 7A the piston/cylinder
assembly 4d has been extended somewhat, and assembly 4a has
been operated to maintain the orientation of bracket 12 as
compared to figure 6. Two other positions have been
indicated in figure 7A, that is for the post 2 a 1lying
orientation by swinging the post 2 in direction S, realized
by extending assembly 4c, and for the plough 6 a halfway
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The plough 6 has a front edge 7 and a rear side S. At its lowey end,
front edge 7 may be provided with a nose, 25 but it is left out #;?iﬁQVE]'\?BER 2008

W@ig85100fe to the various hinges 70-79 and the piston/cylind¥¢T/NL2003/000864

assemblies 4a-d, the machine 40, the arm or boom 110, the post 2 and
the plough 6 may be set at different an‘gﬁaé with 30 respect to each other,

as illustrated in fi%ures 7A-C. In the upright position ofafiﬁure 7A the

ATy RAEEr SS3ERDl 28 has HRENBX & I sormBhhaE Hhd¥ssetiisipding
4eshasidieen éperated 1o nvdiithin theagnigrtationof braeketdPigmtation of

qormpaed toigure, 6 £ Ewa Liherosifionshave pegnstpdicaiedein figwe ang
7A, that s for the p stz%l ing orientation by swin mé%the st2in fati
RSB ST alBed B cREHAING SEImbRy 45, OIS Mough R T2t 1om,
helfing 16 NOYEMBER 20060 WEngo4ies) 605 PTarke2003/000864 -9
swung back (direction T) orientation, realized by extending assembly 4b,

| while maintaining the grientation. of . bracket 12..1n figure 7B the pos
AL SR ol A Tt Lot Rahedeaa 198 e AR & nave
QRSRatRRE TS WRfle Faifdidiey tHeForReRAtioh of bRscket 2ok Rifigite 28 the
pidtondtyliodesassaembilies 4a-and ddehavei deeatopetated t6 Syimg thee into a

RS 2> e biacket 12800 the. plonab,§ aa @:nibkfrom the orientation of

figure 6 into a 10 horizontal, transportation orientation. Turning now to

figure 8, . at its front edge 7, the plough has a sharp front edge with flanks

Tt iheseWartis Mgye ntd side platés 1 f3xmbtdefiddey dh intde plough
%hlia?é?e 45 §H@ﬂedf&%lﬁt£hee%@leanﬂjnm\g@mghrﬁt@n@t§,t? e plagghse6. M anks
this inner space, the.plou IS pr iclje wit ertical passage 15, at
S8 8er Thebof A AL Rt oS TR e faer space
isdereAfafgéd OWhidtEinSfildx &l apy etisbendie Atsskdwh rUdtaRiPLough
the 2hfigthes 9A anedBsphecyttingengrhanism &6 showmniofigied 9ith a
@g}g§d§1 passage 15, at the 1lower end of which a
schematically indicated ribbon cutter 16 has been arranged,
which in an exemplary embodiment is shown in detail in the

figures S9A and 9B.

The cutting mechanism 16 shown in figure 9A and 9B 1is
arranged to be active at the lower end of vertical passage
15, near its lower opening. 15a. Figure 9A schematically
shows a drainage ribbon 9 vertically extending through the

passage 15, at the moment the lance has already been drawn

.and the drainage ribbon 9 therefore has been inserted into

the ground sufficiently. deep..

The ribbon cutting mechanism 16 comprises an anvil 22
attached in a holder 23 fixedly arranged on the plough 6,
against which anvil a blade 21 can be brought with great
force for cutting the drainage ribbon 9. The blade 21 has
been attached to a lever 24, which is hingedly attached in
the plough 6 at the location of pivot pin 30, and which by
means of pin 29 has been attached to the end of a piston
rod 27 of cylinder 26, which itself has been attached with



10

15

20

25

30

35

arranged to be active at the lower end of vertical passage 15, iEM
lower opening 15a. Figure 9A schematically 25 shows a drainé%?é?crgl\[é orl?laq 2006

waastigaiyoextending through the passage 15, at the moment HENTARSE0RAS0864

already been drawn .and the drainage ribbon 9 therefore has been

inserted into the ground sufficiently dedf. 30 The ribbon cutting

mechanism 16 comprises an anvil 22 attached in a holder 23 fixedly
drrgnquidheir tRRBlotgh®! agdinshmerh dmmekbialde Dixadlve BrdiRjiHed on
Wit gradjubgice for cutting the drainage ribbon 9. The blade 21 has been
attached to a lever 24, which is hingedly attached in 35 the plough 6 at the
location of pivot pin 30, and which by means of pin 29 has been attached
BRAB erftl ofE Pi&tBASTod 3 PRPRYlitlet®S witieh iRRIf il bebhERdeRed the
wifh 10O VENMBER 2666 iWei2004t16 106 RCTAMAMER00316008684 -1Durther
thgpther end ta.an agachmenthigck 28 fixedly aranpged oaothaplpdsh £ the

when a drainage ribbon 9 has to be cut through, the c%/lin%er 6is

ReRa it feantthat AFE TSt urfaf Bt SotRafREFistST Yoy 3%9E o
wigedidoamwardsastie dréctigneA. g fasulthegpihmens mofed-he upper
dwnvardsHe whichrasea ressiltf thenbingingadtaghmesief the tippetion to
ecqld of the cylinder 26 t t{ue block 2t§1s%me d ilecti nto JEO Ehe rear is

e. zlfear hs g?SSI % . SO a a f eIl TYOtatlona movement
possible, so that a fluent rotational movement “about the pivot pin 30 is .
Fosaile. thiusRAY RveP 28 is3 QotafedRAfiSdberisd THtthe difecdGiYBT 24 1S
uid dhebladac 21 cadern beseen infigueidBdrdosemyateddie the blade
dinage fiohon.9 iiea Poriop A hatis eft behind da e LA oEaindiad nage
a portion 9b that can be arranged at another location, The arrangement

HRRAPTitPvet it oferdtioht tiihdéP26 Hiiflevis 24 fdricomiditifigla 10 the
verticaldncvedeat e imore Wy lessdivrizemalzittiagravgsdertts another

qfficient 85 regafdls ogeunationispace s PoOMErn20-Feansiiglionoperat ion

- cylinder 26 and lever 24 for converting a vertical movement

into a more or less horizontal cutting movement is

~efficient as regards occupation of space and power

transmission.

At its upper side the plough 6 is provided with attachment
eyes 77a and 78a, serving to accommodate hinges 77 and 78,

respectively.

At the rear side 8, the plough 6 is provided with a pipe
10, having an entrance 19 at its upper end and a smoothly
curved portion 10a at its lower end, which curved portion
10a is cut open in the upper portion of its circumference
and ends in portion 10b, where also the lower portion of
its circumference has been cut away (notice the cross
sections of figures 8C and 8D). The end portion 10b is
horizontally oriented and defines exit 20 which is oriented

horizontally rearwards.

Parallel to pipe 10, directly rearwards of it, extends a

supply for an air-tight sealing foil strip or sheet 99,
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At it ide th ' ' '
its upper side the plough 6 is provided with attachment eyq@@%&%@m 2006

78a, serving to accommodate hinges 77 and 78, respectively.

WOoganEides; the plough 6 is provided with a pipe 10, having aPC8iNGB2998/000864

19 at its upper end and a smoothly cua/ d portion 10a at its lower end,
which curved portion 10a is cut open’in the upper portion of its

circumference 30_and ends in portion lob, where also the lower portion of
tercuriEreARR S AediFout SwaY tHotide ﬁ?el go%’? e%:t%r?s orﬁ%ﬁ?(%s' The

G@@S&)@W}h@@ﬂﬁp@ti(ﬁﬂppwmoﬂﬁon@lw criersteBrat defihes 8fit of a
%%chﬂ%?ﬂerﬁgd gmlzorgahtlw]gaward% pRaadeldopipeidl direatlyl 97
rearwards of it, extends.a s or an air-tight sealing foil sirin .ar
g5 0 ﬁo‘?%éiﬂ% 2836 o 204 iﬁfegptc?%ggf%gy%%&g]lef{pe o
WhEA B dbplehicH UL RAINTEaE I neclie S ket suppRFance below
gmpg_rim aesupppd %fomsumé;mlb&&aﬁge@)il s.’rrqmﬁg.ﬂ‘r'm Pip&9 91 to
ig guided 0 V%}'glﬁhg)lu 9411, 8downwiard, dirgctipn, where iteNgRgeS rip 99
about a pipe 91 5 having a circular cross-section. A small distance below
pipeD1fd BHieeo8Bhs been arranged about the pipe 91 to form an
annular 9ha_nne| therewith for the foil strip 99 (see figure 8B). 10 As can
a%Ss%%Ifb@gg@%@ﬁﬂ%gﬁgen@w me;ecgwl@rr pgz@;ss%@i @ circular
received in plate which forms a part of br t 121 that.is_fixed to the
R ooy T b T ah iR g e e RE MO e of
ipeeqitsintold U- shaped profilecod réetizEdat Preced/er 8nd OPpbrackse inner
%%%gﬁlicﬂysz:@b@aaﬁh@squrmat@ﬁk@%&@@agm@ﬁeenw figugssBirand a U-
,.the space around prafile 94 js sid I plate (o]
RS e e tnd 1 iiﬁé%ére%%%é T iy
ﬁN@EL§H5B€E the curved track 95. A

8A and 8F, the space around profile 94 1is sidewardly

s can be seen in figures

bounded by plates 14a,b, to the rear by plate 1l4c and to
the fore by plate 14d (vide also figure 8A). The U-shaped
profile 94 has a bottom 80 and two side walls 84a,b, as can

be seen in the cross-section of figure 8C.

The sgide walls 1l4a,b are downwardly continued in curved
downward extension plates 82a,b in curved track 95 to form
a U-shaped channel 83 for the foil strip 99. As can be seen
in figure 8C, this channel is delimited at its bottom by
the pipe 10a, or, at pipe 10b, by the drainage pipe
travelling through pipe 10 at the same speed.

Thus, in the downward direction of travelling, the foil 99
is transferred from a more or less circular shape into a U-
shape, the legs of the U-shaped foil strip 99 being folded
about the bottom 80 and the side walls or legs 84a,b and
beiﬁg laterally confined by the downward extensions 82a,b
of the plates 14a,b.

As can be seen in figures 8, 8A, 8E and 8H, the plough 6 is
provided with a pair of scraping blades 101,102, forming
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profile 94 has a bottom 80 and two side walls 84a,b, as can 2 RE) '
the cross-section of figure 8C. The side walls 14a,b are downv%/)%r 5/% WBER 2008

W@adiiiatd curved downward extension plates 82a,b in curP€d/N&2r08800864

to form a U-shaped channel 83 for the foil strip 99. As can be seen 25 in
figure 8C, this channel is delimited at Tt§ Bottom by the pipe 10a, or, at

pipe lob, by the drainage pipe travelling through pipe 10 at the same
el Phustin thefovRiard difsser of Gadefikg, 1A foirgFashrd to the

transferreshiiono & rm:ine oblgssh&culamshapadntcdaﬂkﬁhapeath&ﬁﬁgﬁﬂfntal,
the.tshaped-foi stHR 99 Bsggafgéde@ appyg e .boftom 80-aad the side . 140
eralli/ confined by the downwa

walls or legs 84a,b and being la rd
SAENTI® 8758 15iHe PRAESTHa B389 cEMpd Séan Aihuldd18AP and

sEped Sk ke pRUGhRIs pleddddwithe [fHdindescraping hadesl wall 104

%&Q%g@rm@éQ%OV@é%E%%QQQ m@o%{%@-o%e soil flowing
PCT/NL2%OB/99$864 -12 part of an |nve{1t§(?L lé-sha‘jged craper 100,
h

attached to the oﬁ/)vlé?rénd}%f the bracket aivd a&fidi g a horizontal,

upwardly confined passage Y (figure BE) . The scraper 100 has two

mekneskserppenbladesidf1/162a andhtid12haned uppenwaddd#10sa, b
in-the pladeg 1023 b 04 conve rd ther

Ry e T T e T

e cRphfy FadesSita, 5 hale ShtetPoft ebte’ Toshih 189fyEre8E) ©f
BAcBRyeviuth prafect sidewtazdp rougthe thtes ¢hBa,buo cabddil framl then

the walls {456, ir figure BF) Qi the genchumads by theglaughe THISGW  5ygt
ut soil will then be able to fall on the foil strip 99 that travels just below ,

RoMRschperttto MeyHaTor bU? imEeeio AEES Qi 9t Sppfiedic o1l

Beowpthedscraperrdd.afie plough 6 is provided with a pair of blades

86a,b extending obliquely upwards and sidewards

Below the scraper 100, the plough 6 is provided with a pair
of blades 86a,b extending obliquely upwards and sidewards
and having front edges 106a,b that are inclined upwards and
rearwards and upper edges 87a,b (figures 8A, 8E and 8G).
These blades 86a,b make a cut into the walls of the trench
made by the plough in order to make an incision or
discontinuity in these walls, so that the stability of the
walls below the incision may not be affected by the soil
scraper and presser 11 yet to be described, which is active

on the soil above the incision.

Reference is made to figures 8 and 8A, in which the soil
scraping and pressing and soil filling blades 11 attached
to the rear 8 of the plough 6 has been illustrated. The
blades 11 are positioned behind the scraper 100 and the
blades 87a,b. It regards a substantially inverted U-shaped
pressing profile 60, which at its front at the location of
53 1is hingingly attached to the plough 6, in particular
bracket 121. At its upper side, the profile 60 is provided
with a block 50 with stop 51 which abuts against a stop
bolt 52 threadingly attached to bracket 121 by means of a
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and having front edges 106a,b that are inclined upwards and i

rearwards and upper edges 87a,b (figures 8A, BE and 8G). T S8 pratfee: 2000

ese

W@ HARE a cut into the walls of the trench made by the pIchﬁTghthﬂéV@ﬂOSM

to make an incision or discontinuity in these walls, so that the stability of

the walls below the incision may not bé ffected by the soil 25 scraper

and presser 11 yet to be described, which is active on the soil above the
iReistonCRefe¥éifceTd mal¥ (RGeS ZandBA, inwitichtthe 8¢ length of

sarapiegrarshpressing aad sail filing adesdilatiachedad@ tocthere@ai 8h the
% Q?éo'%lfg*b?b@ﬁ@aete{‘%la CfE tg;;ile *}?::%'99?% 1§ qre PQR‘“Oﬁy %&? '”g'o the

e scraper 100 and the a,b.’It regards a substantia verte
BitR A préiidprofite- 60, SRR HSTrOrRG 1R I AfoR oA 55 462D and
hinginglysattasladd toahe plehghds nn paréculards-braakdt 124. Atdts inclined

wRRaRaIdathe prafile §0.sprovided withya blggk 50, with %ﬁwgﬁh 62a,b

abuts against a stop. bolt 52 threadlngl attac fto bracke
ﬁm%%‘ﬁ%‘g‘? Nﬁ\gﬁw‘%‘ﬁﬁ?ﬁooé 2584/081668 P%ﬂfiﬁ%t%?tﬁ)o%%isage
o3 paiveoraltsBa Byheljustind thérauts &2 the lepgtimnofiprofedioncsf bk and
B2 r?artbe agw%@l almd etlsers\ﬁﬂtftﬂaef laag@ oé@yiegltaa% 3%18@@5@&'@1@9 and
wit resp: t to the_Jplough 6. The profile. 60 has two legs 61
6I/6oh%and 8 an upfle?%ll Ewh%rel E‘jfhe %a erlea %g% IS mgc%né% is Just

ww‘ard'shaqdlm w&ls tied thewey pgﬁm 625, P taffergeds cdbh - 102.
Tther,waalas Bxdefieda nakowwi: pbassagel eginpel/iop thenstib-AscGarextend

9‘3@8‘39163)9%%?&?&3”9@5 ﬁﬁ%&ggeﬁe%‘é651%f1?%‘%gs B4p2 t%% bl ades
downwarwy and 10 rearwardvg/&ncllned The level of the edges 65a,b

RER BR1oMATERNRT of thBFowsrEdgeS bf B%e?@@?fOl@@ZbTﬁé vv%ﬁlghtly
86 glred thetewith teleds=68/62, dibweber, experd |latetalhg bed/daddheof the
bladedggs 4914102 and the blades 86a,b. Moreover, the level of the

edges 65a,b is slightly 15 higher than the level of the upper edges 87a,b

of the
Turning now to the installation of a preferred system

according to the invention, the installation is started by
rotating (direction T, Figure 7A) the plough 6 from the
position shown ‘left in figure 7B to a vertical position,
during which movement the plough is able to penetrate the
soil. A plough nose may be an aid here. If required a small
excavation may be made locally. The plough may have a
height of several meters (for example 2 meters or more), in
any case sufficient to amply extend into the earth stratum
43.

When the plough 6 has been brought on the right location
for arranging a vertical drainage ribbon, the apparatus is
operated to press a drainage ribbon %9a in the earth stratum
43 by means of a lance, in the direction E, down to the .
wanted depth. The lance 5 need not penetrate the sand layer
42 here, but instead easily penetrates the free passage 15
within the plough 6. After the lance 5 has been lifted
again and the drainage ribbon 9 has been cut through by the

cutting mechanism at about the level of line X in figure 1,
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blades 86a,b. Turning now to the installation of a preferred systeny

according to the invention, the installation is started by 20 rotating VEMBER 2006

WQRReHHDN0B, Figure 7A) the plough 6 from the position shownRER/MLAGRAE00864

7B to a vertical position, during which movement the plough is able to
penetrate the soil. A plough nose may b# an aid here. If required a small
excavation may be made locally. The plough may have a 25 height of
Javeranasdtens (félexbnpie 2¥Ratem6r rABRY), iRaghy 2886 suffiBielbich the

amplyaxtend intpthea earth BadMnd3Hd/hentbe leughnt has beenmaking a
rought on ight | io f rangi tical.drai ri ‘

e e B oV R AL R B R BT TRIBE 36 1

Strirnt 23 pfiABark oF 3 PRhYe, fieite dichGt EfHGWRSS thelwantegd king

depth. The lancevBniedd ndigpepdtpate thersanddayeud2 heres bpbinstessl 10,

aaslly Pepetralgg t_@xf{%% piﬁ%}ﬂeé&%?’%é!%i%f}@ﬂ(i he- Afterdhe opening
lance.5 ha be%i}(#fted .again and_the dralna[%z ribbon 9 has beer? cut

tRFoudR by e TR 2nahisth  BEBuFhE 1eveY of IFE'R irPfigufe £119109
IONGVEMBER 2006 W@2004/051005-PCT/ML003/008864 o4 thefurther

raaehing AQsisskiven onerser hackyyardsdn wielr $ie flaughde-isipalipd pipe
allcangiin the gggctic%raD,twhile makin%a trengnguring}thattti,rl]ove.ment a

bendable Grainage pipe 36 iS supphied from a supply fhat is O BERRe PO on

sHvn R Gy 3986250 whiek ehe BielmBYER tRrbughene passageiidevel,
10a; deb and exitsfromsthedlotizootady ecleaiertopenieg 2@indheir) in the
diclion bifigure £4) - Byaansof agiding capacdianlaAcordigo i cne
the inventign -further. discussed below- the end of the -perforated- ,

FraftagE e £F 16-RECHMRLRA 16 art AnpEIGRINE | sthiB6th Qi pafidn Pipe
36w whish Eadsaidya deer el tpreme B 1 abovergrothe ievel andiichhiatayrl ough

A isableto dischayge waier(and air) in the direction F. The supplying of
the drainage pipe 10 at the

At the next location where a drainage ribbon has to be
arranged, one proceeds as with drainage ribbon 9a and thus
the drainage ribbons 9b, 9c¢, 9d, 9e etc. are arranged
stepwise. With all interim movements in the direction D the
horizontal drainage pipe 10 is extended stepwise, until -
for example- the situation shown in figure 1 has been
reached. During the movements, the part of the drainage
ribbon that extends between the cutting mechanism 16 and
the lower side of the plough 6 is horizontally spread on
the trench bottom as a result of engaging against the outer
bend 10a of the passage 10, and on the thus horizontally
turned portion 9a' (see figure 1) the horizontal drainage
pipe 10 has come down, as a result of which a direct
contact between both drainage elements is possible for
quick passing on of water. When the wanted end of the
horizontal extension of the pipe 10 has been reached, the
pipe can be cut at depth and sealed at the end or connected
to a perforated pipe portion that is connected to a second
pump, so that in case of larger drainage lengths water can

be discharged in two directions.
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rear side of the plough 6 is relative: the drainage pipe 15 that ifo%gc?\ﬁ%éER 2006
the trench remains there, and the plough moves in the direction D. At the

WOH408H9SN where a drainage ribbon has to be arranged, oREPHRICH88/900864

as with drainage ribbon 9a and thus 20 the drainage ribbons 9b, 9c, 9d,

9e etc. are arranged stepwise. With all ilRerim movements in the direction

D the horizontal drainage pipe 10 is extended stepwise, until - for

example- the situation shown in figure 1 has been reached. During the
moverpaats: the part bi theabainagei2mrilklzan that ex¢endssbatwean thecasing
GHINGMGAIANISTE. 0] 1 lopsr S of i Bloual: o RAVEONIAY, i en
spread on the trench bottom as a result of engaging against the outer

e EFa of e pSSEHPES, aRiBR theThudhbfizoftallP SRR FortidhPe: @
e ¢seel igumabethe dbrizentabdpdinade BOipe 26 hes dome dewacas formed
resuli gl which adirsebcgntagibedveen bothydialnage elerpentsiS bhon.
possible for quick passing on of water. When the wanted end of the

horizontal extension of the pipe 10 has been reached, the pipe can be cut
dirleptidand sealketattthe edecmagmedtach3senarperkerare méicient as

RHen H1a S cnecte thiifde SREPNEnPUMRS thal 4 eases9idaEger in  which

 NBVENBER 2006 U0 SB0A 51016 POTIN LIUbA oG fa° falee air

Afferna@vey thiFédihedfion cBADeliealis&d h aldasihgof §izfilapPove the
ratetiahgio thapend Isimutdaeously wth eitzerde tnzigage pipe dravidctive

3 sepayate Rivepa Suginuianmatsiialissunplied va gipe 19,10 25RACGt area

formed by lower side plough, bend 10a and the vertical ribbon. In order to

Bt drimaeHPate Mented s effidiht 48 pbeSibR: WeiS miRtEor ™ the
arrendérpresslreyysteraria whicht HE) ddcoiiding 86 theinvedditigrit idiich the

Rrenenied theg falsgrihisheipgrdrawibiny pariciarly iy theare&aboyg  those

. the drainage R\iggélna%r er to, Iiet the drainalgebp‘éigg@et ctive

incisio soll materia ere in the trench
wall is cut vertically by the legs 6la, b and after that is
removed from the trench wall by the .converging legs 62a, b
and urged downwards by wall 66. During the movement steps
in the direction D of the plough 6, the material is thus
pressed and compacted on and around the upper half of the
circumference of the horizontal drainage pipe 10 by the
pressing blade 60, so that an as it were airtight layer 46
is situated on the pipe 10. The reversed U-shape of blade
60 and the stop 52 here promote the realization of the

airtight sealing.

When the work has been completed the plough 6 can be
removed from the trench by tilting about hinge 77.
alternatively, the assembly of plough 6, bracket 12 and
pest 2 can be lifted. In that case, the hinged connection
of the scraper/presser 11/60 at. 53 permits the
scraper/presser to rotate towards a more vertical
orientation in which the lifting movement is facilitated.
Ih addition, by such an orientation it is avoided that the

walls of the trench are severely damaged, which would
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as much as possible in downward direction, the contact area mw&ogMBER 2006
drainage ribbons, first an incision is made in the 15 trench wall by mean

WO REREBIERSs 86a,b, after which the U-blade 60 extends withB(¥iXNd2088/000864

portion 66 in those incisions made and soil material below there in the
trench wall is cut vertically by the legs 684, b and after that is removed
from the trench wall by the converging legs 62a, b 20 and urged
eGemEidehy HRFBE: Difing lﬁ@%v&ﬁéﬁﬁﬁéss plthetdifagiod bfs and
tiw@dg@u@%sﬂaelmaaeﬂai@thua presettand compactesl avhart appuhelakage
2.4PRer ?Jéh?e%ﬁ.ci grence of the horizontal drainage pipe 10 by
e pressing blade 60 so at an as it were airtight layer 46 25 is situated
on the pipe 10. The reversed U-shape of blade 60 and the stop 52 here
promeaie ¢he tealizgtien offthecaittight seaky. d¥hers theework sadbbeemtially

eaanleied-thegiaugh,6 cag pec3Q V%@OY%%HC)*E'&“‘%FEGEB@Y&W{'HQH tight
about hlnge 77. alternatively, the assenbgy lough 6 bracket(}Zt
d &

56&h G Rl REtha caddStif hiff
Sorapsitressarl/60at SBpefmits tﬁé@c@agﬁe&/pﬁcé@smﬁ@dma@mmﬁmsp 99
@&g{jg izl iﬁﬁrwt@uw E\aweicg;ieecmftm mﬁéﬁmﬁaﬁlﬁa@éﬂiﬁﬁ@@ ﬁo in
a tion SUC Nn_QOrl tion it is ayaid e_walls of t tr
anr% secil/eréﬁ d%magléid Which' wouid CNb é o° Ad TEAFY The
?GG&/BSIOW@TNL‘?O@?/G%)OS?G?@mlGBﬁe%§8‘?@su‘lﬁﬁJr(‘?cal EolEpREes it
afiheseoadis anddloesenedsoit fallirng: on thefdrdin, gluethaviiiei A strip 99
loakage path pught be realized, 510 case g lypg of SOl Jx less C?Hﬁé'v%t is

or substantlally granular, thé foil 99 can be used to provide an air ti
§85Yrethe ﬁﬁél@q§erﬁtﬁfé’s&9§erﬁoeme%%%t F&Qhé’gug&? ot'PPET
thideil stfip t99eardxmstdatie sifip99bedingsuppkedetahe samesgpbefiilling
83 g drainageipe 4 Odediibe direghian haad Hesesrastively (fauredi1 99

@gggpga h%e a composite one, such as a sandwich foil of an

e parts

upper layer and a lower layer of polypropylene for

strength, and an air tight foil in between these layers.

Figure 2 shows a detail of a system 200 according to the
invention after installation according to figure 1, 1in
which a central soil area 201 is indicated, that does not
need to be consolidated, as well as on either side of it
soil areas 43a and 43b that need to be consolidated indeed.
A pump 31 has been placed on the ground level 141 of soil
area 201 that is not to be consolidated. The pump 31 has an
exit 3la for discharge of water from the soil areas 43a

and 43b to a discharge that is not further shown.

Several entrances 37a,b have been provided on pump 31, to
which entrances pump or suction 1lines 36a,b have been

connected.

From the ground level 141, the pump lines 36a,b extend in a
more or less bent manner into the soil of the soil area

201, in order to at some depth by means of slide



10

15

20

25

30

35

scraper cuts the soil from the trench walls, crumbles it and ur j
downwards to let it fall on the foil strip 99 which is then aIread%grﬁgerP)ﬂrBER 2006

Wo094erig0ntal. Thus it is ensured that the strip has a properRSSENb2I9¥1000864

the upper 15 side of the drainage pipe before the pressing and filling

blade 60 becomes active in the area cohterned. The foil 99 used can be

a composite one, such as a sandwich foil of an upper layer and a lower
lapansEhdgpRpyiéte for SrerRRRR&SE arF&ir tight foltfrBeWten thebga inage
layexss 20d=ghre 2 shows a detail of a system 200 according to the

invention after installation according to figure 1, in which a central soil

area 201 is indicated, that does not need to be consolidated, as well as

JhBithBPLHaWR 95 sOF ardiad®3a 4hBSAb thafnBed s Be GH¥RiGARY for
iddeedagepump 3L hnsdeappacedndthefrodnd imaid 4 obbohsaregm, b

29k that isnqtighe gansolidatgd aThe,PeRP3d-BaS aResXiti3ta IF into the

discharge of water fro g1e soil areas 43a and 43b to a discharge that is
Aot fart Jé??ﬁovz\lﬁéfso everal entrances 37a,b have been provided on

pump 31, to which entrances pump or suction lines 36a,b have been
qonnegted 3eferomi tesgrovad tevel 141 dhe wme linewBead extgnl ifwhich
a_more qr in e soil e SQi 01, i t
e o e o B OV e RS0 o SOb EiodR the
PeFINL256800882 / -17 EBnnedifonLTERTIb EGNnEQS e FdFiZontdre™  bY
dratnageydinest10akie Thedbriportakdrainage bresilOadbidre eomaectecht the

o5, AEiRage £0 tHENad; yapepehes of draipage rbbeng9agdb hatasg ,  43p

known per se and which extend vertically into the soil areas 43a, 43b.

FHEBPRNAGE AnEL L6 Witidraitige ABGENE 84,b (which

As depicted in figure 1 and shown more clearly in figure 2,
a slide connection lla has been provided bétween the lower
end of the pump line 36a and the horizontal drainage line
10a, which slide connection lla is situated at the level of
the imaginary separation area U, that is situated near the
drainage ribbon 9a, "which, as seen in the drawing, is
situated most to the left.

As shown in figure 3 the end 212a of the pump line 36a
extends into the, as seen in the drawing, left-hand end of

the drainage line 10a. An overlap S is formed here.

After some time of dewatering (N, O, P, F), the ground
level 141 will have dropped in the direction Q, and the
drainage line 10a will also have dropped to the position
indicated by dashes. During said drop a part of the overlap
S of the end of the pump line 36a has been able to slide
out of the left end of the drainage line 10a, without the
rest of the suction line 36a or the rest of the drainage
line 10a being troubled by it. In fact the active part of
the suction line 36a has been lengthened with a portion of
end 212a.
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10 are spaced from each other) form drainage screens in the 1500| &% ER 2006
43a, 43b, in order to consolidate them by drainage of the soil presen

W@l eleas.. At the location of fictive border areas U the REHYNUZBW3/000864

43b change into the central soil area 201. 15 As depicted in figure 1 and
shown more clearly in figure 2, a slide £8rmection lla has been provided
between the lower end of the pump line 36a and the horizontal drainage
line 10a, which slide connection lla is situated at the level of 20 the

maginary separditonearaad), tleatds ﬁ'&mat;eﬂswem the drginage ribhorRa, soil

Vé(@é? gen i fne grawing, s E&‘@j Opt t%g‘eglsg Showp in i1
urELé1 3 t%é end 212a of the pump 5 extend mfc;ét e aé\é'nsee*rcwellrﬁiSl ©

tﬁ &Rty left-hand end of the dralnage line 10a. An overlap S is

formed here. After some time of dewatering (N, 0, P, F), the ground level

Hﬁevvlﬂlk@e@&{onpﬁ@em ﬂ@ad'regﬂonb@ aﬁynmﬁaéglﬁf@@ag&“ns (?@Mhene
Iso have dro lgg the posmo dlcate%gy dasgi ring said dropa

SRV P oD S SHREorterRE DURBLIAE 3 SnTASEgs. Strong

Sifeusht @fqhef%?aénd étihe drainggedine n@aahnﬁbMe uegeof thbe soil

gctionline, 36mer t@@d@ﬁb@@h@ﬂﬁain@ga 3rdipeiPadpingdieubleddditr be

in factt e ac art of the suctio 36a ha been len hened with :
oLt o RS WSUEMBER B008 WO 200G b5 or o8 into

P@/N%OS’/@OGBM SABITIRE Sdctfotilife 36a here remains in its place in

the soil area 43a and is not subjected to particular tensile stresses. 5 The

suctipn lige 36a.can.he mankfactired of a; palythepg haying a smogth (o5 g0

outer surface and.is flexible though strong enough to retain its

Eﬁ@g%ﬁ%hgﬁm%}%ﬁgﬁh&ﬁtﬁé@é&ar is shown in figure 4. At the

end of the ribbed drainage pipe 10a an end-piece 213a is
coupled by means of snap socket 214a provided with snap
lips 229 engaging in the valleys between the ribs. Within
the end-piece 213a an adapter pipe piece 215a is clamped
in, which has -a widened pipe portion forming a closing
partition 216a and a narrowed pipe portion 217a formed
integrally therewith. By means of snap socket 214a the end-
piece 213a can simply be snapped onto the end of the

drainage pipe 10a.

The pipe portion 217a then extends from the end-piece 213a
into the drainage pipe 10a. At the end of pipe portion 217a
a clamping coupling 218a has been attached which is thus
shielded from the soil and thus is able to work reliably.
The clamping coupling 218a comprises a sleeve 219a having a
first portion 220a and a second portion 22la, separated
from each other by a ring shoulder 226a. The first sleeve
portion 220a fits onto the pipe portion 217a and in
circumferential sense is interrupted to form conical
threaded lips 223a. A clamping ring 222a extends over the
lips 223a and has an inner surface which is correspondingly
conical and provided with an internal screw thread, which

can cooperate with screw thread on lips 223a. In this way



10

15

20

25

30

35

pressure. 'I_'he dra?nage I_ine 10a_ may in the I_<nown manner beﬂ)q\l_ UI?IQEER 2006
drainage pipe, which as it were is anchored into the soil of the soil'area

W@ 2H0A MWt example of the slide connection 11a (slide con®€3tityh2093/000864

can be similar) is shown in figure 4. At the 15 end of the ribbed drainage

pipe 10a an end-piece 213ais couple‘d1b%/'means of snap socket 214a

provided with snap lips 229 engaging in the valleys between the ribs. '
Winsﬂ%eé(ﬁd-ﬁiggé 237 akadasterppe pRite2158Ss @afhped ithe pipe
whichikas @ Widened pipe portion forming a closing 20 partition 216a and

a narrowed pipe portion 217a formed integrally therewith. By means of

shap socket,214a the end- piece 213a can simply be snapped gnto the

8id of e draitiige FibECIOY FEoTGE pigd fortrSst Fa RS ExdRds?2 12 1S
pormvhdashdyiéde ZE36 im@sthe dfsdnageldips 10a. At thielemd ofgsipang yet
eq_rii%mrggyanézﬁ@le@f;ieaﬁ]geling%%Saslm;E%e? @%{@é%ehdél‘dlﬁ%&th% the
ie rom the soil and thus is able fo. work reliably., The clamp
R 8 ek ¥ Beey ok e & 30t porth DabaRded -
ARBESNF pERIGAIELRI @R pafatsd: FFuM RACK bilter h3P& ridg skegdéped with
226 alhimbrst stegve2 partion 220a fits onto the pipe- portion 217a and in
circumferential sense is interrupted to form conical threaded lips 223a. A
clamping ring 222a extends over the 35 lips 223a and has an inner

BiiratRSw RO RicofRIshdRBIngly Cdtfica? AR {RBvidedRith &R ite5PP 2253
serew thueaidhawdriclrecatreeoperate withestrewfibread omiip$&23aain thisward

way 1ONQYEMBER£D06; WO 2094/93109R PG ANk2QQ3/0Q0864 Sl 1n
the sleéve_219a can be secured ontq8the egrg of the ggie portion 217a, At

HAEr c%rc&r%fe?gﬁlcehfﬁe gfeele B Rion 933 a S pridVided WitR 36a with
sedinysizmlewhidPirtd inmbadingyeerddingirhbanet&isgadestrlearge end
STentt Beies suriaee ofdhe - haxble spictian lingr3Gehd ikevdsathge- I9ibe 10a
qgea%%éér to form overlap S. Said 1 1

D . ai overlap equals the

calculated settlement with some reserve.

When during the operation of the system the soil area 43a
drops, the slide connection 1lla will make the elongation of
a part of the pipe end 212a from the slide coupling
possible. The smooth surface of the suction line 36a and
the presence of the sealing rings 224a, 227a make a supple

slide possible, which is soil and airtight.

Figure 5 shows a preferred, alternative sliding connection
31lla according to the invention, in which at the end of the
ribbed drainage pipe 10a an end-piece 313a is coupled by
means of snap socket 314a provided with snap 1lips 329
engaging in the valleys between the ribs. Within the end-
piece. 313a a cross-partition 316a  is located separating
the inner space of the end-piece 313a into two spaces. A
pipe piece 315a is attached to or formed as a unity with
the cross-partition 316a. By means of snap socket 314a and
lips 329 the end-piece 313a can simply be snapped onto the
end of the drainage pipe 1l0a.
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inner circumference of clamping ring 222a is provided with a ’]519 1]
227a. 10 At the outer surface of the suction line 36a a stop 22%861%] as R 2006

WORAEIMOE been provided, for limiting an inward motion of sRICHAYLANES/000864

36a in the discharge end 213a. In figure 3 is can be seen that the suction

line 36a with 15 receiving end portion-24@a extends within the discharge

end (lengthened with end-piece 213a) of the drainage pipe 10a in order

to form overlap S. Said overlap equals the calculated settlement with

spneyeservei2R wher dwingthe operatian efithgsystemtbgsobaea  with
3a drops, the slide ection.lla yy e the elongation of. a part.of .

R O it s bEon g LAZal M ring

ofiReé suction i 364 RRE thé PreSeRcBE fiecstaling rifgseoRacp7aR nut

»2ake a suppiedds slidepossikle, whick imsdil anbaidight3 Fguream&haws -in

a preferred allemagive shidingcannection, 3llaaceardiog © e, o 3314 is

invention, in which at the end of the _ribbed drainage pipe 10a an

ETFPRIEB1345E cotifled HYB0Hans §nEPTocket 199 GGleur faces
Wil snapdips 329 engagiagaache ablieys. between the ribs. Within the
end- piece-313a a cross-partition 316a is located separating the inner

ace of the end-piece 313a intQ fwo spaces. A pipe piece 315ais . .
T RSHE SP B BTty IR oe e 9o Te pa ion 320
Hednd of 8#&e¥8ekaBIUCANd Aiba 3 BrPrIEEFicEE I 30asHh SRy by a

ke sgappeshoderthe 2ead hhthexdainageieel 10a. HKhNOYHMBER2@0G 154 .
2 5 P 03/000864 . -20 ipe,pie r st .
?%%a,%éjgﬁ%%ngjsﬁ%%§2§ %wt %ni%gggutgﬁ gugrfa(g(jar%s% 3%%;1 I%gisg geggrtlon

pacéd, Whtth fifg BD9%iS%eritibtdy i eRddmkrentiabdiredfo® ATRAREINILY
828 giiovidedhwithoant éxtersmat-thuead 330gpand Anrin3axial directipreventing

w&%&%uﬁebEQBWaHQBQEéH”§%$é3E%§%ion 317a and widened sleeve
portion 320a. The clamping ring 322a axially abuts sleeve
portion 320a. Likewise, the narrowed sleeve portion 32la
is provided with a sealing ring 324a sealingly engaging
smooth pump pipe 36a -yet allowing a sliding movement of
pipe or line 36a with respect to‘portion 315a and threwith

with respect to drainage pipe 1l0a-.

| By rotating the nut 323a it is threaded onto the widened

portion 320a while contracting the clamping 322a, thus
generating a clamping connection -axially fixed- between

the sleeve 319a and the end piece 313a.

The sliding connection 31la is shielded off from the soil

by the end piece 313a so as to ensure a proper functioning.

At the outer surface of the suction line 36a a stop 325a
has furthermore been provided, for 1limiting an inward
motion of suction line 36a in the discharge end 313a. In
figure 4 is can be seen that the suction 1line 36a with
receiving end portion 312a extends within the discharge end

(lengthened with end-piece 313a) of the drainage pipe %a in
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arranged over the ring 322a, so that the conical surfaces 331 Oa]\rllgv’ﬁ/@z

engage each other. 10 In addition, a sleeve 319a having a widened R 2006

W 8PSBM5a and a narrowed portion 321a, separated from cREHBE2693#90864

a ring shoulder 326a has been placed on the pipe piece 315a. The
widened sleeve portion 320a fits onto'tidd pipe portion 317a and is

provided with sealing rin%s 327a sealéggly 15 engaging the outer surface
GstRHot S17¥8t STESERRRy Tvatdris iGN HetnBe ®plielSoribR 31Fbculated

arRd widenagksleawth postien d28ar¥ee clamping ring 322a axially abuts
sleeve portion 320a. Likewise, the narrowed sleeve portion 321a is

rovided with a sealing ring 324a sealingly engaging 20 smooth pump =
BET 6B ar SRRy & ERARG ridorRt ST i€ Br ffe SOARRRIBSEE: Pish
depoatioy 315gpasd thfewithiwith respégt toothsirragbepiperf0ad Byatural or

@E@L@i@?arll{t 323aitds thfﬁ@d‘?&r@&t{; t%WiQ%?ﬁ&v@5 B@ti%‘i%%% ze that
hile, contracting the clamping 322a, thus ecrl1erat| aclam§|
SO R o TNy 5. bEMNCRR B SBEGS 3164 IndBRPEnd patR Per oo

3132, Mheadtisng cifhetlion Sohass shiekiedBiEfremmihe soill Borbphetacles

@‘l}dhmg%s&alaﬁg agke|Nsure a&ﬁr?peé&wﬁ‘digmmb Atttle Md@hgwfage its
f the suction line 36a a stop 325a has furthermore been provi . far

R e e e e oy Fhides that

35 figure it cahlte RAPIPEE theV&ictidiBneS36d With eealingehdthe cut

partibacd 2a wkiendswitbindheydischatge dotlaflesgthenad with upward and

ard-Riecesna)of dhe drainage pipe 9a in 10 NOVEMBER 2006 WO
2004/051005 PCT/NL2003/000864 -21 order to form overlap S. Said

overlap equals the calculated settlement with some reserve. When
Abkengriheitrsich thegiougialcande hindered bypdigh 3densityrtypek ofiaking
S prdy Ohstaslesi R nakuahare Aricigh-patyee. i oFder Ioemeye Ghrtion
piniipze thal, inder te plough, can be eduipped with means knownger,, ¢
Se

strongly resembles a chain saw and may consist of an
endless chain which may or may not be provided with teeth
and/or scrapers. A chain here runs in the centre of the
device about a drive wheel at the upper side of the device
to a turn wheel at the lower side of the device. The shafts
of the chain wheels are perpendicular to the direction of
travel of the device whereas the chain runs in the plane of
the direction of movement of the device. Here the device is
furthermore provided with the means described earlier on
for supplying the pipe and possibly the U-shaped soil
closing blades. ‘

The movement of the chain may take place in continuous
rotating movement or in an up and downwardly oscillating
movement. In a special embodiment several chains may zrun
side by side possibly having an opposing direction of

movement.

Alternatively the plough can be provided with one or

several vibrating mechanisms to 1let the plough make a
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the cut surface. When necessary these blades make an upward and

downward movement. 15 Alternatively ¢ making the trench, the

trench-making device can be provided with a ground cutter in the portion

Bt bt AY/ efiiRErFEsiage bf thedarketiheibbes. mMastwneiEresémbiesl as
a ehaigsavsand enay:consist of an endless chain which may or may not

be provided with teeth 20 and/or scrapers. A chain here runs in the centre

of the device about a drive wheel at the upper side of the device to a turn
Witedisat B0t Rivéide BPMeSISREESTROSh AR P dfe EHARYRRSSs gpe also
nespesdidulr dmthe disectmmobiravebabigudevice wheleas the chain

runs in the plane of 25 the direction of movement of the device. Here the

device is_ furthermore provided with_the means described earlier on _for
SUppIdndthé Pe ahll pdssibRAREU-Hidped SGF cISYiRG Bisded™sh ThHethods
dogementdf thelshiain magrtaképlacasedontimuoushotatiegphovementn of
HilRRUR anddewnwardyaseillating gagvamant i aspegialcircumstances
%rplbo% lent seg%al CQ@HEE@?XEU” siq%Jt_)% sideS %srsibly havinL(];Jb N from
opposing Sitection of Movement-35 Aterma (R/elyt € pﬁgugﬁ:ggn gt FFO
PFOERE WilCEAE BF Veral SibratROPbERANISAS to Rt thbaplgdgh maken  a
INNOVEMBER 2086 \AEH2318E4/31 50481 EpBEFANUL083M0008640d can
%E mﬂ%%f'%@omﬁakwgor%ggpm ¥epe %%@(S%ﬁﬂtfa%veefégfter
to It. It is noted that the systenis and methods discussed can also 5 be

G FORSF Aditodt SR SubHRuESSs ¥GiF $7 addort 3 hotdifthsfprrated
Sestemslamdwactodshat has been withdrawn from the landfill.

The sliding connection between the drainage line and the
pump line according to the invention permits the lines to
smoothly follow the movement of settlement of the soil area

from which water is being withdrawn.
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compartment. The above-described apparatus and method can be used
le%n\%\gthdrawing water from the landfill, whereafter the minerals present in

the water can easily be separated 15 from the water that has been

withdrawn from the landfill. The sliding connection between the drainage

line and th I ding tq the inyenti its the lines t
L -smodiR ROk the thEURRRIFNER SEARMET drinB &bl Lrt ol AbAEN
Froatel isbpnawEhdravcHGNOMFVERR 3PPEa LGS EoBysEsify

withdrawing liquid, in particular water,_ from a soil area, such as for

2 SsHtaatly KPBERMHrARY b RN IR S AXERIAINImeans
doRHFALERy dOMMYRFY ELRBT B SHASEIIALY \REElvanie #A!l end

a substantially horizontally extending drainage line, which is afranged in
sahk syidoa resdipitantheasblly fibiergasyetahlougxErnddngnaraynage

-extendi aj a ich | rapsiti i er. -
i T ARRCHE e PR R HET R RS YRR LF PHE soi
T linialagasse tn&wtocig e sdeetodm wowgrpld sitiexde: nolksglechfa o agd area

to be treated, an oversize of line. length being provided jn the transitional
LG T T o= ol ) et e o e
tht tberlvessiga heyingeatt reastediengtitivhish aloa beniowsd$ bdiusied to

the expected settlement, 3. System according to claim 1 or 2, the _

ChARg&RoNATArh BEG il At dREGPEEGR O sPIBWARPAT HEIOREHg

outSIRRIGIPEARS: 40PYSEFRACEY ARY Ge3tBd,; %0f VBPSVEESIEF line
being designed as a slide connection with an overlap )
length being provided in the transitional area prior to

making the system operational.

2. System according to claim 1, the oversize having at
least a length which at a minimum is adjusted to the

expected settlement.

3. System according to claim 1 or 2, the transitional
area being situated near the outermost downwardly extending

drainage means.

4. System according to claim 1, 2 or 3, the oversize
being designed as a slide connection with an overlap

between two line ends that are inserted into each other.

5. System according to claim 4, the line ends being
formed by a discharge end of the drainage line and a

receiving end of the pump line, which at the location of
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Iocation of 10 NOVEMBER 2006 -24 the slide connection can be slid into

tht%a her{%&g{lnéorguog a@ Iap eit-tgnat o) 8acﬁ §¥E§|m gﬁ%ordlng

Jaim 5, e receiving erd e~pump I|ne eing sli

Tfoanoomgmedatecinlihe @tcfmat eluta:tilamdralnage line. 7. System
according to claim 5 or 6, the slide connection comprising a sleeve part
and a clamping part for securing the discharge end of the drainage line to

6.the %%@maacwmginﬂ@m ifn (153, sleewe maskshaaly Baldlingthehe
recelvmg end oft ump line. 8. System according to claim 7, a seallng

PUBEINg HRearRfel) deriy srecanatateth é%dﬁ?ﬁn@'e?@@fﬁ% end

ofPYRe Hrg%l%a%}éstqm%ccordmg to any one of the claims 4-8, the slide
connection being provided with a limiter which is active in the direction of

mutual approach of the discharge end of the dralnage line and the

recei d e ystem.agco
cla Wﬂhgémcgyﬁ £§d i%‘gﬁdegtagﬁakg)ly ached t?) hgserﬁ{dé%%lon
codmnmwa sbbeaebpardarendf @ sodpmonngcpanr.t 1foysecuring
lide connection, bein ac ated within a

AT CIT) S e e S T o Sl B M,

bySydtempaseprdbiue dty, onaef dleetecqshira cklidatiiereoithing the
downwardly extendln%? rainage means are elongated and spaced from

recedyaneres §fsithalWiBink 2eciaim 12, wherein the downwardly

8. System according to claim 7, a sealing being arranged
between the sleeve part and the receiving end of the pump
line.

9. System according to any one of the claims 4-8, the
slide connection being provided with a limiter which is
active in the direction of mutual approach of the discharge
end of the drainage line and the receiving end of the pump
line.

10. System according to any one of the claims 4-9, the
discharge end being detachably attached to the end of a

drainage line, such as by means of a snap connection.

11. System according to claim 10, the slide connection
being accommodated within a sleeve that is part of the

discharge end.
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Assembly for withdrawing liquid, in particular water, from a soil area for

12c00dgating | 89@?5@'”19%&QHmboer{eOB%VSEEQSQ%%%’&%'”@Oc%{i% e of
thepreceding claims, which each are’ connecteéd'to acentral pump with

whideg owrtheurdpvinea i€ 1 xsesrbdhdfion gvithcadwagelimednis arécular
water, from a HSO" area fo removing substances from the soil area,

e'&fflﬁﬁﬁﬁ gaa(' umtiRrs sygt%rpnse d -any one of the claims 1-13,

which each are connected to a central pump with their own pump line.

13. System according to claim 12, wherein the downwardly
extending drainage means are formed by drainage
strips/ribbons.

14. System according to any one of the preceding claims,
wherein the horizontal extending drainage line is covered

by an air sealing layer.

15. Assembly for withdrawing liquid, in particular water,
from a soil area for consolidating i1t, comprising a number
of systems according to any one of the preceding claims,
which each are connected to a central pump with their own
pump line.

16. Assembly for withdrawing liquid, in particular water,
from a soil area for removing substances from the soil
area, comprising a number of systems according to any one
of the claims 1-13, which each are connected to a central
pump with their own pump line.
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