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CONTI NUOUSLY REI NFORCED DI APHRAGM WALL, METHOD OF CONSTRUCTI ON AND
FORMAORK THEREFOR The present invention relates to a cast wall
Wi t.h conti nuous rei nforcenent, to a nethod of making such a cast wall
in the ground, and to 5 shuttering for making such a cast wall.

Cast walls are structures made in the grodnd by digging a trench and

filling the trench wwth a binder, generally concrete, which sets on site.
The trench can be dug under a slurry which is subsequently repl aced by
t he binder. 10 To obtain good continuity of the cast wall, the
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successi ve m 9 ﬁhﬁ) F@ﬁ{lel i s obtained by
casting the bi _ncjer I'nto gﬁ‘I@% qu]}I\ednngRllngfﬁgp has been dug in line
with a solidified panpie tgiafediatnv@niibAdYelaR]NtdB4Ccast wall with cdhifmpaige! s
are connected together in pairs by their side edges being mut ual | y

engaged with a gbimferdehmint,ite admbthoeldofomaking suchta east nall infthe ground;gdgenent
al so being referred to as an end joint, extending transversely to
5  shuttering for making such a cast wall.
Cast walls are structures made in the ground by digging a trench and
filling the trench with a binder, generally concrete, which sets on site.
The trench can be dug under a slurry which is subsequently replaced
by the binder. | |
10 ~ To obtain good continuity of the cast wall, the binder must be cast on
a single occasion over the full depth of the trench.
To this end, the cast wall is made in the form of successive
contiguous panels. |
Each panel is obtained by casting the binder into a length of trench
15 that has been dug in line with a solidified panel that has already been made.
The panels are connected together in pairs by their side edges being
mutually engaged with a shape that is defined by the shuttering, the
engagement also being referred to as an end j(iint, extending transversely to
the trench over the full depth thereof and being put into place prior to
20  casting the binder.
In general, a cast wall is reinforced by reinforcement that is put into
place in each length of the trench prior to casting the binder.
Nevertheless, in such a cast wall, the reinforcement is missing at the
connections between panels, and as a result such connections constitute
25 zones of weakness in the cast wall, such that the transmission of forces, in
particular transverse bénding, but also longitudinal compression and
traction, does not take place properly from one panel to another, which can
give rise to problems in the event of the ground moving,' pafticularly in areas

of high seismic activity.
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the*trench over the full depth thereof and being put into place prior to 20

casting the binder. In general, a cast wall is reinforced by
reinforcenent that is put into place in each length of the trench-
prior to casting the binder. Nevert hel ess, in such a cast wal
the reinforcenent is mssing at the ¢onnecti ons betmeen panel s, and as
a result such connections constitute 25 zones of weakness in the cast

wal |, such that the transm ssion of forces, in particul ar transverse
bendi ng, but al so | ongitudinal conpression and traction, does not take
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high seism ¢ ackhydist¥ in fixin% vertical eleants of sheet piling to the ends of the pamel'Z
Docunment FR-A-2 517 717 desCribes a solution to ? f’ pr obl It

consi sts in fixreigforeementywhitleelententoiregiroeidediwith fodks thhlﬁc@mraté wilte
panel rei nforcement, which elenents are provided with | ocks that

co-operat e wit hone anothes tarprovisle eantinuityi of theoreinfascemeny frome oneipanel éenent
from one par;el tagoier. anot her.
Nevertheless, that solution does not provide adequate transmission of
forces applied to the reinforcement under the effect of external stresses.
In addition, engaging the locks in one another can become difficult
when the reinforcing members are not properly aligned.
10 Finally, the means which are provided for protecting the locks while
the casting material is being cast into the trenches are not really satisfactory.
A first object of the invention is to provide a cast wall constituted by
a plurality of juxtaposed panels making it possible in particular to obtain a
good distribution of the forces applied to the reinforcing members of the
15 various panels, and which is implemented in improved manner.
To this end, the invention provides a cast wall constituted by a
succession of panels touching via their end edges and made by casting a
binder into contiguous lengths of trench dug in the ground in line with one
another, each panel having reinforcement, said wall further including link
20  means between the reinforcement of two contiguous panels, the wall being
characterized in that the link means are separate from said reinforcement
and comprise an anchor element having a first end fitted with at least one
vertical first locking element and a second end engaged in one of said
panels, and a link element having a first end fitted with at least one second
25 locking element suitable for co-operating with the first locking element, and
a second end engaged in the other of said panels. |
Another object of the invention is to provide a method of making a
cast wall, in particular of the above—defined type, and which does not have

the drawbacks of the prior art.
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Neverthel ess, that solution does not provide adequate transmn ssion of
f.orces applied to the reinforcenent under the effect of external stresses.
I n, addi tion, engaging the | ocks in one another can becone difficult

when the reinforcing nenbers are not properly aligned. 10 - Finally,
the means which are provided for protectﬁ%g the | ocks while t he
casting material is being cast into the trenches are not really
satisfactory. A first object of the invention is to provide a
cast wall constituted by a plurality of juxtaposed panels making it
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via their end egigfipodanfirstieepthyofdrsichrig peepared itbwhitdr enchshuttesing ig placed

| engths of trench dug in the ground in l'ine with one . anot her, each |
Eanel havih ng reand arbimdarris castaiodobtain affirst well panel,uanchthen; gk thepshutigsings
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second 25 [lockin ement suit or co-operating with the first | ocking

el ement, and  methodl Becluracterided byahedatntiabepronter castingaihd piadet & the
Anot her object of the invention is to provide a nethod of naking

cast wall, in pfirstilengthrofotrencts reinforcemsmt rie placggethersin tapethar Bt a Jink have
the dr a\/\,bacllés Ofeletmr:a%t E)lgcilgcrling'rlz)éking ends that are positioned in the immediate vicinity
of the shuttering, and during casting, said locking ends are prevented from
being embedded in the binder so that they project from the first wall panel
into the second length of trench after the shuttering has been removed, and
prior to casting the binder in the second length of trench, reinforcement is
15  put into place therein together with an anchor element which is secured to
the locking ends of the link element, and in that the shuttering is secured to
the link element prior to being put into place in the length of trench, the link
and anchor elements not being directly secured to the reinforcement, but
being engaged therein. . |
20 A thifd object of the invention is to provide shuttering for making a
cast wall in a trench, in particular a wall of the type defined above, which
shuttering does not have the drawbacks of the prior art.
To achieve this object, the invention provides shuttering for making a
cast wall of the above—defined type, which shuttering is designed to be put
25  into place against an end wall of a length of trench dug in the ground to
obtain a wall panel by casting a binder into said length of trench, said
shuttering including a face for bearing against the end wall of the length of

trench, and opposite said bearing face, a casting face looking into the length

of trench, the shuttering being characterized by the fact that it includes on its



3. To achieve this object, the invention provides a nethod of

maki ng a cast wall in the ground, in particular a wall as defined
above, in which method a first length of trench.is prepared in which
end shuttering is placed and a binder is cast to obtain a first wall
panel, and then, at the shuttering 5 endl, a second length of trench is
prepared contiguous to the first and in |ine therewith, the shuttering
is removed, and a binder is cast into the second | ength of trench to
obtain a second wall panel adjacent to the first, which met hod is

first | ongth of ke a1 pB Hctos bRE Sulekitug WY Bickib s fentof,
link 10 el erfeatndx@aleﬂféhpgxa{?e&lql]@&reagﬁlah%aaieeaEHst&éserb%@n' BidsBE by a
I medi ate vicinity of "the shutterrng, and during casting, said Focking

ends are prevenveical wall elem&ti proviisdeddnda iverfitd dloneeitatie fohgiassigya
project fromthe first wall pane into the second I ength of trench
after the shutt sh¢siiling elcanentr fitted adth thedlocking plenmnt tandcproviding tsealing nder
in the second length of . {rench, reinforcement is 15 ., put into place
therein togeéthe Trean i Sheh Biling SRR AR E‘W‘V§“9£§%}F‘é8°‘t5§~ the
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rei nforcenent, but bel ng” engage erein.
non-limiting examples. The description refers to the accompanying

drawings, in which: |

10 - Figures 1 to 6 show the principle of the invention by showing the
various steps in which two contiguous panels of the cast wall are made;

- Figures 7 and 8 are a plan view and an elevation view of preferred
embodiments of reinforcement for a panel and of an anchor element;
- Figure 9 shows the connection between the reinforcement of two

15  panels of the cast wall; |

- Figure 10 is a vertical section through a preferred embodiment of
the shuttering when there is only one lock;

- Figure 11 is a detail view of Figure 10; and

- Figures 12 and 13 are section views seen vertically of variant

20  embodiments of the shuttering.

With reference initially to Figures 1 to 6, the principle of making a
cast wall in accordance with the invention is described.

In Figure 1, there can be seen a length of trench 20 being dug in the
ground under a slurry using appropriate apparatus, e.g. a digger bucket.

25 A metal reinforcement element 22 (described in greater detail below)
is put into place in the iength of trench, tbgether with a link element 24
secured to a shuttering element 26 that is designed to limit the length of the
panel that is to be made. The link element 24 (also described in detail

below) is engaged in the reinforcement 22 but is not welded thereto. The



20 © ~ A third object of the invention is to provide shuttering for

mpki ng a cast wall in a trench, in particular a wall of the type
defined above, which shuttering does not have the drawbacks of the
prior art. To achieve this object, the invention provides
shuttering for making a cast wall of the above-defined type, which
shuttering is designed to be put 25 into place against an end wall of a

| ength of trench dug in the ground to obtain a wall panel by casting
a binder into said length of trench, said shuttering including a face
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its casting

at | east one regesninated Bptwo flocks 28 ahd i30owhivh hrecdispaset! iarmrs hedisings 32a
link el ement placed in the Iength of trench, each recess being closed by a
vertical wall elandeit of the/shigteringt tlement26i cEhesel hsusingstarbladosedr by asssinag a
sheet piling elenen; fitted with the | ocking elepent and pr.oviding sealing
5  between Sai VBIGB&re gles¢ripdebelawint The Purpese,af fcss Taeang s do yevent the

locks being covered by the material constituting the binder (concrete or

grout), during casting. In addition, these means temporarily hold together
the link element 24 and the shuttering element 26. | |

In the following step shown in Figure 3, the concrete or the grout is

10 cast into the trench 20 to make a panel 36. The panel is reinforced by the
reinforcement 22. In addition, it provides mechanical connection between
the reinforcement 22 and the link element 24 which are both embedded in
the concrete. Nevertheless, because of the housings 32 and 34, the locks 30
and 33 remain free. Also, in conventional manner, the shuttering element 26

15 is generally U-shaped in horizontal section so that, after the end shuttering
38 of the panel has been removed, the panel 36 is of a shape that is suitable
for receiving the following panel. The locks 28 and 30 project into the
panel-receiving shape 38. '

Prior to removing the shuttering, a second length of trench 40 is dug

20  in which the second panel of cast wall is to be made.

In the length of trench 40, there are put into place simultaneously a
piece of metal reinforcement 42 and an anchor element 44, with the anchor
element 44 being engaged in the reinforcement 42 but not being welded
thereto. While the anchor element 44 is being put into place, its locks 46

25  and 48 are engaged in the locks 28 and 30 of the link element 24 of the
panel 36 that has already been made. This mutual engagement of the locks
is greatly facilitated by the fact that since the anchor element 44 is not fixed
to the reinforcement 42, the anchor element can be moved horizontally

relative to the reinforcement about a vertical midplane of the reinforcement.



QG her characteristics of the invention appear nore clearly on reading
t.he fofl ow ng description of various enbodi nents of the invention given as
non-limti ng exanples. The description refers to the acconpanying

draw ngs, in which: 10 Figures 1 to 6 show the principle of the
I nvention by show ng the various steps in which two contiguous panels
of the cast wall are made; Figures 7 and 8 are a plan view and
an el evation view of preferred enbodi ments of reinforcenment for a

panel and of an anchor el enent; Fi gure 9 shows the connection
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thereto. The
reinforcement elements as embedded in the concrete ensures mechanical
10  continuity.

With reference now to Figures 7 and 8, a preferred embodiment of
the reinforcement 22 and 42, and of the link or anchor elements 24 and 44 is.
now described. |

The reinforcement 22 is constituted in conventional manner by a cage

15  made up of horizontal concrete reinforcing bars 52 and of vertical concrete
reinforcing bars 54 that are welded together.

In a preferred embodiment, the link element 24 (or the anchor
element 44) is constituted by U-shaped round bars referenced 56. The bars
56 (56a, 56b, 56¢) are disposed in horizontal planes that are regularly spaced

20 apart. For example, for reinforcement that is 12 meters high, the bars 56 are
spaced about at 66 cm. The free ends 58 and 60 of the branches of the bars
56 are welded to respective sheet piling elements 62 and 64 which are
terminated by locks 28 and 30 (or 46 and 48). Optionally flat horizontal
| bars 66 can be welded at regular intervals between the sheet piling elements

25 62 and 64.

It will be understood that the link elements or anchor elements are
essentially constituted by horizontal U-shaped round bars secured to one
another by the sheet piling. The U-shaped bars are engaged in the bars

forming the reinforcement, but they are not secured thereto.



5 - term "engaged” is used to nean that a portion of the link el enent

penet rat es I nside the cage constituted by the reinforcenent. The |ink
el enent 24-is term nated by two | ocks 28 and 30 which are disposed in
two housi ngs 32 and 34 of the shuttering elenment 26. These housi ngs
are closed by neans 5 which are descri bled bel ow. The pur pose of these
nmeans is to prevent the | ocks being covered by the nateri al
constituting the binder (concrete or grout), during casting. In
addition, these neans tenporarily hold together the link element 24

and the shuttering tg&{g_{j& lnégga beyond theladnbilt Bf Eﬁ@iHWhiiﬁfé\ﬁMqurﬁ(peléﬂﬁﬁﬁ in

Figure 3, the concre S cast 1nto t trench 20 to nmake

a panel 36. Theoxp_ﬁg&iori Elehfnty Wet€mbde tiesome othéd Rfagl cN@wrthekss) it is
addition, it provides mechanical connection between t he reinforcenent

22 and the |i nkingpereamntfor4hevhi tohbaessemtially ecumstitised iy concretehbars dhat arce.
Neverthel ess, because of the housings 32 and 34, the, | ocks %o - and 33
remain free. Al berizantakimeedari lonfacilitatenberizental ympsmissiongof ferssithaars s
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renoving the shyfd 9hé Mak SlefRa®dotldNBE toRbtifuted b Memibersiather than sheet
piling type locks. It suffices for them to be male and female locking
‘members suitable for co-operating with one another when a piece of
10 reinforcement is put into place in a length of trench.
Figure 9 is a plan view of the locking between a link element 24 and
an anchor element 44, with the concrete omitted to facilitate understanding.
In Figure 7, there can also be seen the shuttering element 26 with its
two housings 32 and 34 in which the locks 28 and 30 are "enclosed". The
15  preferred embodiment of the shuttering element 26 is described below with
reference to Figures 10 and 11.
In Figure 10, there can be seen a shuttéring element 26' for a link
element 24' that has only one lock 28. _
The shuttering 26' proper is provided on its molding face 70 with two
20  metal parts 72 and 74 which define a housing or recess 76 between them
having an opening 78. The dimensions of the housing 76 are sufficient to
receive the lock 28 disposed at the end of the vertical sheet piling element
80. The opening 78 is closed by two rigid wall portions 82 and 84 which
leave between them a slot 86 of width slightly greater than the width of the
25 sheet piling 80, with the wall portions 82 and 84 being fixed to the parts 72
and 74. The slot 86 is closed by flexible sealing lips 88 and 90 fixed on the
walls 82 and 84. These lips 88 and 90 bear by resilient deformation on the

faces of the sheet piling 80, thus providing sealing against the binder.



20" in which the second panel of cast wall is to be made. In
t.he length of trench 40, there are put into place S|nultaneously a

piece of netal reinforcement 42 and an anchor el enent 44, with the anchor

el ement 44 being engaged in the reinforcegent 42 but not being wel ded
thereto. While the anchor elenent 44 is being put into place, its |ocks 46
25 and 48 are engaged in the | ocks 28 and 30 of the link elenent 24 of the
panel 36 that has al ready been made. This mutual engagenent of the | ocks

is greatly facilitated by the fact that since the anchor elenent 44 is not

fi xed to the r?pefr%&%m 4%ndt81ﬁgaﬁﬁ89rthsllmzeaenfeﬂﬂ"b%}%ﬁ@hu

hori zontal |y e to the reinforcenent about a vertical m dplane

of the reinfor camdsécure the shuttering 26 temporarily canhe eldrhentder at i on has been
conpl eted, concrete or grout is cast into t he Ienlgth of trench 40 to
make a second panel %0 fufthenimprese sealing, two vertical flexibleiases 88 andds} eanod

anchor ol enent <b8TOWR IHHle e oo, Pb‘é‘ng?tr‘@HEt‘ﬁggoctk e wallostigns
between the jmet §£ an%f @EO L8 TREin§) dgr@gﬁ of°fhe! ﬁ'(?ustlx\é) PR provides a double
sealing system.
These hoses can also be used to establish a flow of water for
"cleaning" the locks, after the grout or concrete has been cast, supposing a
small quantity thereof has managed to penetrate into the housing.
10 Figures 12 and 13 show variant embodiments of the means serving
for sealing the housing(s) formed in the shuttering element.
In the embodiment of Figure 12, the locks 28 and 30 are protected in
the housings 32 and 34 by rubber covers 100 and 102.
In the embodiment of Figure 13, the locks 28 and 30 are protected by
15 split tubes 104 and 106 which are threaded over the locks. Even if a coating
of binder does form around the tubes 104 and 106 after the shuttering 26 has
been removed, these coatings are easily destroyed by the locks of the next

element of sheet piling being put into place.



Al though there is no direct nechanical connection, e.g. by. welding, between
t he rei'nfor nt 22 and 42.and the assenbly constituted by the Tink
el enent 26 and the an nt 44, the engagement of Smis@heet Has Been Replaced

rei nf or:cenme 7”’" s enbedded in the concrete ensures
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concrete reinf oggfd&ﬁggars 52 and of vertical concrete rei nforcing bars
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link el ement 24 ; I ; | e ; aped
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wel ded to respectiye, sheet, pjlj.ng elenents 62 and 64 which are
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U-shaped round bars secured to one anot sheet piling.” The

U-shaped bars arfirseegddieddiwith fae lda3t dne vertical dirst logkingeelement and ensstondbut
they are not secured thereto.

end engaged in one of said panels, and a link element having a first end

10 fitted with at least one second locking clement suitable for co-operating
with the first locking element, and a second end engaged in the other of said

panels.

2/ A cast wall according to claim 1, characterized in that each anchor
15 element and each link element comprises a plurality of bars disposed
substantially in hofizontal planes, the free ends of the bars being secured to
a lock-forming sheet piling type element, at least a portion of the bars being
engaged without direct mechanical linking: in the end portion of the
reinforcement of the panel.
20
3/ A cast wall according to claim 1, characterized in that said bars are U-
shaped round bars disposed in horigé;;ial planes, at least one limb of each
U-shaped bar being secured to a lock—forming sheet piling element, at least
the curved portion of the U-shaped round bar being engaged in the end of

25 the reinforcement of the panel without being directly mechanically linked.

4/ A method of making a cast wall in the ground in which a first length of
trench is prepared in which end shuttering is placed and a binder is cast to

obtain a first wall panel, and then, at the shuttering end, a second length of
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7 . It would not go beyond the anbit of the invention if the

link el ener enents were nmade in sone ot her. way.

Nevert hel €ss, rtant for themto be essentially consti tut ed
by concrete \mj HI mm; hori zontal in order to facilitate horizontal
transm ssi or““‘“\f re 5 liabl'® to be applied to the panels, and
thus to their*rdinforcenent. Al so naturally, the | ocking

el enents for [ocking the anchor el enents and the link elenments could
be constituted by nenbers other than sheet piling type | ocks. It

suffices for th@%] ~H§ n% |
co-operating w %lgé eg?ﬂr?g C%wﬁgagmé) gﬁ'gﬂf nlme orcf(’gfi’tﬁ]l%'J sﬁfi‘RérExE into
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| ocki ng between a |ink élenent 24 and an anchor elenent 44, wth the

concrete om tt esedomdiwall paheltaljasedetstherfiistyovhich method is chdracteriged by The
there can al so be seen the shuttering element 26 with its two housi ngs
32 and 34 in whifagh thes, |priors tescasting3therkinden dnodhe " firsthiength q@fretrmqhed

Cof orence 13 Fi g ”tr‘agéf'rﬁegp‘iéc%ﬁe%r%% el Wil s, Slisng Bsldige seen
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face 70 wi th twapd during casting, said locking ends are prevented from being embedded in
the binder so that they project from the first wall panel into the second
‘length of trench after the shuttering has been removed, and prior to casting
10 the binder in the second length of trench, reinforcement is put into place
therein together with an anchor clement which is secured to the locking ends
of the link element, and in that the shuttering is secured to the link element
prior to being put into place in the length of trench, the link and anchor
clements not being directly secured to the recinforcement, but being engaged

15 therein.

5/ Shuttering for making a cast wall according to claim 1 or 2, and designed
to be put into place against an end wall of 2 length of trench dug in the
ground to obtain a wall panel by casting a binder into said length of trench,
20  said shuttering including a face for bearing against the end wall of the length
of trench, and opposite said bearing face, a casting face looking into the
length of trench, the shuttering being characterized by the fact that it
includes on its casting face, at least one recess suitable for rece.iving the
locking element of a link element placed in the length of trench, each recess
25  being closed by a vertical wall element provided with a vertical slot suitable
for passing a sheet piling element fitted with the locking element and

providing sealing between said sheet piling element and the wall of said

ISCESS.
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20 " metal parts 72 and 74 which define a housing or recess 76 between them
havi ng *an openi ng 78. The di mensi ons of the housing 76 are sufficient to

receive the | ock 28 disposed at the end of the vertical sheet piling
el ement: ; e opening 78 is closed by two rigid wall portions 82
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* c e

bei ng fixe parts 72 - and 74. The slot 86 is closed by flexible
sealing lips 88 and 90 fixed on the - walls 82 and 84. These |ips 88
and 90 bear by resilient deformation on the faces of the sheet piling
80, thus providing sealing against the binder.

8 o - i

hori zontal |y o/ -Srgﬁtééﬁs cg?%&?k% ﬁﬁ?@rﬁ%’ﬁ%&{%ﬂéﬁ%’{;?ﬁw Higne%ﬁigﬁte]}vea?rlgnt
24. elément liidhedesitwiorrticsaaall pastidneevdictits alie Walhoflsairl Resss 90
and 92 can be nmounted inside the housing 76 in contact with the |ock,
the wal | portioand Seavigg betwesn, then sald vierticadeslok| andftwioh aedibienti seplinphi s
provi des a doubl e seal ,ng system ) ) Tﬂese hoses ¢can al so be
used to estaplickments repsetively secaggd to said vertical wall elements, said sealing

elements forming sealing lips pressed resiliently agaihst the faces of said

sheet piling element.

7/ Shuttering according to claim 6, characterized in that it further includes
10  two portions of vertical flexible hose disposed in said recess, each hose
portion being in contact with the wall of the recess, the inside face of a

vertical wall element, and one face of the locking element.
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"tl'eaning" the | ocks, after the grout or concrete has been cast, supposing

as ., ‘smal | quantity thereof has nmanaged - to penetrate into the housing. 10
Figures 12 and 13 show variant enbodi nents of the means serving: for
seal ing the housing(s) fornmed in the shutterlng el .enment . In the
enbodi ment of Figure 12, the | ocks 28 and?30 are protected in t he
housi ngs 32 and 34 by rubber covers 100 and 102. In the

enbodi ment of Figure 13, the |l ocks 28 and 30 are protected by 15 split
tubes 104 and 106 which are threaded over the | ocks. Even if a coating

of binder does foﬁ@'grﬁ)h}éf he tubes 104 and 106 after the shuttering 26
has been renbve €se coatings are easily destroyed by the Iocks of
t he next - element of sheet piling being put into place. _

9 1. Avertical cast wall constituted by a succession of panels

t ouching via CONWENU(HDSL&’dBE‘IN&‘ﬂR@EEEDﬂ)&PE-HGAGM WATLIAMETHOD OF

conti guous | engths of trench du n the ground in line with one
anot her, each pMSWM%ION AN&F&BM@%@&K( THERBFOR | further including

| i nk nmeans bet ween the

The invention relates to a cast wall constituted by a succession of

panels touching via their end edges and made by casting a binder in
contiguous lengths of trench dug in the ground in line with one another,

each panel including reinforcement, said wall further including link means

10  between the reinforcements in two contiguous panels. The link ineans (24,
44) are separate from the reinforcement (22, 42) and comprise an anchor
element (24) having a first end fitted with at least one vertical first locking
element (28, 30) and a second end engaged in one of said panels (22), and a

link element (44) having a first end provided with at least a second locking

15  element (46, 48) suitable for co—operating with the first locking element,

and a second end engaged in the other one of said panels (42).
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. .
r .|~nf.orceﬁ%n%-ow0u$ panel s, the wal . bei ng racterl ze I N pag coPg

,that rmi h |ink means i-S separate from salmErFHL MEMTSSHE kdut

- direct "mﬂu”u ‘f'l ng and conprises a rigid anchor el enent having
afirst e " at | east one vertical first |ocking elenent and
a second end e gasged In the reinforcenent of one of said panels, and a
rigid |ink el enment having a first énd fitted with at |east one second

. vertical |ocking el enent “suitable for co-operating with the first

.l ocki ng el eneGLAIMSN said |ink el ement is noved down vertically with

§ respect to said anchor elenent, and 15 a second end engaged in the

“reinforcenent of the other sai anel s. 2. A cast || according
to claimi, chafa¥erticalLast “h"’ilt @Mgﬁﬁcﬂ(ﬁcsssmn of| %tto& 8&’3@1 li nk

ﬁ' ement Clorrprth‘éﬁSerﬁi Biges hnd!ynade by castihg adsinder into contigubas tengths of 3
orizonta e. e e S to a

| ock-f or m% @%’i’cﬁ SQE [)‘Hq% ?‘ ﬂg% vﬁé-, ﬂg gﬁtﬁﬁp ésgég'oég"el ﬁé\”ﬁ& of the

bars bei ng en@ag‘wamanhom:djuwa&t Uﬂ!@halﬂdﬂﬂﬂg links rigea'ﬁt _

portion of tNgiffeicahitnt 8FED csHtidubas panas, the wall b éhﬁ%é!en%&hnﬂﬁsordl ng

to claim?2, characterized |nthat ald ba are shaped. raund bars
di sposed in h%?‘?'&@ﬁﬁa!“ e nEs S€ d 5 W’EF"@H ; without Lﬁﬁgped bar
bei ng secur edmohmitaidhkhgrandﬂl;pmm @n@dr@ctamedament having a firskend t he’
curved pofg i ofydy \Jnfu a{;’léé%i‘%l@ f/émﬁd ﬁ)%g eéhd B &&&nd endend of
the rei nf or cenent e r.ec nec | cal |

linked. 30 engaged Aﬂhﬁ ﬁ"%"gsa%r]g pﬁﬁ?‘ﬁv #FH@‘QE@%#&"]%"Ml ch a

first |ength fdving a first endiilthed vmtreaaleast ione \gecohd aerticeh ldcking elgment pl aced
aniLa bi nder dﬁzas?é%o.t 8q-onersfil yith the ' otkhf G2t valdh S ine! he

shuttering end, a secon
element is moved down vertically with respect to said anchor element, and

15 asecond end engaged in the reinforcement cf the other of said panels.

2. A cast wall according to claim 1, characterized in that each anchor
slement and each link element comprises a plurality of bars disposed
substantially in horizontal' planes, the first free ends of the bars being
20 secured to a lock—forming vertical sheet piling type element, the second end
of the bars being engaged without direct mechanical linking in the end
portion of the reinforcement of the panel. |

3. A cast wall according to claim 2, characterized in that said bars are U-
| 25 shaped round bars dispesed in horizontal planes, at least one limb of eech
-/ U-shaped bar being secured to a lock-forming sheet piling slement, at

Jeast the curved portion of the U-shaped round bar being engaged in the

end of the reinforcement of the panel without being directly mechanically

linked. '

30 |

4. A method of making a cast wall in the ground in which a first length of
trench is prepared in which end shuttering is placed and a binder s cast to
obtain a first wall panel, and then, at the shuttering end, a second length of
trench Is prepared contiguous ta the first and in line therewith, the shutiering
35 s removed, and a binder is cast into the second length of trench to obtain a
second wall panel adjacent to the first, which method is characterized by

the fact that, prior to casting the binder In the first length of trench,
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trehch |s_pr_e.par—e—d——eeﬁf—|—guvcr§to the first and in line therewith, the
.shutterlng 35 is rim g d a.-binder is cast Into the second Iength of

';r;teﬂgg ;[g 8 m “ﬂ“ d wal | panel adjacent tR go 2, (PE&MENAF SHEET

I'ng the binder
inthe first 1 ength of trench -
10 rei nforcenent is placed thereﬂﬁ together with a link el enent
i ncl-uding  ~ | ocking ends that are positioned in the inmediate vicinity

of thet SQU]E t erdinfdrcement nsapﬁgédrtmma@gemr with c liink kélagent daciading -
revent e ro ec rTom

!to he first wal mégmﬁg%%ggg% po%téoonﬁeg ‘Héﬁ Q'ﬁn{ﬂgﬁ%ﬁ%vﬁ& u&r encféﬁgﬁﬁt&ﬁ

shutt eri ng hagnd&irng sasting S%@CSW@HGF@TQMY%" from being emheddedu n t he

fgcgtngelrengt Eirg?éaﬁigﬂgfso W%W | chtﬁmsﬁﬂﬁwalop??%mcmlens*bmel r]ends

of gt he i efeéWShP ﬁrr’ﬁf' ?%m%ﬁﬁts W%ﬁqw "Toélegeért?ﬂ Bgo %ﬂngl nk

el ement prior tha)blmdang'l the secand |engtheod trendis rewfogmmemt isrmndhto placel i nk and

20 panchor ! gigahstolgtheP Gl drtfbL, ?élegfeﬂt”vﬁﬁcﬁ i SBeured! ' MedBBRAy - P!

b |1
aﬁgg?d. ng toeg% gﬁrih g{qﬁ%?@wgngadﬂrbthat the s Lﬁgﬁng is secured%o%ag?nk e

. element prior to being put into place in the length of french, the link and
10 anchor elements not being directly secured to the reinforcement, but being
engagead therein.

the fact that, prior

— 5. Shuttering for making a cast wall according to claim 2, and designed to

be put into place against an end wall of a iength of trench dug in the ground

15 to obtain a wall panel by casting a binder into said length of irench, said

shuttering including a facs for bearing against the end wall of the length of

trench, and opposite said bearing face, a casting face looking into the length

of trench, the shuttering being characterized by the fact that it includes on

its casting face, at least one vertical recess suitable for receiving the vertical

20 sheet piling of a link eiement placed in the length of trench, each recess

being closed by a vertical wall element secured to the shuttering and

provided with a vertical siot suitable for passing said sheet piling element

fitted with the locking element and providing sealing between said sheet
plling element and the wall of said recess.

—/ 6. Shuttering according to claim 5, characterized in that said vertical wall
element includes two vertical wall porflons secured to the wall of said
recess-and leaving between them said vertical slot, and two resilient sealing
elements respactively secured t¢ sald vertical wall portions, said sealing

30 elements forming sealing lips pressed resiliently against the faces of said
sheet piling element. ‘

7. Shuttering according to claim 8, characterized in that it further includes
two portions of vertical flexible hose disposed in said recess, each hose

35 portlon being in contact with the wall of the recess, the inside face of a
vertical wall portion, and one face of the sheet plhng




be- put Into pI ace agai nst an end wall of a Ieng i ﬁ
. g“round 15 to obtain a wall panel by casting a ﬁﬁm&&ém% FI' of

trench, said shuttering including .a face for bearing against the end
wal | of the | ength of - trench, and opposite said bearing face, a
casting face looking-into the Iength 11 of trench, the shuttering being
characterized by the fact that it includé€s on its casting face, at

| east one vertical recess suitable for. receiving the vertical 20 sheet
piling of a link elenment placed in the length of trench, each recess

being closed by a_ v rtlcal wal | el ement secured to the shutterlng and
provided with aABITRAG Dt suitable for passi ng said sheet piling

el enent fitted with the | ocking el enment and providing sealing between
sai d sheet piling element and the wall of said recess. 25 6.
Shuttering aCCObeNQINQJGUS'Lﬁ? %Emmm TAAPHRACGH VALY, WETHOD OR! |
el ement includes two vertical wall portions secured to the wal T of said
recess and Ieav@@NlS&tR{H@ﬂ'IOhéMFd)R{WMTHBREFM two resilient

seal i ng el enents respectively secured to said vertical wall portions,
said sealing 30 elenments forning sealing Iips pressed resiliently against
the faces of said sheet ring _accor |ng

| | )
to claim6. charact er] Bes fpvent ‘BI I pqq?sefq(igf?r}}éf VY‘HI‘,FBH%EU§% By A B HPH
vertical flexibl Qﬁsﬁ?@hﬁﬁfﬁﬁg thBirSéid erd £€Smd ?‘?ﬁ#& ZSE?%g ROBinidep He' ng
acé of a

in contact wt h t he Tecess, e i nsi vertl cal
wal | portion, a%nﬁ@ﬁoﬁ@%gms threﬁx@ﬁeﬂugoﬁﬂ ithe ground in line with one another,
W, each panel including reinforcement, said wall further including link means

10 befween the reinforcements in two contiguous panels. The link means (24,
44) are separate from the rcinforcement (22, 42) and comprise an anchor
element (24) having a first end fitted with at least one vertical first locking
element (28, 30) and a second end engaged in one of said panels (22), and a
link element (44) having a first end provided with at least a second locking

15  element (46, 48) suitable for co—operating with the first locking element,

and a second end engaged in the other one of said panels (42).
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