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Description

[0001] The present invention relates to a method of
producing a precast slab or beam made of standard or
pre-compressed concrete and to a slab or beam thus
obtained, particularly for the construction of hollow or
suspended floors in general.

[0002] At present the production of floors by means of
precast hollow concrete slabs placed next to one another
or by means of other types of beam members produced
with the same technology and by using finishing ma-
chines or extruders has been widely used in the residen-
tial and industrial building fields worldwide.

[0003] Such a success and the ever greater employ-
ment of precast members obtained by using the well-
known hollow slabs is due to specific advantages con-
cerning their production technology and way of use, such
as:

- acontinuous cycle production technology, which is
quite suitable for being automatised, has a great po-
tential and uses highly resistant concretes and thus
it is little labour intensive and very cost-effective;

- minimum labour intensive even at the building site,
since minimum casting and auxiliary reinforcements
are required onsite to obtain a finished or suspended
floor;

- economic convenience in comparison with any other
floor structural component having equal static per-
formances, the more so when the structure compris-
es spans, overloads or large heights between floors;

- simplicity and speed of laying as three or four work-
ers can lay 500-600 m? of floor per day.

- by being self-bearing no stays or supporting struc-
tures are required, and it is possible to load the floor
immediately after the same has been laid even with-
out supplementary auxiliary structural castings;

- remarkable rigidity, i.e. their very limited resilient and
viscous strain;

- very good durability and resistance to carbonatisa-
tion, apart from being highly fireproof;

- very good finishing of their lower surface so that,
when needed, only painting with no smoothing or
plastering is required.

[0004] However, the drawback exists that, in use, the
slabs are borne by upturned T or L load resisting girders
at their respective ends and the girders necessarily ex-
tend downwards with respect to the floor and are also
partly visible at the lower surface thereof, thus interrupt-
ing the continuity of the floor, which is often undesirable
from the aesthetic and architectural points of view, owing
to the greater overall encumbrance given by the floor
plus the beam thicknesses.

[0005] In order to partly obviate this drawback, steel
lattice girders have already been proposed, having a
plank thickness of approximately 5 mm. Even this solu-
tion, however proved, to be unsatisfactory both because
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the steel plank is still visible at the lower surface of the
floor and above all, because the steel plank is poorly
fireproof.

[0006] US-A-4778371 discloses a method according
to the preamble of claim 1.

[0007] The main object of the present invention is to
provide an improvement to the conventional industrial
manufacturing method of producing a hollow slab or a
precast girder made of standard or pre-compressed con-
crete which, whilst keeping all the economic and indus-
trial advantages of the conventional production technol-
ogy, allows floors with lower surface with no discontinu-
ities both between adjacent floor slabs and between one
or more floor supporting precast girders and the floor
itself to be obtained.

[0008] Anotherobject of the presentinventionis to pro-
vide a novel precast hollow slab and/or girder for the pro-
duction of floors, which is suitable for overcoming the
above listed limitations and drawbacks by using precast
hollow slabs or girders obtained by conventional produc-
tion technology.

[0009] A still further object of the present invention is
to provide a method of producing precast concrete hollow
slabs or girder members which is relatively easy and
quick to carry out, so as to be competitive and cost-ef-
fective also from the economic viewpoint.

[0010] These and other objects which will be better
apparent in the following description are accomplished
by a method of producing a standard or precast pre-com-
pressed concrete hollow slab or girder member, accord-
ing to the presentinvention, comprising the following pro-
duction steps in sequence :

- continuous casting on a steel track, on which suitably
arranged and tensioned precompression rods have
already been laid, by means of at least one forming
machine,

- setting and hardening of the casting, thereby obtain-
ing a compact article;

- release of the said tensioned rods and consequent
compression of the article,

and characterised in that it comprises

- making two butting inclined and end butting cuts at
at least one end of said article to obtain an end bear-
ing shoulder.

[0011] Advantageously, the end butting cuts are car-
ried out simultaneously, in order to minimise slab working
times.

[0012] The present invention is described in greater
detail below, with reference to two currently preferred
embodiments thereof, given by way of not limiting exam-
ples, with reference to the accompanying drawings show-
ing hollow slabs and in which :

Figure 1 shows a diagrammatic perspective view of
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a hollow slab portion and of a sawing machine with
two cutting disks used to carry out the butting end
cuts, the said sawing disks being arranged with their
axes of rotation normal to one another;

Figure 2 shows a perspective view of a hollow slab
according to the present invention provided with end
"chair" shoulders for bearing onto a precast beam
with no lower protrusions;

Figure 3 shows a perspective view of a hollow slab
that is similar to that shown in Fig. 2 with an end
"chair" shoulder obtained by using a cutting wire;
Figure 4 is a partial perspective view of a support
pillar for a horizontally resting upturned T-beam for
bearing the butted ends of two abutting hollow slabs
without solution of continuity both at lower and upper
surfaces of the floor formed by the slabs;

Figure 5 shows a diagrammatic perspective view of
two hollow slabs having "dovetail" shaped end butts
for resting onto a horizontal steel girder; and
Figure 6 shows a detail of Fig. 5on an enlarged scale
of a "dovetail shaped" butted end of a hollow slab or
girder on a steellattice beam provided with a fireproof
coating and flush with the lower surface.

[0013] Inthe various Figures of the drawings the same
or similar components are indicated by the same refer-
ence numerals.

[0014] With reference first to Figures 1 to 4, it will be
noted that a hollow pre-compressed concrete slab 1 has
a number of inner cavities 2 that extend longitudinally
and parallel to the slab between an upper slab 3 and a
lower slab 4 thereof and having in the shown Example,
an elongated light in the sense of the height of the slab.
[0015] Eachslab1isprovided with arespective "chair"
shoulder or upturned step 5 that is formed on the same
side as its lower surface 4 and obtained by two butting
cuts made along two inclined cutting planes (e.g. typically
at a 90° angle): one of which is perpendicular to, and the
other is parallel with the lying planes of the upper surface
3 and lower surface 4 of the slab. The height of the shoul-
ders 5 can range from a few centimetres to 25 cm or
more, whereas their depth can even be smaller than their
height.

[0016] As known in the art, a hollow slab made of
standard or pre-compressed concrete is prevailingly ob-
tained according to two production methods. Production
is carried out in factory on steel tracks typically 120-150
m long , onto which a predetermined number of contin-
uous reinforcements or steel pre-compression rods are
suitably distributed throughout the width of the track, and
jacktensioned by means of suitable jacktensioning de-
vices designed to systematically control the rod tension
and lengthening .

[0017] Continuous casting of concrete is then carried
out onto the steel track on which reinforcements and/or
the steel pre-compression rods have been suitably ar-
ranged and tensioned. In order to form the concrete cast-
ing a vibratory finishing method is adopted involving the
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use of one or more suitable vibratory finishing machines
through which concrete is fed into moving sections and
hypervibrated by means of banks of vibrators operating
at different vibration frequencies.

[0018] Usually, concrete casting is carried out in one
or two subsequent or simultaneous steps, i.e. for forming
the lower surface 4 of the slab, the ribs 6 between adja-
cent cavities 2 and the upper surface 3 of the slab.
[0019] Concrete casting can also be carried out ac-
cording to an extrusion method in which use is made of
at least one forming machine into which concrete is
forced, e.g. by means of metering screws, to become
compacted to obtain a finished slab cross-section in one
step.

[0020] Very high quality concretes are needed, con-
sistent in so far as both their granulometry and cement
and water dosing are concerned in order to guarantee
first of all prompt shape stability for obtaining cavities 2,
and high initial mechanical strength, whereby allowing
pre-compression and formwork removal, when required,
to be carried out in short time intervals and optimum ad-
herence to the reinforcements (comprising, as it is
known, pre-stressed rods and possible loose reinforce-
ments provided in the casting) to be obtained.

[0021] Immediately after casting, while the concrete is
still fresh, notches and/or openings are formed according
to design, for locating possible vertical ducts .

[0022] After forming, the cast concrete is left to rest for
setting and hardening, so that a compact article is ob-
tained. In order to obtain an accelerated setting or hard-
ening, the casting is usually covered with waterproof
sheets throughout its length and heated up homogene-
ously until the concrete has reached a required strength
for the pre-stressed reinforcements to be released, and
subsequently for formwork removal. Resistance is ex-
perimentally determined by breaking samples subjected
to the same vibrating and thermal treatment. In general,
when the concrete is subjected to a compression test at
the twenty-eighth day, its cubic strength should be great-
er than 55 Mpa.

[0023] In the most common case of hollow slabs, a
routine strength control is carried out on the concrete, as
known by the skilled person in the art, before releasing
the tensioned rods and thus before pre-compressing the
hardened article.

[0024] Once the hardening has been completed, the
article is cross-cut by abrasive or diamond disks 10, 11
into specified lengths for article sections designed to form
a floor whereby separating the various elements or hol-
low slabs 1. Then, after each slab 1 has been transferred
onto a testing and processing bench, two "chair" shaped
shoulders 5 are cut by carrying out two cuts at 90° one
with respect to the other at the leading and trailing ends
ofeachslab 1 (see Fig. 1), e.g. by using a butting machine
(e.g. of any known type) provided with two cutting disks
10 and 11 arranged to rotate about rotation axes 10’ and
11’ normal to, or otherwise inclined one with respect to
the other . In this way, according to the present invention,
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hollow slabs 1 having a T-shaped or L-shaped longitudi-
nal section are obtained for making floors with upper and
lower flat surfaces with no continuity solution at the up-
turned T or L shaped load resisting girders 7 ( Fig. 4).
[0025] Figure 3 shows an alternative method of obtain-
ing end "chair"-shaped shoulders 5, i.e. through wire cut-
ting by means of cutting wire 9 instead of disks 10, 11,
to obtain in general "chair" shaped end shoulders 5 hav-
ing rounded corners and edges.

[0026] When required by design calculation, during
construction, suitable reinforcements may be provided
and positioned at the ends to be cut for obtaining a "chair"
support. Said reinforcements can comprise stirrups in-
serted into the longitudinal partition walls between the
cavities 2 before casting by means of a forming machine
or else manually inserted and embedded in the cavities,
or alternatively, immediately after forming, when the con-
crete is still fresh, or else immediately after setting when
the concrete is still fresh, or after hardening and formwork
removal from the hollow slab, before the manufactured
article is delivered to the building site.

[0027] When the formwork is removed, the hollow
slabs 1 are provided with a smooth lower surface in con-
tact with a metal formwork (track) and rough sides and
upper surface so that when the slabs are laid in position
side-by-side, concrete joints castbetween adjacentslabs
become effectively integral with the slabs..

[0028] Figures5and 6 show hollow slabs provided with
"dovetail" end shoulders 5a, i.e. having support delimiting
walls that are mutually inclined at an angle smaller than
90° for use with steel lattice beams 8, preferably provided
with afire-proof coating on their lower surface. The "dove-
tail" cut ensures a better adherence of the coating 8a
under metal plate 8; such a coating preferably comprising
an insulating and fireproof mortar.

[0029] As better shown in Figures 4 and 5, a hollow
slab 1 according to the present invention can be used for
obtaining a floor supported by both precast reinforced
concrete load resistant beams 7 and steel lattice girders
8 or by well known semi-precast beams provided with
protruding stirrups (not shown in the drawings) that need
to be completed by casting onsite, e.g. steel lattice girders
8.

[0030] The invention as described above is suscepti-
ble to several modifications and variations within the pro-
tection scope as defined by the claims.

Claims

1. Method of producing a precast hollow slab or beam
member (1) made of pre-compressed concrete com-
prising the following steps in sequence:

- continuous casting by means of at least one
forming machine on a steel track on which suit-
ably arranged pre-compression rods have al-
ready been laid and tensioned,
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10.

11.

- setting and hardening of the casting, thereby
obtaining a compact article,

- releasing said tensioned compression rods
and consequent compression of the article,

and characterised in that it comprises

- carrying out two mutually inclined and end butt-
ing cuts at least at one end of said article to ob-
tain an end bearing shoulder (5).

Method as claimedin Claim 1, characterised in that
it comprises cross-cutting the said article into sec-
tions of beam members or hollow slabs (1) before
obtaining the said two inclined cuts.

Method as claimedin Claim 2, characterised in that
said two inclined cuts are made at at least one or
more intermediate position of the length of the said
article.

Method as claimedin Claim 3, characterised in that
the said butting inclined cuts are carried out simul-
taneously.

Method as claimed in any preceding Claim, charac-
terised in that the said inclined cuts extend one
heightwise and the other lengthwise with respect to
a respective slab or beam (1), with a penetration
depth which is different from one cut to another.

Method as claimed in any preceding claim 2 to 5,
characterised in that after having been cross-cut,
each slab is transferred onto a laying bench in order
to carry out said inclined cuts.

Method as claimed in any preceding claim, charac-
terised in that the said inclined cuts are carried out
by means of a butting machine having two disks (10,
11) rotating about axes of rotation which are inclined
to one another.

Method as claimed in any claim 1 to 6 characterised
in that the said inclined cuts are carried out by a
cutting wire (9).

Method as claimed in claim 8, characterised in that
the said cutting wire (9) is driven by moving pulleys
controlled so as to follow the profile of the cut.

Method as claimed in any preceding claim, charac-
terised in that the said inclined cuts are mutually
inclined at substantially 90°.

Method as claimed in claim 8 or 9, characterised
in that the said inclined cuts are carried out in such
a way as to obtain profiles having rounded corners
and edges.
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Method as claimed in any preceding claim, charac-
terised in that it comprises inserting reinforcements
into a portion of the article to be obtained or already
obtained close to the portion where said inclined cuts
are to be made.

Method as claimed in Claim 11, characterised in
that said reinforcements comprise stirrups or the
like.

Hollow slab having a T-shaped longitudinal section
when obtained by the method according to any pre-
ceding claim.

Hollow slab having an L-shaped longitudinal section
when obtained by the method as claimed in any claim
110 13.

Precast beam member obtainable by the method as
claimed in any claim 1 to 13.

Patentanspriiche

1.

Verfahren zum Herstellen eines vorgefertigten Plat-
ten- oder Tragerelements (1) aus vorgedriickiem
Beton mit den aufeinanderfolgenden Schritten:

- kontinuierliches GielRen eines GulBteils durch
mindestens eine Formgebungsmaschine auf ei-
ner Stahlbahn, auf der geeignet angeordnete
Vordruckstangen ausgelegt und unter Span-
nung gesetzt worden sind;

- Verfestigen und Aushérten des Gussteils, um
einen kompakten Artikel zu erhalten; und

- Entlasten der unter Spannung gesetzten Vor-
druckstangen, um den Artikel unter Druck zu
setzen;

dadurch gekennzeichnet, dass das Verfahrenden
Schritt aufweist:

Ausfiihren zweier schrag zueinander verlaufen-
der und am Ende aneinander anstof3ender
Schnitte an mindestens einem Ende des Arti-
kels, um eine Endauflagerschulter (5) zu erhal-
ten.

Verfahren nach Anspruch 1, gekennzeichnet
durch den Schritt zum Schneiden des Artikels in
Querrichtung in Trager oder Hohlplattenabschnitte
(1), bevor die beiden schrag zueinander verlaufen-
den Schnitte ausgefiihrt werden.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die beiden schrag zueinander ver-
laufenden Schnitte an mindestens einer oder an
mehreren Zwischenpositionen der Lange des Atrti-
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10.

11.

12.

kels ausgefuhrt werden.

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass die aneinander anstoR3enden,
schrag zueinander verlaufenden Schnitte gleichzei-
tig ausgefihrt werden.

Verfahren nach einem der vorangehenden Anspru-
che, dadurch gekennzeichnet, dass sich unter
den schrag zueinander verlaufenden Schnitten be-
zlglich eines Platten- oder Tragerelements (1) ein
Schnitt in der Hohenrichtung und der andere in der
Langsrichtung Uber einer Eindringtiefe erstreckt, die
von Schnitt zu Schnitt verschieden ist.

Verfahren nach einem der Anspriiche 2 bis 5, da-
durch gekennzeichnet, dass, nachdem der Artikel
in Querrichtung geschnitten worden ist, jedes Plat-
tenelement auf einem Arbeitstisch angeordnet wird,
um die schrag zueinander verlaufenden Schnitte
auszufihren.

Verfahren nach einem der vorangehenden Anspri-
che, dadurch gekennzeichnet, dass die schrag
zueinander verlaufenden Schnitte durch eine An-
schlag-Schneidmaschine mit zwei Scheiben (10, 11)
ausgeflhrt werden, die sich um schrag zueinander
ausgerichtete Drehachsen drehen.

Verfahren nach einem der Anspriiche 1 bis 6, da-
durch gekennzeichnet, dass die schrag zueinan-
der verlaufenden Schnitte durch einen Schneiddraht
(9) ausgeflhrt werden.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass der Schneiddraht (9) durch beweg-
liche Scheiben oder Rollen angetrieben wird, die der-
art gesteuert werden, dass sie dem Profil des
Schnitts folgen.

Verfahren nach einem der vorangehenden Anspri-
che, dadurch gekennzeichnet, dass die schrag
zueinander verlaufenden Schnitte im Wesentlichen
um 90 Grad schrag zueinander verlaufen.

Verfahren nach Anspruch 8 oder 9, dadurch ge-
kennzeichnet, dass die schrag zueinander verlau-
fenden Schnitte derart ausgefiihrt werden, dass Pro-
file mit abgerundeten Ecken und Randern erhalten
werden.

Verfahren nach einem der vorangehenden Anspri-
che, gekennzeichnet durch das Einsetzen von
Verstarkungselementen in einen Abschnitt des Arti-
kels, der erhalten werden soll oder bereits erhalten
wordenist, inder Nahe des Abschnitts, wo die schrag
zueinander verlaufenden Schnitte ausgefihrt wer-
den sollen.
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Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Verstarkungselemente Buigel
oder ahnliche Elemente aufweisen.

Hohlplattenelement mit einem T-formigen L&ngs-
schnitt, das durch ein Verfahren nach einem der vor-
angehenden Anspriche erhalten wird.

Hohlplattenelement mit einem L-férmigen Langs-
schnitt, das durch ein Verfahren nach einem der An-
spruche 1 bis 13 erhalten wird.

Vorgefertigtes Tragerelement, das durch ein Verfah-
ren nach einem der Anspriiche 1 bis 13 erhalten wer-
den kann.

Revendications

1.

Procédé de production d’un élément de dalle ou de
poutre préfabriqué creuse (1) fait en béton précon-
traint comprenant les étapes suivantes dans I'ordre :

le moulage continu au moyen d’au moins une
machine de formage sur un profilé métallique
sur lequel des tiges de précontrainte agencées
de maniéere appropriée ont déja été déposées
et mises sous tension,

la prise etle durcissement du moulage, obtenant
ainsi un article compact,

la libération desdites tiges de compression sous
tension et compression résultante de l'article,
et caractérisé en ce qu’il comprend

la réalisation de deux découpes d’aboutement
d’extrémité inclinées mutuellement a au moins
une extrémité dudit article pour obtenir un épau-
lement de support d’extrémité (5).

Procédé selon la revendication 1, caractérisé en
ce qu’il comprend le trongonnage dudit article en
sections d’éléments de poutre ou de dalle creuse (1)
avant d’obtenir lesdites découpes inclinées.

Procédé selon la revendication 2, caractérisé en
ce que les deux découpes inclinées sont faites a au
moins une ou plusieurs positions intermédiaires de
la longueur dudit article.

Procédé selon la revendication 3, caractérisé en
ce que lesdites découpes inclinées d’aboutement
sont réalisées simultanément.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que lesdites décou-
pesinclinées s’étendentl’'une dansle sens de la hau-
teur et 'autre dans le sens de la longueur par rapport
a une dalle ou une poutre respective (1), avec une
profondeur de pénétration qui est différente d’'une
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10.

1.

12.

13.

14.

15.

16.

découpe a l'autre.

Procédé selon 'une quelconque des revendications
2 a5, caractérisé en ce qu’aprés avoir été trongon-
née, chaque dalle est transférée sur un banc de pose
afin de réaliser lesdites découpes inclinées.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que lesdites décou-
pes inclinées sont réalisées au moyen d’une machi-
ne de découpe d’aboutement ayant deux disques
(10, 11) rotatifs autour d’'un axe de rotation qui sont
inclinés I'un par rapport a l'autre.

Procédé selon 'une quelconque des revendications
1 a 6, caractérisé en ce que lesdites découpes in-
clinées sont réalisées par un fil de fer coupant (9).

Procédé selon la revendication 8, caractérisé en
ce que ledit fil de fer coupant (9) est entrainé par
des poulies mobiles commandées afin de suivre le
profil de la découpe.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que lesdites décou-
pes inclinées sont inclinées mutuellement a sensi-
blement 90°.

Procédé selon la revendication 8 ou 9, caractérisé
en ce que lesdites découpes inclinées sont réali-
sées de telle fagon a obtenir des profilés ayant des
angles et des bords arrondis.

Procédés selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’il com-
prend l'insertion de renforts dans une partie de 'ar-
ticle gu’on doit obtenir ou qu’on a déja obtenu a proxi-
mité de la partie ou lesdites découpes inclinées doi-
vent étre réalisées.

Procédé selon la revendication 11, caractérisé en
ce que lesdits renforts comprennent des étriers ou
analogues.

Dalle creuse ayant une coupe longitudinale en forme
de T quand elle est obtenue par le procédé selon
I'une quelconque des revendications précédentes.

Dalle creuse ayant une coupe longitudinale en forme
de L quand elle est obtenue par le procédé selon
'une quelconque des revendications 1 a 13.

Elément de poutre préfabriqué pouvant étre obtenu
par le procédé selon I'une quelconque des revendi-
cations 12 13.
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