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reinforced concrete ceiling panels and their reguired
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In addition, it may be necessary, if the reguired
reinforcement intersects the formwork, fbr the formwork
to be spot-drilled at the intersection in oxder to
carry out the bar reinforcement or a complex butt
20 djoint, such as for example a bell butt joint, has to be
provided for the bar reinforcement subsequently to be

connected.

Furthermore, in  building practice, the problem
25 frequently occurs that a wall-ceiling construction has
to be formed, for example, in the midspan of the
ceiling panel, the load~transferring walls being
arranged, depending on use, not one above another but
rather offset with respect to one another. In this
30 case, a load-transferring wall ends in cone storey
without the loads which occur being transferred to the
associated foundation by a load-transferring wall
arranged therebelow, a strut or a joist or the like.
This may, for example, be the case if each storey has a
33 different use {(for example, a hotel: on the top storey
rooms are provided, on the storey therebelow the
restaurant i1s provided so as to have as few struts as

pessible). The ceiling, which has no support at this
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In addition, in the <case of conventional formwork
systems, problems can occur if the concrete has to be
compacted while still in a 1ligquid state. Internal

25 vibrators are conventionally used to ensure filling of
all cavities and deaeration during the introduction of
normal concrete in the formwork. The use of an internal
vibrator produces noise and vibrations, and this can
have an adverse effect on the operator of the internal

30 wvibrator, who holds the internal wvibrator and lowers it
into the liguid concrete, and the immediate envircnment
and the building.

In addition to the loading of the operating forces,
35 mishendling of internal vibrators can also damage the
formwork considerably. The formwork shell is, in
particular, affected in the event of direct contact

with the internal vibrator.



formwrk considerably. The formwrk shell is, in particular,
affected in the event of direct contact wth the internal vibrator.
WO 2007/ 012345 - 4 - PCT/ EP2005/ 008220 Direct contact of the

i nternal vibrator Wl}h the rei nforcenent can al so Iezd to

bl
such as, for "&x&pl/dPLZ%% he intersectifon of the FEFAEBFE ) 8%%rgt;h

5 the liquid concrete, the vibration of the reinforcenent, which is
produced by the contact of the internal vibrator with the

et or cementy; £aUS! Nghddie: O1dvel: A00teqRLe,L0 LablauRY fram e

r ei nf or cenent i ncreasi n the e con
| ocati on. Herk¥HREImeENto %ﬁfhvéilsﬁgg}leé&at@ Pé‘eﬁbﬁsﬁﬁ% s4Eh uéﬁur gor

whi ch, when t&ieagansr ede fies Seterdsctidi enfiethd ordimfGdf®iment with
corrpressnée fonrces 2/(" ch,can_occur, duri ng t he _t.ransm ssi on .of f%rce
concr et

bet ween t Ke ARG Tt hECREF R R cemg 15Bp5811 853 B1
di scl oses a c@ﬂ?&ﬂﬁ@nmtmmcshyg{%mrd@ceﬁom rfdiea agaldactwisifickhe

systemis usethddyQCordsRteor Wyl bt Qﬁeprﬂélﬁﬁyr%e&fenﬁ p@fa‘iﬁ%‘iﬁﬁt the

formmor k and whi c wall is suita e met hod accor to the
0 [ ent fon B PBbEaiRt S o ho LGP o, (BN e Say ke
di scl oses a fa)‘rctn/\oxrkc:ss;@iem f arhef oravmment a wastdd ngyonateingh a)tst erhiiss
used in agcordancs h?éfl@ tll?éfé‘ChB' @100 13 RAr NBAS

which wall is 25 swtab he met hod accordl ng to t he |nvent|on
of a wall-céf 1T"rﬁgit‘%:rcf“nstrt&’tl,“tliCBHﬂ YheNobfBEt GPREFRLE ndl i Gitlirs t¢

provide a netimcerdfded tur athacisifgra combleesiil-é nfoconstwiticth argn idecur

parti cul ar atq, 30, e, yakLsfeh] 100, OLBT £oBEE0HNNELO dhe dauantion,

two formwork syst to erect the wal celling
wal | for mr%@%@%rﬁ%ﬁﬁ?@@@@m f ormwor k panel s which are 35 held
apart frqmeach other by neans of coupling devices

EP 0 611 852 Bl discloses a composite formwork system

for forming a wall, which system is used in accordance

with the principle of a permanent formwork and which

wall 1s suitable for the method according to the
20 invention of a wall-ceiling construction.

EP 0 811 731 Bl discloses a formwork system for forming
a ceiling, which system is used in accordance with the
principle of a permanent formwork and which wall is
25 suitable for the method according to the invention of a

wall—-ceiling construction,

The object of the invention is to provide a method for
producing a wall-ceiling construction, in particular at

30 the wall-ceiling joint.

According to the invention, two formwork systems are
combined to erect the wall and ceiling. The wall
formwork system comprises two formwork panels which are
35 held apart from each other by means of coupling devices
and fastened to each other. The ceiling Zformwork
system, which is configured without lattice girders,

comprises a base panel to which there are secured a



and fastened to each other. The ceiling formmrk system which is
configured wthout lattice girders, conprises a base panel to which
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supporting f 39 &¥&%ot h during production of the 25 ceiling prior
to concreting and when the ceiling panel has been conpleted. During
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the inventicn%g%ffﬁgs %Qghout bending of the reinforcement, spot-
drilling of the formwork or complex butt joints being
required. The method according to the invention
combines, in particular, the advantages of the wall
20 composite formwork system according to EP 0 611 852 Bl,
of being able rapidly to produce extensive wall discs,
with the advantages of the ceiling formwork system
according to EP 0 811 731 Bl, which system can perform
supporting functions Dboth during production of the
25 ceiling prior to concreting and when the ceiling panel

has been completed.

During the formation of an end support, in which
partial fixing 1s expected to be caused by the
30 constructional and/or static problems which occur, the
method according to the invention provides an
inexpensive and simple response to this partial fixing.
The methoed according to the invention allows the
required constructional and/or static reinforcement on
35 the end suppori, which experiences partial fixing, to
be inserted, starting from the upper side of the
ceiling formwork system, into the wall formwork system

which has already been erected and the ceiling formwork



requi red constructional and/or static reinforcenent on 35 the end
support, which experiences partial fixing, to be inserted, starting
fromthe upper side of the ceiling formmrk system into the wall

formwork syst j al ready been erected and the ceili
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démolition reinforcement is introduced only once both
the wall formwork system and the ceiling formwork
system have been erected. The demeclition reinforcement

20 1s fastened using suitable securing elements, on one
side, to the wall formwork system and, on the other
side, to the individual bar reinforcement, which is
already provided, of the ceiling formwork system, the
individual longitudinal bars of the ceiling formwork

25 system protruding with the required securing length
into the wall formwork system on the end support. Once
the static and constructive reinforcement, which is
necessary in addition to the demolition reinforcement,
has been introduced inte the formwork systems, the wall

30 formwork system and the ceiling formwork system can
then be grouted in with concrete simultaneocusly.

If it is desirable to form on the end support with the
wall formwork system a construction joint between the
35 upper edge of the concrete wall and the lower edge of
the concrete ceiling, wall Iformwork panels having
uniform dimensions arxe used on the end support, both

the inner formwork panel facing the ceiling and the



30 formmork systemand the ceiling formwmrk systemcan then be
grouted in wth concrete sinultaneously. If it is desirable to form
on the end support with the wall formwrk systema construction
joint between_the 35 upper edge of the concrete vvaII and the | ower
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dimensions are used on the end support, both the inner formwrk
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such a way that it is higher than the inner formwork
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20 this avoids additional formwork operations on site,
thus promoting simultaneous concreting and avoiding the
formation of a construction joint between the wall and

the lower edge of the ceiling.

25 In the case of an end support, the partial fixing on
the end support on the upper side of the ceiling panel
produces tensile stress to be transferred by a tensile
reinforcement, referred to in the present document as a
demolition reinforcement. In the case of end supports

30 which are subject to partial £fixing, the method
according to the invention provides a more effective
response to the static and mechanical situation or to

the reactive forces (supporting moment).

35 Compared to a reinforced concrete ceiling panel in
which the end supports are calculated and defined soc as
to be able to rotate freely, the deflection of the
reinforced concrete ceiling panel produced using the
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in a sinple qﬁﬂﬂ?ﬁugngem@ﬁbdégfEgcggggfully as, for example, it is
not necessary to bend the reinforcement upward in order
to introduce the transfer table of the ceiling formwork
system.
20
The method according to the invention improves the
vertical bond between the reinforced concrete celling
. panel and the wall disc, as the demelition
reinforcement, which is =secured "to the individual
25 longitudinal bars of the ceiling formwork system, can
be Iintroduced in a simple manner and with sufficient
securing length, on one side, intc the wall formwork
system and, on the other side, into the ceiling
formwork system.
30
The method according to the invention can also be used
for producing a wall disc bendable girder for a
suspended ceiling. As the individual longitudinal bars
of the ceiling formwork system perform supporting
35 functions both during the production of the panels and
in the finished reinforced concrete ceiling panel and
are thus taken into account statically, the suspension
reinforcement necessary for suspending the ceiling



securing length, on one side, into the wall formwrk system and, on
the other side, into the ceili-ng formwrk system 30 The net hod
according to the invention can also be used for producing a wall

di sc bendable girder for a suspended ceiling. As the individual

| ongi t udi nal "Bard07d012Ré5cei I ing for mdrk syst em BeF£ B SUHIFEng
35- functions both during the production of the panels and in the
finished rei rﬁ@{én_edf&@fnca eﬁ@lpe&iéd\gomleamr@&e daltuSd ageRit dnrido
account statigcally, f susgension rein qrca%g%nt necessar foernts
suspendl ng the c®j FIIWB 5007 F 01234589, gt !
panel from a vied | tdiesclbdhdbdial gilogaitedandé f%’t%n@é T—lmea asjigyping

nmanner, usi NgedQhiAY es PR | NGn&d qugt Seintferthe 'd@ﬂl‘c‘f’e@ﬁalcelllng
| ongi t udi nal bareétof the ceili m/vorks stem

F ei nf or ce Jiasi Pest, 5-bErdl ThEb GEBRLRLE | BOCWETH Coher st tand

set, the vval | corparyias t €ofrowowlir kiss connected tiot hehesuspensinaion
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for the neth produci n | 17- I'ng reinforced concrete
const ructi on dgc é@ﬁ@a@tliengl%?h of the above described wal |l -ceiling

f or mnor k systems SCC is normal concrete which fills all cavities
on introducti ntoth £ or mvor k |rrpl v1rtue of raV|t
deaerates in epend:enni]glEl lngt hoﬁndf(?sct he %S&:y) toncret cotnji)célc]’t g’

devi ces (for sydmile, canretralfoni gt m@)hodﬂf@ramqu@&mﬂgn apfwall-
conpacting ERSINgY (Eéﬂﬂf%rﬁéapggﬁéréﬁed@@ﬁé@%ﬁéﬁhdﬁ3ﬁdﬁ”éﬁdﬁﬁéﬂﬂﬂg
necessary on I H{O qgtngeOf ggve Jéscr%ggé wa —cefilng formwork
systems. SCC 1s normal concrete which f£ills all

cavities on introduction into the formwork, simply by

virtue of gravity, and deaerates independently, without

20 the use of concrete compacting devices (for example,
internal vibrators). The application of compacting

energy for the purposes of deaerating is therefore not

necessary on introduction of SCC. The staff necessary

for compacting and the devices necessary for compacting

25 can be spared, and noise and vibrations which otherwise

occur when concrete compacting devices are used are

avoilided.

The use of SCC eliminates errors such as damage to- the
30 formwork caused by mishandling of internal vibrators
and direct contact with the reinforcement. As a result
of the cohesive properties of SCC, there are generally
no problems with bleeding of the unset concrete. This
reduces any repair work. In contrast to vibrated
35 concrete, the deaeration of which is promoted by the
vibration of the vibrator, SCC deaerates as a result of
flowing of the concrete without the influence of

external energy.



for conpacting and the devices necessary for conpacting 25 can be
spared, and noi se and vi brations which otherwi se occur when concrete
conpacting devices are used are avoided. The use of SCC elininates
errors such as damage to the 30 formwork caused by nlshandlln%

i nternal vrtw%ﬁ<ﬁ@97496§3dﬁrect contact 3 th the rePRTOFTEHRENC08E3 0,
result of the cohesive properties of SCC, there are generally no
probl enms with bl eeding of the unset concrete. This. reduces any

repair work. ] n _caontrast to vibrated 35 concrete h aeratlon of
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site observatlo ave revea in the case of a flow path of
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sel f- 1 evel | i iy BHoEEEE; é@{ ite. SSéé“lBF?efén%leﬁFQPﬂﬁ‘-W%e éuefléﬁc
until the | eveffedwenhieeng-i@=ubliyfesuakhzed. tHdhe dvaienthase Wekh be
descrrbeqoherfrr]eft%Ih 9 88 on preferred exenplary enbodi nents and
W th reference hé raw[ngs, in which: 15 Figure 1 is a cross
section of a sinplified reinforcenent plan as a first exenplary

enmbodi ment ofrhd henv@tinegh ageordigyg &@s&fh@oémveeisémafwr fBéﬁécﬂlgo@

wal | -ceiling construction w.th a @@3 for rk ystggrrzg nd.a .

ceiling f or mbY §§ eﬁx%ﬂﬁ}ﬁf ut gﬁﬁ roerots bt of %P

sinmplified r@ienfdneeémant phanh@¢ha second enbodi nent of the method
15

Figure 1 d1s a ©cross section of a simplified

reinforcement plan as a first exemplary embodiment of

the method according to the invention for forming a

wall-ceiling construction with a wall formwork system
20 and a ceiling formwork system; and

Figure 2 is a «cross section of a simplified
reinforcement plan of a second embodiment of the method
according to the invention £for forming a wall disc
25 bendable girder for a suspended ceiling with the wall
formwork system and the ceiling formwork system.

Figure 1 is a cross section of a reinforcement plan as
a wall-ceiling construction on an end support of a
30 multi-storey building, which construction is produced
using the methed according to the invention, use being
made of prefabricated permanent formwork systems
comprising a ceiling formwork system 120 and a wall
formwork system 100.
35
The wall formwork system 100 from Figure 1 can, for
example, be configured in accordance with EP 0 611 852
Bl and comprises two formwork panels, namely an outer



according to the invention for formng a wall disc 25 bendabl e girder
for a suspended ceiling with the wall formwrk system and the
ceiling formmrk system Figure 1 is a cross section of a

rei nforcenent plan as a wall-ceiling construction on an end support

of a 30 rul t¥Os2RBALURAA4i ng, whi ch™ cbhst ruct i onFEE/ Bréieetf 4&ithg
t he met hod according to the invention, use being nade of
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panel 101 renpte fromthe ceiling an _inner ormwvor kK panel_ 103

facing the cePYTHt RRFERIFHT mrdr IEF pAndls af 2 sét dFarPa¥r i eacy
ot her by coupsuiigebidevices the?2 regithat efpoi pedduedather . wdhe-awlling
for mwork 5 SYp E%@xﬁ.ﬁe% dc%é}gzxte%eE%Qle%c%%% '?‘I a'ss.tﬁl%rtdac}.lil afc!ﬁfuw rk
suitable for the nmethod Tor produci ng a wal Frcéi | ng rei hforced
concrete constYEdN oRlLeies t REEHRFIVY of ATBYRTK syat &fn &P &ifs REQBIFSIY e
formwrk wallsnt @ beippoducthndf aIsi Npr@efaMEr prioduetdethd O wall

produce tfie well, 10 ormuoric, the Laf.eral - abyt ment. edags, (ot shown)
of the formwrkK panél s o JIahe wal P Pormf\oj ystem ar'e Dut’t o
jointed. The Ewuvwant Rl a?€ dheeiidd parabpbek tsysteme agvotthert-on

the |ongitudi peinsddesrrd therhertwaidgespagned , ot-hentos mparkipanelto
bei ng confi gured on ner15 a?Ht rcl)t edg .V\,i_th l, %k-i proj e tior}}sk
(ot “shown) afftf BHOTHE" obher "SbdCREAE LBABE WoLHCF olk- 1Y CUalis
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directi onsof ihedolimide Waldn T8 190Ksrd fbJ8CRIS ERANGHAGY - Idhd
projections are configured [n 20 such a way.that the |ock-in
proj ecti ons d?latgﬁc8ﬂ er abutment edge with lock-in recesses (not
shown) for Jjoining the formwork panels in the
longitudinal direction of the formwork wall. The lock-
in recesses and lock-in projections are configured in
20 such a way that the lock-in projections of a second
formwork panel to be attached to an erected first
formwork panel are configured in such a way that those
lock-in projections of the second formwork panel £fit
into the lock-in recesses in the first formwork panel,
25 thus allowing very rapid assembly of one wall side of
an extensive formwork wall. The formwork panels of the
other wall side are joined together with spacing via
the coupling device 102 in the transverse direction of
the formwork wall.
30
The ceiling formwork system 120, which does not have
any lattice girders, 1is ©preferably configured in
. accordance with EP 0 811 731 Bl and comprises a base
panel 123, a plurality of individual longitudinal bars
35 121 arranged parallel next to one another and s
plurality of stirrups 122. The stirrups 122 are
arranged in a plurality of parallel series, distributed
over the base panel 123, and are, 1in particular,



formwrk panel to be attached to an erected first formwrk panel are
configured in such a way that those 1lock-in projections of the
second formwrk panel fit into the lock-in recesses in the first
formwrk panel, 25 thus allowi ng very rapid assenbly of one wall side
of an extendid/@%0d/MhERRSwal | . The Formnork panel BEETAERANO5/8082R0
wal | side are joined together with spacing via the coupling device
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lattice girders are not provided 1in the concrete

ceiling 171.

Once the concrete ceiling has set, the individual
20 longitudinal bars 121 are therefore subjected to
tensile stress, so they can transfer the tensile
forces. During construction, on the other hand, the
individual longitudinal bars 121 can also be considered
statically before and during the pouring of the
2% concrete, and this reduces the number of necessary
support devices and the time required for the fitting
and removal therecf, because the individual
longitudinal bars 121 transmit pressure before the
pouring of the concrete and up to the setting of the
30 concrete layer, whereas the base panel 123 transmits

tensile force.

Firstly, the wall composite formwork system 100 is
erected and protected, using a suitable temporarily
35 erected support device (not shown), from the concrete
pressure which occurs during pouring of liquid
concrete, wherein the reguired constructicnal and
static reinforcement (not shown) of the wall 172 to be



ceiling 171. Once the concrete ceiling has set, the individual 20

| ongi tudi nal bars 121 are therefore subjected to tensile stress, so
they can transfer the tensile forces. During construction, on the
ot her hand, the ) vi dual 1ongitudinal_ bars 121 can, al so
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concrete, and this reduces the nunber of necessary support devices
and the tine cfcﬁmﬂert@di foaih blaelfa'utit whigh and femvcasz twerlenf ,;THe@Gause

t he individu LANgi tudi f
pouri ng of tﬁée Concret e ﬂ%’l t e se‘tg{hs th% 33 r@gn%ﬁwto

| ayer, wher ead®ygifa Hé’@elﬁaﬁélta$28dt FanEH?t@ag% eheimveetlprestem 290y y,
the wal | Comlﬁreefmmdﬁasystc@mlt@@m&l aeet qmaraﬁ rtrnét&fetle_dng

using a suitable te orarll er.ect ort ev nQ ),
fromthe goncroel"tm esséif‘re eoxctceﬁlrdg cﬁﬁpo r?éilﬁgu?l 6 % - }ilc‘gjwwﬁl%
concret e, \/\heﬁrcelqurﬂre S(M@mr éd)oc@m ragst i Drsdlergad anst atgaded, using

r ei nf or cementg(iNQln1%h QyMRL <Of ﬂdﬂetw@l in&gﬁ tf@rxk?@oM@ wQPv/ 962365 ‘th«l;3 -
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both in the case of direct and in the case of indirect
mounting of the ceiling formwork system on the end
support.

20
In the embodiment shown in Fig. 1, the inner formwork
panel 103, which is adjacent to the ceiling 171, of the
wall formwork system 100 is lower by the thickmness of
the finished ceiling 171 than the formwork panel 101

25 remote from the ceiling, the base panel 123 of the
celling formwork system 120 being placed £flush,
inwardly toward the wall, on the inner formwork panel
103.

30 If the two formwork systems 100, 120 are protected,
using suitable support devices, from the concrete
pressure and from the loads which otherwise occur and
the additional reinforcement, which is additionally
provided in the ceiling 171, has been inserted and

35 secured, there is inserted on the end support for each
successive metre a connection reinforcement 150 which

is connected using suitable securing means, on one



15 theoretical support line. The required securing length of the
i ndi vi dual |ongitudinal bars can be provided both in the case of
direct and in the case of indirect nounting of the ceiling formwork

systemon the end ort. 20 In the enbodi nent shown i .1, the
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pl aced flush,” Trwardlyt e inner formwrk panel
103. 30 If the two formwrk systens 100, 120 are protected, using
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171, of the demolition reinforcement 151 is suspendsad
by means of a constructiocnal securing element 154 below
the individual longitudinal bars 121 and/or their
stirrups 122 for fastening the ceiling formwork system
20 120, and this has a positive effect, inter alia, on the
necessary securing length of the demolition
reinforcement 151 in the concrete c¢eiling 171. The
securing length can thus be shortened, and this entails
a smaller amount of steel.
25
Once the demolition reinforcement 151 has been inserted
from above, the wall formwork system 100 can be grouted
in with concrete, together with the ceiling formwork
system. The concrete used may be any suiltable concrete,
30 self-compacting concrete being especially suitable in
the present method. The use of self-compacting concrete
means that the 1liquid concrete does not have to be
compacted using internal vibrators and deaerated, and
this in turn spares additional operations. If an
35 additional storey is provided as shown in Figure 1, the
ceiling-wall formwork system is in a similar manner

constructed, as described above, on a construction



t he upper region of the ceiling 171 to be conpleted. 15 The second
| eg 153, which protrudes into the ceiling 171, of the denolition
rei nforcenent 151 is suspended by neans of a constructional securing

el enent 154 Q t i,ndi vi dual Iongltudlnal bar r ir
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this has a positive effect, inter alia, on the necessary securing
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171. The sequing.J.engih can thus be shortened, and this entails a
smal | er anount” of steel. 25 Once the denolition reinforcement 151 has

been inserted from above, the wall formwrk system 100 can be
grouted in vﬁidnﬂﬁanczetes t cget kebswi t sddd cgei |ohg Bor minek i fied
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joint 190 on the end support and accordingly grouted in wth

concrete. Figure 2 is a cross section of a sinplified 5
r ei nf or cenentIpl ahisf caseal |thior pwoikngy stoemwb@® i|sydter 120 micfrsd

wal | disc bendaple.d Ldek 272cEoke stigPentegni ol | 1010 SEAfcsd sl ng

t he net hod accordin invention, use being made of
pref abri cat ed EbéFW@%@ﬁtOprFﬁﬁbVRr%y%ﬁiﬁﬁfIﬁa&€nﬁﬁeﬁF ¥aldi|ing

formwrk isystem 10 120 and a wall formmrk system 100. In this case,

the ceiling fggfg%g*%ﬁ@ﬁ%&ﬂ@f&%lng ¥ the concrete ceiling 171, the
ceiling formwork system 120 is provided with the
requlred constructional and/or static reinforcement.

For forming the wall disc bendable girder reguired in

20 this case, there is laid, before the concreting of the
concrete ceiling 171, into the ceiling formwork system

120 a statically or constructionally determined
connection reinforcement 150 comprising a suspension
reinforcement 252 and its securing elements 154 which

25 are laid, for each successive metre in the ceiling
formwork system 120, for engagement with the wall
formwork system 100. In this case too, the securing
elements 154 are suspended below the individual
longitudinal bars 121 of the celling formwork system

30 120, to which they are connected. On completion of the
reinforcement operations, the concrete ceiling 201 is
grouted in with concrete. Once the concrete has reached
sufficient strength, the wall formwork system 100,
which 1s provided at the <factory with the required

-35  reinforcement mats 210 and reinforcement bars 211 for
forming a wall disc bendable girder 202, is erected on

a construction Jjoint 190 and secured using suitable
support devices (not shown). The portion of the




produces a concrete ceiling 171 which, for exanple, can be nounted
on brickwork and/or a concrete wall. 15 Before the concreting of the
concrete ceiling 171, the ceiling formwrk system 120 i s provi ded

with the requir constructional and/or. static reinforgc nt.. r
form ng the IZ%gi7§§15§ﬁaabl e girder réqlired in %T/?Etﬁé%gébg?zgﬁere

is laid, before the concreting of the <concrete ceiling 171, into the
cei l i ng for mearsibesipibem ri2Fcarcetnahicca? 3y ohatonstatuailesnattom the
det er mi ned Lon, ek nfor t Qnpr i S| a [
reinfor cenenfc%%%ggat%d%eﬁgagéc&??gg%eléoﬁlﬁ%sf SE%I\AhnC?lceh %%g%:egleat
for each suc@$si velfetad/oF t RRLRERTFIRENT oPARSY I Sy sPEMMERRS f 8F
engagenent wiifastefenyal 4 lerfroBAOr Kheysiam 160rmibdrk hisyseasme 1a@o, ikhe
securing el eqent 15% are S&Jlsiﬂlenéjoendc b%leow t he indi vi dual

| ongi t udi Ral Bar's ITFTTEE tRe e 1S ng Torrmork. system 30 120, to

whi ch they are connected. On conpletion of the reinforcenent

%Igerat ihon& trhe &@h%@é@ 6€i lgheg nﬁl; I o rrdf egiyéhﬁbmmhidn Cf)ula@w@t én )
ce the congrete has reache I cl ent, str.engt t he r r
yetem 100, BAEERS & FroOyRdgEa o G acrh PRk Yt 180 35
rei nf or cenenttheatmse 2@ aadceedii®r tengrite banseilod or anf eswpergadlwal |

di sc bendgbl &,giLagE 202nciet LT 6L €0 0N pa2+GeAShEYCd O IR E9Hgand
secured using suitable s&%port devi ces (not shown vportl on

. The of
the WD 2007/ ®P3sAste 16(5CPCT/ BB2005FB0ES20 °§uspé%%i oRYERPIPeBent
252 that protrugesticemddish easncietiericei-ifireg 1ddtfilowonfiedited 80Ct he

rei nf or cenment, 18t s, 210 andhar 501 AEEIEH 103 s a1 Pedreans it

fasteni ng el enents. formwrk system 100 IS en grouted
in with concrrOf@lels t HEEaaSdion t hel WYt f oPRHOFkORFSt eOTOOCSABEN
in Figures bpasdtloaBd the deifkcngfies maonkasysiem A20aokesthbe of

met hod accorclihr%g 3r9islﬁeor{- ng;gn%ic%pLVearEo?rﬁJ%%Q:ii?lng,y the overall noise
pollution on site is reduced, the laying capacity rises

and fewer staff are required to lay the SCC as, on

account of the self-deaeration of SCC, no one has to

20 operate the internal wvibrators and, on account of the
self-levelling of SCC, in particular in the case of

horizontal ceilings, no one has to level the concrete

celling.




10 suitable concrete is, in particular, self-conpacting concrete
(SCC) on account of its advantageous properties such as

dem xi ng-free outflow of the SCC until the |evels have been fully
equal i zed, al nost conpl ete deaeration T@tbout addi ti onal conpacting
15 operations, and defect-free conpacting. As a result of the

om ssion of active conpacting, the ovegfgltl,gnoise pollution on site
is reduced, the laying capacity rises and fewer staff are required
to lay the SCC as, on account of the self-deaeration of SCC, no one

has to 20 operat eMbBﬁotint espal p¥bBhAt AES ANdyaPN-AECOUAY OfciNBorced
self-levelllng of SCC, in gartlcular in the case of horizontal
ceilings, RETRES t 6OREVENCERE conér et'd: ei 1457y, 1S 17"ad iphs 2

1. Method fopepmadaﬁtngfca:nwadﬁk ceiybiBg rmeddd Oﬁ@erf:OI&CI’l&féfabrlcated
constructlon i IS of per manent for S

made up of a p?éfatr¥@§§§5 aggﬁg? ?OQE sy3ten {108) F%¥%ﬁogbo
f or mvor k papeh31€10101103MXMh|whlaheasetsaﬂarapérbnﬁe@chenﬂﬁerothqr
means of coupl,i &ga%v'oqzesc&;& nd HMEfasigp fdaha £ L de%t&?

connecting el enent between t and 10 cel that is use el n
a connect oneﬁéhn%h@éweﬁbe @P@@)@ctéwaar @cltemnzte@qwet%tth%éd%bl | @Ih‘é

used is 1@ p&@ﬁ@bﬁgc&t@i pes maRent weidd ng fccafrm&rtliosqys_%@mfé@ément
which is confhg§ﬁ w&thout lattice glr ers rises a ase
fch®

panel (123) 6 Het e e angéd pE ﬁll%ﬁ t5%hets &
anot her a pl praEabylohtedanammhmdnﬂ ongiitudignaft otewsr K 1%1,r)st\&im' chiape

each wel ded wh® ﬁ plqgaléég ﬁ% %Lahaag% ngrrUfgtéléé 1 @%lchagge
| eg panel s p0|n |ng ¥ ase pane are I Xe togt ase
panel and of cambchsehe webbparel Pege20 dliaigedrat %hxn@tamm@r@bowee

the basqsoangkrahae&h%ar%q@w spbetween the vebdpanel ;and (1 he k&9 of
panel, so hlnd1v1dual longitudinal bars (121) which are each
welded to a plurality of U-shaped stirrups (122), of
which the leg panels pointing toward the base panel are
fizxed to the base panel and of which the web panel is
20 arranged at a distance above the base panel, in the
corners between the web panel and the leg panel, so the
individual longitudinal bars are secured to the base
panel (123) at a distance from the base panel in such a
way that the individual longitudinal bars come to lie
25 in the lower third, of the thickness of the finished
concrete layer of the ceiling (171) to be produced, the
ceiling formwork system (120) and the wall formwork
system (100) being attached fo each other in such a way
that the individual longitudinal bars (121) of the
30 ceiling formwork system (120) extend perpendicularly to
the wall formwork system (100) and tThe connection
reinforcement, on one side, being inserted into the
wall formwerk system (100) and, on the other side,
being fastened to the individual longitudinal bars
35 (121) cof the ceiling formwork system (120), so the
connection reinforcement (150) is secured wvia the
individual longitudinal bars on the base panel of the

ceiling formwork system.



i ndi vi dual |ongitudinal bars are secured to the base panel (123) at
a distance fromthe base panel in such a way that the individua

| ongi tudinal bars cone to lie 25 in the lower third, of the thickness
of the finished concrete |ayer of the gﬁiLing (171) to be produced,
the ceiling formwrk system (120) and e wall formwrk system

(100) being attachedyby eagheobherg n such@uay  uhat the.Ladi vi gyal

| ongi tudi nal bars ngl of the 30 cellln formwor k “syst em
ext end per peRENEEFALRY tBREt HeeWelng f dit rthySQeﬁFFQOO)l rd tHblCh

]gonnect ikon é@kﬂfe@go%%rrem e@l GNY h jsispicach @ze%ngellgaa@t %bﬂrmd}:]%h? sft‘,’\ﬁfﬂ'
ormwor k system nd, o e si de ei.n ned to the
i ndi vi dual |6ﬁgF&%&Fﬁ§% gﬁ? gi BFMPREKC SIS 31 @yﬁﬁbr%n%?sF%ﬁn
(120), so&bt healdonfrenhwcmznkraym‘t(mmeheat $d50) dr=cseaiyr ed ftiea thkich,

i ndi vi dual a t he | i

formwrk sy s EQ%EHH qhﬁggwgP%odﬁg%cor %g ?ggcfﬂewg 1%%% Egr work
connecting t ﬁésééml i (rilg}’q 171pneo leamal 115%ﬂ72>)f V\hncf&n%éraresdamOéntmm

support, thergehkibpgehapmnor lis%éSt eds | s atdgehed: {4yt hﬁemkércement
f or mnor k systen1 120) once the formwrk system has been

erected, aftét>@hichls sﬂt%tmthgcworﬁrt% (pFer Wsitde EpPritHeTrkei ¥R
f or mor kLo systeny ( 120)1e one d egthdb2)1af 6(r15@r)gumr ffmiidd ORo  the

f t (151 t f
| nt roduced | HEOTTREUAAI | CPETRRBTREhs AR 10 (1700y W™ { ¥haeher theg
(153) is fastemédngo ( ﬂﬁé iandi wiaddal ( 17dngidnedi starthu blaaise U2y , gabbeed

whi ch the ceLl ( wal | (172) are simultaneously grouted
inwith conc?gtgggg5&§$Eﬁgegod according to Claim?2, wherein the wall

formwrk system (100) is prefabricated in such a way that the inner

formuorly panel. (1033nbaci agcbhei kel 110.c1di | @er whbdrihne:aut efal)
formvmork panel (101) renote

formwork system (100) 1s prefabricated in such a way

that the inner formwork panel (103) facing the ceiling,

is lower than the outer formwork panel (101} remote

from the ceiling, the base panel (123) of the ceiling

20 formwork system being placed flush on the inner

formwork panel {(103) of the wall formwork system (100).

4. Method according to Claim 1, wherein for
suspending the ceiling (171) below a wall (272)
25 configured as a wall disc bendable girder, the ceiling
formwork system (120) is supported and the connection
reinforcement (150) is, as the suspension reinforcement
(252), fitted into the individual longitudinal bars
(121) of the ceiling formwork system (12Z0), =so a
30 portion o©of the connection reinforcement protrudes
upward, and the ceiling formwork system is grouted in
with concrete so as to produce the ceiling (171), after
which the wall formwork system (1006) is placed on the
celling (171) produced, so the portion cof the
35 suspension reinforcement (252) that protrudes beyond
the wupper edge of the ceiling projects between the
formwork panels (101} of the wall formwork system (100)

and is connected to the wall formwork system.



fromthe ceiling, the base panel (123) of the ceiling 20 formwrk
system being placed flush on the inner formwrk panel (103) of the
wal | formwrk system (100). 4. Method according to aim1, wherein
for suspending the ceiling (171) belowg wall (272) 25 configured as
a wall disc bendable girder, the ceiling formwrk system (120) is

supported ang theMeenesctAéEbrafHQfQkﬁegﬁ t(£%§0beSc1§§méhq_ to 4,
suspensi on rej nf or cenent 252 itted into the individual

|ong|tud|na|WBaF§ln(E§§)CBFCFﬁ SCEPRANGST BRMMOFRTBGSEART( E20FIeE6 - a
30 portion of the connection reinforcenent protrudes upward, and the
ceiling formmrk systemis grouted in wth concrete so as to produce
the ceiling (171), after which the wall formwrk system (100) is

pl aced on the ceiling (171) produced, so the portion of the 35
suspensi on rei nforcenment (252) that protrudes beyond the upper edge
of the ceiling projects between the formwrk panels (101) of the
wal | formwrk system (100) and is connected to the wall formwork
system 19 5. Method according to any one of Clains 1 to 4, wherein
the concrete used is self-conpacting concrete.



