1 AWALL FORMED IN SO L, THE WALL | NCLUDI NG A HOLLOW PREFABRI CATED ELEMENT,

AND A METHOD OF MAKI NG SUCH A WALL The present invention relates to
the field of special works in the soil. 5It relates nore particularly to a
wal |l formed in the soil, together with a_method of making such a wall.

Conventional diaphragmwalls are known i b which concrete is cast directly
into a trench fornmed in the soil and after a cage of netal bars has been

put into 10 place. Since the beginning of the 1970s, as an alternative
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Since the beginning of the 1970s, as an alternative
solution to diaphragm walls, prefabricated walls have
been used in which reinforced concrete elements,
prefabricated either on site or in a workshop, are

15 lowered into an excavated trench, which is then filled
with a slurry of cement-bentonite for sealing the
prefabricated elements to the ground in place.

The prefabricated wall technique is preferred in
particular when the wall is incorporated in the final

20 work and needs to satisfy aesthetic criteria, or when the
thickness of the wall needs to be optimized, or when
there are special sealing requirements.

Nevertheless, that technique presents drawbacks
associated with the prefabricated elements that are used.

25 Those elements require prefabrication workshops to be
built or to exist close to the site. Furthermére,
transporting the elements from the fabrication workshop
to the site is lengthy and expensive because of their
great weight.

30 An object of the present invention is to provide a
wall presenting all of the advantages of a conventional
prefabricated wall, but also making it possible to lower
costs and to limit the constraints associated with
transport and with fabricating prefabricated elements.

35 Firstly, the invention provides a method of making a
wall in soil, the method comprising at least the
following succession of steps:



30An object of the present invention is to provide a wall presenting all of
t he advantages of a conventional prefabricated wall, but also naking it
possible to lower costs and to |imt the constraints associated with
transport and with fabricating prefabricat ed el ements. 35Firstly, the

i nvention provides a nethod of making a in soil, the method conprising
at least the follow ng succession of steps 2 formng a trench in the
soi | ; filling said trench with a self-hardening material;

suppl yi ng at | east invefabrieasted eléento s iconpri si ng two pI at es

connect ed toget her iy Gonnedidn reans,wiaddtl a self-H0Osddriiony ng said
prefabricated el ement in said trench filled with said self-hardening

mat eri al . SH33L7 t he prefabricated el ement used in the 10 nmethod of the
invention is a ret a;uppﬂg;:eigelmntlem driee pvnedﬁahntﬂtcaatrmﬂ eohertdrec met hod
serves i nl Qi C e u3|ng
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particul ar be@mafisyg stdength, that are substantially 15 identical to those
of a conventional. Rf&él%tﬁdrﬁ%gedsé’@ lp e WY G e d Serfltle 0f dued abricated

el ements made of reinforced concrete. Pref er abI%/ﬁ pr| or to being

inserted i n RN dridhqd WLthiad ited s i dRn g ma ‘- the
prefabricated 20 qdrasmntl Hsechd fpﬁéh‘fakmei&ﬁlded)feléiﬁerpiasﬁd imvension is

cach ot hir. TRITED4bed b dr T oI bh DTS Do ha IRHEGt G ogi her by
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one 25 ho"%%ﬁ%¥f$ﬁ¥]ié&%ﬁﬁ%ﬁfﬂ&ﬁf?'the wall made using the method
of the invention presents characteristics of strength, in
particular bending strength, that are substantially
15 identical to those of a conventional prefabricated wall
in which use is made of prefabricated elements made of
reinforced concrete.
Preferably, prior to being inserted in the trench
(i.e. while it is being fabricated), the prefabricated
20 element used in the method of the present invention is
constituted of two plates that are placed facing each
other, parallel to each other, and spaced apart from each
other, being connected together by connection means. The
prefabricated element is thus provided with at least one
25 hollow between its two plates.
By way of example, the plates of the prefabricated
element may be made of concrete.
The connection means of the prefabricated element
should be understood as being any element or a plurality
30 of elements suitable for connecting together and securing
the two plates, while maintaining spacing and at least
one hollow between the two plates. Preferably, the
connection means are configured in such a manner as to
conserve a longitudinal hollow between the two plates,
35 the longitudinal hollow extending over the full height of
the prefabricated element. By way of example, these



By way of exanple, the plates of the prefabricated el enent may be nmade of
concrete. The connection neans of the prefabricated el enent shoul d be
understood as being any elenent or a plurality 30 of elenents suitable for
connecting together and securing the two_plates, while maintaining spacing
and at | east one holl ow between the two ﬁlates. Preferably, the connection
nmeans are configured in such a manner as to conserve a |ongitudinal holl ow
between the two plates, 35 the |ongitudinal hollow extending over the ful
hei ght of t eorprasttEnT derasts araamt . NEie gl Fters@amt e5he hdlskf feh¢%nnect i on

means mey be. Rt alr QIRAPNS, Ofe the-tdd fenesetype or they may be section

menbers. The use of a hallow prefabricated elenent (i,e. an_el enent
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known under the tBrnmedied may e . IRl xRt veShad edhul sektich as
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i ncorporated in the rk is h. gr Sy nt {
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15 is cast on site, thereby limiting fabrication costs.
Finally, this method serves to limit the amount of
cuttings that need to be extracted, thus making the
method better adapted to environmental constraints. The
gquantity of self-hardening material that is finally
20 incorporated in the work is much greater than when using
conventional prefabricated walls because of the material
that fills the hollow between the two plates of the
prefabricated element and that remains in place in the
trench. Consequently, the quantity of material that
25 needs to be removed after the prefabricated element (s)
has/have been put into place in the trench is reduced.
Once the prefabricated element(s) is/are positioned
in the trench, and once the self-hardening material has
solidified, an adjacent zone of ground defined by one of
30 the side faces of the wall is generally removed. The
prefabricated element then serves to retain the earth.
According to an aspect of the invention, the self-
hardening material is constituted by an added self-
hardening slurry that takes the place of the soil
35 excavated from the trench. Such a self-hardening slurry
may be used directly as a drilling fluid. 1In a variant

embodiment, the self-hardening slurry is put into place



25 needs to be renoved after the prefabricated el enent(s) has/have been put
into place in the trench is reduced. Once the prefabricated

el enent (s) is/are positioned in the trench, and once the sel f-hardening

mat eri al has solidified, an adjacent zone of ground defined by one of 30
the side faces of the wall is generally fenoved. The prefabricated el ement
then serves to retain the earth. According to an aspect of the invention,
the self- hardening material is constituted by an added self-hardening
slurry that ¥aked tHeagRace Bic theerel | 1351 kbR at BdCXERMREP@ € EREM2 Such
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further enabling costs and transport constrain reduced. n
anot her aspectclyiiqire nakehtiorposhible to reduce the volume of

materials for transporting to the site, thus reducing

15 costs associated with the materials and with their
transport. Simultaneously, the volume of cuttings that
needs to be removed is also decreased, thereby enabling
the building process to be accelerated and further
enabling costs and transport constraints to be reduced.

20 In another aspect of the invention, the
prefabricated element is vibrated while it is being
lowered into the trench, thereby making it easier to put
into place. This provision is particularly advantageous
when the self-hardening material presents density that is

25 relatively high, since that hinders lowering the
prefabricated element into the inside of the trench.

According to another aspect of the invention, two

low guide walls marking the desired location for the wall
are made in the soil that is to be excavated, and the

30 trench is made vertically between those two low guide
walls. After inserting into the trench the prefabricated
element that includes positioning members at its top end,
the element is held in position in the trench by using
holding means that co-operate with these positioning

35 members and that bear transversely on the low guide

walls.



prefabricated element is vibrated while it is being |owered into the
trench, thereby nmaking it easier to put into place. This provision is
particul arly advant ageous when the self-hardening material presents density
that is 25 relatively high, since that hinders |lowering the prefabricated
el enent into the inside of the trench. ° According to another aspect of
the invention, two | ow guide walls nmarking the desired | ocation for the
wal |l are made in the soil that is to_be excavated, and the 30 trench is
made vertical |y bER v@RPtRPHs2SRABE | Dfv Bluf denviertsonaf@ef1FfSerting into the
trench the psedadpicodesd et papaht tHad tRehugles1postt besi sgcorabers at its
top end, the el nt is held in Position in %he trench. b usiﬂg hol di ng
means that  COLORON At ur e He I HASRY pghT tPRRi WAt S5 ABLFEORnint hAE bear
transversel yroentthe |@w gus deidwl fscing towards ntlamosbeondspect of the

i nvention, I ri el Nt . : ond
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direction of the first_prefabricated el ement, The second prefabricated
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prefabricated, el enent.. To connect. the second prefabricated.el ement to the
20 ¢ BLg BRtefrRfahrPEaraced

first prefabbteafed et eheft e t haCHi? de B the nd° prBFabFYcarda®el enent
i s then thr eabledepr ogresscomhgct ntivet hechondspngfabribetédrsiepertabei cat ed

el ement P“ti{héhfﬁﬂé%éé%?f§§§§c9{e&hé%%mgnP[e€ﬁ9r§8§&§do§'@H@“Eéoéﬁ& at
substantially the sa el ght. _ ITe Inserting the second
pref abri cat eeiref dpehtated sehenemyt ghskehepr ebroadey PrSFEABALYOLYhentecond

pref abri cat egh &l RO n@Nels exthendi PGt sybstapti dht¥quP1Ehént until the
15 top faces of the two prefabricated elements are at
substantially the same height.

While inserting the second prefabricated element, a
sealing gasket previously fastened to the second
prefabricated element and extending substantially up its

20 entire height may be threaded in the housing of the first
prefabricated element. In addition to its support
function, the wall may also have a sealing function. The
sealing gasket improves such sealing.

In another aspect of the invention, a protection

25 part is inserted inside the housing of the first
prefabricated element before it is inserted into the
trench. This protection part is subsequently
progressively cleared away while the guide of the second
prefabricated element is being inserted into said

30 housing.

In another aspect of the invention, the first trench
is extended, at at least one of its ends, by a second
trench.

Prior to digging the second trench, a temporary

35 protection element is advantageously placed in the first
trench, facing the location that is to be occupied by the

second trench. This protection element presents a width



20 entire height may be threaded in the housing of the first prefabricated
elenment. In addition to its support function, the wall may al so have a
seal ing function. The sealing gasket inproves such sealing. In another
aspect of the invention, a protection 25 part is inserted inside the
housi ng of the first prefabrlcated el emefit before it is inserted into the
trench. This protection part is subsequently progressively cleared away
whil e the guide of the second prefabricated elenent is being inserted into

sai d 30 housdd.a |ekelot Hehataspertabf leaet i pveptddhiathe 1¢eREL¢R Nk is

extended, att@d oSt o0 Q{e'ﬁél@%is@fbt/h@ pﬁ@pmrié@w@ ePshonit i o di ggi ng
t he second trench, a tenp rotection elenent. i s advant ageou
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situated in {he,bie5¢ HPI‘&P ﬁ@@'efbéi mstﬂgtsaeénéottgﬁéhedbéfgﬁém xi ng

with the nud or any ot er tenporary filler material in t he’ second. t r ench,
before the S%%%n%ﬁ@?%%c%r$%cﬁl}$e%l%}%% Yiih - pat feht AgemRerrareahdli s

ready to reC@ithel@nﬁeé)cﬂyn%er@é@i@@rdn@@t@ﬂ Iwrélpﬁ@ﬂébméété@r ves above all
to pres rve t{%mgrefabrlcated el e irst trench fromany damage

caused By t eGP ng MachThESTs? OY%ra%;CBQa? FReSthe §8%ond trench. The
t enporary prptef:aﬁbrmc@tecﬁre@lem@yt bef r‘e]nmvéﬂr‘st onrdschhérémrahyt demgheaft er

the second 1Lencdy N PXERVRL el BRENDCHOLE AoPrekabibehgdcgbenent i
S on trenc

inserted into ?
second trench.

The temporary protection element may be removed from
15 the first trench after the second trench has been
excavated and before a prefabricated element is inserted
into the second trench.
Secondly, the invention provides a wall formed in
soil, the wall including at least one prefabricated
20 element and self-hardening material coating said
prefabricated element at least in part, the wall being
characterized in that, while it is being fabricated, the
prefabricated element is constituted by two plates placed
facing each other, parallel to each other, and spaced
25 apart from each other, being connected together by
connection means, such that the prefabricated element is
provided with at least one hollow.
According to the invention, before being inserted
into the trench, the prefabricated element comprises two
30 plates facing each other, parallel to each other, and
spaced apart, while being connected together by
connection means.
By way of example, the plates of the prefabricated
element may be made of concrete.
35 The connection means of the prefabricated element
should be understood as comprising any element or

plurality of elements suitable for connecting and



Secondly, the invention provides a wall fornmed in soil, the wall including
at | east one prefabricated 20 el enent and sel f-hardening material coating
said prefabricated elenment at least in part, the wall being characterized
inthat, while it is being fabricated, the prefabricated elenent is
constituted by two plates placed facing éach ot her, parallel to each other,
and spaced 25 apart from each other, being connected together by connection
means, such that the prefabricated el enent is provided with at | east one

hol | ow. secml@mqiltfgetwcv heon el | phe toefbpeeberhgihhberted into the
trench, the Mfﬁ@‘e@fﬂ SOENY £ONPLE SESadM0o39 pbBIes Hackosn eagd
ot her, parall ac other and spaced apart, while being connected
t oget her by E%% meFRterably E&h%ﬁﬁo SekhpI Bea Rt heP I at es of t he

prefabri cat wbxefﬁgmfédnﬂy Hecredensineones ete. c35Ibeve onnesh g boudtaas of

t he pref brlc ement shoul d be nderst od L Ienent or
pluralit aijg%ﬁ?est‘%%ﬂ a%rf% ¥5? % ec‘tl g}é a%dng%gg%c%??g%g?% o
concrete meﬂxmﬁmdgﬂgrmwemwnm@ ﬁmlht@@ngmg af splaei pye faldr atatedst one

hol | ow bet weegn, &gﬁFtwn pl ates. Preferably, the connection nmeans are
configured in such a manner as to conserve a |ongitudinal 5 hollow between
the two plates, the dompredr naf Hef | DV extEpdi nghovern et $ ol | NeRRFht of

t he prefabri&géaga@gegpnﬁetal In an aspect of the invention, the
connection neans ar$ made of petal .. 10Under such circunstances

conpri séOnetal stYRYehet ECRsSHEF HPELIFRS pat RERUFAY B?m%¥hﬁ?n@é5%£?grngz

wel di ng, wi tdhtafféast apeodrtittddpatn (Lagtiaubar ebypeisindendpeadédor nbeach of

the two platesldlng, with at least one metal bar (e.g. a wire mesh)
embedded in each of the two plates.

In another example, these connection means may be

15 metal section members. They may comprise metal bars of I
section, in which the flanges are embedded in respective
ones of the concrete plates, with the web connecting the
plates together. Such metal bars may extend over
substantially the full height of the prefabricated

20 element. Optionally, the web of each of these metal bars
may also be coated in concrete.

In an advantageous aspect of the invention, the
percentage of the width of the wall that is occupied by
the self-hardening material is not less than 50%, and is

25 preferably not less than 75%, when viewed in the
transverse direction of the wall across the hollow in the
prefabricated element. In this way, the quantity of
material that needs to be cleared away after putting the
prefabricated element into place is limited.

30 Furthermore, inserting the prefabricated element into the
self-hardening material is made easier, in particular
when the self-hardening material is relatively dense.

In another aspect of the invention, at at least one
of its ends, the prefabricated element includes at least

35 one hollow housing that extends in its height direction,
and at its opposite end, it includes a guide of shape

that is complementary to said hollow housing.



I n anot her exanple, these connection neans may be 15 netal section nenbers.
They may conprise netal bars of | section, in which the flanges are
enbedded in respective ones of the concrete plates, with the web connecting
the plates together. Such netal bars may_extend over substantially the ful
hei ght of the prefabricated 20 el enent. %ptionally, the web of each of
these netal bars nay al so be coated in concrete. I n an advant ageous
aspect of the invention, the percentage of the width of the wall that is
occupi ed by the JBIEN HAIHITHE SRt @t RGNS Heg Mads vhaeBow HiRl is 25

preferably nQi1il&snhdhdinhy 304y Wene sy oy té(}ﬁitf ansVEr seuisk J ectd on of
the wall across the hollow in the prefabricat element. In this , the
quantity of GRREGERY tTfattHest? tb’é”blr%%?r%%%%%/a - p[ﬁkﬁ rfb‘)]\tlvﬁ%w

pr ef abri cat etbwediereniay Hls@lBca-dst Iwiii ethe 30 Riitd hesimrest e ipisetrds ng t he

prefabricate lL.ement into the self-hardening material is made easier, in
parti cul §r vﬁ%eﬁt}}%é)%eeﬁq&)- EX een$neglennﬁ?%tr'| al is relatively dense. I n
anot her aspect ofSetimdkwemy onsatbatfdmesd oheatbfle¢ast ek, of Hehe

prefabri cat ﬁﬁtﬁ%eﬁ?‘%‘ﬁ dfel i deast Shig: hol I ow housing that extends

inits heig rection, and at 1ts opposite end, it includes a guide of
shape that is corfftharkemhasste s o dolat HSRRREes L the wen the

connecti on rMeaRsHEIch MBS dretdadide 4red | ey howsh g odemyr hec it el by a
2Dl1 L TERRL P Bt COmnSEl el LA, commeet on e i YeLGLg, The
prefabricat ed lelsmmattion. Th&Saetdmukiptiayn atsebhe fornee sheats |east one of
the plates ‘Uhé*E%é%ﬁﬁéﬂ§£é§“&¥hﬁﬁﬁ%§¥“in which:
Figure 1 shows the step of forming a first trench,
to make a wall of the invention;
15 - Figure 2 shows the step of inserting a first
prefabricated element in the first trench;
Figure 3 shows a step of holding the first
prefabricated element in position inside the first
trench;
20 - Figure 4 shows the step of inserting a second
prefabricated element in the first trench;
Figure 5 is a detail view of the blade of the
second prefabricated element, and also of the housing of
the first prefabricated element with which it is to co-
25 operate;
Figure 6 is a fragmentary elevation view of the
first trench after insertion of the first and second
prefabricated elements, showing in particular one example
of a gasket that may be used in the present invention;
30 - Figure 7 shows a following step of the method,
being an elevation view of the first trench in which
protection elements have been positioned;
Figure 8 shows the step of excavating a second
trench adjacent to the first; and
35 - Figure 9 is a fragmentary elevation view of the
first and second trenches once the wall has been

finalized.



O her characteristics and advantages of the invention appear on reading the
follow ng description of 10 enbodi nents of the invention given by way of
non-limting illustration. The description refers to the sheets of the
acconpanyi ng draw ngs, in which: Figure 1 shows the step of formng
a first trench, to make a wall of the invention; 15 Fi gure 2 shows the step
of inserting a first prefabricated elenent in the first trench;

Figure 3 shows a step of holding the first prefabricated el ement in
position inside tHe ferstahrigried 20 H e A3t RNt biYididerting a

second pref aby i Gatef @lempind s | hei fhidstid rencdessfbguse tnis a detail

vi ew of the bl ade of, the second prefabricated el enent, and al so of the
housi ng of the$iH&tiPtef abricated el ement with which it is to co-25
oper at e; Fiigih erébfaseracd rtagm&hjlar@'s el evat 9 pntivéesy HH11dwes far st
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showi ng 'n parﬁl el @ one exahpt e ot used in the
present i nvertimn;sB8reds g ecanshows ALY odf oWﬁflgt%@eIpl@lie% héesetHoeld bei ng
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been positioned ure 8 shows the step of excavating a second
trench adj acaitelo tae Jffiql%?d TeAER 3% i ik 17:'9h<"i’”'s B f FaRyFeht ar g2 P¥vat i on

view of the fidste aithSecomh tgenehes once the wall has been finalized. 9

10 A first step of the method, shown in Figure 1,
consists in making low guide walls 12a, 12b serving to
mark the location of the future wall 10. In the example,
two mutually parallel low guide walls 12a and 12b define
a space of constant width ¢ corresponding substantially

15 to the width desired for the future wall. These low
guide walls 12a, 12b are generally made of reinforced
concrete and they present a height lying in the range
about 0.5 meters (m) to about 1.50 m. Their function is
to ensure stability of surface ground, constituting

20 leveling markers, and serving as bearing members for
means for holding prefabricated elements that are
required when making the wall and that are described in
greater detail below with reference to Figure 3. The low
guide walls 12a, 12b are generally constituted by

25 temporary work that are designed to be destroyed once the
wall 10 has been terminated.

In a second step, a trench 14 of height H and of
width ¢ corresponding to those desired for the wall 10 is
dug vertically between the two low guide walls 12a, 12b

30 using a drilling and/or mixing machine 16.

The trench 14 presents an elongate shape extending
over a length L. As shown in Figure 2, it has two
longitudinal walls 18a and 18b that are spaced apart by a
constant distance ¢, each of them extending vertically in

35 1line with one of the two low guide walls 12a, 12b. The
trench 14 marks the future location of the wall 10 and it
defines a zone 20 that is to be cleared.



The prefabricated walls are nade conventionally out of individual panels,
either in succession or in alternation. Wth reference to Figures 1 to 9,
there follows a 5 description of how a wall 10 of the invention is nade
usi ng successive panels. Al of the techniques described are naturally
applicable to make a wall using alternat%%g panel s, or indeed naking a wall
that is constituted by a single individual panel. 10A first step of the

nmet hod, shown in Figure 1, consists in making | ow guide walls 12a, 12b
serving to mark the OBReEion oFSEeRR Fhdbrehaafrenel jf iheSkx@MPle, two
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In a second séePredcd renchiddrof2heigh bhasdsefinidibdpe eorrespdndyng to
[ betme n.the,two | ow guide
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trench 14 presentsdmaneé@aga$byshape exl Endandenyrg matengah 22 As shown in
Figure 2, it t d - b that ar ed apart
by a constaﬁ? %gﬁce e%c%gf% *%%%?%%ggn%?ﬁﬁiger%l ? Sfﬁggg line with
one of the tﬂbutDMiQMlﬂ@ Wael gragad ipbplape.tréehehuss ﬁﬁr Bigh&ofuture
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generally a SHgn f ed gnsgfgtggkéehing slurry.

In another example, drilling may be performed using
a bentonite mud as described above, but the self-

20 hardening material 22 is constituted by a cement-based
slurry (e.g. a cement-bentonite slurry) with which the
trench is filled at the end of drilling. In yet another
variant implementation, the drilling may be performed
directly using a cement-based slurry (e.g. a cement-

25 bentonite slurry), which constitutes the self-hardening
material.

In a fourth step, and as shown in Figure 2, a first
prefabricated element 241 is inserted progressively into
the trench 14. To do this, a hoist having slings 23 is

30 attached to hoist cables 25 secured to the prefabricated
element. In parallel, its side face facing towards the
zone that is to be removed 20 is preferably washed in a
form-release material (i.e. progressively while it 1is
lowered into the trench 14). This operation may also be

35 performed prior to lowering the prefabricated element

into the trench.



In a third step, the trench 14 is subsequently filled with a self-hardening
material 22 for covering one or nore prefabricated el enents, as descri bed
with reference to Figure 2, and, once solidified, for sealing 10 these
prefabricated elenents to the ground in p| ace. Advant ageously, the
sel f-hardening material 22 is nade by m 1ng a self-hardening slurry, e.g.
a cenent slurry, with the ground in place. The use of this so-called
"soi |l -m xi ng" techni qgue serves to reduce the 15 anmount of naterial that
needs to be renmpoved Byeatxpmase BRAPVD ARdFADYBemAkesDetPpBSaPBleateduse a
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i nserted progressive he trench 14. To do this, a_hoist having
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el enment 241 conprises two concre or s 26b that are
connect ed andnherdedogethethbytnenah bérstzs h¢héoplaﬂesszéallQGprﬁbsent

the same length Li;rdnbhgesanE hhtekngssoel taRd thersamBehplghly BhrsThey
are pl aced faC|ng each other, "parallel to each_other, and spaced apart by a

di stancéd Xl . 25he prePabeFcarbadeneRtaAt ?ElSh8FlﬁnB?hOPFeF¥e9hE§aErBU?ded
with a h0||0ﬂW87pD§té@eB6hIS25bDoﬁ|ah@széaabZQBath shenketbeagbserved 10

that in this exanpley;h08sT8ha! (B24ns 1UALEE, | Bnl fRn0BL) O¥hal L not
different from each other.
Positioning members 29 project from the top end of

20 each plate 26a, 26b. These positioning members are
constituted, for example, by threaded rods 29 that
perform a function that is described in greater detail
with reference to Figure 3.

Other top-face elements (e.g. starter bars) or

25 indeed setbacks for receiving installations such as
anchoring draw bars may also be provided on one or both
of the plates 26a, 26b.

In the example shown in Figure 3, the prefabricated
element 241 includes, at each of its lateral ends,

30 between its two plates 26a and 26b, and in contact with
one of said plates, a split metal tube 32 defining a
hollow housing 30. The split tube 32 extends over
substantially the entire height H1l of the plates 26a.
Its function is described in greater detail with

35 reference to Figures 4 and 5.

By way of example, the split tube 32 is cast
together with one of the two plates 26a and 26b. In



While the prefabricated element 241 is being inserted into the trench 14,
the hollow 27 is filled with the self-hardening material 22 that coats the
metal bars 15 28. In other enbodinents, it should be observed that the two
pl ates 26a, 26b of the prefabricated el enent may present di nmensions (w dth,
| ength, thickness) that are different fr each other. Positioning nenbers
29 project fromthe top end of 20 each plate 26a, 26b. These positioning
menbers are constituted, for exanple, by threaded rods 29 that performa
function thattherdeseedbeenta, gibatey HetaPPNaFtfdreYeveheendot i Ghce 3.
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ext ends overbsupsouhdédl by ohe entbeehheidhs ¢ bhet heepphrésaped Its
function is gféﬁéﬁ??d in greater detail with 35 reference to Figures 4 and
5. By way of exanple, the split tube_32 is cast together with one of the

two plates 26a antiS28BOWRniniBigrher 3enBobF REAFEIOTT PRAY Bé&+ cBnlected by
wel ding to thednetabppassr28terdinenthenspretal inkerestisinosnent taget oget her

the Lo i atgs 26a. 260 of Lhe pref abriical ed.SLeRRR! ;2435 LDoYeL oRI0t e
the trench 14. The protection part 34, e.g. made of a
crumbling or deformable material, is to prevent any
material intruding into the split tube 32 before the
prefabricated element 241 is connected to an adjacent

15 prefabricated element (this step is described in greater
detail with reference to Figures 4 and 5). The
protection part 34 thus fills the split tube 32 over its
entire length.

In some configurations, the high density of the

20 self-hardening material 22 makes it difficult to cause
the prefabricated element 241 to penetrate into the
trench 14 merely under the effect of its own weight. As
in the example described, this occurs generally when the
self-hardening material 22 is a soil-cement mixture. In

25 order to facilitate penetration of the prefabricated
element 241, it may be caused to vibrate, e.g. by means
of a frame 36 carrying electrical vibrators 38 positioned
at its top end during the stages of hoisting it and
positioning it in the trench 14. By virtue of such

30 vibration, the prefabricated element 241 is then easily
brought into its final position in the trench 14.

In a fifth step, the prefabricated positioning
element 241 inside the trench 14 is adjusted and held by
holder means such as those described below with reference

35 to Figure 3.

As mentioned above, each plate 26a, 26b of the

prefabricated element 241 has positioning members in the



5 split tubes 32 or sone other type of holl ow housing nmay be provided on
one or both sides of the prefabricated el enent. As shown in Figure 3,
a protection part 34, e.g. a rod of appropriate dinensions, is inserted in
each tube 10 32 before the prefabricated elenment 241 is |lowered into the
trench 14. The protection part 34, e.g. Ifade of a crunbling or deformable
material, is to prevent any material intruding into the split tube 32
before the prefabricated el enent 241 is connected to an adjacent 15
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the tre 4. ...ln.a fifth step,. e rjcated positioning el enent
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pl ate 26a, f f i cat I . 24 i L oni nbers in
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through_a 5 spacer 40 that, K bears transversely on the | ow guide walls 12a,

12b. Thé pr efebs et el 2t ehentudaiantizhty GEPateh BPORtFBRCBytRGts 42
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the spacer 4£hd, as shown in Figure 4, a second prefabricated element
242 1s positioned in the trench 14, beside the first
prefabricated element 241.

20 The operations of hoisting and inserting the second
prefabricated element 242 are completely identical to
those described above with reference to Figures 1 to 3.
They are therefore not described again.

As can be seen more particularly from Figure 5, the

25 second prefabricated element 242 includes, on its side
facing towards the first prefabricated element 241 and,
at its bottom end, a metal blade 44 of profile
complementary to the housing 30 formed by the split tube
32 of the first prefabricated element 241.

30 On its side facing towards the first prefabricated
element 241, the second prefabricated element 242 is also
provided with a split tube 32 similar to that of the
first prefabricated element 241. As shown in Figure 4, a
sealing gasket 46, and in particular an inflatable water-

35 stop type gasket, is connected to the split tube 32.

As can be seen in Figure 6, a water-stop gasket 46
comprises two inflatable hollow tubes 48a, 48b and an



In a vari ant enbodi nent,
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transversely on the | ow guide walls 12a, 12b.

t he positioning nmenbers may 10 be positioning
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second prefabricated element 242 is lowered in the empty
space adjacent to the first prefabricated element 241 by
means of the hoist, its blade 44 is engaged in the
adjacent split tube 32 of the first prefabricated element
241 until the top faces of the two prefabricated elements
241 and 242 are at substantially the same height. By
sliding along the housing 30 formed by the split tube 32,
the blade 44 progressively removes the protection part
34, e.g. by breaking it or by deforming it, or by pushing
it out into the bottom of the trench 14.

The blade 44 of the second prefabricated element
also participates in guiding the second inflatable tube
48a inside the split tube 32 of the first prefabricated
element 241.

Sealing is provided by injecting a cement slurry
into each of the inflatable tubes 48a, 48b so as to cause
each of them to inflate sufficiently to obtain close
contact between the inflatable tube and the inside wall
of the split tube 32 in which it is positioned.

In a seventh step, protection elements 52 are
positioned in the trench 14, facing each location
provided for an adjacent trench.

In the example described, each protection element 52
is in the form of a metal section member comprising a
main plate 54 of width and height that are substantially
equal to those of the first trench, and a connection
guide 56 connected to said plate 54 and presenting an



14 intermedi ate part 50 connecting the two tubes 48a and 48b toget her.
Prior to positioning the second prefabricated element 242 in the trench 14,
a first inflatable tube 48b 5 is inserted inits split tube 32 that is to
face towards the first el enent 241. On being lowered into the trench
14, the bl ade 44 has the function of guijoﬁ ng and positioning the second
prefabricated el ement 242 relative to the first 10 prefabricated el enent
241. For this purpose, when the second prefabricated el enent 242 is | owered

in the enptyepreengiaceil 172¢ He'at rate RpA@RERT cet PP eieht 22A1P®y neans
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are subst antusgd yfaguetcarthosetls adpacersttreraeh, Ahdnaycdhdection
serve to prevent the self-hardening material 22 that is

15 situated in the first trench 14 and that has not yet
solidified from mixing with the mud or any other
temporary filler material in the adjacent trench, before
it is filled with self-hardening material and is ready to
receive one or more prefabricated elements.

20 Once the section member 52 has been put into
position, and as shown in Figure 8, a second trench 14'

(in this example, having the same width and height as the
first trench) is drilled out to the right of the first
trench 14. The section member 52 may then serve as a

25 guide for the secondary drilling by means of the drilling
and mixing machine 16. In another embodiment, the
section member 52 is positioned at a distance from the
end of the first trench 14 that is sufficient for it to
be dug out again when excavating the second trench 14'.

30 After drilling the second trench 14', the adjacent
section member 52 is removed and then a prefabricated
element 241' is inserted in the second trench 14', using
the same steps as those described with reference to
Figures 2 to 5.

35 In order to facilitate positioning thereof, this
prefabricated element 241' includes, on its side facing
towards the first trench 14, a blade 44 that is to be



gui de 56 connected to said plate 54 and presenting an 15 arrangenent and
size that are adapted to enable it to be inserted in sliding into a split
tube 32 of a prefabricated el enent 241, 242. The connection gui de 56 serves
to position and hold 5 each section nmenber 52 relative to a prefabricated
el ement 241, 242. It also has the functith of preventing the sel f-hardening
material filling the split tube 32 and beginning to set therein, in
particular in the event of a prolonged stoppage on site. 10The main plate
54 serves tCﬁmg%gﬁﬁvﬁﬁQQEﬁ%ﬁ%W%int@t%@ee$@ﬁbﬁttQQ? o ?hetPPrst trench 14

fromany danpge,canses-dyatPecaidd! & namand/ p12 M i fige Machipet 26nysed4f or
excavating the adjacent trench. 0 _serve iﬁ,Preven
e

h. |t nag alg i %Qe
sel f - har deni RPFetaciay BaRdF FRe18°SPRGat G P FPPEEL ¢ FBRCh®R4 and
that has notryess sef i ¢hhd i o fpoatabxiogtedt dléhentwd26?2 ang dt¢hearéenporary
filler terial in the adjacent trench, b reit is filled with
sel f - har eni%@ %%?%F?%ﬁl %gyigh?e%%@gt%e%gégive one or nore prefabricated
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prefabricate "241' is inserted in the second trench 14', using the
same steps as thodklde§cthdedboavehdeeteibadestoprFi gaeeshent 6eBeagsfn order

to facilitatg,pppiLiQoiNg1pheregbraiAEd that has the desired length
15 and profile.

Once the wall 10 has been terminated, the zone 20 is
cleared to uncover one of the faces of said wall. The
hardened remains of slurry that adhere to the uncovered
faces of the prefabricated elements are finally removed

20 by scraping, brushing, etc.

In an example embodiment of the invention, the width
¢ of the wall 10 obtained by the above-described method
is 600 millimeters (mm), the width ?¢1 of the
prefabricated element 241 is 400 mm, and the thickness el

25 of each concrete plate 26a, 26b of the prefabricated
element is 70 mm. By observing in the transverse
direction of the wall 10, accross the hollow 27 in the
prefabricated element, the percentage of the width of the
wall that is occupied by the self-hardening material 22

30 is (600-2x70)/600, i.e. about 75%. Advantageously, the
dimensions for the wall, the prefabricated element, and
the plates constituting the prefabricated element are
selected so that this percentage is greater than 50%, and
preferably greater than 75%. Such provisions serve to

35 1limit the quantity of expensive material (concrete) that
is used, and thus to reduce costs. They also serve to

facilitate inserting the prefabricated element in a self-



prefabricated el ement 241" includes, on its side facing towards the first
trench 14, a blade 44 that is to be 16 engaged progressively in the split
tube 32 of the adjacent prefabricated elenent 242 in the first trench 14
(and facing towards the second trench 14'% until the top faces of the two
prefabricated el enments 242 and 241 are 514t substantially the sane hei ght.
Once nore, during insertion of the prefabricated elenent 241 into the
second trench 14', a sealing %asket 46 previously connected to said

pref abri cat edasfienthy paterppli hbaseésndctprEa¥RlY49eBAE aRfeRBMAGCE,
substanti al | yn 19,2t o8g1htswhah! thei gbt r-ABYaBRihBr Radedibkn tBe split tube
32 of the second, prefabricated el epnent 24% gf the first trench 14.

Al'l of the aB%G%igéchyb%dsg% pe1%tBIt HEh PEpeated until a wall 10 is
obtained that has the desired length 15 and profile. Once the wall 10
has been term nated, the zone 20 is cleared to uncover one of the faces of
said wall. The hardened remains of slurry that adhere to the uncovered
faces of the prefabricated el enents are finally renoved 20 by scraping,
brushi ng, etc. In an exanpl e enbodi ment of the invention, the width e
of the wall 10 obtained by the above-described nethod is 600 mllinmeters
(nmm, the width 21 of the prefabricated elenent 241 is 400 mm and the

t hi ckness el 25 of each concrete plate 26a, 26b of the prefabricated
element is 70 nm By observing in the transverse direction of the wall 10,
accross the hollow 27 in the prefabricated el enent, the percentage of the
width of the wall that is occupied by the self-hardening nmaterial 22 30is
(600-2x70)/600, i.e. about 75% Advantageously, the dinmensions for the
wal |, the prefabricated elenent, and the plates constituting the
prefabricated el enment are selected so that this percentage is greater than
50% and preferably greater than 75% Such provisions serve to
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VWhat is clainmed is:

1. A nethod of nmaking a wall in soil, the method conprising at
| east the follow ng succession of steps:

forming a trench in the soil and filling the trench with a
sel f-hardeni ng materi al ;

supplying at least one hollow prefabricated el ement conprising
two plates spaced apart from each other and connected together by
connection neans, such that the prefabricated elenent includes an
open |l ower end, and a holl ow space is forned between the two pl ates;

positioning said hollow prefabricated elenment in said trench
filled with said self-hardening material such that the open | ower end
faces the trench, and such that the hollow space forned between the
two plates is filled with the self-hardening material to coat the
connecti on nmeans through the open | ower end,

whereby the solidification of the self-hardening material seals
the hollow prefabricated elenment to the ground in place, and

wherein the filling step occurs before the positioning step.

2. A method according to claim 1, wherein, after positioning
the hollow prefabricated elenent in the trench, and after the self-
hardeni ng material has solidified, a zone of ground defined by one of
the main faces of the wall is renpved, whereby the hollow

prefabricated el ement serves to support the soil

3. A method according to claim 1, wherein the self-hardening
material is constituted by an added sel f-hardening slurry that takes
the place of the soil excavated fromthe trench

4. A method according to claim 1, wherein the self-hardening
material is constituted by a mixture of added self-hardening slurry
and a fraction of the soil excavated fromsaid trench.

5. A nethod according toclaim 1, wherein the hollow
prefabricated element is vibrated while being lowered into said
trench, thereby making it easier to put the prefabricated elenent
into pl ace.
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6. A nethod according to claim 1, wherein two |ow guide walls
mar king the desired location for the wall are made in the soil that
is to be excavated, wherein the trench is forned vertically between
the two low guide walls, wherein the hollow prefabricated el enent
includes positioning nmenbers at a top end, and wherein after
inserting the hollow prefabricated elenent in the trench, the
prefabricated element is held in position in the trench by hol der
means that co-operate with said positioning nmenbers and that bear

transversely against the | ow guide walls.

7. A nmethod according to claim 1, wherein a first hollow
prefabricated el enent and then at | east one second hollow
prefabricated elenment are put into position in said trench, the first
hol | ow prefabricated el ement including, on a side facing towards the
second hollow prefabricated elenent, at |east one hollow housing
extending in the height direction of said first prefabricated el enent,
wherein the second hol |l ow prefabricated el enment includes at |east one
guide of profile conplenmentary to said housing, the guide being
fastened to a side facing towards said first hollow prefabricated
el enrent, and wherein, in order to <connect the second hollow
prefabricated element to the first hollow prefabricated el ement, the
guide of the second hollow prefabricated elenment 1is threaded
progressively into the housing of the first hollow prefabricated
el ement until the top faces of the two hollow prefabricated el enents

are at substantially the sane hei ght.

8. A method according to claim 7, wherein while inserting the
second hollow prefabricated element, a sealing gasket previously
fastened to said second hollow prefabricated el enent and extending
substantially along the entire height thereof, is threaded in the
housing of said first hollow prefabricated el enent.

9. A nethod according to claim 1, wherein a second trench is

made adjacent to the first trench.

10. A nethod according to claim 9, wherein prior to excavating
the second trench, a tenporary protection elenent is placed in the
first trench facing the location intended for the second trench, the
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protection elenent presenting a width and a height that are at | east
substantially identical to the width and the height of the hollow

prefabricated el ement.

11. A wall made in accordance with the nmethod according

to claim1l.

12. A nmethod of making a wall in soil, the method conprising at
| east the follow ng succession of steps:

forming a trench in the soil and filling the trench with a
sel f-hardeni ng materi al ;

filling said trench with a self hardening materi al

supplying at |least one prefabricated elenent conprising two
plates connected together by connection neans such that the
prefabricated el ement includes an open |ower end, and a holl ow space
is forned between the two plates; and

positioning said prefabricated elenment in said trench filled
with said self-hardening material such that the open |ower end faces
the trench, and such that the hollow space between the two plates is
filled with the self-hardening material to coat the connection neans
t hrough the open | ower end,

whereby the solidification of the self-hardening material seals
the hollow prefabricated elenment to the ground in place, and

wherein the self-hardening material is constituted by a mxture
of added self-hardening slurry and a fraction of the soil excavated
fromsaid trench, and

wherein the filling step occurs before the positioning step.



