NOVEL DRAI NI NG WALL, METHOD FOR PRODUCI NG SAME AND ELEMENT | MPLEMENTATED
THEREBY. The invention relates to a novel draining wall, to a nethod for
producing it and to an el enment used in so doing. The techni que of the
draining wall is well known. It is a technique which is dgkb%ggm@ €1that
of - di aphr ag¥Q¥#¥1t or produci ng continuous 5 French drai ég hs
(10-20 netres and nore) which cannot be reached using conventi onal

eart hwor ki ng techni ques. Such drains are Sroduced by excavating under -
excavation fluid and by gravel-filling successive el enental panels which
becone conmuni cating as the work progresses. For this, tenporary shuttering
I's placed at one end of each panel Nto allowthe filtering 10 materi al
(gravel) of the panel Nto be retained while the panel N +1 is being

excavated. This shuttering is then renoved after the end of the
gravel -filling of :

Nouvel aroi drainante rocédé pour sa réalisation et

glément mis en oeuvre.

L’invention concerne une nouvelle paroi drainante, un
procédé pour sa réalisation et un élément mis en oeuvre dans
cette réalisation.

La technique de la paroi drainante est bien connue.

5 C'est une technique dérivée de celle de la paroi moulée pour
réaliser des tranchées drainantes continues & des
profondeurs (10-20 métres et plus) impossibles & atteindre
avec les techniques de terrassement conventionnelles. La
réalisation se fait en excavant sous fluide d’excavation et

10 en gravillonnant des panneaux €lémentaires successifs qui se
trouvent en communication & mesure de la progression du
chantier. A cette £fin, & une extrémité de chague panneau N
est placé un coffrage provisoire qui permet de retenir le
matériau filtrant (gravillons) du panneau N pendant

15 1l‘excavation du panneau N+1. Ce coffrage est ensuite extrait
lorsque le gravillonnage des panneaux N et N+1 est terminé
de part et d'autre dudit coffrage.

Cette technique ne convient pas toujours & la
réalisation d’une paroi drainante dans un terrain en pente

20 susceptible de glissements. En effet, en raison du fait que
la paroi est continue sur toute sa hauteur et toute sa
longueur et présente donc une surface importante, et gque les
panneaux déja réalisés ou en cours de réalisation sont
remplis de fluide d’'excavation (mélangé a des gravillons

25 pour 1les panneaux réalisés) jusgu’au niveau du sol, le
fluide d’‘excavation exerce sur la face aval de la parci une
poussée importante qui peut activer le glissement de terrain
avant méme d’'avoir mis la paroli en service.



the panels Nand N+ 1 on either side of the said shuttering. This
technique is not always suitable for producing a draining wall in sloping
|l and liable to slippage. This is because, since the wall is continuous 15
over its entire height and over its entire length and therefore has a | arge
surface arewomd9ssince the panels already produced or in tREHRIFRUIE of
bei ng produced are full of excavation fluid (mxed wth gravel in the case
of the panels produced) up to ground |eveR, the excavation fluid exerts a
great deal of thrust on the downstream face of the wall and may cause the
land to slip even Bgalgpente }HRmpkei dmsigmiasefofdrapes. PPRr a88PR+®H, the
boi ng. made. 1 g Che ranel KAl oady Lok L e ot on T and e and
h Whi ch excatSELoReor e as oL PRS FE S BBRRRE et (9 13088 HRE nake
it possible tolalbedcavation géngrecdes prafidisndeftxanchiéespansEghliers,

5 d’éviter des fuites de matériau filtrant du panneau N vers

le panneau N+1 durant l‘’excavation de ce dernier.

La technique actuelle ne permet pas de vérifier 1la
continuité de la paroi au fur et a mesure de sa réalisation.
Cette vérification ne peut &tre faite qu’aprés évacuation du

10 fluide d’excavation sur la totalité de la largeur de 1la
paroi donc aprés achévement de celle-ci.

La technique actuelle n’autorise pas une mise en
service fractionnée, progressive  pendant la  phase
d’'exécution.

15 La technique actuelle ne permet pas de procéder a des
opérations localisées de maintenance telles que curage, ré-
excavation pour changement du matériau filtrant sans
remettre sous fluide d’excavation la totalité de la paroi et
donc retomber sur les inconvénients précédents.

20 Enfin, la technique actuelle ne permet pas la pose d’un
conduit de drainage continu en fond de paroi.

La présente invention vise & remédier i ces problémes
et inconvénients en proposant un nouveau type de paroi
drainante.

25 La présente invention est basée sur 1l’'idée de réaliser
panneau par panneau la tranchée drainante tout en prévoyant
des moyens permettant de mettre en cqQmmunication
ultérieurement les panneaux constitutifs de la tranchée en
vue de rendre celle-ci opérationnelle.

30 Plus particuliérement, l’invention concerne une paroi
drainante constituée d’une pluralité de panneaux
élémentaires (P) remplis d‘un matériau filtrant (10},
caractérisée en ce que lesdits panneaux sont séparés les uns
des autres par des éléments intermédiaires (J) moulés dans

35 1le sol et en ce qu’un &lément (2) mettant en communication
chaque paire de panneaux adjacents est noyé dans la partie
inférieure de chaque élément intermédiaire.



25 towards the panel N + 1 during excavation of the latter. The current
techni que does not allow continuity of the wall to be checked as it is
bei ng produced. This verification cannot be done until after the excavation

fluid has b ﬁgpved fromthe entire breadth of the wall t}gﬁ;ﬁ{l e after
t he wal | ha?eﬁgjé 3orrpl et ed. -2- The current techni que 5S no %%I | ow
entry into service by instal nents as consﬁruction progresses. The current
t echni que does not allow | ocalized mai ntemance operations such as cl eaning

and re-excavation h0nGR3RILAY Lo8-dddd €khh%ement un procédé pour 1la
réalisation d’une paroi drainante conforme & 1‘'invention,
caractérisé en ce qu’il comprend les étapes suivantes :

a) réalisation de forages ou d‘excavations E1 & En

5 espacés le long du tracé de la paroi drainante & réaliser,

ces forages ou excavations étant espacés les uns des autres

d’une distance correspondant sensiblement & la longueur d’un

panneau élémentaire de la parci et réalisés sous fluide
d‘’excavation.

10 b) positionnement & la partie inférieure de chacun de
ces forages ou excavations d’'un élément tubulaire comportant
une partie centrale pérenne et des parties extrémes obturées
éliminables, ledit élément étant orienté sensiblement dans
le sens de la paroi drainante & réaliser et d‘une longueur

15 1légérement inférieure 3 celle du forage ou de l’excavation,

c) durcissement du fluide d’excavation se trouvant dans
chacun desdits forages ou excavations ou substitution de
celui-ci par un matériau durcissable de fagon & former des
éléments intermédiaires J1 & Jn en matériau durci, moulés

20 dans le sol,

d) excavation sous fluide d’excavation d’une premiére
tranchée élémentaire entre les éléments intermédiaires J1 et
J2 obtenus en c}, et élimination des parties extrémes
obturées éliminables des é&léments noyés & la base desdits

25 éléments intermédiaires et tournées vers ladite tranchée,

e) remplissage du trongon de tranchée obtenu en d) par
un matériau filtrant, et évacuation du fluide d§’excavation
se trouvant dans ledit trongon de tranchée, afin d‘obtenir
un premier panneau élémentaire,

30 f) obturation de la partie centrale de 1’'é&lément noyé
dans 1’élément intermédiaire J2 & un stade quelconque du
\ procédé mais avant l’é&tape g) suivante,

g) excavation sous fluide d’éxcavation d‘une deuxidme

tranchée élémentaire entre les éléments intermédiaires J2 et

35 J3 obtenus en c¢}, et élimination des parties extrémes

obturées éliminables des éléments noyés i la base desdits
éléments intermédiaires et tournées vers ladite tranchée,



5 mterial to be carried out without placing the entire wall under
excavation fluid again and therefore again encountering the aforenentioned
drawbacks. Finally, the current technique does not allow a continuous

drai nage pipe to be laid at the bottomof the wall. The present invention
sets out toVBVEMBHe these problens and 10 drawbacks by PEEFRIAMEPSa novel
type of draining wall. The present invention is based on the concept of

produci ng the French drain one panel at 4 tine while at the same tine .
provi di ng neans t

all ow.the constituent panels of fhe.drain to be placed
i n comuni cation 3) t’fle“ééﬁélsa%ﬁﬂ% H §tr°§¢f’8t€? e“ﬁ%" i I?bge%ueﬁlnt%)b I ng
this drain operaaténtdu fibltrant, et éwmmmtdpacidu cdulide tihexcavatridmn

rel ates to adrai.pi o} i uhek el t gt opadied,s (P)
filled with ggf ?f?%?ﬁ%%ﬁt?ger%‘?ﬁﬂg%%?ﬁgrda&ct eri fg%ei'nstgﬁgt at%e salzcsi
panel s are sEBafey¥PNe RATRRAL fHETENLS}Te.

5 i) obturation de la partie centrale de 1'élément noyé
dans 1l’élément intermédiaire J3 & un stade quelconque du
procédé mais avant l’'étape suivante,
et ainsi de suite jusqu’ad@ l’achévement de l’ouvrage, et

j) l'ouverture de la partie centrale de chaque élément

10 noyé dans un €lément intermédiaire quelconque & un moment

quelconque aprés 1l’évacuation du fluide d’excavation se

trouvant dans les tranchées €lémentaires situées de part et
dfautre de cet élément intermédiaire.

Selon un mode de mise en ceuvre, le matériau durci des

15 éléments intermédiaires est recoupable, 1l’é&tape d’'excavation

(d) est réalisée de maniére que l’outil d‘excavation vienne

recouper les cdtés des éléments intermédiaires J1 et J2

contigus & ladite tranchée, et 1’é&tape d’'excavation g) est

réalisée de maniére que l’outil d’excavation vienne recouper

20 les cdtés des éléments intermédiaires J2 et J3 contigus &
ladite tranchée.

Selon un autre mode de mise en oceuvre les étapes
d’'excavation d) et g) sont effectuées sans venir recouper
les cdtés des éléments intermédiaires J1 et J2, et J2 et J3,

25 respectivement, l’'élimination des parties extrémes obturées
éliminables des éléments noyés & la base des éléments
intermédiaires étant effectuée d‘une autgxe maniére
appropriée, par exemple par un moyen ou outil prévu dans la
partie centrale pérenne de 1l’é&lément tubulaire ou introduit

30 dans celle-ci 4 partir du sol. Avec cette variante, le
matériau constituant les éléments intermédiaires n’a pas
besoin d’étre recoupable, bien évidemment.

Facultativement, si on le désire, le procééé peut.
comprendre en outre, la pose de conduits de drainage

35 perforés reliant les éléments tubulaires de deux éléments
intermédiaires successifs et servant de collecteurs, avant
la mise en place du matériau filtrant.



I nternmedi ate elenments (J) noulded in the soil and in that an el enent (2)

pl aci ng each pair of adjacent panels in comunication with each other is 20
enbedded in the | ower part of each internediate el enent. The invention al so
relates to a nmethod for producing a draining wall in accordance with the

i nvention, cW@P%8%¥tized in that it conprises the fol | owi nd<S{FRI%01L
produci ng di ggings or excavations E1 to En _spaced along the line 2 of the
draining wall to be produced, these diggings or excavations being spaced

apart by a distance tr.h"”‘ih%fzf!%ﬁ Qéné&?x?e C&h ﬁ?ﬁ?&d%léfe&th%&?ﬁ%&@ Ohtgﬁs
el enmental panel of e wal I "and "berng produced under excavati on F1 . b)
posi tioni ng at PO |lewstigsaren cfewwxeh dr nueeddédidgyilidaventigeaesyPundaa
tubul ar el ementrgalGlsadiiba a8’ BRE BRIHNEL lirhdhaRek! s806n 30 irfRNt e Blug
closed-off end c%?nrptosr’tet hgmsaal gaxetl.ieerrert‘:%.lbeﬁlarnl.g'lengcrergtrzga é lpeésrsen%leon%n un
5 matériau relativement résistant (par exemple en métal), des
partie extrmes tubulaires obturées éliminables en un
matériau relativement £fragile (par exemple en matiére
plastique), et un moyen d’'obturation temporaire de ladite
partie centrale.
10 Selon un mode de réalisation préféré, ledit moyen
d’/obturation est actionnable depuis la surface du sol.

Selon un mode de réalisation particulier, ledit moyen
d’obturation comprend un é&lément gonflable, tel qu’un
ballon, pouvant étre gonflé et dégonflé depuis la surface du

15 sol. En variante, une vanne peut &tre utilisée comme moyen
d’obturation réversible.

Les éléments intermédiaires peuvent avoir une section
transversale de forme quelconque, par exemple carrée,
rectangulaire ou circulaire. La dimension des é&léments

20 intermédiaires, perpendiculaire & la tranchée peut &tre
égale ou supérieure a l’'épaisseur de la tranchée drainante
4 réaliser. Une largeur supérieure peut étre intéressante,
surtout en terrain meuble, pour minimiser les risques de
contournement de 1l’élément intermédiaire par du fluide
25 d’excavation.

Les éléments intermédiaires peuvent étre réalisés comme
conséquence du durcissement du fluide d’excavation lorsque
celui-ci est durcissable, par exemple lorsqu’un coulis
durcissable est utilisé comme fluide d’excavation, ou bien

30 par substitution d’un matériau durcissable (par exemple un
mortier ou un béton plastique) au fluide d4’'excavation
. lorsque ce dernier n’est pas durcissable.
Lorsqu‘on emploie un coulis durcissable pour réaliser
les éléments intermédiaires, il peut é&tre de toute nature
35 pourvu qu‘il durcisse en un matériau durci de cohésion
suffisante pour qu’il joue son réle d’élément intermédiaire.
A titre d‘exemple non limitatif on peut utiliser un coulis



the direction of the draining wall to be produced and being slightly
shorter than the digging or excavation, -3- ¢) curing the excavation
fluid lying in each of the said diggings or excavations or substituting a
curable material for this fluid so as to forminternedi ate elenents J1 to
Jn made of Wo93dIsanteri al noul ded in the soil, d) excavat iBGI/FRIFEAII6
excavation fluid, a first elenmental trench 5 bet ween the internediate

el ements J1 and J2 obtained in c), and destroying the destructible .
closed-of f end parts_4, 5) of the el enents enbedded at the base of the said

i nt er medi at e @ RRagMtde BERCIPIER oF S8 imedkar &8 £Ruligi unerfeky durci

peut &tre aisément recoupé par l’outil d'excavation.
Les fluides d’excavation utiles pour l’excavation des
tranchées é&lémentaires entre les éléments intermédiaires
5 doivent étre non durcissables et non colmatants. De tels
fluides peuvent &tre préparés a partir de produits bien
connus disponibles dans le commerce auprés de divers
fournisseurs. On peut citer, par exemple le REVERT® fabriqué
par la Société JOHNSON, distribué par JOHNSON FILTRATION

10 SYSTEMS, Z.1. 86530 Availles. La rhéologie de ces fluides
est facilement réglable en suivant les conseils des
fabricants. Les propriétés de non-colmatage résultent
habituellement d'une biodégradabilité du fluide.

Le type de matériau filtrant mis en place dans les

15 tranchées é&lémentaires constituant la tranchée drainante
n‘est pas critique. Ce matériau est habituellement formé de
sable, gravillons et graviers dont les granulométries et les
proportions sont choisies en fonction des conditions
prévalant sur le site de la tranchée drainante. L’homme du

20 métier saura déterminer un matériau adéquat pour chaque
situation.

La description qui va suivre sera faite en se référant
aux dessins sur lesquels :

Les figures 1 & 6 sont des vues schématiques en coupe

25 illustrant les différentes étapes du procédé de 1’invention
et la tranchée drainante finale obtenue.

La figure 7 est une vue schématique en perspective d’un
élément tubulaire, mis en oeuvre dans le procédé de
l'invention.

30 Sur les figures 1 34 6, on a représenté les différentes
étapes de réalisation d’une tranché drainante par le procédé
de 1l’invention.

On commence par réaliser des excavations E1 4 En, par
exemple, sous fluide d’excavation durcissable 1 dont trois

35 ont été représentées seulement (figure 1) dans un but de
simplification de représentation. Il est i noter d’ailleurs
gue, les excavations El & En n‘ont pas besoin 4’&tre toutes



e) filling the length of trench obtained in d) wth a filtering material,
and renoving the excavation fluid which lies in the said length of 10
trench in order to obtain a first elenental panel, f) closing off the
central part of the el enent enbedded in the inter madl ate el enent J2 at an
arbitrary stWQS8™M7the nethod, but before the next step g) PCIFRAUBIR, ¢ ng,
under excavation fluid, a second el enent al trench 15 bet ween t he

i ntermedi ate el enents J2 and J3 obtained ih ¢ and destroying the

destructible ¢ d-of f el ne t base éf
the said int erﬁgﬁfﬁ?%eselaé‘pﬁ%h‘{)a&é %eki@%rr t g% %%? ngbw%‘gg‘?g?ﬁées‘sal cil‘?'?"énch
h) f||||ng thedmem@thebeQmE#RnﬁRﬂnQ¥ ﬂ@dppnrgﬁlﬁmtpaa exemple ngrémtigsnl |

and renovi ng g, S Cayad v drld!im -Whigahd! 'uﬁsph:QmEQ? Sahss | copt iy tranch
in 20 order é obtain a sec%Pd elemsnta1 anel
eux panneaux drainants élémentaires situés entre les

5 éléments intermédiaires moulés dans ces excavations, puis
réaliser les excavations E4-6 et ainsi de suite.
Avant prise du fluide d’'excavation, on descend dans
chacune de ces excavations un &lément tubulaire 2, illustré
en détail sur la figure 7, comprenant une partie centrale 3
10 en métal dans laquelle est enfilé, de fagon centrée, un
conduit 4, clos &4 ses extrémités par des opercules 5, en
matiére plastique, de longueur supérieure a celle de 1la
partie 3, mais légérement inférieure & la longueur de
chacune des excavations E. L‘élément 2 comporte en outre un
15 tube 6 perpendiculaire & la partie centrale 3, raccordé i
celle-ci et communiquant avec l’'intérieur du conduit 4 gréice
'3 des percages adéquats prévus sur la partie centrale et le
conduit 4 et s’étendant jusqu’au-dessus de la surface du
sol. L’élément comporte enfin un ballon gonflable 7 situé 3
20 l‘intérieur du conduit 4, au droit du tube 6, qui peut étre
gonflé ou dégonflé depuis la surface du sol grdce & un petit
tuyau 8 courant dans le tube 6. L’é&lément 2 est orienté
sensiblement parallélement & la direction de la tranchée.
1’ élément 1 peut reposer sur le fond de 1l’excavation le
25 recevant, comme représenté, mais ce n’est pas obligatoire.
On laisse ensuite le fluide d’excavation faire prise
dans les excavations El1-3 avec comme résultat la formation
d’éléments intermédiaires J1 4 J3 moulés dans le sol et
enrobant, & leur extrémité inférieure, 1les é&léments 2
30 (figure 2).
L’étape suivante consiste & excaver, sous fluide
. d’excavation non durcissable, une tranchée élémentaire T1
entre les éléments intermédiaires J1 et J2 & l’aide d’un
outil 9 approprié, telle qu’une benne d’excavation ou
35 équivalent, en faisant en sorte que l’outil vienne remordre
les cdtés des éléments intermédiaires Jl et J2 tournés vers
la tranchée T1. Ce faisant 1l’outil vient rompre notamment



1) closing off the central part of the el enent enbedded in the internediate
elenment J3 at an arbitrary stage in the nmethod, but before the next step,
and so on until the work is conpleted, and 25 j) opening the
central part of each el enent enbedded in any arbitrary internedi ate el enent
at any arbiwoesmsmonent after the excavation fluid |ying PEIFRYE/08136nent al
trenches situated on either side of this internedi ate el ement has been
renoved. According to an enbodi nent, the8cured material of the 30 )
Internedi ate el enments is cuttable, the excavating step (d) is carried out
so that the desawrtnépités dw)cendditi d en Matdidhes pastiguenteurpérst e

elements J1 3pgs)?1208BERMbak® fotisthmeheNTds cPtkdulRsesCaFRdIFY 35t.ePney) iS
carried out %%dghi% %Q%nchée Tl terminée, elle est remplie d’un milieu
filtrant 10, approprié&, tout en procédant au pompage du
5 fluide d’excavation afin d’'éliminer celui-ci de T1 (figure
4). On obtient ainsi un premier panneau élémentaire P1l.

On peut alors passer & l'’excavation, toujours sous
fluide d’excavation non durcissable, de 1la tranchée
élémentaire T2 entre les €léments intermédiaires J2 et J3.

10 Toutefois, avant d’exécuter T2, on s’assure que le ballon
gonflable 7 obture 1’é&lément tubulaire en sa partie
centrale. A cette fin, le ballon 7 peut &tre gonflé soit
avant le positionnement de l/'é&lément 2 dans l’excavation,
soit aprés mais en tout cas avant la réalisation de 1la

15 tranchée T2.

Il est impératif que l’'élément tubulaire soit obturé
pendant la réalisation de la tranchée T2, au moins lorsgue
l’outil d’excavation arrive au niveau de 1l’élément 2 car,
dans le cas contraire, le fluide d’'excavation remplissant T2

20 passerait a4 travers l1l’élément 2 et viendrait envahir 1la
tranchée T1 précédemment réalisée, ce qui irait & 1’'encontre
du but recherché par l’invention qui est de n'avoir qu’une
tranchée élémentaire remplie de fluide d’'excavation & 1la
fois.

25 L’'excavation de la tranchée é&lémentaire T2 est opérée
comme celle de la tranchée élémentaire Tl, avec destruction
des extrémités obturées des &léments 2, puis on déverse du
matériau filtrant dans T2 tout en pompant 1le £fluide
d‘excavation (figure 5). On obtient ainsi un deuxiéme

30 panneau &lémentaire P2.

L’exécution des panneaux élémentaires suivants P3 4 Pn
g’opére de la méme fagon que décrit pour Pl et P2, jusqu’id
achévement de la tranchée drainante.

Chaque é&lément tubulaire 2 doit é&tre finalement

35 désobstrué pour assurer que les divers panneaux é€lémentaires
constituant la tranchée drainante communiquent en service.
A cette fin, on peut dégonfler, puis extraire les ballons 7



-4- excavating tool (9) cuts into the sides of the internedi ate el enents J2
and J3 adjacent to said trench. According to another enbodi nent, the
excavation steps d) and g) are carried out without cutting into the sides
of the internediate elenents j1 5 and J2,and J2 and J3, respectively, the
destructi bl eW%34%3tl of f end parts of the el enents enbedded Pét%’%wml}éée of
the internedi ate el enents bei ng destroyed |n sone other appropriate way,
for exanple using a nmeans or inplenent proVided inside the permanent

ol 1wt t hi StipFeet <L cRERRE puf 84 G VRRTR  diaFois arcibokurtAR,
the material ofluwscdh t héekbhraeminti adéun| &mlnton particulier peut étre
effectuée a4 tout moment dés lors que les deux tranchées
élémentaires flangquant l‘’élément 2 comprenant ledit ballon
5 ont été vidées de leur fluide d’excavation.

Il est a4 noter que les tubes &6, aprés extraction des
ballong, peuvent trouver une utilité comme piézométres ainsi
que pour la maintenance des passages ménagés entre les
panneaux é&lémentaires. On peut, en effet, les utiliser pour

10 envoyer un jet d‘eau ou d’air sous pression visant & rincer
ou déboucher ces passages.

Sur la figure 6, on a illustré une variante d‘exécution
optionnelle incluant une étape de positionnement de conduits
perforés 11 faisant office de collecteurs entre les éléments

15 2. Cette étape optionnelle est réalisée i la fin de
l’excavation de chaque tranchée &lémentaire, avant Ile
déversement du matériau filtrant. La localisation des
ouvertures des é&léments tubulaires dans le fluide
d*excavation en vue d’y raccorder les conduits 11 peut é&tre

20 facilitée par un dispositif de repérage a4 ultra-sons, connu
en soi.

A titre indicatif et non limitatif, la paroi drainante
peut aveir une épaisseur de 40-150 cm et une profondeur de
10 3 20 m et plus. Les éléments intermédiaires peuvent avoir

25 une longueur de 1,5 &4 2 m, et les tranchées é&lémentaires
peuvent avoir une longueur de 4 3 12 m.

Il va de soi que les modes de réalisation décrits ne
sont que des exemples et l’on pourrait les modifier,
notamment par substitution d‘équivalents techniques, sans

30 sortir pour cela du cadre de 1l'’invention.



are made to be cuttable. Optionally, if desired, the nmethod may furthernore
I ncl ude the | aying of perforated ' ' Honnecting t he tubul ar

el enents of two successive interl‘rﬂﬁmmnmm“‘mm t oget her and acting as
receivers, before the 15 filterimrg paterital Sis*put in place. The invention
finally relwoemdssms a t ubul ar el enent which can be used f oRPCETFRIWIIE$ out t he
met hod of the invention and/or producing a French drain in accordance with

the invention, which includes a permaneniOcentral tubular part nade of _a

relatively strong material (for exaﬁle nade_of nmetal ), 20 destructibl e

cl osed-of f tubular end parts, nmade ly fragile material (for
exanpl e made of pliastin® ,pad aAredaentel dorgitaéel @' ahesiplgraflitéhdesai d

central part. Accordl ng diferftALEEeT (B0 20RO T8R! un't BEe&RE uC! AT IR |

means
{10), caractérisée en ce que lesdits panneaux sont séparés

5 1les uns des autres par des &léments intermédiaires (J)
moulés dans le sol et en ce qu‘un élément (2) mettant en
communication chaque paire de panneaux adjacents est noyé
dans la partie inférieure de chaque élément intermédiaire.

2. Paroi selen la revendication 1, caractérisée en ce

10 que les éléments intermédiaires ont une gection transversale
carrée, rectangulaire ou circulaire.

3. Procédé pour la réalisation d’une paroi drainante
caractérisé en ce qu’il comprend les étapes suivantes

a) réalisation de forages ocu d’excavations El1 & En

15 espacés le long du tracé de la paroi drainante 3 réaliser,
ces forages ou excavations étant espacés les uns des autres
d‘une distance correspondant sensiblement 34 la longueur d’un
panneau é&lémentaire de la paroi et réalisés sous fluide
d’excavation.

20 b) positionnement & la partie inférieure de chacun de
ces forages ou excavations d'un élément tubulaire (2)
comportant une partie centrale pérenne (3) et des parties
extrémes obturées éliminables (4,5), ledit é&lément é&tant
orienté sensiblement dans le sens de la parci drainante a

25 réaliser et d’une longueur légérement inférieure a celle du
forage ou de l'’excavation,

c) durcissement du fluide d’excavation se txouvant dans
chacun desdits forages ou excavations ou substitution de
celui-ci par un matériau durcissable de fagon & former des

30 éléments intermédiaires J1 & Jn en matériau durci, moulés
dans le sol,

d) excavation socus fluide d’excavation d‘’une premiére
tranchée élémentaire Tl entre les &léments intermédiaires Jl
et J2 obtenus en ¢}, et élimination des parties extrémes

35 obturées éliminables (4,5) des éléments (2) noyés 3 la base
desdits éléments intermédiaires et tournées vers ladite
tranchée,



can be operated fromthe soil surface. - According to a

speci fic enbodi nent, the said clos rises an inflatable
el ement, such as a bal |l oon, whi ch Hmumﬂgﬂ(ﬂmgﬁd deflated fromthe
soil surface. As an alternatlve valowe may be used as a reversible

cl osi ng- of f WOSAM®IThe i nt er medi ate el ements may have a cr FCIERAMLY], of

any shape, 30 for exanple square, rectan?ylar or circular. The di nmension
of the internedi ate el enents perpendicular*to the trench my be greater-

than or equal to t?? b%@%ﬁﬂgéége?fd& N i et BhAch8e PELPEATWES) Par

greater breadth ma
un matériau filtrant (10), et é&vacuation du fluide

d’'excavation se trouvant dans ledit trongon de tranchée,
afin d'obtenir un premier panneau €lémentaire P1,

5 f) obturation de la partie centrale (3) de 1l’Elément
(2) noyé dans 1’élément intermédiaire J2 & un stade
quelconque du procédé mais avant l’étape g) suivante,

g) excavation sous fluide d’excavation d’'une deuxiéme
tranchée élémentaire T2 entre les éléments intermédiaires J2

10 et J3 cbtenus en c), et élimination des parties extrémes
obturées éliminables des éléments noyés & la base desdits
éléments intermédiaires et tournées vers ladite tranchée,

h) remplissage du trongon de tranchée obtenu en g) par
un matériau filtrant (10), et évacuation du fluide

15 d'excavation se trouvant dans ledit trongon de tranchée,
afin d’obtenir un deuxiéme panneau élémentaire P2,

i) obturation de la partie centrale (3) de 1l’élément
(2) noyé dans 1‘é&lément intermédiaire J3 & un stade
quelcongue du procédé mais avant l‘/étape suivante,

20 et ainsi de suite jusqu’d 1l’achévement de l'ouvrage, et

j) l’ouverture de la partie centrale (3) de chaque
élément (2) noyé dans un élément intermédiaire quelconque a
un moment gquelconque apxés 1‘évacuation du fluide
d’'excavation se trouvant dans les tranchées élémentaires

25 situées de part et d’autre de cet &lément intermédiaire.

4. Procédé selon la revendication 3, caractérisé en ce
que le matériau durci des é&léments intermédiaires est
recoupable, en ce que 1l’étape d’‘excavation d) est réalisée
de maniére que l’outil d’excavation (9) vienne recouper les

30 cBtés des éléments intermédiaires Jl1 et J2 contigus a ladite
tranchée et en ce que l'étape d’excavation g) est réalisée
de maniére que l’outil d’excavation (9) vienne recouper les
cdtés des éléments intermédiaires J2 et J3 contigus a ladite
tranchée.

35 5. Procédé selon la revendication 3, caractérisé en ce
qu’on effectue l’élimination des parties extrémes obturées
par un moyen ou outil prévu dans la partie centrale pérenne



advant ageous, especially in loose ground, in order to mnimze the risk of
excavation fluid creeping round the internediate elenent. The internedi ate

el enents may be produced as the re ' of the excavation
fluid when the latter is curable, ﬁmm’%mﬁmguﬁ > curable slurry is
used as excwond7iagsTrf |l uid, or alternati vely by substituti ngPGIFRITADPE
material (for exanple a grout or a plastic concrete) for the excavation

fluid when the latter is not curable. W use is made of a curable slurry

g gL B SLETEn 8 L0Lo, 1ALy I e O, sy hind
fulfil its rehwesad.an intermediate element. As nonlimting exanple, a
can easiTy be cut Sby Haeseas SeIBHCTh, BByentidtin i W RrdctBaRpl LY 1
used for excarmatcengut ié spwprend|en outre, la pose de conduits perforés
5 (11) reliant les éléments tubulaires (2) de deux éléments
intermédiaires successifs et servant de collecteurs, avant
la mise en place du matériau filtrant (10).
7. Elément tubulaire, utile pour la mise en oeuvre du
procédé de la revendication 3, caractérisé en ce qu’il

10 comporte une partie tubulaire centrale pérenne (3) en un
matériau relativement résistant, des partie extrémes
tubulaires obturées é&liminables (4, S) en un matériau
relativement fragile, et un moyen d’obturation temporaire
(7) de ladite partie centrale.

15 8. Elément selon la revendication 7, caractérisé en ce
que ledit moyen d‘obturation est actionnable depuis la
gurface du sol.

9. Elément selon la revendication 7 ou 8, caractérisé
en ce que ledit moyen d'ocbturation comprend un é&lément

20 gonflable, tel qu’‘un ballon (7), pouvant é&tre gonflé et
dégonflé depuis la surface du sol.

10. Elément selon la revendication 7 ou 8, caractérisé
en ce que ledit moyen d’obturation comprend une vanne.



trenches between the internediate el ements need to be non-curable and non-
15 clogging. Such fluids can be prepared from well-known products
‘avai l abl e comrercially from various suppliers. Mention nay be nade, for
exanpl e, of REVERT manufactured by the conpany JOHNSON, distributed by
JOHNSON FI LTRA®4ETEYSTEMS, Z. | . 86530 Availles. The rheol RFBYPH e
fluids is readily adjustable by foll ow ng the manufacturers'
reconmendati ons. 20 The non-cl ogging properties are usually the result .of
the fluid being biodegradable. The type’gf filtering material placed in the
el enental tr ey whi fgiym t he French aingw»s not critical hi s

mat eri al is,32§2#§ SQEE of sand, gray anddgﬁingle, t he gr, | onye

and proport g?s 0 St FRe_peevat )
~ 1 Lhet\Ji n & hejartz wi'| . kifow

i.
on t.he site
sel ect an apprd




situation. The description which follows will be given with reference to
the drawi ngs in which: 30 Figures 1 to 6 are diagrammtic
sectional views illustrating the various steps in the nethod of the

i nvention and the finished French drain obtained. -6- Figure 7 is a
di agr anmmat i cWRX7¥BFAt i ve view of a tubular el enent used in ﬂﬂé"%?é/f’ of
the invention. The various steps in producing a French drain using the
met hod of
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the invention have been represented in Figures 1 to 6. 5 The
first step is'to nake excavations E1 to En, for exanple, under curable
excavation fluid 1, just three of which_excavations have been represented
(Figure 1) in an attenpt to sinplify the drawing. Furthernore, it should be
noted that t EE2 'm 1 I_En ‘. | ;{{};:f- o-o- ne start
of the next - .

be 10 POsSIEEMENPIMPKEMENTATED YHEREBY! €€ excavations E1-3 first of all,
produce the two elemental draining panelrs situated between the internediate

el enents noul ded in t.‘hese ex&avat' t hen e.t.he excavations E4-6 and

so on. Before the exdi€alNvéh Phﬁeliﬁélsz?%,a HOY%EET“‘Q?'”SI‘Q{ fo 2 mathed fert ed

in detail inprbdiifg ftandstol WV EIeRfEnt D&Y FACSdGhg! Nese excavations, this
el ement 15 conpri si n?’ﬁa central part 3 nade OF metal into which is

sl i pped, concentri calTlhg techmigpe of théndedining waibsedelitkrioven.dniksa Bchmidy anes.

5, made of which is derived from that of diaphragm walls for producing continuous

5 French drains at depths (10-20 metres and more) which cannot be reached
using conventional earthworking techniques. Such drains are produced by
excavating under excavation fluid and by gravel-filling successive elemental
panels which become communicating as the work progresses. For this,
temporary shuttering is placed at one end of each panel N to allow the filtering

10 material (gravel) of the panel N to be retained while the panel N+ 1 is being
excavated. This shuttering is then removed after the end of the gravel-filling of
the panels N and N+ 1 on either side of the said shuttering.

This technique is not always suitable for producing a draining wall
in sloping land liable to slippage. This is because, since the wall is continuous

15  over its entire height and over its entire length and therefore has a large surface
area and since the panels already produced or in tHe process of being
produced are full of excavation fluid (mixed with gravel in the case of the
panels produced) up to ground le\'/el, the excavation fluid exerts a great deal of
thrust on the downstream face of the wall and may cause the land to slip even

20  before the wall has entered service.

In addition, the use of simple shuttering to separate the panel N+ 1
in the process of being made from the panel N already produced is often tricky
and, in land in which excavation gives rise to irregular trench profiles, does
not make it possible to avoid filtering material leaking from the panel N

25 towards the panel N+ 1 during excavation of the latter.

The current technique does not allow continuity of the wall to be
checked as it is being produced. This verification cannot be done until after
the excavation fluid has been removed from the entire breadth of the wall,

therefore after the wall has been completed.
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pl astic, the pipe being |longer than the part 3 but slightly shorter than
each of the excavations E. The elenent 2 furthernore includes a tube 6
perpendicular to the central part 3, conmpected to this part and

comuni cating with the 'inside 20 of the pipe 4 thanks to suitable holes

in the central part @llﬂd in the gi e 4 and extendjng up, above soil |evel.
The el ement -final |y iTRE GHEENGF F%'ﬂﬂ?a pes gt Bu‘ﬁ 7egf'3’uéﬁt8d SEIYLT % he

ipe 4, in i ] i : ' an be inflated or deflated fromthe
P! b h{lﬁaallmgyfk ééﬂl&)t‘k%ﬁl&% 8\;@%&&

soil surface to a sSm running inside the tube 6. The

el ement 2 points norqher cuAeht pasimibee d6ed htdalewt icdaliobd 2maittenanicei n.
The elenment 1 can rest on the bottom of the excavation that recejves it, as
r epr esent ed, openatiohs ssuch @st cleanipgl sod yre-airavation faf i changing dhe sfiltering | ef t
to set in_the exc vati'oons E1:3, this resulting in the f

i nt er medi it e MARHA 0508 LCarried outyyithout Placing.the entire wall" Rdler EkcBVation

fluid again and therefore again encountering the aforementioned drawbacks.

Finally, the current technique does not allow a continuous drainage
pipe to be laid at the bottom of the wall.

The present invention sets out to overcome these problems and

10  drawbacks by providing a novel type of draining wall.

The present invention is based on the concept of producing the
French drain one panel at a time while at the same time providing means to
allow the constituent panels of the drain to be placed in communication with
one another at a later time with a view to making this drain operational.

15 More specifically, the invention relates to a draining wall consisting
of a number of elemental panels (P) filled with a filtering material (10),
characterized in that the said panels are separated from one another by
intermediate elements (J) moulded in the soil and in that an element (2)
placing each pair of adjacent panels in communfcation with each other is

20 embedded in the lower part of each intermediate element.

The invention also relates to a method for producing a draining
wall in accordance with the invention, characterized in that it comprises the
following steps: _

a) producing diggings or excavations E1 to En spaced along the line

25 of the draining wall to be produced, these diggings or excavations being
spaced apart by a distance which more or less corresponds to the length of one
elemental panel of the wall and being produced under excavation fluid,

b) positioning at the lower part of each of these diggings or
excavations a tubular element including a permanent central part and

. 30 destructible closed-off end parts, the said element pointing more or less along
the direction of the draining wall to be produced and being slightly shorter

than the digging or excavation,
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30 and enclosing at their bottomend the elenments 2 (Figure 2). The next
step is to excavate, under non-curable excavation fluid, an él enental '
trench Tl between the intéernediate el enegts J1 and J2 using a -7-

suitable inplement 9, such as an excavation bucket or the like, contriving

for 35 b1 re | gt ovePabuink We ekfHagon Hudyingdn AR e Tt MIBRIF W
' n particul a1§xéy§/sﬁdsn§)tﬁ gdb@ugﬂg&g chdrﬁﬁephﬁk’érla@ Bk RRisA I g8 ROt tokpWar ds

especi al destroyin nbranes 5 (Figure 3). Once the trench
Tl is fini shmﬂermedlate dieméauj\‘mtoﬂn madamircumd miaterfal moarded)imtha soih, 10, at

the same time punpi ng) excavatmg, under excavation fluid, a first elemental trench
5 between the intermediate elements J1 and J2 obtained in ¢), and destroying the
destructible closed-off end parts 4, 5) of the elements embedded at the base of

the said intermediate elements, which parts point towards the said trench,

e) filling the length of trench obtained in d) with a filtering
material, and removing the excavation fluid which lies in the said length of

10  trench in order to obtain a first elemental panel,

f) closing off the central part of the element embedded in the
intermediate element )2 at an arbitrary stage in the method, but before the next
step g),

g) excavating, under excavation fluid, a second elemental trench

15  between the intermediate elements J2 and J3 obtained in c), and destroying the
destructible closed-off end parts of the elements embedded at the base of the
said intermediate elements, which parts point towards the said trench,

h) filling the length of trench obtained in g) with a filtering material,
and removing the excavation fluid which lies in the said length of trench in

20 order to obtain a second elemental panel,

i) closing off the central part of the element embedded in the
intermediate element J3 at an arbitrary stage in the method, but before the next
step,
and so on until the work is completed, and

25 j) opening the central part of each element embedded in any
arbitrary intermediate element at any arbitrary moment after the excavation
fluid lying in the elemental trenches situated on either side of this intermediate
element has been removed.

_ According to an embodiment, the cured material of the

30 intermediate elements is cuttable, the excavating step (d) is carried out so that
the excavating tool (9) cuts into the sides of the intermediate elements J1 and

J2 adjacent to said trench, and the excavating step (g) is carried out so that the
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t he excavation fluid in order to renove this fluid fromTl (Figure 4). A
first elenental panel Pl is thus obtained. It is then possible to proceed
to the excavation, still under non- 10_ gcurable excavation fluid, of the
el emental trench T2 between the internediate elenents J2 and J3. However,

before making T2...it. I cessary.to .ensure that th nfl at abl e, bal,l,qon 7
s o osing cricaraing e, GF CERORY ie5iRF & Sne, dbrmddiale clefiehts 2 2R 3"

bal | oon 7 meygibEerit? saidaseriih her before the elenent 2 is positioned in the
excavati on, OI) afterwards, but in any case before the trench T2 is made. 15
It is essential thatAtberdingtd another estbiodiment, the dexaavatidur steps o) addcg)i on of
the trench T2, at | east en the_excavahi on i npJ enent reaches the | evel of

the el ement 3¢ GrsdieeQutwithaytcufling infethe ihidesafetherBtasmegiale isdementsild
1108 L, R RTS8 b B
elements embedded at the base of the intermediate elements being destroyed
in some other appropriate way, for example using a means or implement
provided inside the permanent central part of the tubular element or
introduced into the latter from the soil. With this alternative form, it is

10 obviously not necessary for the material of which the intermediate elements
are made to be cuttable.

Optionally, if desired, the method may furthermore include the
laying of perforated drainage pipes connecting the tubular elements of two
successive intermediate elements together and acting as receivers, before the

15 filtering material is put in place.

The invention finally relates to a tubular element which can be
used for carrying out the method of the invention and/or producing a French
drain in accordance with the invention, which includes a permanent central
tubular part made of a relatively strong material (for example made of metal),

20 destructible closed-off tubular end parts, made of a relatively fragile material
(for example made of plastic), and a means of temporarily closing off the said
central part.

According to a preferred embodiment, the said closing-off means
can be operated from.the soil surface.

25 According to a specific embodiment, the said closing-off means
comprises an inflatable element, such as a balloon, which can be inflated and
deflated from the soil surface. As an alternative, a valve may be used as a
reversible closing-off means.

' The intermediate elements may have a cross section of any shape,

30 for example square, rectangular or circular. The dimension of the intermediate
elements perpendicular to the trench may be greater than or equal to the

thickness of the French drain to be produced. A greater breadth may be
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20 invention which is to have just one elenental trench at a tinme full of
excavation fluid. The elenental trench T2 is excavated in the sane way as
the elenmental trench T1, destroying the_gj osed-off ends of the elements 2,
then filtering material is tipped into T2 while at the sane tine purrpi ng .

out the 25 vation flui.d,(Figure 5). A secongd ¢ nt neI IS
Chus. obt ai neddvaerepy EPEENY dn dofe towt,T5 Bfer R FiBTce ARG same
way as descridesydtidn fithd¥rekditg ré«lmd iheﬁhﬁerﬁ%@l&@é‘e%d@ is conpleted.
Lastly, each tubular elenent 2"has to be unblocked to ensure that the
various el enent al pankkesinitinoediatekelemzntsh malyr lbe piiodisceidnas tinerwesudtaob then 30
service. For this

ul 11 ng on t ETRBEING CRERYACHIIE: WheB APR.RIS: &6 SHEDIR. (6! SHRPOU oS Do
5 curable slurry is used as excavation fluid, or alternatively by substituting a
curable material (for example a grout or a plastic concrete) for the excavation
fluid when the latter is not curable.

When use is made of a curable slurry for producing the
intermediate elements, this slurry may be of any kind provided that it hardens

10 to a cured material with enough cohesion to fulfil its role as an intermediate
element. As nonlimiting example, a slurry based on bentonite and cement may
be used. Once cured, the slurry can easily be cut by the excavation tool.

The excavation fluids that can be used for excavating the elemental
trenches between the intermediate elements need to be non-curable and non-

15 clogging. Such fluids can be prepared from well-known products available
commercially from various suppliers. Mention may be made, for example, of
REVERT® manufactured by the company JOHNSON, distributed by
JOHNSON FILTRATION SYSTEMS, Z.1. 86530 Availles. The rheology of these
fluids is readily adjustable by following the manufacturers’ recommendations.

20 The non-clogging properties are usually the result of the fluid being
biodegradable. -

The type of filtering material placed in the elemental trenches
which form the French drain is not critical. This material is usually formed of
sand, gravel and shi-ngle, the granulometry and proportions of which are

25 selected to suit the prevailing conditions on the site of the French drain. Those
skilled in the art will know how to select an appropriate material for each
situation. '

The description which follows will be given with reference to the
drawings in which:

.30 - Figures 1 to 6 are diagrammatic sectional views illustrating the
various steps in the method of the invention and the finished French drain

obtained.



-8- renoved at any nonment once the two el enmental trenches flanking the

el ement 2 containing the said balloon have been enptied of their excavation
fluid. It should be noted that after thegballoons have been renoval, the
tubes 6 may find a use as piezoneters, as well as for maintaining the

passages 5 fornmed between the glenental] panels, This is because,they can
be used to convey a J?&U"%;} B 8 SUIBRRNEALIG PeréPeQIHFeY'eWo?F?HHb;\?F ﬂﬂ@e%‘f :

ri nsi ng out ﬁge&%%(iﬁia%dtct}gﬁgiﬂ?eﬁﬁgﬂ.es' Figure 6 illustrates an optional
I'c u

alternative rorm\ i ncl'udes a step” of positioning perforated pipes 11
which act as recei veThe vagiowe eteps e ptedudthg FEfFreaAct? draiRiwingdtheohathodt & | S

carried out on conpletion of the excavation
the invention have been represented in Figures 1 to 6.

5 - The first step is to make excavations E1 to En, for example, under
curable excavation fluid 1, just three of which excavations have been
represented (Figure 1) in an attempt to simplify the drawing. Furthermore, it
should be noted that the excavations E1 to En need not all be made before the
start of the next steps. Those skilled in the art will understand that it would be

10  possible, for example, to make three excavations E1-3 first of all, produce the
two elemental draining panels situated between the intermediate elements
moulded in these excavations, then make the excavations E4-6 and so on.

Before the excavation fluid sets, a tubular element 2, illustrated in
detail in Figure 7, is lowered into each of these excavations, this element

15 comprising a central part 3 made of metal into which is slipped,
concentrically, a pipe 4 which is closed at its ends by membranes 5, made of
plastic, the pipe being longer than the part 3 but slightly shorter than each of
the excavations E. The element 2 furthermore includes a tube 6 perpendicular
to the central part 3, connected to this part and corhmunicating with the inside

20 of the pipe 4 thanks to suitable holes in the central part and in the pipe 4 and
extending up above soil level. The element finally includes an inflatable
balloon 7 situated inside the pipe 4, in line with the tube 6, which can be
inflated or deflated from the soil surface thanks to a small hose 8 running
inside the tube 6. The element 2 points more or less parallel to the direction of

25  the drain.

The element 1 can rest on the bottom of the excavation that
receives it, as represented, but this is not compulsory.
The excavation fluid is then left to set in the excavations E1-3, this
resglting in the formation of intermediate elements J1 to }3 moulded in the soil
. 30 and enclosing at their bottom end the elements 2 (Figure 2).
The next step is to excavate, under non-curable excavation fluid, an

elemental trench T1 between the intermediate elements }J1 and )2 using a



of each elenental trench, before the filtering material is tipped in. The
openi ngs of the tubular elenents in the excavation fluid can be | ocated
nmore readily, so that the pipes 11 can ber coupled there, using an

ul trasound identification device which is known per se. 15 As a

ept i of " suBIETpRARGAS, Sich 3 A7 e Eivan iR uRes'ar R R Ving 8% 025°
long, and thenehApRMant tof BRENSRD tHaYsiles 4f the Iftefmbdine eldmdéte s Wnghgut

sayi ng that the enbodi nents described are nmerely exanples and that they
coul d be nodipbintihg towaeds thiel trerimh Bl lfstit daes this, #0e ireplement avill inqanincudares,
W thout ther tr)e%/akd((gﬁat[{[eienn%lsf of met Sﬁstsné: %?ge %f wswpc?\ ipgi\f]?ntg\i/v%pds T1, especially
5 destroying the membranes 5 (Figure 3). Once the trench T1 is finished, it is
filled with an appropriate filtering medium 10, at the same time pumping out
the excavation fluid in order to remove this fluid from T1 (Figure 4). A first
elemental panel P1 is thus obtained. .

It is then possible to proceed to the excavation, still under non-

10  curable excavation fluid, of the elemental trench T2 between the intermediate
elements |2 and }3. However, before making T2, it is necessary to ensure that
the inflatable balloon 7 is closing off the tubular element at its central part. For
this, the balloon 7 may be inflated either before the element 2 is positioned in
the excavation, or afterwards, but in any case before the trench T2 is made.

15 It is essential that the tubular element be closed off during
production of the trench T2, at least when the excavation implement reaches
the level of the element 2, because if this were not the case the excavation
fluid filling T2 would pass through the element 2 and would invade the trench
T1 produced earlier, and this would undermine the stated objective of the

20 invention which is to have just one elemental trench at a time full of
excavation fluid.

The elemental trench. T2 is excavated in the same way as the
elemental trench T1, destroying the closed-off ends of the elements 2, then
filtering material is ti.pped into T2 while at the same time pumping out the

25  excavation fluid (Figure 5). A second elemental panel P2 is thus obtained.

The next elemental panels P3 to Pn are produced in the same way
as described for P1 and P2, until the French drain is completed.

Lastly, each tubular element 2 has to be unblocked to ensure that
the various elemental panels which make up the French drain communicate in

. 30 service. For this, the balloons 7 can be deflated then extracted simply by

pulling on the hoses 8 from the soil surface. A specific balloon can be



-9- CLAIMS 1 A draining wall consisting of a nunber of el enental
panels (P) filled with a filtering material (10), characterized in that the
said panels are 5 separated from one agother by internediate el ements (J)
moul ded in the soil and in that an el enment (2) placing each pair of

adj acent panels in comunication wth each other is enbedded in the |ower
part of eachremevadiiny mogestonce the two elememtal trepches diankingdheielement -

char et 2 b shOSp TRk bk em P PROHR BTN .,
draining wall; charagtgidul@be Roteahat aft&OMRM balRdns Havkdbdepteniovdl S
tubes 6 may find a use as piezometers, as well as for maintaining the passages
5 formed between the elemental panels. This is because they can be used to
convey a jet of pressurized air or water for the purpose of rinsing out or
unblocking these passages.
Figure 6 illustrates an optional alternative form which includes a
step of positioning perforated pipes 11 which act as receivers, between the

10 elements 2. This optional step is carried out on completion of the excavation
of each elemental trench, before the filtering material is tipped in. The
openings of the tubular elements in the excavation fluid can be located more
readily, so that the pipes 11 can be coupled there, using an ultrasound
identification device which is known per se.

15 As a non limiting indication, the draining wall may be 40-150 cm
thick and have a depth of 10 to 20 m and more. The intermediate elements
may be 1.5 to 2 m long, and the elemental trenches may be 4 to 12 m long.

It goes without saying that the embodiments described are merely
examples and that they could be modified, éspecially by substituting

20 equivalent techniques, without thereby departing from the scope of the

invention.



a) producing diggings or excavations E1 to En spaced along the line of the
draining wall to be produced, these diggings or excavations being 15

spaced apart by a distance which nore oL d ess corresponds to the |ength of
one el enmental panel of the wall and being produced under excavation fl uid,
b) positioning at the | ower part of eagg ﬁf t hese di ggings or excavations a .
tubul ar elenent (2) including a pernman ntral part (3) and destructible
cl osed-of f end parts (4, 5), the said el enent pointing nore or |ess 20
along the direction of the draining wall to be produced and being slightly
shorter than 1 he di ggA rdraiminge xeal @bhsisting Jof G huftber hef elepssrali pandls UPH

lying in each of the said diggings or excavations or substituting a curable
material for fillgdswithia diltedngsnateriab(1A)i charestedizad dncdhakihe saidipangly arerade

f 11 5t S JPYEind Sl 39 ot s 0"l o0
and in that an element (2) placing each pair of adjacent panels in
communication with each other is embedded in the lower part of each
intermediate element. |
2, Wall according to Claim 1, characterized in that the intermediate

10 elements have a square, rectangular or circular cross section.

3. Method for producing a draining wall, characterized in that it
comprises the following steps:

a) producing diggings or excavations E1 to En spaced along the line
of the draining wall to be produced, these diggings or excavations being

15 spaced apart by a distance which more or less corresponds to the length of one
elemental panel of the wall and being produced under excavation fluid,

b) positioning at the lower part of each of these diggings or
excavations a tubular element (2) including a permanent central part (3) and
destructible closed-off end parts (4, 5), the said element pointing more or less

20 along the direction of the draining wall to be produced and being slightly
shorter than the digging or excavation, _

) curing the excavation fluid lying in each of the said diggings or
excavations or substituting a curable material for this fluid so as to form
intermediate elements; J1 to Jn made of cured material moulded in the soil,

25 d) excavating, under excavation fluid, a first elemental trench T1
between the intermediate elements J1 and J2 obtained in ¢), and destroying the
destructible closed-off end parts {4, 5) of the elements (25 embedded at the
base of the said intermediate elements, which parts point towards the said
trench,

.30 - e) filling the length of trench obtained in d) with a filtering
material, and removing the excavation fluid which lies in the said length of

trench in order to obtain a first elemental panel P1,

= ¢ L M s x



between the internedi ate el enents J1 and J2 obtained in c), and destroying
the destructible closed-off end parts (4, 5) of the elenents (2) enbedded
at the base of the said internedi ate el eggots, which parts point towards
the said trench, 30 ‘ e) filling the Iength of trench obtained in

d with a filteri t i.al th t fil |
iZ] }che s:i dl | eﬁélt Egof rlﬁ% ‘?fﬁrt]@?r PL?’%& ?\4’?‘&'{‘9%@?&%@ |"]o Ies
-10- f) cl OSI.m@n%a.awexeﬁ%mu@bt maﬁb.ﬁawts?@geqhq%%etﬁa@mfm@ thaehext

intermedi ate element J2 at an arbitrary stage in the nethod, but before
t he next step g),

g) excavating, under excavation fluid, a second elemental trench
5 T2 between the intermediate elements ]2 and J3 obtained in ¢), and destroying
the destructible closed-off end parts of the elements embedded at the base of

the said intermediate elements, which parts point towards the said trench,

h) filling the length of trench obtained in g) with a filtering material
(10), and removing the excavation fluid which lies in the said length of trench

10 in order to obtain a second elemental panel P2,

i) closing off the central part (3) of the element (2) embedded in
the intermediate element }3 at an arbitrary stage in the method, but before the
next step,
and so on until the work is completed, and

15 j) opening the central part (3) of each element embedded in any
arbitrary intermediate element at any arbitrary moment after the excavation
fluid lying in the elemental trenches situated on either side of this intermediate
element has been removed.

4, Method according to Claim 3, characterized in that the cured

20 material of the intermediate elements is cuttable, in that the excavating step (d)
is carried out so that the excavating tool (9) cuts into the sides of the
intermediate elements J1 and J2 adjacent to said trench, and in that the
excavating step (g) is carried out so that the excavating tool (9) cuts into the
sides of the intermedfate elements ]2 and J3 adjacent to said trench.

25 5. Method according to Claim 4, characterized in that the closed-off
end parts are destroyed by a means or implement provided inside the
permanent central part of the tubular element or introduced into the latter from
the soil.

6. Method according to Claim 3 or 4, characterized in that it further

30 includes the laying of perforated pipes (11) connecting the tubular elements (2)

of two successive intermediate elements together and acting as receivers,

* [ L M s *

before the filtering material (10) is put in place.



step g), g) excavating, under excavation fluid, a second el enental trench 5
T2 between the internediate el enents J2 and J3 obtained in c¢), and
destroying the destructible closed-off eRq_parts of the el enents enbedded
at the base of the said internediate el emants whi ch parts point towards

%iﬁ oo :gf et ol ( tifuldrgtengenseltl b fted. i dba poRars B CIRik LR IR ¢
tp Ze sai d | engphyy g% ta[]g,@ﬁhaﬂf&qt EéhtRl 5ui 89{(18(35‘ fﬁa&égﬂ(ng)féleagb@g%ggoﬁgnt -

i) closing o central part e el enen

i nt er medi at e rateriahtdediuetibleclasda-off aulyulat end partst(h;asnahladd of utelitbfely e t he
next step, and so on until the work is conpleted, and

1)
openi ng t he deagilednatgral, apd)a mears(7h of temperaribrelesing off |ﬂ‘i‘eéﬁ5d central part
5 8. - Element according to Claim 7, characterized in that the said

closing-off means can be operated from the soil surface.
9. Element according to Claim 7 or 8, charac-terized in that the said
closing-off means comprises an inflatable element, such as a balloon (7),
which can be inflated and deflated from the soil surface.

10 10. Element according to Claim 7 or 8, characterized in that the said

closing-off means comprises a valve.

* c L M S *



arbitrary internediate elenent at any arbitrary nonent after the excavation
fluid lying in the elenental trenches situated on either side of this

i ntermedi ate el enent has been renoved. 4. Met hod according to Caim
3, characterized in that the cured 20 material of the internediate

el enment's is cuttable, in that the excgvaéing step (d) is carried out so .
that the excavating tool (9) cuts int e sides of the, internediate

el enents J d{J2 a to said tre , anghin that the exgayatingestep
(g) is caLiiESLeu ggnthggithe excavatl/ggl'i S 3
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6. Met hod according to Claim3 or 4, characterized in that it
further 30 includes the laying of perforated pipes (11) connecting the
tubul ar el ements (2) of two successive internediate el ements together and
acting as receivers, before the filtering material (10) is put in place.
7. : Tubul ar elenent to be used in the process of Caim 3, which

I ncl udes a permanent central tubul ar 8 2 (3) nmade of a relatively strong
material, destructible closed-off tubular end parts (4, 5), made of a
relatlvely fragile material, and a neans (7) of tenporarily closing off the
said central part. 5 8. El ement according to aim 7,
characterized in that the said closing-off neans can be operated fromthe
soi |l surface.
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in that the said
a balloon (7),

9. El enent according to Claim7 or 8,
cl osing-of f nmeans conprises an inflatable el
whi ch can be inflated and deflated fromthef
El ement according to Caim7 or 8, charactdi

closi ng-of f n%fomrbﬁﬁs&oxmbgum .
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(57) Abstract

The invention discloses a draining wall consisting of a plurality of elementary panels (P) filled with a filtering material (10),
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(57) Abrégé

L'invention conceme une paroi drainante constitude d’une pluralité de panneaux élémentaires (P) remplis d’un matériau filtrant (10),
caraciérisée en ce que lesdits panncaux sont séparés les uns des autres par des €léments intermédiaires (I) et en ce qu'un élément (2)
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