; e3epXn| 46TXGD CONCRETE WALL W TH FORMAORK SERVI NG ALSO A
TECHNI CAL FI ELD The invention refers to a wall nade of conM@ﬁN'ﬂﬁMl ar
materials built froma pernmanent unfol det-formwrk integra

“and including two formwrk walls 5 placed face to face and conié¥#%d by

21 11 onor CONGREER WAL TO Zobinbaf SERVING K50 Y REIRFRALEMENTuor

wal | s after being unfolded being filled in with a filler such as concrete.
The i nventg p| %P'Iﬂ ?_gerns a nethod for building such a wall as well as a
specially 1 or mwor k/ rei nforcenment for the construction of this
wal | . BACKGRClJND OF THE I NVENTI ON To raise concrete walls, formaorks that
delimt alhelinvention wiewshtacanwaltmade ¢focenaleter or tsypllcemegteli@lecbuiwwm@,

nem an_ | PRI Y QRISE forbierk rieBralo S5 e 57 ahf B oRBwaRt aE

hol di By thace@! fagewd haéél&aﬁcecwnhedte@iaweartlf:@llatb@ldcbmmdnhgseleméﬁtﬁ to the
crossbars are used for exanple, whose ends su gm 2 he formwrk faces
GJP%E &

arranged formaweppawliseby maeannef stiffanerseatta %nwgrkt waller thedgayge

bl ockin I S

vhen t ne SHfEER thers RfWeRAIMor Y LRidIdes BBEGTIRG bl RIRO R R o
are 20 wid¢drnbreten. The crossbars subnerged in the concrete whi ch no | onger

have any function, can be kept or w thdrawn and do not take part in the

strength of the wa but on the co ry, ke i ile. It iIs
4 'ﬂ}e iW@”&Gﬁlﬂ'ﬁ%/C%'?chH% %6&%‘?‘2&[ éf%l%ﬂga "tgosiné\} q VY 'ea% t"’%é'r?g?t  specighy

essenti al

wal | .qnTO0 jic formwork,

hor i 218nta tga\?(grﬂ\&@kﬁe '%%F‘n%géﬂeﬁn%\@gbg%ﬁéﬁhnﬁ@duc oll before the
concrete is poured. To increase the strength of a concrete wall, the use of
per manent BACKGROMNIMYs EHEINVENTEIN or perneable walls constitute the
skin of the wall is known. Mostly, these walls have waves t hat aI | ow an

For mor k. TS ERBRISR B PRk B i & Vol PHE RN, Fnciele RIRBHITT
way is a grepgpieafly Used. Uéuél%y? tieeses faririvarks enpiptisentivd haills Pladdiefdcer tviac
that constitutes the skin hese walls are linked locally one to the other

t hanks t od&fiiRg hetween dhersan ijerval where concrete is introduced, and connecting
15 devices holding the walls with the required gauge. For holding these walls, crossbars

are used for example, whose ends support the formwork faces arranged one
opposite the other and these crossbars being traversed by blocking pieces taking
support on the external faces of the formwork walls.

When the concrete is set, the formwork is recovered and the blocking pieces are

20 withdrawn. The crossbars submerged in the concrete, which no longer have any
function, can be kept or withdrawn and do not take part in the strength of the wall,
but on the contrary, make it more fragile.

It is essentially the quality of the concrete that confers the strength to the wall. To
increase the strength of the wall with a classic formwork, horizontal and vertical
25 reinforcements are introduced before the concrete is poured.

To increase the strength of a concrete wall, the use of permanent formworks whose
water-proof or permeable walls constitute the skin of the wall is known. Mostly, these
walls have waves that allow an anchorage of the skin in the concrete. This is thus
known as collaborating formwork. The strength of the final composite structure built
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recover abl e bl ocki ng pi eces or by fastenings whose ends anchor on said
formmork 5 walls. These fastenings extend essentially according to an
orthogonal direction to the formwork fac®s. In this case, formwrk walls
"and the fastenings that link themhelp in the reinforcenent of the

structure of, the concrete wal.l. According to the t of fastenings,

Cher i dRdNS WK o SURGERERIRN £h e PoBuEIe PEPTuidr 3GAIA1o! daR ToEnGstialata
10 A for%sﬁtlﬂ%sm@sﬁiﬁpe descri bed above is known of the patent FR-A-2 675
181. The articulated connecting elenents allow the reduction of the nunber

of assenbly operations, and facilitate the setting of the formwrk while
keepi ng itResst welgtarealinked: caliyifaneria yhe oteercthankg tonarassharsatraversed by
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concrete, parallel to the external faceS o _ at a skin having
a hopi ng fermwerk fasesolmikis casaidormwerkwalls aad the fasterisgs thatviskdéhemaelp in hi s

known devjce, .l esir o .incl n_internal
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manuf act as@ningsa thdrma arecasmatianiondddeRiptingSor both eorndvd k. whlls icadehé
manual | y sbigareated stiffeners inside the formwrk. This operation is
expensi vePAANEH ne consunmi ng. DESCRI PTION OF THE | NVENTI ON One of the
objectives that the invention ains to obtain is to further increase the 25

strengt h QfomARSIkesrahya) édtegér?déae&bclw%ig Krithwh 81 2 HtehCERNRIKG7H$BECTRS 'gy

by an internal reinforcenent, in as e way and suppressing or reducin
t he use drticglptedhicedneeting @leraarist abbwnihet seductioa ohdhel hedben of hessembly
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face and connect'ed by articul ated connecting -3 el enent f or mvor k
wal I's by neans of stiffeners attached to the formmrk walls, the interval
bet ween tH&sdogumenidNCr 87 RId6R desaribeseamdmproveasaenty usingi & Istendarcelement

ot ortShachell T Zdre s PRECAFRBE TR rRBo i S BT, e R RFRER IS ForcBR I b
setting dorichetep phrlae khe Gxternitl fdads ohtie Wal, 0rthMDaEKsKIS Haviiggh! Rspingn
el ement of reinforcenent increasing the strength of the wall. According to

t he i nverfiffashis tormedadhusfbegyaltiggeinderemdy k wal I|'s i ncl udes a concrete,
nortar or simlar surcharged casing in relation to the stiffeners and to

the arti yb@bst, with this known device, it seems necessary or desirable to include an

internal reinforcement, which is difficult to make while the formwork is being

20 manufactured. Thus, it is necessary, on the construction site, to insert manually

separated stiffeners inside the formwork. This operation is expensive and time
consuming.

DESCRIPTION OF THE INVENTION

One of the objectives that the invention aims to obtain is to further increase the

25 strength of concrete walls obtained with this kind of formwork, especially by an
internal reinforcement, in a simple way and suppressing or reducing the use of
separated reinforcement elements to be installed on the construction site.

In relation to this, the object of the invention is a wall made of concrete or similar
materials built from an unfolded formwork integrated in the wall and including two
30 formwork walls placed face to face and connected by articulated connecting



connecting el enents, this casing being arranged outside and/or inside the

formmork 10 wall. The stiffeners and the articul ated connecting el enents
al so constitute an inner reinforcement -0d-the wall, subnmerged in the wal
“and covered by said casing. The thickness of this casing is preferably of

L et L o SRS S R
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wal | by said casing, 1n such a way to constitute a SO
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or "hoop", effect casm thes ree, el ements . (stiffene
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suppr ss, fokm@oR€ esbristituteNSAES | tna r@%%ﬂt o8l imdlamdd f AR s ment of hemforcement
construction S|te before’ pouring the concrete. The casing constitutes an

i nt egral ipeieastyy thestiength okheiwal.i ed at the same tine that the filler,
thus forming a wall in which the formwrk is subnerged. This formwork
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met al of rhbramel kimilarrstiréiurged casing Wrterat@nqonhé@nﬁénerst@md td]thé@ﬂ@&lated
preferablu:}s/q of at least 2.5 cmbeing part of the wall. This will allow then

the i ncl LNBISCHRY efprments; éh‘r%ﬁ%'nigrpqlﬂg RNggHAYteiReANd/akingide the foemuork
and, qfurt [ eel
quantCt i SRR stfpifors i e titoliafeq SHRRECHRY Pmarts, ARTFodRIRRe A g}
t hese parreinforcemerit| afwheheallssutorhegedoin- ihel wakhianeldcoteret! 80said ¢dsing. The
manuf act e of the, formyrk, ing.in this | ess expensi ve. -4 The
i nventio nges%Sﬁw ﬁ%s'ﬁg%Pf?gﬁ’a%&)fdb@iq%?t\%g%h a wal | by neans of a
formmrk including two formwrk walls placed face to face and connected by

arti cul atpghanRAs! UH%@&W% A&dram fﬂfW@éV/W‘lé@ a4y FF\ éf@mw the
attached to the formwrk walls, these Connection el enents al[ow ng

wall's to bemW@ﬂt waills Her abvleast one ofailngsn)ddd inot agnstitutenary vadrei hlweesimwf ttrae

| ded f d
rooorth ngels tifcard SiReeRBR b doe el By S SRRGa M S98) 3 \in 5P GRBSlie « ne
i nterval eue@\Aeﬁnnrﬁémaunfemfdmérﬁaftmrﬂheweins whichethorehed heorisiddrably the

material, and: - either, before the setting of the filler, on the external
face of deinferemesmeorooerrefiastk wall, a |ayer of nortar or similar is
applied, so as to coat the formwork wall with a surcharge preferably of at

| east 2. SEI&?Eaéin of"ﬂTJ r Omﬁﬁﬁé ‘éierh?et‘éﬂbﬁ#eﬁéra ?ﬁlﬁhla?%t?ceﬁﬁ g MY formivork

attached Spated eners an he arti cul ated connecti ng
el ement s, walias uakolys athe rédudtion| iirey toatseppedsssube asedofucr imserting gepardedi n
such ﬂ{e}% coat ,the stiffeners d the 15 &rt | cul%’sed connecti ng

ts

el emé %O%P%E%ﬁt“{q{'oekﬁﬂt@ ?'E‘P RPHITDLINRARNE al so preferably

of at least 2.5 cm The stiffeners) the articul ated connect i ng el enents and

the for mptikcugihg cbh§ﬁl|u'ieé/\8ﬁ rhtegrau %aﬁctﬁttﬁé wemo aéﬁdmé@l ait ¥H’e9§éﬁ1@rti?n@that the
rei nforcenent inSide the b wal I, subner he wal |l and covered by
sai d casifillgr, thus forming a waII |n wh|ch the formwor |s submerged Th|s formwork serves

therefore at the same time as reinforcement.

The steel parts of the formwork - stiffeners, articulated connecting elements and
25 expanded metal of the walls- are thus coated with a concrete/mortar thickness

preferably of at least 2.5 cm being part of the wall. This will allow then the inclusion of

these elements in the calculation of the wall strength and, furthermore, the reduction,

i.e. suppression, in some cases, the steel quantities to be added in the formwork. On

the other hand, the casing of these parts will allow the use of a non-galvanized steel
30 in the manufacture of the formwork, being in this way less expensive.



20 The invention also concerns a folding formwrk of the type described
above. The formmrk according to the invention is characterized in that the
articul ated connecting el ements of at Idast one formwork wall are
‘articulated to the stiffeners mﬁth a gauge in relation to the formwrk

are attached to.the

wal |, e]_ferab of at |east e&i St, ffenerﬁ

f or nwor k he& i t'QBaﬁﬁﬂgCth?&rﬁ%S%"ﬂﬂQP n® W3 DY B8RS Of fe
formrkfw\t«égd rnérutnh vta/ Br Jﬁwb l@rwa?}é%lé:'edc%tfd b &% cbhﬁnﬂénﬁe&éd By
this way Inc es arge casing inrel atrontot e stiffener andto
the arti (anircatlatedcmnractlnggelementmtcstheak)rdmklW)@lts bb@hﬁenerseattachemtcaﬂml

connecti el e onpr i e sl.ende enent s bent | blLy.in zi zag
e descr OIS HolkiBnee Semepston riements 7 STEA ik Walk S BRdiabtEthEr 8%

cal l eg copugetddtiting anza.tewmhm@ﬁaeattagsaéw@a MR QtichasPadridteld, B e6ldby fepans
of -5 connecting - rods inclined in the opposed sense at both sides of
each oppétoragemmdtrargperiopposite parts alternated by all the slender
connecting elenents are aligned in a parallel direction one to other and

are arti t |y
one degr AEBIfiged b imEoR mBLERE 1 mhoR LR ER BRI A Lo ar
sai d oppwiteen#id enfonuﬁbrmthallsgrlleuMMe fillingzmaterialr&wdil t s on the
filler, both: - on one hand, conpression forces oriented perpendicularly to

theforrrworkf and - onthe ot h nd, rrpressronforces riented
sensi bl y "in a%‘g'ﬁ’él P%Im‘%hthﬁcﬁ%’ﬂg 4 56 @%é nS?‘ tefnglelacss ofs af Ee%trqn%o

as tgcr aﬁﬁvg KoKl § 'n‘ilﬁté’r Rilais aépﬂétcibpg%%etoeédcdt%ét&h\w&rk wall

i ncr ease s to orman therr r arrangenent assuring
t he di st rwrtkuarsurcha‘rge peefécabiyesfm Iehsh2 Sh:enabove descri bed wall, especially
in that the connection elenents and the stiffeners constitute a

f b ed i d 1o e QX her  ch f th
ovonti onare @ o E WG Al BaSt oha Wik el BERG dly sBRc b
DRAW NGS tH 8 estifforind | aitl Whé | aRiguikied emﬁecﬁhgoaem%ttseu%bd cetndtwe f|l||n

description hereinafter, intended as a non-Timting exanple, wth reference
to the draglenigh suehasr epiaetsnis pewesatin sachya way to Fpauthe stiffenarsand ge of

and 15, eS8 cdhricbfob ReHibh Gl Sh PR T IERESRRE I RESTRUGR walf R

accor di ngpréfma[ljle of Ay &3zst 216 ciMREFERRED ENMBODI MENTS 25 In reference to the

drawi ngs, it can be seen that in order to build a concrete wall, a
permanent_col | aborating formwrk is used, Traditionally, this f or myor k
i ncl udes kRGosHf beveertwa@dr@m%ane retfemea@. &%tf‘@a{ﬁ’é@w&yk wadritselirwhan

articul atied cONBECLoMitute therefore a reinforcement inside the built wall, submerged in
the wall and covered by said casing.

20 The invention also concerns a folding formwork of the type described above. The
formwork according to the invention is characterized in that the articulated
connecting elements of at least one formwork wall are articulated to the stiffeners
with a gauge in relation to the formwork wall, preferably of at least 2.5 cm. These
stiffeners are attached to the formwork wall by spacing means so that, when the

25 interval between the formwork walls is filled by a filler such as concrete, the wall built
in this way includes a surcharged casing in relation to the stiffener and to the
articulated connecting elements, as described above.

The articulated connecting elements can comprise slender elements bent sensibly in
zigzag, as described in document WO 97/31165. Each slender bent element (also
30 called connections in Z) includes staggering opposite parts linked by means of



-6 device 1 including two "connections in Z", one showmm with a black |ine,
the other wwth a dotted line. This connection device 1 is articulated to
each formwork wall 8 by neans of vertied-stiffeners 2 consisting of
profiles with the shape of a U or others. This articulation 5 allows the

walls 8 to be kept t her are ed a as . sho n the re
or fol de(‘POF‘BPCtﬂ ! kol sledhin thespmpsa SP5ethiSeSs PhaetheppRsisPAg: | o
of the faqy Vﬁﬂtbgﬁr@ aiérgatéoooy 51' the sngnaspebmeéiiﬁ | G6mehtd & A eat.hael(ght

opposite part extend sensi In a parallel plane to the tormwor
faces al pagale! pdwbitoe\r onee tb | athgt ramhcareOaptcafaéedblw tieeuaalls, optdferallyltly of
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der to b t t d 1
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lattige ‘d&%%ﬁﬁé@%‘? Ak obﬁéﬁféjﬁﬂrté W@@é@iﬁécﬁﬁ%@&h@ﬁté’w Afzad rddiffts on
concrete. It ma iron panels or other expanded netals provided with

hori zont aheflﬁernigotmerrents inV, or alattice made in 15 non-netallic
conposite nmateri aI s conpl eted by horizontal reinforcenments in V. The

Tugs 5 Gopec o PYSIRAE RS Rlipés ridfiect pRandbibdy B thgraliRhe
enbossi Nngacey, g@ltjrl c welding, etc.) As known of the docunment WO 97| 31165,

these articul ated connection devices 1 20 result, on the fiIIer both in

conpression forces perpendicularly ori ent ed to for mwyr k faces i n
conpr ession f &cHe &Bﬁ%hﬁ'ﬂ? Qﬂmﬁfﬁﬁ%@“l fRreesperiented sepsiblcin & ﬁaf%|eé53tr%?ti%

facegqof bR, ‘&'térnépfla@:%ﬁt& SHif Nt So 35118 é}éé{feng s% '8R8rchdin ef%th% Oﬁlﬁ%meffect

connecting e enent us constitute a hoop he concr
filling wWhosspefficidneyieamcrehsedvdharks3tonthdir ﬁ)rm andl their epaurtaadule@rcanan@eraehbr

| t hi 5 t i hyd t '. hi
s assyring Toe byt thelsikes Wiy B abave destiat VA1 Bsprsaly & ces
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connecting pieces 1, and |ongltudinal conpression forces in the

These st rseibgarged ingige theawaltd until the hardening of the filler 7. It acts
as a pre 30 stress device. After the setting, any overcharge on the wall

det qui Stndr Bﬁglsa%%r%tiicg of the invention are shown in the dependent claims.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be well understood with the aid of the description hereinafter,
intended as a non-limiting example, with reference to the drawings that represent
schematically:

20 - Figure 1: a top view of a wall according to the invention including an enclosed
permanent formwork; and

- Figures 2 and 3: similar views of two other embodiments of the wall according
to the invention.

PREFERRED EMBODIMENTS

25 In reference to the drawings, it can be seen that in order to build a concrete wall, a
permanent collaborating formwork is used. Traditionally, this formwork includes two
formwork walls 8 keeping the required gauge by means of an articulated connecting



tthe concrete or other filler 7. This pressure engenders, in the filler 7,
conpression stresses in the sense where this pressure is applied, but
general ly traction stresses in a perpendcular sense to this direction.

" Concrete being a material that does not resist traction stresses, the
connecting 5 device 1 allows this diftjculty to be avoided., In fagt, .
ract | on dyicet Mg G CoMBCIONS o 2 N aOWR Tatrpa Piaskding s Sfsraith
the wal | $ &ilekphd 0 @ stability by reaction of the traction forces in the
connecting prece 1 and, by deconposition, a tangential conpression force
and in parallel to the walls 8. Because of the anchorage of the walls 8 in
t he concrlétiscdnhgctiopatievicd 1sisidrliculated 2 aarhafodmwiork malla8 tiyoneans of vertical
connecting.device 1, it.is the.assenbly of the congret sifuat e t ween
Che st 1 POEREISSE, Ghineleinb elurior RIS e ebBero &7 cdnges e eyl
devi cg 1 afblveWhe Wiis® 1S bé &iepb| sithep dithi @?éqmmooc{;amdea(aﬁ Stidwi i thRFiglirdd)e
stresses inside the walls, when charging the latter. In fact, the higher

t he pres$liriolded dpt ithg storage mrtg?@smgr dhysdfagiitsing e tipstallabenyi efuthenal
axi s, an ﬁnﬁo j gher the 15 conpression stress on the skin 8, the nore the
hoop eff 2PN i ner ease. However, this hoop effect acting on the walls 8
as external skin can be insufficient, this is why in the practice up to now
the use dh relatiohao chispodsnédtiver dedces 1 tifcludafstriatig dpposhe partsefbick gxtarid ng
t he concrete_has been needed. That is mhg, according to one of the axes, of

the i nverfensivly H\‘@é}ar&ﬁlrmfﬁbe ihthe:taremark faces,alopgr & peedeieimingdilgngthtand ast
one ter t I §aC | ¥ ( P r
exarm ey Prgteraiiy el 1BneBhidhy tof fhel HRTRE 2 BBEHE Hind in [ e
These extoonnattidragevise Mlwitimthesstiféerian 2a si gni fi cant way the thi ckness of the
wall (that is to say of the concrete) so that the stiffeners 2, or other

i nf | \ i devi 1.and f K | |
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part of the concrete wall reinforced by the internal rfeinforcement. This or
t hese | ayxpanded dnetaishgravided with horionialsieinibescements tim g @oadattice mpadssirer s

for aml e, _w tho a structural role .On . the other, hand, these.e nal

br o 38t eqioBmELAIN thaPoshs 1aalrals GotoBiasel £ Yofkollil 18R e eryS i V. S
Fur t her matiffenéfRe2ca® fitd @tarhple fixsdnedr thedwallé 8 hathc s o/l of udkaig Alds0ws
the use of a non-gal vani zed steel in the manufacture of the formmrks, thus

| ess exp&spegially folded apbered.ngr by aMooHar MeRSSs JCrimping.ne@RESINgdeiaStis ed
in Figure,4 inygﬁtc‘“ﬁ” includes a first wall 8 in expanded netal and a
second non-ﬂe I't’ched wall 10 conprising a finishing panel. The connecting
device 1 is articulated to the wall 8 by stiffeners 2 fixed by hooking |ugs
5 or ot héks &nownesf, thes dboumENgWW® 97/30m65 hthesedartiotilatdd: cpanettichD deGicebel

ti i 1.1 i | ated t i ff 2.attached to t I
To. B SepdFprtherflih BRI RgSetssRy farpr B mpraicLl AR By e8P daEnort
These scriguss 8, &¥d ANCOMBreRIR drédiesardibl) VRBhecint & &Eﬂlapgiré&idnh% BYriaft
7. The screws 3, or other hooking pieces, espeC|aII§ ored netal sheets,

wi || be dacesdf e walbse aado creatg a shiehaving abeep effect.or other filler, is
poured between the walls 8,10, the henstitched 10 wall 8 allows the

berore. (e baeeel 8mime . et i vt in M BpPRhE 8, Migp, ing
| ayer 11thé spdcei bétvasth tie aleist 8 2wfth cnflufdn midterisia(dontetel i, exdmplepnihist e,
or other filler, forms a thickness 12 of at |east about 2.5 cm between this

val | 290 dRsulis B ahydrestalics pregaure s@ hidlt as dhp Rarmeabilive ef the walls 8 ohiMeaki ons
in Z 15 r ' [ ' t L, :
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t he t hi ckrezdisadorckslif the koansctingapiedesvlt Bind lorgitudindl compressiob doticas i thes
particularly advant ageous since it allows an internal wall ready to use to
be direcﬁyy %btained, and thus avoi ds the supplenentary cost of a finishing
coat. 20 Athird axis of the invention is disclosed in Figure 3. The wall
is simlahdse éthedserf afd Aiditamedduntil thel hslaeningCoPtHd ANt 2ditvadts sasBaGreand,
furthernore, an insulating panel 4, for exanple in polyurethane or in rock
wool 38r @tress daviag. Afieidhe settinge apy eyereharge ioal theavilhdeterminest & gregsure $
which forns the external face of the wall. On this side, the connecting
device 1 is articulated to the stiffeners 2 attached to the panel 8 25 but
separated fromthis one by neans of holds 13 attached by screws 3, or other
hooki ng nmeans, which extend beyond the stiffeners 2. On the wall 8' side,
the concrete 7, or other filler, forns a thickness 12 between the internal
face of the insulating panel 4 (which has a formwrk panel effect) and the
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30 enbodi ment, the length of the holds 3 is defined in that a space between
the insulating panel 4 and the stiffeners 2 forns a thernmal decoupling.

According to _g_ another enbodi nent, -the holds 3 are defined in such a
"way that the insul atlng panel 4 is held on the stiffeners 2. This

enbodi rrent has the su r;i_ advant age t hat  the Ir‘\'ﬂsuhﬁtl ng anel 4 is
i ncl uded the qoneretg) Qfe highPrassre sRgeRdelsy inht elgéi A 'ﬁ‘GF@Srﬁ',P"t he
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necessary to come bac I NSu at revi ous
enbodi nernn a pdrpendictifaesense o thisldirbetiaronnect i ng device 1 forns

rei nforcerrent subnerged by a thi cknesses 11, 12 thus situated within the
wal | . ecevvall bllustrat d in res 1 2 . I ncr eased
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However, this hoop effect acting on the walls 8 as external skin can be insufficient,
this is why in the practice up to now the use of reinforcements inserted in the
unfolded formwork before pouring the concrete has been needed. That is why,
according to one of the axes of the invention, after pouring the concrete 7 but before

20 it sets, at least one external face of the walls 8 is covered by a projection (guniting for
example) of a layer of mortar 11 of a thickness of about at least 2.5 cm. These
external layers 11 increase in a significant way the thickness of the wall (that is to
say of the concrete) so that the stiffeners 2, or other reinforcement elements, the
connecting device 1 and the formwork wall are coated by the concrete, and can be

25 included in the strength calculation of the wall.

This or these external layers 11 thus constitute an integral part of the concrete wall
reinforced by the internal reinforcement. This or these layers 11 distinguish thus from
a simple finishing coat, of plasters for example, without a structural role. On the other
hand, these external projected mortar layers 11 can also serve as finishing coat.

30 Furthermore, the casing of the formwork by of the concrete/mortar allows the use of
a non-galvanized steel in the manufacture of the formworks, thus less expensive.
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On the wall 8' side, the concrete 7, or other filler, forms a thickness 12 between the
internal face of the insulating panel 4 (which has a formwork panel effect) and the
stiffeners 2 with the corresponding parts of the connections in Z. According to a first

30 embodiment, the length of the holds 3 is defined in that a space between the
insulating panel 4 and the stiffeners 2 forms a thermal decoupling. According to
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a curved form that can be memorized by attaching on the opposed side of the
element 1 another longitudinal piece. Thus, the pitch determination, different on both

20 sides of elements 1, imposes non-identical developed lengths that so develop the
curved surface of the panels of the formwork.

The connecting elements 1 of a formwork panel are for example arranged in a

staggering way (Figures 1 to 3). Therefore a three-dimensional connection is

constituted. It is also possible to use just a connection in Z 1 so that the highest
25 points of the waves are staggered.
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elements (1) and, when it is coated, the formwork wall forms in itself an inner
remforcement of the wall submerged in the wall and covered by said casing.

2. Wall according to claim 1, characterized in that at least one formwork wall
(8,8") is a lattice, for example a panel made of expanded metal or a lattice made of
composite materials completed by horizontal reinforcements in V.

3. Wall according to claim 1, characterized in that the stiffeners comprise
stiffeners (2) attached to the formwork walls.

4, Wall according to claim 1, characterized in that the articulated connecting
elements (1) of at least one formwork wall (8',10) are articulated to the stiffeners (2)
with a spacing in relation to the formwork wall, these stiffeners being attached to the
formwork wall by means of the spacing elements (13), in such a way that the filler (7)
of the wall includes a surcharged casing (11,12) in relation to the stiffeners and to the
articulated connecting elements.

5. Wall according to claim 1, characterized in that at least one wall includes a
mortar casing (11) applied by a projection done before the setting of the concrete or
other filler.

6. Wall according to claim 1, characterized in that said casing (11) has a
thickness of at least 2.5 cm.
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10. Method for building a wall according to claim 1 by means of a formwork
including two formwork walls (8,8',10) placed face to face and connected by
connecting elements (1) articulated to the formwork walls by stiffeners (2) attached to
the formwork walls, these connecting elements (1) allowing the walls (8,8',10) to be
kept either with a gauge defining an interval intended to receive a filler (7) such as
concrete, or folded for storage and transport, according to which method the
formwork walls (8,8',10) are unfolded and the interval between the unfold formwork
walls is filled with the filler (7), characterized in that:

- either, before the setting of the concrete or other filler, on the external face of at
least one formwork wall (8), a mortar layer (11) or similar is applied, in such a way to
coat the formwork wall (8),

- or a formwork is used, where at least one formwork wall (8',10) is attached but
spaced from the stiffeners (2) and from the articulated connecting elements (1), and
a filling material (7), such as concrete, is poured so as to coat the stiffeners (2) and
the connecting elements (1) with a casing (12) adjacent to the formwork wall,

- the stiffeners (2) and the connecting elements (1) forming thus a reinforcement
inside the wall so built, submerged in the wall and covered by said casing (12).

11.  Method according to claim 10, characterized in that on at least one wall (8) a
mortar or other casing, by projection, is applied.

12.  Method according to claim 10, characterized in that a casing with a thickness
of at least about 2.5 cm is applied.
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including two formwork walls (8,8',10) placed face to face and connected by
connecting elements (1) articulated to formwork walls by stiffeners (2) attached to the
formwork walls (8,8',10), these connecting elements (1) allowing the walls (8,8',10) to
be kept, either with a gauge defining an interval intended to receive a filler (7) such
as concrete, or folded for storage and transport,

characterized in that the connecting elements (1) of at least one formwork wall (8',10)
are articulated to the stiffeners (2) with a spacing in relation to the formwork wall,
these stiffeners (2) being attached to the formwork wall by means of spacing
elements (13), in such a way that, when the interval between the formwork walls is
filled by the filler (7) such as concrete, the wall so built includes a surcharged casing
(11,12) in relation to the stiffeners (2) and to the connecting elements (1).

14. Formwork according to claim 13, characterized in that the connecting
elements (1) comprise slender elements bent sensibly in zigzag.

15. Formwork according to claim 14, characterized in that each bent slender
element includes staggering opposite parts linked by inclined parts in a sense
opposed to both parts of said opposite parts, the opposite alternated parts of all the
slender connecting elements being arranged in a parallel direction one to the other
and being linked to the walls.

16. Formwork according to claim 13, characterized in that the connecting
elements (1) are articulated to the walls (8,8',10) by attachment means allowing only
one liberty degree in rotation.

17. Formwork according to claim 13, characterized in that it includes two
staggered slender elements (1) one in relation to the other, so that their opposite
staggering parts are arranged facing one to the other.

18. Formwork according to claim 13, characterized in that at least one formwork
wall (3) is a lattice, for example a panel made of expanded metal or a lattice made of
composite materials, whose meshes are determined to evacuate the exceeding
water of a filler such as concrete.
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