1 PRESTRESSED SLAB ELEMENT The invention relates to a prestressed slab

el ement ac- cording to the preanble of Caim1l and a preferred use of such
a slab elenment according to Caim14 and, a manufac- 5 turing nethod for a
sl ab el enent according to Claim15. It is already known to produce
particularly slimslab elements of concrete and thus nore preferably flat

ceiling constructions based ‘ I t ded therein. The slab
QREEQkkgﬁnggﬂﬁﬁ %fgﬁﬁﬁg

el enents specified therein are so-ca un- stressed rei nforced"
el ements whose reinforcenent consists of orthogonally arranged reinforcing
bars whi ch. @bsorintdre: t@nsretafesced thapreetekspein tiad cohenete. aThe
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di aneter_and_the geonetry _of the_hollow el enents the enhodi t .of ceiling
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"prestressed” slab el ements however addi- 20 tional stressing elenents such
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force is crgated hyough the prestressing. fhat;is the gables, Lhe arallel

10 stressed reinforced" elements whose reinforcement consists

of orthogonally arranged reinforcing bars which absorb the

tensile forces that develop in the concrete. The struc-

tural efficiency of this light construction technology al-

lows for example the construction of slim yet wide-spanned

15 flat ceiling constructions with simultaneous resource ef-

ficiency. Dependent on the diameter and the geometry of

the hollow elements the embodiment of ceiling thicknesses

from approximately 20 cm is possible.

With so-called "prestressed" slab elements however addi-
20 tional stressing elements such as cables are installed
which are stressed after the hardening of the concrete.
Because of this it is possible to create additional forces
which can offset the loads created by the deadweight up to
a certain degree. Depending on the geometric arrangement
25 of the cables only a compressive force is created through
the prestressing, that is the cables lie parallel to the
ceiling plane or additionally a deflection force acting
perpendicularly to the ceiling plane, in the case of a
parabolic or trapezium-shaped or so-called "free position"
30 of the cables. The deflection force created through the
prestressing varies in practice between 80% and 100% of
the ceiling deadweight. Depending on the building standard

it is also possible in addition to the deadweight to addi-



ceiling plane or additionally a deflection force acting perpendicularly to
the ceiling plane, in the case of a parabolic or trapezi um shaped or
so-called "free position" 30 of the cables. The deflection force created
through the prestressing varies in practTce between 80% and 100% of the
ceiling deadwei ght. Depending on the building standard it is al so possible

in addition to the deadmeight to addi - tionah%ggoffset 5@9 Iivi.load
acting on thdOQ&i¥ngOothrGlghthfie He¥fect?¥h fOTCEY of°™t h&FenSConitRg
cabl es. Thushrieigst taesed r3kak ieherprtssabsothackudeibansgonabgeel.enents in

addition to the "unstressed" reinforcing bars. 5 In an extrene case, the
addition of "unstressed" reinfor%gneqh?can be reduced esi gn_m ni num
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sl eeves, whirgh csreneundid hse cabligsedi Rbect i sk 1t efi Al dumWabeh cafgpl e
i ntroduced between sl eeve and cabl e after the tensioning depending on the
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sl eeves and seabl.es and Lensi O Ng-dewiesagdigsfassAfaceei tiagkdeadieri ght
to be offset through the deflection forces of the tensjioning cables is
directly the deadweight and the live load of the element are com-

10 pletely offset through the deflection forces.

Devices necessary for the prestressing are tensioning ca-
bles, sleeves, which surround the cables, injection mate-
rials, which are introduced between sleeve and cable after
the tensioning depending on the installation method, an-
15 chor heads, couplings, support aids for the sleeves and

cables and tensioning devices.

The mass of ceiling deadweight to be offset through the
deflection forces of the tensioning cables is directly
proportional to the applied tensile force and consequently

20 to the cross section of tensioning cables employed.

The tensioning cables consist of high-strength steel which
has a particularly high tensile strength. The manufacture
of the cables is therefore subject to stringent qualita-
tive specifications as a result of which the costs of the
25 cables are many times higher than the costs for conven-

tional "unstressed" reinforcing steel.

At the edges of the ceiling the stressing cables are set
in anchor heads which discharge the cable stresses into
the concrete. Each stressing cable requires its own anchor
30 heads on both opposite edges of the ceiling. These anchor

heads additionally drive up the costs.



proportional to the applied tensile force and consequently 20 to the cross
section of tensioning cables enployed. The tensioning cables consist of

hi gh-strength steel which has a particulgrly hi gh tensile strength. The
manuf acture of the cables is therefore sudbject to stringent qualitative
specifications as a result of which the costs of the 25 cables are many
times higher than the costs for caonventional "uynstressed" reinfaorcing
steel . At thE'edyes offt I’fiéfet,sétilﬁsr?dntgheaéﬁ’@gsiﬂbe c%ﬁllélé’l&fge ekt far Hchor
heads whi ch gischaygent heLabl RuBt 185668 WAhontiBateoncret exnkacde StinResi ng
cable requires its own anchor 30 heads on both opposite edges of the

ceiling. Thedel@iamsy aRaddhaddi thongriy 186 VAP e HE costd. adqHese of
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m ni m sation of the ceiling thickness and thus the ceiling deadweight. In
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prestressing are t m ni m sed deformations of the ceiling which with

di mensi oni ng-isinconkr ehe eceillilngs whicduenitly fsmensldeendi ¢é an@dion for
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can be additiona optim se ince the shuttering of a prestressed ceiling
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bottom and can be prefabricated of concrete. These conponents are then

arranged relative to one another 20 on site and fastened. To this end,
stressi ng elrendnttshar einsedanhi off ruhre ad bhigcidmecy adbér ainsedgeseal tdien -

respective omponents.  The, pubLigatiion 05 J2.8% Hi%.8.8loghasest b
15 pear possible to date.

The publication AU 505 760 B2 discloses components of a
slab element which have a region that is hollowed out to-

' wards the bottom and can be prefabricated of concrete.
These components are then arranged relative to one another

20 on site and fastened. To this end, stressing elements are
used which run along the lateral edges of the respective

components.

The publication DE 12 22 643 B discloses a slab element
which is prefabricated in a concrete plant. The slab ele-
25 ment in top view of its surface contains at least one hol-
low element region with hollow elements contained therein.
Stressing elements or reinforcing mats are cast into the
bottom and top ceiling which run in two directions at a

right angle to one another.

30 It is the object of the present invention to provide an
improved slab element which can be manufactured carefully
in terms of the material, light in weight and capable of

carrying load as well as cost effectively.



which is prefabricated in a concrete plant. The slab ele- 25 nent in top
view of its surface contains at |east one hollow el enent region with holl ow
el enents contained therein. Stressing elenents or reinforcing nmats are cast
into the bottomand top ceiling which run in two directions at a right
angle to one another. 30 It is the object of the present invention to

provi de an inproved slab el enent which can be manufactured carefully in
terms of thelkt ePPARCY i Hht SiodViRei ghtr ane c&paﬁ?@bofe]t?é‘w ng"FPodPER wel |
as cost effegtdrelybly 4k ol edi 1 & ek rithreudv @i rd alo et ereaty and
nore preferably through a ceiling element according to Caiml. In the
context of this application the term"lattjce-, shaped" arrangenent, of
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one anot her @{%ﬁé‘d’angkgaﬁfgeiﬁéh'toﬁf apgkesstifat deatbmad necessakkby he
right angles. The stressing elenments need neither run in a straight |line
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orthogonally or simlar in order to satisfy the relevant |oad case. The
i nvention | MR ofchastsepesspnge bpeehs s Rt ed g F&CholP8w &lerfent
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In addition, a geo- 15 netrical problemarises since the space to
accommodat e Rihiestel @ tarbng kab sogematFyep eseni eteq. Prhudistigliastarrerdon was

at all ssi bl e i he past .. [ ti | | et i and
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el enent . Ex-orRGigesisiwelprastards) mpliisihade rgiomnicaray endamge t he

slab el ement and thus render it unusable. An essential point of the present

nvention Taidd allyeSONSLSES WACLRe sPechatl Kbl AbCed SRR loalddps
whi ch join the individual support regions of the slab elenent w one
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and prestressed yeaions of 8,8l Al APMardfi £D. | PATEAReR sEhe Qptqdising
effect of bOtIP refnforcenents in a technical, econonical and écol oyi cal
manner.15 metrical problem arises since the space to accommodate
these elements is greatly restricted. Thus, if installa-
tion was at all possible in the past, the combination of
hollow element regions and prestressing did not necessar-
ily result in improved efficiency of the slab element. Ex-
20 cessive prestressing in these regions can even damage the

slab element and thus render it unusable.

An essential point of the present invention initially con-
sists in the specially reinforced support strips which

join the individual support regions of the slab element

[N
w

with one another. This makes possible a hybrid combination
of hollow element regions and prestressed regions of a
slab element, which increases the optimising effect of
both reinforcements in a technical, economical and eco-

logical manner.

30 The approach of employing entire modules with hollow ele-
ments to reduce ceiling deadweight known from the "un-

stressed reinforced" flat ceilings can also be applied to



30 The approach of enploying entire nodules with hollow el enents to reduce
cei ling deadwei ght known fromthe "unstressed reinforced" flat ceilings can
al so be applied to 5 prestressed ceilings wherein either only the
deadwei ght or the entire | oads are offset’ through stressing cables. Here,
the techni cal advantages of both nethods can be conbi ned and the deadwei ght
reduction of the ceiling conpared 5 with unstressed-rei nforced cqoncrete

cei lings of REFFE FEIFYCDH MESIHEESER &ThSgCHr tHs JSRIIERE he
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foundations of a carrying structure are thus reduced even further. At the

same time, tiRrescth? tremrical iafvEntadss Of thegthrdanias hdcAwchor

heads is optj M&@thndD ke SRR HN & JRAMRIIN Ofhd NG iCRIdd Mbmpared
additionally reduced by between % and 30% has a directly proportional

i nfluencé orvite vegureededtrebatoncedbreneress seétinas PA &pditd (g~ the
concrete vol r Sﬂuggsgﬁgésgs&uesgléﬁ s1euthgcdetiomablsen ofrdde £edd i ng
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Depending on the ceiling outline and support grid a plan-

ner has various possibilities of arranging the cables. He

can, for example, select areal prestressing during which

the cables are arranged evenly distributed over the ceil-

20 ing length and width. Another option 1is offered by the
support strip prestressing, wherein the cables are ar-
ranged in a concentrated manner in the zones passing over
the supports in strips arranged orthogonally relative to
one another. However, a combination of both arrangements

25 can also be selected wherein one direction is worked are-

ally, the other using support strips.

A further reinforcement of the slab element is achieved in
that in its lateral view the stressing elements are in-
stalled in the slab element wave-like and support them-
30 selves on at least one lattice system of bars with hollow
elements held therein, whose respective height is adapted
to the wave shape. Since the lattice system discharges the

forces introduced from the stressing element past the hol-



6 | ow spaces these are protected agai nst destruction. This allows hitherto
unknown stressing el enent gui dance and thus prestressing even across hol |l ow
el enent regions. Preferred further devel ogmants of the slab elenment 5
according to the invention are stated in“the subclains and relate to
reinforcing types of the elenent with areal, support strip and conbi ned
prestressing. In the event of areal prestressing a saggort strip prefer-
entially compri sSRAGHS | BASFC oRESs AN SRSt | 29229 oAV FAYEB LA cH e

i ntroduced lagadsiscani BRedt sChatigeslin HWe¥lsingn e1érent 0 e el &g
obtain a particularly |ightweight construction it is preferred that
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be located only in its mddle region. These additional stressing elenents
can al so be 160Rhie0Wred tC ALY §Irk sttiHeGieh of RAR QIeNS stAliteIaldmel y or
additionally the stressing el enents which 257 run inlongitudinal direction
of a suppor €r$fgilg Yo aiemaiasss \ads brastei pereedidemgtenane gelgdrgervier oss
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el ements. To reduce wel ght, a support strip can conprise at |east one
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lattice straCturs bstweer’ t he Rippor £ T&thi e e>tre wever a
tional stressing elements are preferentially arranged in

longitudinal direction of a support strip to reinforce the
slab element. These stressing elements need not necessar-
20 ily run laterally off the strip. They can more preferably
be arranged distributed over its width or be located only
in its middle region. These additional stressing elements

can also be configured comparatively thicker than others.

Alternatively or additionally the stressing elements which
25 run in longitudinal direction of a support strip can them-
selves be reinforced, e.g. have a larger cross section or
a material of greater tensile strength than the other
stressing elements. To reduce weight, a suppert strip can

comprise at least one hollow element region.

30 In the case of combined areal and support strip prestress-
ing additional stressing elements of solid material can

for example be provided within a support strip while an-



10 In each of the cases a slab elenent is obtained which is particularly
sinple in construction and can be unidirectionally loaded if its

| atti ce-shaped structure fornms a grid of __rectangular fields. Dependent on
the case of application, any other strucfure consi sting of stressing 15
el ements running in a straight line or curved line can al so be provided
whi ch cross at a certain or plurality of different an%Ies

preferred|foqqﬁ¥r%REPQﬁtt?EFt%t%?c@néysFEﬁEfPéFﬁd e Ted Ly ﬁﬁqnﬂoWﬁ t he

surface of the sdabhel esRnte1anRnd0 &4 amged Wot hf@rshdghtbyneblkkauahe
orientation. Mdul es designed in such a manner thus offset |ocal reduction

of the transVHRIEY oFEeIPoad EAFigNAY SAFESSYTofe tIREG LCRR 088 FIQT on

caused throughidde, il owv&l eept sputdaagdeeti 08s Lhese bat bind§ hais Gan
absorb the |l ocal parasitic stresses 25 vertically to the celllnglplane

gener at el i A& iHG-etld tHraaRyH 11Rs Prres tH1ERaHE RS 101 0ldlavd i n
the zones cQueLRGDYr&HLonET 85Itk CéQbE@rtV‘@%rrelpI hen &80l gs el rbﬂdtﬁtdecaher

region of the ceiling Cross sec- tion run paralléel to the ceiling plane,
addi ti onal noddil esedocedn mreesasinegd WﬁlQéQU|¥%QPCq¥Pmth§ ehlle tHede are

posi - tioned; %&éﬂ%ﬂéﬁﬁﬁbé-§8§956eéttﬁ éHgBaQEQrgEgg' Hg tQﬁu§ﬁ#%§ﬁ{”9
cabl es and above these, dependent on tﬁe tan- é he manuf acturer'
detail s for itrthdatitiiaealstometurs dedtweeshddtchisvpreir tt W@rd@tﬂ es. However, the

hol I ow el ement di aneter that can be enployed is reduced if applicable.

Lateral 1 5t rimps ofcd hee ehLOW.gLemeNts 1,891 O0n&RP $ti bbthSned which is

particularly simple in construction and can be unidirec-
tionally loaded if its lattice-shaped structure forms a
grid of rectangular fields. Dependent on the case of ap-
plication, any other structure consisting of stressing
15 elements running in a straight line or curved line can
also be provided, which cross at a certain or a plurality

of different angles.

It is preferred if the rods of the lattice systems rela-
tive to a normal of the surface of the slab element are
20 arranged with a slightly oblique orientation. Modules de-
signed in such a manner thus offset local reduction of the
transverse force load carrying capacity of the slab cross
section caused through the hollow elements. In addition,
these lattice bars can absorb the local parasitic stresses
25 vertically to the ceiling plane generated in the concrete

through the prestressing if applicable.

Also in the zones covered by the stressing cables, where
the cables in the lower region of the ceiling cross sec-
tion run parallel to the ceiling plane, additional modules
30 can be installed if required. To this end, these are posi-
tioned by means of a spacer at a suitable spacing to the
stressing cables and above these, dependent on the stan-

dards and the manufacturer's details for the minimal con-



reinforced in that the lattice system conprises support 5 bars which in
| ongi tudinal direction protrude over a receiving region for hollow el enents
and over which the stressing elenents arg installed. The |lateral support
can be further inproved in that individual lattice systenms of bars with
hol | ow el enments held therein are so arranged 10 rel ative to one anot her

that their support bar on bat h srde nmut u overl ap one _another. At the
sanme tinme, éﬁp ors(t}@r?t;rf %ﬁttlhﬁe 156} &efud?ﬂﬁiyvﬁrred:?’ieoﬁ‘ ﬁ&r?éﬁ’ EMCET | east
two | attice Sysic@rs ithatr eatnecrbe bepengedt ien reducetundl appecichbgcations it

can however be 15 pref erred that Iatti ce systens conprise receiving regions

whi ch do no ont ai n_.an e ts and over which the stressi

el enents ar g‘aiccr% fal 158d.* Rs }?gfg " eXt TRt yEFEERTBI Sapersﬁfliﬁcg’%ent of
t he sl ab el ersEmif ogved omer thegr (HrSe coataiBengldroveehenests buppdespite
exi st - | are |. Qr support  stri restressing re ur addi ti onal
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lightweight and yet particularly sturdy elenments are demanded at the same
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etc. 9 for producing a slab el enent according to aim15. A substanti al
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also with
least two lattice systems is created.

Dependent on structural specifications it can however be
15 preferred that lattice systems comprise receiving regions
which do not contain any hollow elements and over which
the stressing elements are installed. As a result, an ex-
tremely flexible reinforcement of the slab element even
over regions containing hollow elements but despite exist-
20 ing areal or support strip prestressing require additional

reinforcement is possible.

Preferably the slab element according to the invention is
to be used as ceiling element since especially loads oc-
curring there require low weight and large load carrying
25 capacity of the ceiling construction. However, its use is
not only limited to this since it can also be utilised in
any other form of application where particularly light-
weight and yet particularly sturdy elements are demanded
at the same time. This is not only the case in residential
30 and commercial construction but also includes more pref-

erably power plants, bridges, dams etc.

The aforementioned object is solved also through a method



5 prefabricated el ements manufactured in a concrete precasting plant. The
application of this nethod is conceivable both for use with concrete of
conventional conposition and quality as |1 as for concrete of alternative
m xture and concept such as |ightweight concrete and fibre concrete. 10
Lattice systens with hollow el ements contained therein are preferably
supplied as dul es, These nbdul es are directly installed i he zones of
the ceiling g‘g]f R 6P 1) TP SHrasdiin Rl %eticf/\é‘e]ﬁjt"hgtstl'omer and
upper unstressed reinforcement. If in the zones 15 occupied by the nodul es

no unstressedl sebsfofiCEABNboist PHOVicHed mehd o ddesdng did amd yiplaced
onto the spacers which rest gon_ the shutterlng This is %d antagﬁgys ] nsof ar
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unstressed rgndf @neisRgcl ayersiean dmR et bppluthtised dry favedr wich he
nodul es. Taking_into account the required m ninpum | ower and upper concrete
cover age®of R¥fefFghFELd | (G HoI TRV I EnerrS Harf P st oy der a2 &t~
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regi ons. HerROTh Hede Wiererily FRrHet Maverr R bednd! stPRReSbiieheang eal

or the suppida Bidy PSs Rl Lalk b PrEShE£SEE D £ 0a P d B8 vl a8 £ rJing
stressed reinforcenent is then no | onger absolutely re- 30 quired so that a

| arger spacifRPERRMWesRChDAE dsl Hd SNt feeearetet ARIsIfHb e evpmereian be
uti | i sedot 0 RECOIADUAALG I SIS M@ SN S 5 HEd S a 14160 MO &Fn s

simul tane- ously serve as support aird for the prestressing cables. |
preferably supplied as modules.

These modules are directly installed in the zones of the
ceiling not occupied by the stressing cables between the
lower and upper unstressed reinforcement. If in the zones
15 occupied by the modules no unstressed reinforcement is
provided the modules are directly placed onto the spacers
which rest on the shuttering. This is advantageous insofar
as the ceiling cross section through the absence of the
upper and/or lower unstressed reinforcing layers can be
20 better utilised in favour of the modules. Taking into ac-
count the required minimum lower and upper concrete cover-
age of the modules, larger hollow elements can be employed

as a result.

With areal or support strip prestressing stressing ele-
25 ments can additionally reinforce the slab element which
run over hollow element regions. Here, these elements need
not have the basic stress of the areal or the support
strips but can be prestressed to a lesser degree. Un-
stressed reinforcement is then no longer absolutely re-
30 gquired so that a larger spacing between modules and sur-
faces of the slab element can be utilised to accommodate
the stressing elements. Here, the modules can simultane-

ously serve as support-aid for the prestressing cables. In



10 such a case nodules in stepped size are selected according to the
geonetrical course of the stressing cables and in the regi ons where the
stressing cables are located in the upp2%1reg|on of the ceiling cross
section, placed under 5 the stressing c Because of this, additional
areas can be covered with nodul es and the wei ght saving further opti m sed
as well as conventional su ort aids saved. |In additiaon, the geonetry of

the nodul es IEEH herP TP SIS e AR TF RECiT Sth LU 19

speci fic reqd renengsohltef chhe csliressiory wabl esréésieguehblesPreierabl y
the at | east one stressing elenent is placed on_support bars of the lattice

systen1wh|cﬁhﬁ1F?ﬁ&ﬁQ%dW%%fedFP%cFFBﬁSEFBErGé@l8§eﬁr§ LOE&FINd T cfion f or

hol I ow el emafser Aﬁe?lbﬁswft tHESPeELi Mg eNbdLoiansiof, t Beakakt iggisyst em
can 15 be additionally reinforced since no hol | ow el ements will come to be

positi onéd tH& eShR§SPbAgercablesan BRvantag@Sust bhmeprddi tieast takeasattice

systens ared%h'6§té%¢é¥%@e&§tﬁhﬁédﬁ@@brah@SQ%%th%ﬁf%%p%%%Hdﬁﬂﬁhfﬁﬁgr I ap
one another. On the one hand this provides greater 20 support” for the

stressing elddmised nag heeddsa@sofcusiqntiqngsl spRPerunsdifdessaegyed. In
rei nf or cenentyd s &M, r@{eyi%@aﬁé@@ 05 £ SHEH inéda%g Laeal hyren 34 relseaglll n

certain areas of the ceil , [y a minimum of unstresse rcenment
is reqU|redbqrﬂﬁqﬂ@%%n@@ bhet hérpougkaschas afide sefefcddti a e wiransntiower

and uppep | ongi Ldi nal fbbeorodyl esogag be. cansldarad psastyessed
g t

addi tional rein orcenent cause of this e mninmum a i onal
rei nf orcenedteacdn dpee stressing element is placed on support bars of

the lattice system which in longitudinal direction pro-
trude over a receiving region for hollow elements. As a
result, respective end regions of the lattice system can
15 be additionally reinforced since no hollow elements will

come to be positioned there any longer.

In an advantageous manner at least two lattice systems are
so installed here that their respective support bars over-
lap one another. On the one hand this provides greater
20 support for the stressing elements. In the case of ceil-
ings, where unstressed reinforcement is entirely omitted
or such is only locally installed in certain areas of the
ceiling, or only a minimum of unstressed reinforcement is
required, the presence of the modules has the effect that
25 the lower and upper longitudinal bars of the modules can
be considered as unstressed additional reinforcement. Be-
cause of this, the minimum additional reinforcement can be
reduced at least in the reinforcement direction of the
modules and the function of the crack reinforcement par-
30 tially or completely assumed by the modules. However, for
this to be possible it must be ensured that the protru-
sions of the longitudinal bars of the modules are extended
by an overlap dimension defined by the standards and sub-

sequently arranged in a superimposing manner. Because of



reduced at |least in the reinforcenment direction of the nodules and the
function of the crack reinforcenent par- 30 tially or conpletely assunmed by
t he nodul es. However, for this to be possible it nmust be ensured that the
protru- sions of the |ongitudinal bars dfl the nodul es are extended by an
overl ap di nension defined by the standards and sub- sequently arranged in a
superinposiﬁﬁlnanner. Because of 11 this, .the continuity of the

rei nf or cenerftrequite dCHYL el kY afflaFBs F81RERFEFRERT KN 6 POWithE the

invention | ssEexplaidied dudmeanepdf exanpl es wherein reference is nmade to
t he appended fig- 5 ures. ldentical or identically acting parts are

provided with identical reference figures. It shows; Figure 1 the schematic

const ruct i onTof the sfablersient thecdrdishs 198 thie FRREALTOH Wt Megrgalot

prestressi NgsidA dOPwNe ¥ B relfe rewckaces hdEi g ecire t Bppsaheamt G-
construction of a slab elenent according to the invention with support
strip prestrEgSsinglienei¢dp Prewdsmbica dyr fakle: nEi BaFES 324 R%Haidsd ew of

the first angd geconasiah elemmnindd th R eur s& efhqisstressing el ement over
15 lattice systens with holl ow el enent’s held therein;

Figure 1 the schematic construction of a slab element ac-
cording to the invention with areal prestressing

in a top view of its surface;

10 Figure 2 the schematic construction of a slab element ac-
cording to the invention with support strip

prestressing in a top view of its surface;

Figure 3 a lateral view of the first and second slab ele-
ment with a course of a stressing element over
15 lattice systems with hollow elements held

therein;

Figure 4 a lattice system according to the invention with
hollow elements held therein and protruding bars

and

20 Figure 5 a combination of two lattice systems of Figure 4
arranged in an overlapping manner about the pro-

truding bars.

Figure 1 shows the schematic construction of a slab ele-
ment 10 according to the invention with areal prestressing
25 in a top view of its surface 11. The element 10 in this
case comprises hollow element regions 20 and support re-
gions 30. In this example, orthogonally arranged stressing
elements 40 form a lattice-shaped structure 50 whose re-
spective fields 51 limit the regions 20 and 30. Laterally
30 adjoining fields 51 form support strips 60 which connect
the support regions 30 with one another over fields 51,

wherein these fields are embodied as solid material re-



Figure 4 a lattice systemaccording to the invention with hollow el enents
hel d therein and protrudi ng bars and 20 Figure 5 a conbination of two

| attice systens of Figure 4 arranged in _an overlappi ng nanner about the
protrudi ng bars. Figure 1 shows the schéatic construction of a slab ele-
ment 10 according to the invention with areal prestressing 25 in a top view
of its surface 11. _The el enent 10 in this case conprises, holl ow el enent

regi ons 20 &P Supbdrt TrReNLgrERTeRG. 9h thPs o, SbFtRogditdianR ldnt anged

stressing eleRAts 40 fienmsa datin ce€oshaped sbrMctkble 58 Wapga shecahective
fields 51 limt the regions 20 and 30. Laterally 30 adjoining fields 51

f or m suppor Y319 pB@P T EhWEBRNEGH 1OMe ST FetIns 30 Whikhomee

anot her overardaghds Sdre¥beseiat hege fdelddsidie enbrshed ag .sokidymaterial
re- 12 gions for reinforcenent of the support strip. Laterally adjoining

fields 52 i Flebntrl@sterttor rbhwsPbefebRgl EherBlPYPAgast Fepd 189 Wlemams! | ow

el enent regi@N$n2Q MG RIE Bfeahlyssh 8§§99egkén5h@0$t&%ﬁ%d%%éééﬂ%?ts
40. Such a 5 slab elenent 10 is preferably enp oied as ceiling el enent
A

whi ch is noidttéd the tdeslufpritregs brs B2 thecophbicRoRYRICER ORe téreeal
prestressi ngoisa Lhe d.athi 68, @n;,ép'é €660bk-fvBEeLIRL,SYRP Y S PS 60
provi de adeqﬁéﬁe stabfﬁﬁty f&%*%%e qar% ?ng sFrigs Soathau run i n- bet ween
so that 10 atgeiflornghel emamying crtedrsd Shitdlati sun gh-bedinglen st tdagabl e
of carryjng, t (0 r .t he .rd ght ;an i.n |l ation of
t he stressiﬁgggﬁé%éﬁfgﬁfﬁ%%ginﬁrgzg%ge%ggﬁgé éﬁ%?@%ﬂﬁﬁﬂﬁgg%?hiéﬁb he
el ement 10 ipebdrsupéed airtyienganead met the same time. Through the
right-angled installation of the stressing elements 40,
simple and cost-effective manufacture of the element 10 is

ensured at the same time.

15 Figure 2 shows the schematic construction of a slab ele-
ment 10’ with support strip prestressing according to the
invention in a top view of its surface 11’. The element
10’ again comprises support and hollow element regions 20
and 30. Here, too, orthogonally orientated stressing ele-

20 ments 40 forms a lattice-shaped structure 50 whose fields
51 1limit the regions 20 and 30. Along support strips 60,
which run orthogonally relative to one another over the
slab element 10’, the stressing elements 40 however are
reinforced, in this example of double design. However, for

25 reinforcement, a larger cross section and/or a material of
greater tensile strength of the stressing elements can be
provided. The support strips 60 are thus reinforced in
such a manner that these can also comprise hollow element
regions which render the element 10’ more lightweight.

30 Through the reinforcement of the support strips 60, carry-
ing strips 80 can be provided with large area hollow ele-
ment regions 20 which run vertically and horizontally be-
tween the support strips 60. Although all fields 51 possi-

ble here are embodied with hollow element regions 20, not



15 Figure 2 shows the schematic construction of a slab ele- nent 10' with
support strip prestressing according to the invention in a top view of its
surface 11'. The el ement 10' again conprises support and hol | ow el ement
regions 20 and 30. Here, too, orthogonal1§/ orientated stressing ele- 20
ments 40 fornms a lattice-shaped structure 50 whose fields 51 limt the
regions 20 and 30. Along support strips 60, which run orthogonally relative
to one anot heRlyvér WhHgldl aBPELBRBNDULY 2l iheds thosskiGig ralieentaPaol hvwever

are reinforcgdeihint BLS +8¥aMRI& Qv Loubi &, designanHaWRYRh: f1Q" 254ere,
reinforcement, a larger cross section and/or a material of greater tensile

strength of the, sfﬁhés§l@@telaé1@él¢@s it el i dedl. thke sSymssrinstelps 60
are thus reipforcedd ny %‘1&% a?ﬁggg;?ietwet@% 16AN; 8RS0 & téfﬁ&@%éow

el ement regions which re ement 10 re | |ghtwe| ough
the rei n150rd@éﬁr@lﬂfa@ﬁw@eofsuimﬁ)rftl@t@ﬂfpsl@’o-, carry- ing strl ps 80 can be
provided with large area holl ow el e-

Figure 3 shows a lateral view of the first and second slab
element 10, 10’ with a course of a stressing element 40
over lattice systems 90 with hollow elements 21 held
therein. The size of the lattice systems 90 here is so se-
10 lected that these determine the desired course of the
stressing element 40. The lattice systems are constructed
of bars 91 whose for example trapezium-shaped frame on the
one hand brings about particularly high stability and on
the other hand particularly high force discharge of the
15 prestress of the stressing element 40 into the material.
The stressing element 40 here rests on longitudinal bars
91 of the lattice systems 90 which run vertically to the
blade plane. These bars 91 have a reinforcing effect which
corresponds to that of a reinforcement 100 and can even
20 replace the reinforcement 100 wunder the circumstances
still to be described in the following. The combination of
lattice systems 90 and stressing elements 40 makes possi-
ble prestressing in hollow element regions 20 of the slab
elements 10, 10’ of Figures 1 and 2 and thus reinforcement

25 of the element 10, 10'.

Figure 4 shows a lattice system 90 according to the inven-
tion with hollows 21 held therein and protruding bars 92
which protrude over receiving regions 93 for the hollow
elements 21. The stressing element 40 only shown exempla-
300 rily in Figure 3 can however be installed at any desired
point over for example the uppermost longitudinal bar 91
of the lattice system 90. It is advantageous however to

guide it over for example the uppermost support bar 92 of



ment regions 20 which run vertically and horizontally be- tween the support
strips 60. Although all fields 51 possi- ble here are enbodied with holl ow
el enent regions 20, not 13 only a weight optinmmbut also a | oad-carrying
capacity optimumis thus achieved with dfch an el ement 10'. Here, too, the
right-angled installation of the stressing elenents 40 nakes possible the

sinple and cost-effective 5 manufacture of the elenent 10'. Figure 3 shows

a lateral vitéw ofatthecs i p¥ttand8efond e a51%| ekt 160140 SRt Ria Cur se
of a stressing &l &rentsAd, 0ygr shabhi ¢ cSstaims Irav thihekl owrel ements 21
held therein. The size of the lattice systens 90 here is so se- 10 |ected
that these d@té@ufiade ihechieRerrEC 2ol gl PERELEEPESEPNGNEl didiit 40N The
lattice Syst%ﬁ&&or@w £fl, 0f ¢ baLs JLNeSes f9Te eX8Mkfiove indi-
trapezi um shape rame on the one hand brings about particularly high
stabilit§ anddrmlt heobldrer chamenpar tilcufeemy thiegh atdricee de¥ehamg&lofin he 15
prestress of eSSl e t [ nt ot he,aat ghi ah; sThe Stti€gsi g

el enent 40 hoe%(%err :%Jt sé%én onéglgﬁ ilﬁépe%a%ssm Sggt he Iatltsi ce syslt ens 90

whi ch run vérhdssal Lycabiohe blradehpthnesperhidsiec bagsnforpawent rtdindugliti ng
effect whic s t.0 . t-hat I einf tn 1 pa& : even 20
repl ace therbragrloe;] cglrsic%%ri nthl%&}qﬁﬁ&ges'?sﬁgetﬁqre%%:t{%%coei&g I S’lt 0 be descri bed
in the follow ng. The conbination of lattice systens 90 and stressing

el enent s 40 Higkee posEibbelyr ebbwessi meprilyinwliow ef efigat legdiiows 20of the

sl ab el nts. 10,50 . Fl.gur - t rei nf g@a{m{‘g t he
el ement fqgttled“]s 9I£l|1goufr Cegl ds]%oﬁgsaagﬁag{%%eﬁg%st%a%ﬁcﬁ I ng tro%t%]ogfﬁ nven-
tion w th hdheows Xirdwldy tihersi 92 anBepaoseudinghbsr ©ve2 lwipi, c a2 1gr otarude
over receiving regions 93 f t hol | ow,_el. enen . e ressj ng.el enent
40 only shoﬂ%g%?gl%&qa%% ri yofﬁb%?%ur?%t l%%ns%%\%ég}‘lgr B@e a?%ts?%%#eegﬁha% any
desired correspondingly orientated reinforcements 100 in Figure 3.

At the same time, the overlapping bars 92 provide a more
15 stable support for the stressing cable 40 likewise shown

there if it is installed over these bars 92.

Through the presented measures according to the invention,
deliberate reinforcement of a wall element dependent on
the planned use thus becomes possible. The slab element
20 according to the invention has a clearly higher load-
carrying capacity and is simultaneously lighter in weight
than a known slab element. The simple construction allows
cost-effective manufacture at the same time. Because of
its efficiency it is to be preferably employed as ceiling

25 element which carries over wide areas.



poi nt over for exanple the uppernost |ongitudinal bar 91 of the lattice
system 90. It is advantageous however to guide it over for exanple the
upper nost support bar 92 of 14 the la %ice system 90 on the one or the
other end of the lattice system 90 sinCé these ends are filled with solid
mat eri al which permts higher prestressi and thus reinforcenent.
Qoviously it is also possible to ThRe ¢ %5 vidual hollow el enents 21
fromthe | ttiée §%s%en190 i n.order, to reg&% so&id ma eri?Is zones at this
s€ TS 1T f BFE

| ocation o AEPETS iS5 Ahhi e F1 Y 1 eth nent ot hfodgh'”
particul arly htgbty stiaessAdmadreneniandhdtupdvadedrdfaigute Shii nald y
shows a conbinatjion of two lattjce._sys- 10 gegs.QOtof ghgure 4 arragnged in
a over| appi ng ﬁéhHeF?ﬂﬁﬁﬁtﬁh@ebﬁ8?rﬁﬁ?nﬁrﬁ FRIGSA LB s e o P FHIE BSver | ap
all | orgitudi npkebassifg pfiahet hhliaht inetsystaes ?F dats Isudegaddre (11)

correspondi ngly orientated reinforcenen 100.in Figure 3. At the sane
tine, Phe ovgr¥8ﬁBFﬁ§eﬁa?§ é§a5F0998258338Weef§m§P§gF?3§ﬁﬁp§@P)fdpiﬁhe

stressing cabl Bo#Qoli kemingethtshown 1 hesonddindd | shepslial ledl oyer tdwmse bars
92. Through the presented neasures accordin% to the invenggpnh del i berate
rei nforcement BRCaSHEPPTE &RFHOTdelederRY oRUPRET bF3ANRY (94 HRgs Wt ones

possible. The shap elrdmaitc 2Q1agcopdingut 0 HdeLdwvenkentlas (garl eafd y
hi gher | oad-carrying capacity and is simultaneously lighter in weight than

a knowP sl ab eVehtntds TEETSERPNE Hhfdanteti 6R0al IT0Ws EBspferringi e

manufacture atsifg SAMEdAUe(1BECaURE O bhenefdh<i eAsYallielS dixdfyh
preferably enployed as ceiling 25 el ement which carries over w de areas.

15 Patent cl ai fBe1slabpedsmeassdd O] apdelfomne (BEPHLiGer haned i teruer

concrete slab glegengsomanufiacidy,ed ;8c6Qn¢ag { @1khBsi N15L]U SONGHELE
met hod or prefabricated in a concrete

structure (50) establish a support or hollow element

15 region (20, 30), and laterally adjoining fields (51)

of the lattice-shaped structure (50) form at least one

longish support strip (60) which joins individual sup-

port regions (30) with one another and which is embod-

ied in a reinforced manner, characterized by stressing

20 elements (40), which in a lateral view of the slab

element (10) are installed in the slab element (10)

wave-like and which support themselves on lattice sys-

tems (90) of bars (91) with hollow elements (21) held

therein whose respective height is adapted to the wave

25 shape in such a way that the heights of said lattice

systems (90) determine said wave-like shape of the

stressing elements (40).

2. The slab element (10) according to Claim 1, wherein
the at least one support strip (60) comprises at least

30 one solid material region (70).

3. The slab element (10) according to Claim 1 or 2,
wherein the 1laterally adjoining fields (51) of the
lattice-shaped structure (50) form at least one long-

ish carrying strip (80) with hollow element regions



5 precasting plant which in top view of its surface (11) conprises at |east
one hollow el enent region (20) with hollow el enments (21) contained therein
and at | east one support region (30) for 6supporti ng or hol ding the slab

el ement (10) w thout hollow el ements (213), as 10 well as stressing elenents
(40) for reinforcing the slab elenment (10), which each are installed

t hrough the slab elenent (10) and forma | attice-shaped structure (50),
wher ei n i ndi vi dubd%% i #dSh(51F oFFFRRECSt MAMFSE (50 eSEBBPFEh SE&tRbort
or holl ow el enentegh5, region (20, 30), and laterally adjoining fields (51)
of the lattice-shaped structure (50) format |east one |ongish support
strip (60) which joins individual support regions (30) with one another and
which is enbodied in a reinforced manner, characterized by stressing 20

el ements (40), which in a lateral view of the slab elenment (10) are
installed imthertsd adu 8 esmediier(t10)1 0¥ave-dd kel rant MHIoh SUppor tridhesmel ves
on latti §e systens_ (90) of bars (91) with hollow elenents (21) held therein
whose respect i v&dEifght Ce 188apt BRI he Pna et Whidpet | ALEGER18™waRL t hat
the heights of saighd abti egeSsipgitrd 99 r et eb0) Negeaitd oraMe-4i kes shape of
t he stressing el enents (4((0@. 2. The slab elenent (10) according to Caim
1, wherein the &l9meadts orfd)s Womrstidss-(60) conprises -at | east 30one
solid material region (70). 3. The slab elenent (10) according to Claiml
or 2, whereiq, thed atessl ki eadin® N{1@) fhekdsdihd) @f theihalti cershaned
structure (50) format |east one longish carrying strip (80) with holl ow
el enent regions thes g8 thAneh istzaTfgedeberarea t WP )suppsr tastangrd (60) .
4. The shab el engnfc (il RLCOFLE NG LA GRAY ANecd Lhei1Rket %rfé_edw%o&é@l ns,
wherein in longitudinal direction at |east of one support strip (60)

addi ti onal stres$imig el&hems q0)lagatgst dvi déd m5.d g gPrel enent (10)
according to Claim4, wherein the additional stressing elenents (40) are
arranged 10 ¢ di styd buted Ovgferf Nl@)h_éﬁcéﬂlﬁrﬁ d£asly ke SPRALd SAd1p
(60) or are located in its mddle region. 6. The slab_el ement (10)

accordi ng to anyesd@dofchdianpr edearayn ciai Apnosefénali diresgiiondiafala
direction of a 14, ( r ek S i leanents {4 15
are provided, V\k%l:ﬁ%%%;ﬂrte%r%illfo?géeé g%%géggg?oggﬁﬁgfqggfgm ng eﬁ( eﬁ%on)ts
(40). 715The sl @yeelmmrntd€d) whichr dingg toinfgresd opmpheegr dceditipr

cl ai s, (wh)er ein Sacr%téggglrgt eﬁtern{'eqlt(s60()4ogorrpri ses at | east one holl ow el enent
regi on (20). )

7. The slab element (10) according to any one of the pre-
ceding claims, wherein a support strip (60) comprises

at least one hollow element region (20).

20 8. The slab element (10) according to any one of the pre-
ceding claims, wherein the lattice~shaped structure

(50) forms a grid of rectangular fields.

9. The slab element (10) according to Claim 8, wherein
the bars (91) of the lattice systems (90) are arranged
25 in a slightly oblique manner relative to a normal of

the surface (11) of the slab element (10).

10. The slab element (10) according to Claim 8 or 9,
wherein the lattice system (90) comprises support bars
(92) which in longitudinal direction protrude over a

30 receiving region (93) for hollow elements (21) and



20 8. The sl ab elenent (10) according to any one of the preceding clains,
wherein the | attice-shaped structure (50) forns a grid of rectangul ar
fields. 9. The slab el enent (10) accordigﬂ to Claima8, wherein the bars
(91) of the lattice systens (90) are arrahged 25 in a slightly oblique
manner relative to a normal of the surface (11) of the sl ab el enent (10).
10. The sl ab el enent according to Caim8 or Wnerelnthe | attice
system (90) conp?YSes }Etf%ﬂ)ofrkte b%ﬁ'rseSSlng elemqrys Vﬁm ci4i% bt HRA nal
direction protrude over a 30receiving region (93) for hollow el enments (21)
and 17 over1whi The t ke ast r €shag: el qrmnt écééeauﬁ@e dskall eshe 1br Thge sl ab
el enment (10) accord; ng o] anioone of the Clains 8 to 10, wherein the

| attice systens tPse0r eWBRYPAG &G éﬁ§t(l§<?) SHR EER ol Ok SFRT ai n
any 5 hollow el Sré@éivmgi 9@ LoMBi ¢b3yhansthessl btel @mid s (49) are
installed. 12. The sl ab el enent é ))C according to any one of the Clains 8
to 11, wherein t}Pfélji%le?/Ji%%%[}tff at4} ey s {Ioyh ot at st n%i ¢ ke hol | ow

el ements (21) hehshdd (4derpid HE Arranged rel ative to one another in such
a manner that their support bars (92) on both sides mutually overlap one

anot her. 13. Use of the_ slab el errent 10) accordi ng@to any one of the
precedi ng cl 3 nethe E&PPI L Freent(1005 34CORAHRT hiP f BRY Mt affurthyy a

slab el ement (1Q)154W & par@fﬁr ablyealiR oncs el ey shab eia%@me aceordidg to
any one of the Clains 1 to 12 With the steps: Placing of a | ower’,

unstressed rei nftVemedt baoe) 6l spatktls drold ashuedemengs 20PLhcildf at
least ong latti g, S¥sEMASYr®¥nged relative to one another in such a

manner that their support bars (92) on both sides mu-

tually overlap one another.

13. Use of the slab element (10) according to any one of

the preceding claims as ceiling element.

15 14. A method for manufacturing a slab element (10), more
preferably of a concrete slab element according to any

one of the Claims 1 to 12 with the steps:

- Placing of a lower, unstressed reinforcement (100)

on spacers of a shuttering;

20 - Placing of at least one lattice system (90) of
bars (91) with hollow elements (21) held therein
on to the reinforcement (100) or on to the spac-

ers;

- Placing of at least one stressing element (40) on

25 to the at least one lattice system (20);

- Placing of an upper, unstressed reinforcement
(100) on to the at least one lattice system (90)

or on to spacing cages;

- Introducing and initially hardening of a first



bars (91) with hollow el enents (21) held therein on to the reinforcenent
(100) or on to the spacers; Pl acing of at | east one stressing
el enent (40) on 25 to the at | east one lattice system (90); Placing of an
upper, unstressed reinforcenent (100) ont® o the at |east one lattice system
(90) or on to spacing cages; 18 concrete |ayer for securing the holl ow

el ements (21) against lifting pressure; I ntroduci ng_and hardeni ng of

a second concrete | BTG plodaEi Pt héSFiranat ht'rllfknéé’ngW t BRI} b

el ement (10); Stress%ﬂg Qfgdihe stiriessing wlemms, (40) for reinforcing the
slab el enment (10). 15. The nethod according to Caim 14, wherein the at

| east one stressing elenent (40) is placed on to support 10 bars (92) of
the lattice system (IOHrSMCERI nargnghe tdPRANIdiFecti oRCHPBE T UERNOVETS a

receiving region (93);far hkekl qughereiy s th2l) rindf. e wriNodoaccoidi ng
to Caim15, wherein the at least two lattice systens (90) are installed so
that thePr 15respectiha® st bar® /(92) overlap one anot her.

- Stressing of the stressing elements (40) for rein-

forcing the slab element (10).

15. The method according to Claim 14, wherein the at least

one stressing element (40) is placed on to support

10 bars (92) of the lattice system (90) which in longitu-
dinal direction protrude over a receiving region (93)

for hollow elements (21).

16. The method according to Claim 15, wherein the at least
two lattice systems (90) are installed so that their

15 respective support bars (92) overlap one another.



