CEMENT MORTAR PANEL WITH PRESTRESSED BIAXIAL
REINFORCEMENT DESCRIPTION Object of the Invention The present
invention relates, as indicated in the title thereof, to a cement mortar
panel with prestressed biaxial reinforcement, as well as to the
manufacturing process thereof, which more precisely relates to a panel of
10 the type prefabricated from cement mortar which, in the construction of
buildings, is designed to close openings in the structure of a building, both
the external openings, in which case the visible face thereof is textured to
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State of the Art
The present applicant is holder of patents ES 2 220 188, US 6,857,241,
utdity models ES 1 041 896, ES 1 045 543, ES 1 057 874 and ES 1 057
20 875 and of patent applications EP 1 203 850 and W(00104433,
All the above mentioned patents and regional and international patent
applications disclose the process and/or means for the manufacture of a
lightweight panel made with cement mortar which is for closing the
openings in the structure of a building to form the external and internal
25 facades thereof. The panel is of reduced thickness in the range of 2 10 6
cms and has a prestressed biaxial reinforcement. The panel is provided
inserted in the mass thereof and extending out from the hidden face thereof
with shaped means for anchorage to the structure of the building. The
means preferably are formed by lengths of straight omega section
30  galvanized steel sections.
The said omega type section lengths inserted in the mass of the panel have
the drawback that, apart from the operation of insertion of the said omega

shaped sections in the mortar and consequently the operafion of



sufficiently hard at the onset of setting of the mortar to be able to rely on
the stability of said omega shaped lengths being delicate and rather
laborious, the fact that said omega shaped lengths project out from the
hidden face of 5 the panel causes problems of space in transportation and
storage, without excluding the risk of scratches that may be caused in
such situations on the visible faces theyeof. Description of the Invention to
In order to overcome the abovementioned drawback, the solution has
been adopted of providing the panel itself with versatile operating means
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series of prestressed cables or rods. Thé cables or ro s are pa
equidigtaist 'RriiERePEame series and cross each other orthogonally
without being attached to one another to form a grid. The cement mortar
slab Se%m%”g eans for versatile operating on the panel assembly

allowing it to andlgéil And/or attached to the structure of a building. The
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the building structure. One feature of the invention consists of the fact
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invention. Accordingly, this cement mortar panel is formed by a slab of
cement mortar having a thickness ranging from 2 to 7 cms and inciuding a
prestressed biaxial reinforcement. The reinforcement is formed by fwo
20  series of prestressed cables or rods. The cables or rods are parallel and
equidistant within one same series and cross each other orthogonally
without being attached io one another to form a grid. The cement mortar
slab is provided with means for versatile operating on the panel assembly
allowing it to be handied and/or attached to the structure of a building. The
25  said versatile operating means are occiuded in the mass of cement mortar,
without extending from any of the surfaces thereof and are inserted in some
of the spaces between the meshes. At the same time they themselves
form, on one part, means for retention thereof in the set mass of the
cement mortar and, on the opposite part, anchoring means both for panel
30 handiing members and members for fixation thereof to the building
struciure.
One feature of the invention consists of the fact that the means for versatile

operating on the cement mortar panel are embodied by plugs which are



inserted in the cement mortar mass prior to its setting and are located in
the inner space of the grid formed by the biaxial reinforcement, in such a
way that the retaining means thereof are housed in said cement mortar
mass under the prestressed reinforcement without extending to the
visible face of 5 the panel, while the anchoring means both for panel
handling members and members for the fixation thereof to the building
structure have the end portion thereof%lush with the surface of the hidden
face of the panel. One alternative to the foregoing feature is constituted by
the possibility that the means for versatile operatlng on the cement mortar
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— the plug forming the panel versatile operating means consists of a short

thick body having at one end the means for retaining it within the set

20 mortar, while the rest forms the anchoring means.

b — the plug forming the versatile operating means is formed by a body
made from a material selected from the group comprising metals, synthetic
and man-made plastics, ceramic materials, cement mortars and hydraulic
cements.

25 ¢ — the retaining means provided in the plugs are formed by one or more
shoulders extending radially from an end perimetrical portion with which the
corresponding end of the plug body is limited, preferably in form of a flange.
d — the radially extending shoulder forming the retaining means is provided
with arrangements of the group comprising slots and holes for the passage

30 of at least one of the reinforcements.

g — the anchoring means provided in the plug are formed by a deep axial
biind hole which is provided with internal reliefs and opens in a centre of a

fiat annuiar end surface which iimits the correspond end of the plug body



flat annular end surface which limits the correspond end of the plug body
-4- and which is flush with the hidden face of the panel, the internal reliefs
provided in said deep axial blind hole being formed by reliefs of the group
comprising screw threads, bayonet fittings and barbed surfaces. A further
feature of the invention is constituted by the fact that the 5 anchoring
means of the plug are temporally corr_lpJe_mented by handling members
which are insertable, preferably threadedly, in the deep axial blind hole
thereof and which, in their inserted position project beyond the surface of
the flat annular end surface limiting the corresponding end of the plug .
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A further feature of the invention resides in the fact that the member for
final fixation of the panel in the building structure, while remairing operable,
has one end inseried in the deep axial blind hole of the plug anchoring
20 means and another end, opposite the former, forming a threaded porfion
which extends from the hidden face of the panel and passes through a
polygonai plate. This plate forms, on one of its sides, the seat thereof in a
cradie of the building structure, at the same time as it is associated with
positioning means thereof on said threaded portion allowing it to be firmly
25 located at any point along said threaded portion to adjust the distance of
the panel from the building structure.
A further feature of the invention, directly associated with the foregoing one,
fies in the fact that the building structure, in which the cement mortar panel
with prestressed biaxial reinforcement is installed, comprises cross member
30 sections which, horizontally fixedly attached to uprighis at one of their
sides, have the opposite end to the fixed one overhanging and forming an

upwardly open channeled cradle, which forms a seat for the polygonal plate



sides, have the opposite end to the fixed one overhanging and forming an
upwardly open channeled cradle, which forms a seat for the polygonal
plate 5- incorporated in the fixation members inserted in the anchoring
means of the versatile operating means. Further features of the invention,
which are associated with the foregoing two, consist of the means for
positioning the polygonal plate on the 5 threaded portion of the fixation
member may be formed by arrangements of the group comprising a
threaded sleeve which, being fixedly attached to the polygonal plate,
rotates alon id thre ded ortlon of the fixation member or a throu
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shaped section is narrower than the vertical dimension of the polygonal

20 plate in its seated position therein, while having at its upper side on the
upper flange, opposite to the side on which the polygonal plate is seated,

- passage gaps dimensioned for the vertical insertion of the polygonal plates
mounied in the panels. The purpose of this is that in the final installed

position of the panel the polygonal piates are situated at points of the C-
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shaped section where there are no passage gaps.

A further alternative feature of the foregoing lies in the fact that the member
for final fixation of the panel in the buiiding structure, while remaining
operable, consists of a screw which, retained in the building structure, may
be screwed inio a screw thread provided in the deep axial blind hole of the
30 anchoring means of the plug inserted in the panel.

A further feature of the invention, associated with the handling members,
consists of the fact that the said handiing members formed by the support
rods, at the same time as they are fixed in the axial biind holes of the piug



30 anchoring means of the plug inserted in the panel. A further feature of
the invention, associated with the handling members, consists of the fact
that the said handling members formed by the support rods, at the same
time as they are fixed in the axial blind holes of the plug -6- bodies forming
the anchoring means, retain a closure plate which with its Teflon-coated
active surface engages the flat annular end surfaces of the plug bodies

and the mortar surface forming the hidden face of the panel,
encapsulating the mold. 5 A further feature of the invention is constituted

by tfhef ct %hat each of the automatic gri Ping devices consists of a .
mec Sﬂa‘i‘iﬁn WM L3RR R Wﬁ!ﬁg FHEZhS'SRYER BRI T BRI

formédfloy-etettic apineumaticardg byek abbcfimeamsubncersipsovated wftihe

01PN B6AES WhichaoramalRmEniaHIf B UBRATRA AN Biel

handling members. A plurality 10 of these automatic gripping devices is
incoffireRed3HNe Hafigutital frame which is provided with vertical
moventeniartdspacefhehiislednoi ik ceesitngoningarald whiledbe\shiee

located | f 2 | ance with_the positioning contemplated for
the ifgeéﬁﬁ%%oéﬁ@%ﬁ%: \?ﬁg%l%e rgss’ ?n%fs% rcﬁeér‘éa %lgmevﬁt[“rcﬁo!r air}{:\j‘/\% o P

will féfivetheypanarsisikdigdierrda aecop i makhtislensis ipnperate g

the s.wf@@@;@][ Eﬁ@éﬁ@'d?z% whighdae st r@ﬁﬁarngl}aﬁﬁg&f}ﬁ_fogmiag (;Eb%
visible face of the n rests.comprises ottom wall which IS forme

RO Bt R RS, PR R A A BRI
ligs suffdbesanalsideivalisinaainstwekichstivesaidratedtir mdssiroost feame
appligfita fmheRHAIGHOT RS RAORIRGG VHEh SRR LPEMBARY imit its

Teflon-coated plates having no defined pattern. Finally, on the other
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bottom wall and side molding walls and a closure cover, consists
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rests comprises a bottom wall which is formed by a Teflon-coated sheet
which may be provided with a defined pattern on its surface and side walls
against which the said mortar mass must be applied {o form the edges of
20 the panel and which are formed by Teflon-coated plates having no defined
pattern.
Finally, on the other hand, the invention comprises a process for correctly
carrying out the manufacture of the panel having prestressed biaxial
reinforcement of the invention, which process, using substantially flat metal
25 molds having a bottom wall and side moiding walls and a closure cover,
consists essentially of the following steps:
a. providing in each of the molds a biaxially stressed reinforcement formed
by two series of steel cables or rods, in each of which the cables or rods
are mutually coplanar, parallel and equidistant, with the orthogonal
30 superpositioning thereof forming a grid.

b. pouring a mass of cement mortar in the mold and leveling its thickness.



by two series of steel cables or rods, in each of which the cables or rods
are mutually coplanar, parallel and equidistant, with the orthogonal 30
superpositioning thereof forming a grid. b. pouring a mass of cement
mortar in the mold and leveling its thickness. -7- c. inserting in spaces of
the grid a plurality of plugs, as the versatile operating means which, after
the mortar has set, are provided with panel handling and/or fixation
members. d. closing the upper surface of the mold with a mold -
encapsulating cover. 5 e. transferring the closed mold to a modular tunnel
kiln in which the mortar is pre-cured. f. progressively removing the molds
from ShéBEATE KinSRRASSrippihG (B grelltiAdl pin8l4esm aéa%‘i‘Fof’ eheatle
0. posperuting feapsenticrdgianeals andtdOHasgsetlityreqnioliad daithimpaing
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50C arpidgnesiiitsofoBovifyr ¥8 hoolds. N He Botteeh kialenbestideingalhs

and the melkh clasure SA\EICAS eqaied 20 with a layer of Teflon on their
surfaces which contact with the cement mortar mass. Brief description of

the dPaRRRESUPBF AR IHEY RARFSaMing of the foregoing ideas, there
are desgukiéd c2bthe ramgbielowisgnte praterraicbembeskinoétite ofitiferodentt
of the,jqvention, wherein there are brought together the manufacturing

process and the product thereby produced, consisting of a cement mortar
panel Withe'plealitess el hiapaprensiaiceifdntanitPrereigiit Sidipdoliowing

accogpaing
i. the pre-curing step in the modular tunnel kiin is effected by maintaining
15 the mold with the moriar, the reinforcement and the versatiie plugs at a
femperature of 50°C for 7 hours.
ii. the post-curing step in modular tunnel kiin is effected by maintaining the
pre-cured panel at a temperature of 50°C and humidity of 95% for 48 hours,
ii. The bottom wall, the side walis and the mold closure cover are coated
20 with a layer of Teflon on their surfaces which contact with the cement

mortar mass,

Brief description of the drawings

To facilitate the understanding of the foregoing ideas, there are described
25 hereinbelow some preferred embodiments of the object of the invention,

wherein there are brought fogether the manufacturing process and the

product thereby produced, consisting of a cement mortar panel with

prestressed biaxial reinforcement, with reference to the accompanying

drawings which, in view of their merely illustrative nature, do not affect the
30 scope of the invention. In the drawings:

Figure 1 is a cross sectional view of a portion of a cement mortar panel with

presiressed biaxial reinforcement, showing one of the versatile operating

means of the invention.



drawings which, in view of their merely illustrative nature, do not affect the
30 scope of the invention. In the drawings: Figure 1 is a cross sectional
view of a portion of a cement mortar panel with prestressed biaxial
reinforcement, showing one of the versatile operating means of the
invention. - s Figure 2 is a schematic view of the distribution of the
versatile operating means in a cement mortar panel with prestressed
biaxial reinforcement relative to said'p?e'stressed biaxial reinforcement.
Figure 3 is partly sectional elevation view of a plug forming one 5
embodiment of the versatile operating means which, according to the
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structur%v Figure 4 s %ﬁsidecﬂgzvati n view of an embodiment of a
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includes positionin eans therefor constituted by two 25 nuts.
glguﬁa g 15 a p?amy sectional e(?evattrclan vlzJew ofythe plug according to the

15 embodiment of the versatile operating means shown in Figure 3 after it has
been occluded in a cement mortar panel with prestressed hbiaxial
- reinforcement and the embodiment of the handling member shown in
Figure 4 has been engaged therewith.
Figure 8 is a sectional view of an anchoring point of a cement mortar panel
20 with prestressed biaxial reinforcement in a metal section of a resistant
structure of a building.
Figure 7 is a partly sectional elevation view of an embodiment of a member
for final fixation of a panel to the building structure which is formed by a
polygonal plate and includes positioning means therefor constituted by two
25 nuis,
Figure 8 is a partly sectional elevation view of a detail of another
embodiment of a member for final fixation of a panel to the building
structure which is formed by a polygonal plate and includes positioning
means therefor constituted by a threaded sleave.
30  Figure 9 is a schematic view of a group of members allowing for handiing of
the cement mortar panel with presiressed biaxial reinforcement both in its

preparation and molding process and in the removal thereof from the mold.



Figure 8 is a partly sectional elevation view of a detail of another
embodiment of a member for final fixation of a panel to the building
structure which is formed by a polygonal plate and includes positioning
means therefor constituted by a threaded sleeve. 30 Figure 9 is a
schematic view of a group of members allowing for handling of the
cement mortar panel with prestressed biaxial reinforcement both in its
preparation and molding process and-ifi the removal thereof from the
mold. 9- Figure 10, similarly to the previous figure, shows the group of
members accompanied by certain details situated in functional parts of
somé& GtfRetd, Figiad 1ie e pipviras Viewsofthevws ihsgaendimesnbers
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Figure 15 is a perspective view of a detail of a buiiding structure in which
the horizontal suppori section for the paneis is formed by a C-shaped
section having gaps for vertical insertion of the polygonal plates of the
fixation means.

20 Figure 16 is a top elevation view of a C-shaped section having gaps in
which; at the left hand side, a panel has been instalied while at the right
hand side a panel is shown in the process of insertion of the polygonal
plates.

Figure 17 is a schematic view of the layout of the manufacturing means for

23 the cement mortar panels of the invention according to their location in a

hypothetical industrial plant for their preparation.

Description of an embodiment of the invention.

Figure 1 shows a smail fragment of a panel 1 of cement mortar with
30 prestressed biaxial reinforcement 2 incorporating versatiie operating means

therefor in a building structure which means are formed, in a preferred

embodiment, by a plug 3 which is located in said panel 1 as shown in



25 the cement mortar panels of the invention according to their location in
a hypothetical industrial plant for their preparation. Description of an
embodiment of the invention. Figure 1 shows a small fragment of a panel
1 of cement mortar with 30 prestressed biaxial reinforcement 2
incorporating versatile operating means therefor in a building structure
which means are formed, in a preferred embodiment, by a plug 3 which is
located in said panel 1 as shown in _15)_' Figure 2, where the
arrangement thereof in the grid formed by the prestressed biaxial
reinforcements 2 is shown. Figure 3 shows in detail a preferred
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bayopetfitingsand haked SHRGRSHINAhe grid formed by the prestressed
biaxia! reinforcements 2, under said reinforcements and without reaching
the visible face 10 of the panel 1, while the anchoring means 6 to a building
structure have a portion thereof formed by the fiat annular end surface 9

20 which lies flush with the hidden face 11 of the panel 1.

The internal reliefs 8 provided in the deep axial blind hole 7 of the plugs 3
forming the attachment means 6 are of the group comprising screw threads
such as those shown in Figure 3, bayonet fittings and barbed surfaces, not
shown in the drawings.

25 As shown in Figures 4 and 5, the anchoring means of the plugs 3 are
complemented by handiing members 12 which may be engaged with the
deep axial biind hole 7 thereof and proiect outwardly in the fixed position
thereof from the surface of the flat annular end surface @ limiting the
corresponding end of the body portion 4 of the piug 3.

30 One possible embodiment of the said handiing member 12 consists of an
anchoring rod 13 which is provided at one end thereof with an anchoring

portion 14 which is complementary to the anchoring means 6 of the piug 3,



shown in the drawings. 25 As shown in Figures 4 and 5, the anchoring
means of the plugs 3 are complemented by handling members 12 which
may be engaged with the deep axial blind hole 7 thereof and project
outwardly in the fixed position thereof from the surface of the flat annular
end surface 9 limiting the corresponding end of the body portion 4 of the
plug 3. 30 One possible embodiment of the said handling member 12
consists of an anchoring rod 13 whichiis provided at one end thereof with
an anchoring portion 14 which is complementary to the anchoring means
6 of the plug 3, -'I- and at the other end it comprises a gripping
arrargeetitel theitewhithoarprsetomaticodrip pimandeviest 16 midly ehighgen
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screwed into the screw thread 8 of said plug 3 and consists of a screw 19
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end %g'r’ gpﬁ%séit%ft?he panel 1 to a section 20 of the buiding structure. The
screw 19 may be accompanied by retaining washers or other security
means.
in Figure 7 there is shown a preferred embodiment of a final fixation
20 member 21 for the panel 1 to the struciure 22 of the building which, while
remaining removable, has one end 23 inserted in the deep axial biind hole
7 of the anchoring means 6 of the plug 3 and the other end 24, opposite to
the former, forming a threaded portion which projects from the hidden face
11 of the panel 1 and passes through a poiygonal plate 25 which forms the
25 seat therefor in the building structure 22.
The building structure 22 is formed mainly by iransverse sections 26 which
are fixedly attached horizontally to uprights 27 by one of their edges 28f
while at their opposite edge they form an upwardly open channel-shaped
cradle 25. Such cradle 29 forms a seat for one edge 30 of the polygonal
30 plate 25 which is attached to the final fixation members 21 inserted in the
anchoring means 6 of the versatile operating means formed by the piug 3.
The polygonal plate 25 is seated by the edge 30 of one of its sides in the
cradle 29, at the same {ime as it is associated with positioning means



the former, forming a threaded portion which projects from the hidden face
11 of the panel 1 and passes through a polygonal plate 25 which forms
the 25 seat therefor in the building structure 22. The building structure 22
is formed mainly by transverse sections 26 which are fixedly attached
horizontally to uprights 27 by one of their edges 28f while at their opposite
edge they form an upwardly open channel-shaped cradle 29. Such cradle
29 forms a seat for one edge 30 of the!polygonal 30 plate 25 which is
attached to the final fixation members 21 inserted in the anchoring means

6 of the versatile operating means formed by the plug 3. The polygonal
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Figure ere is shown the positioning of the automatic g ?Eg/ device
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16 relative to: a mobile support frame 35; the handling members 12, formed
by the support rods 13 afier being fixed in the axial blind holes 7 of the
body portions 4 of the plugs 3; the panel 1, with the prestressed biaxial
20  reinforcement 2; a Teflon-coated base plate 36 of the moid which, having a
visible texture appropriate for a facade forms the visible face 10 of the
panel 1, with the mold holder 37, and the fact that it retains together with
the said body poriions 4 of the plugs 3 a closure plate 38 whose contact
surface with the said body portions 4 of the plugs 3 and with the mortar of
25 the hidden face 11 of the panel 1 is Teflon-coated.
As shown in Figure 10, walls 39 or surfaces of the sides of the mold against
which the mortar mass for forming the edges of the panel 1 must be
applied, like the Teflon-coated bottom wall 36 and closure 38 plates, are
formed by Teflon-coated plates through which the prestressed biaxial
30 reinforcements pass. The latter are stressed by hydraulic devices 40
mounted on the mold hoider 37 which, in turn, is located on rotary rollers
41,



20 reinforcement 2; a Teflon-coated base plate 36 of the mold which,
having a visible texture appropriate for a facade forms the visible face 10
of the panel 1, with the mold holder 37; and the fact that it retains
together with the said body portions 4 of the plugs 3 a closure plate 38
whose contact surface with the said body portions 4 of the plugs 3 and
with the mortar of 25 the hidden face 11 of the panel 1 is Teflon-coated.
As shown in Figure 10, walls 39 or surtaces of the sides of the mold
against which the mortar mass for forming the edges of the panel 1 must
be applied, like the Teflon-coated bottom wall 36 and closure 38 plates,
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All 48, a lower side 49 followed by a lower flange 50 and an upper

side BY ﬁlﬁﬂﬁ@@%ﬁ‘aﬁw%ﬁﬁ@?‘“"d section 47 which is horizontally attached to an

upright 27. The said C-shaped section has a base wall 48, a lower side 49
foliowad by a lower flange 50 and an upper side 51 followed by an upper
20  flange 52, there being between the lower flange 50 and the upper flange 52
an open longitudinal space 53 through which said fixation member 21
extends.
in Figure 14 there is shown the same members as in Figure 13, aithough
the member 2A of the biaxial reinforcements 2 extends through a hole 54
25 diametrically formed in the head forming the retaining means 5 of the plug 3
in the panel 1. it will be seen in both figures that a member 2B of the biaxial
reinforcements 2 perpendicular to the member 2A extends in the vicinity of
said head without engaging it. Nevertheless, it is contemplated that said
member 2B also may engage said head, either along a slot perpendicular
30 1o the siot 46 provided for the member 2A, or through a hole perpendicular
to the hole 54 for the member 2A.
In Figure 15 there is to be seen an upright 27 and a C-shaped section 47
horizontally attached to the upright 27. The C-shaped section 47 has



20 flange 52, there being between the lower flange 50 and the upper
flange 52 an open longitudinal space 53 through which said fixation
member 21 extends. In Figure 14 there is shown the same members as
in Figure 13, although the member 2A of the biaxial reinforcements 2
extends through a hole 54 25 diametrically formed in the head forming
the retaining means 5 of the plug 3 in the panel 1. It will be seen in both
figures that a member 2B of the biaxiaf *reinforcements 2 perpendicular to
the member 2A extends in the vicinity of said head without engaging it.
Nevertheless, it is contemplated that said member 2B also may engage
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dimensioned to allow the vertical insertion of the polygonal plates 25A
and Z5B° ?'final fixation of the panels 1. These polygonal plates 25A and
25B haveebieegsivaninirehié drawibgsiass indépbadendoom thetpaliisis
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B4, witiiggtrepalatss) BSK beanjanisettedtie thesGaped section 47 and spaced
from the passage gaps 54, while the panel 1B is being inserfed in the C-
shaped section 47, prior to being moved to abut panel 1A.
The manufacturing process of the present cement mortar panel with
prestressed bia'xia! reinforcement is achisved by molding of the cement

20 mortar in metal molds which may be arranged with one of the major
dimensions thereof in a veriical position or with the two major dimensions in
a horizontal position. The horizontal position is preferably adopted for the
manufacture of flat surfaced panels and the verical position for the
manufacture of panels having a curved, irregutar or mixed surface.

25  The appropriate molds for the said molding operation are made from
metallic materials, especially steel, and are formed by a lower base plate
for making the visible face of the panel, side walls for forming the panel
edges and a closure cover for encapsulating the mold to avoid evaporation
of the water from the mortar in the setting stage.

36 The metal base piate may be smooth and support a sheet of synthetic or
other material with an ormamental texture to embellish the visible face of the

panel, or, this metal base plate may be directly provided with the said



shaped section 47, prior to being moved to abut panel 1A. The
manufacturing process of the present cement mortar panel with
prestressed biaxial reinforcement is achieved by molding of the cement
20 mortar in metal molds which may be arranged with one of the major
dimensions thereof in a vertical position or with the two major dimensions
in a horizontal position. The horizontal position is preferably adopted for
the manufacture of flat surfaced panéll and the vertical position for the
manufacture of panels having a curved, irregular or mixed surface. 25 The
appropriate molds for the said molding operation are made from metallic
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biaxiatreinforcement are as listed below and shown in Figure

a. — placing in each of the molds A a biaxially stressed reinforcement

formed by two series of steel cables or rods, in each of which series the

cables or rods are coplanar, parallel and equidistant one from another, with
20  the orthogonal overlaying of them forming a grid.

b.— pouring a mass of cement mortar A1 in the mold and ieveling the

thickness,

c. — insetting in spaces of the grid A2, as versatile operating means, a

plurality of plugs which, once the cement mortar has set, are provided
25 either with handiing members or panel fixation members.

d. — closing the upper surface of the moid A3 with 2 mold encapsulating

cover to avoid evaporation of the water from the cement mortar during the

pre-curing and post-curing steps of the set mortar.

e- transferring the closed mold to a modular tunnel kiln B in which the
30 cement mortar is pre-cured.

f. - progressively removing the molds from the tunnel kiln B, mold stripping

C of the panel pre-cured in each of them and cleaning D of the molds for

reuse.



17: a. - placing in each of the molds A a biaxially stressed reinforcement
formed by two series of steel cables or rods, in each of which series the
cables or rods are coplanar, parallel and equidistant one from another,
with 20 the orthogonal overlaying of them forming a grid. b.- pouring a
mass of cement mortar Al in the mold and leveling the thickness, c. -
inserting in spaces of the grid A2, as versatile operating means, a
plurality of plugs which, once the cemelit mortar has set, are provided 25
either with handling members or panel fixation members. d. - closing the
upper surface of the mold A3 with a mold encapsulating cover to avoid
evapBratRiF ot HHRAPALEE RETPHRELRANEI MbiRAPHEIRRFtART pre-curing
and post-gudiing Sieps: ¢f Hhe sebhmpiganeettansiessnpibatinsestaspidded
a moggﬁgit}gﬂ%t&me@]gn which the 30 cement mortar is pre-cured. f. -
progressively removing the molds from the tunnel kiln B, mold stripping C
of thé paiengri.gipednsedesotitdeaning | fedmaGidDSf the molds for
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of the versatile operating means at a temperature of 50C for 7 hours,
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panefstdppedrrom the mold at the end of pre-curing at a temperature of
50C and 95% humidity 10 for 48 hours. 17- CLAIMS 1.- A cement mortar
panel with prestressed biaxial reinforcement



5 especially a panel of the type prefabricated with cement mortar which, in
the construction of buildings, is for closing openings in a building structure,
both the external openings, in which case the visible face thereof is
textured to form the facade, and the internal openings, in which case no
texture is needed on the visible face, which delimit the patios of the 10
building, characterized in that it is formed by a slab of cement mortar
which, having a thickness ranging from’2 to 7 cms, includes a
prestressed biaxial reinforcement. which is formed by two series of
prestressed cables or rods which are parallel and equidistant within one
same series and cross each other orthogonally without being attached to
one another to form a grid, the 15 ce@nemignortar slab being provided with
means for versatile operating on the panel assembly allowing it to be
handled and/or attached to the structure of a building, which versatile
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mortar panel with prestressed biaxial reinforcement of 25 claim 1
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structure of a building, which versatile operating means are occluded in the
mass of the cement mortar, without extending from any of its surfaces and
are inserted in some of the spaces in the grid, at the same time as they

20  themselves form, on one part, means for retention thereof in the set mass
of the cement mortar and, on the opposite part, fixation means both for
panel handling members and members for fixation thereof to the building
structure.

2.- The cement mortar panel with prestressed biaxial reinforcement of

25 claim 1, characterized in that the means for versatile operating on the
cement morfar panel are embodied by plugs which are inserted in the mass
of cement mortar before setiing and located in the inner space of the grid
formed by the biaxial reinforcement in such a way that their retaining
means are housed in said cement mortar mass below the prestressed

30 reinforcement and without extending to the visibie face of the panel, whiie
the anchoring means for panel handling means and/or members for fixation
of the panel to the structure of a buiiding have the end portion thereof flush
with the surface of the hidden face of the panal.



characterized in that the means for versatile operating on the cement
mortar panel are embodied by holes made in the cement mortar mass 5
during or after the setting thereof and situated in the inner space of the
reinforcement grid, in which panel handling members or members for
fixation to the building structure are anchored. 4.- The cement mortar
panel with prestressed biaxial reinforcement of claim 2, characterized in
that the plug forming the means for véeréatile 10 operating on the panel
consists of a short thick body having at one end the means for retaining it

in the set mortar, while the rest forms the ancho;ﬁg means. 5.- The
cemérit mortie SRR PAS SRR ith i Rse sl RS PRGN Brvah R esment of
charatiefized in that the plug forming the versatile operatlng 15 means is
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cement mortar pane prestresse rein orcement claim
charde¥éfized in that the plug retaining means are formed by a radially
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panel Wlth restressed bi X|aI {elnf%cement of claln% 8, char qterlzed in

that tﬁe ra a”r):/hgr 8%%69 S ouI er orrﬁ ti%)enf@g he' versatile” operating

15 means is formed by a body made from a material of the group comprising
metals, synthetic and man-made plastics, ceramics, cement mortars and
hydraulic cemenis.

8.- The cement mortar panel with prestressed biaxial reinforcement of
claim 2, characterized in that the retaining means provided in the piugs are

20 formed by one or more shoulders extending radially outwards from a
perimeirical end portion with which the corresponding end of the plug body
is limited.
7.~ The cement mortar panel with prestressed biaxial reinforcement of
claim 2, characterized in that the anchoring means provided in the plug are

25 formed by a deep axial blind hole which is provided with internal reliefs and
opens in a centre of a flat annular end surface which limits the
corresponding end of the piug body and which is flush with the hidden face
of the panei. '

8- The cement mortar panel with prestressed biaxial reinforcement of

30 claim 5 characterized in that the plug retaining means are formed by a
radially extending shoulder which is formed as a flange.

9.- The cement mortar panel with prestressed biaxial reinforcement of

claim 8, characterized in that the radially extending shoulder forming the



retaining means is provided with arrangements for the passage of at least
one of the reinforcements belonging to the group formed by slots and
holes. 10.- The cement mortar panel with prestressed biaxial
reinforcement of 5 claim 7, characterized in that the anchoring means
formed by the internal reliefs provided in the deep axial blind hole of the
plug are reliefs of the group formed by screw threads, bayonet fittings and
barbed surfaces. 11.- The cement martaF panel with prestressed biaxial
reinforcement of claim 10, characterized in that the plug anchoring means

are temporally io complemented by handling members which are
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gripping portion which is complementary to an
provided in the deep axial biind hole"and in their inserted position, project

beyond the surface of the flat annular end surface limiting the
corresponding end of the plug body, with a threaded end portion.

20 13.-  The cement mortar panel with prestressed biaxial reinforcement of
claim 11, characterized in that the handling member temporally
connectable to the deep axial blind hole of the plug anchoring means
consists of a retaining rod which is provided at one end thereof with a
portion complementary to the anchoring means and, at the other end

25 comprises a gripping portion which is complementary to an automatic
gripping device.

14.-  The cement mortar panel with prestressed biaxial reinforcement of
claim 11, characterized in that the handling member is temporally insertabie
in the screw thread of the deep axial blind hole of the plug anchoring

30 means and consists of a retaining rod which is provided at one end thereof
with a threaded portion complementary to said screw thread and, at the
other end comprises a gripping portion which is complementary to an
automatic gripping device.



automatic gripping device. -20- 15.- The cement mortar panel with
prestressed biaxial reinforcement of claim 2, characterized in that the
member for final fixation of the panel in the building structure, while
remaining operable, has one end inserted in the deep axial blind hole of
the plug anchoring means and another end, 5 opposite the former, which
forms a threaded portion which extends from the hidden face of the panel
and passes through a polygonal platé%/Q/hich forms, on one side thereof,
the seat thereof in a cradle of the building structure, at the same time as it
is associated with positioning means thereof on said threaded portion
allowlifrg it tbBeCRMAYIBIATET RANGhYRbiRIeABRESEH &' 29 ahrelirassuriibR
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polygonal plate forming the positioning means is seated on one of its
edges on the lower side of a C-shaped 25 section horizontally installed in
the stRicturENCHIBXH OTAR S BRANAIRPERRIERS SRIMIIAGT tiRdfiagarent of
memigim Whidhsrdeadsdianmthae thanelsanthing attashest tasaishpohe Pk
plate, passgs through the open space formed longitudinally between the
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that the SsHBBRELARSIANRARA MIdHR-881RERIng said threaded portion of the

fixation member and that of a through hole in the polygonal plate for said

threaded portion in cooperation with two nuts, one on either side of the
polygonal plate which are moved by rotation aiong said threaced portion in
20  thé sense of situating and fixing the plate at a point a certain distance from
the building structure.
17.-  The cement mortar panel with prestressed biaxial reinforcement of
claim 15, characterized in that the polygonal plate forming the positioning
means is seated on one of iis edges on the lower side of a C-shaped
25 section horizontally installed in the structure, at the same time as the
threaded poriion of the fixation member, which extends from the panel and
is attached {o said polygonal piate, passes through the open space formed
longitudinally between the two flanges of the said C-shaped section.
18.- The cement mortar panel with prestressed biaxial reinforcement of
30 claim 17, characterized in that the C-shaped section has a width smaller
than the vertical dimension of the polygonal plate in the seated position of
the latter therein.



than the vertical dimension of the polygonal plate in the seated position of
the latter therein. _21- 19.- The cement mortar panel with prestressed
biaxial reinforcement of claim 17, characterized in that the C-shaped
section has on its upper side and on the upper flange, opposite to the
polygonal plate seating side, passage gaps dimensioned for the vertical
insertion of the polygonal plates 5 mounted on the panels. 20.- The
cement mortar panel with prestressed Biaxial reinforcement of claim 19,
characterized in that in the final installed position of the panel the
polygonal plates are situated at points of the C-shaped section where no
passhge gad's GEReANOeriar PRRCLANR RIPEERBTShREMAItFepTestRmeRHof
biaxigkieinforeamasieatceaimnkR teh arastaszeddaihahtieomannbesdrside
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anchpdngisaeanmebilieRrlug inserted in the 15 panel. 22.- The cement
mortgbpanzj with prestressed biaxial reinforcement of claim 14
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[Fhe genent mortar panel with prestressed biaxial reinforcement of
22.- The cement mortar panel with prestressed biaxial reinforcement of
claim 14, characterized in that the handiing members formed by the support
rods, at the same time as they are fixed in the axial blind holes of the plug
bodies forming the anchoring means, retain a closure plate having a Teflon-
206 coated active surface with which it engages the flat annutar end surfaces of
the plug bodies and the surface of the mortar in the mold which is to form
the hidden face of the panel, in order to encapsulate the mold.
23.-  The cement mortar panel with presiressed biaxial reinforcement of
claims 13 and 14, characterized in that each of the automatic gripping
25 devices consists of a mechanism which, being one of the type driven by
means of the group which comprises electric, pneumatic and hydraulic
means, is provided with gripping means which are complementary to the
gripping portion of the handling members.
24.-  The cement mortar panel with prestressed biaxial reinforcement of
30 claim 23, characterized in that a plurality of automatic gripping devices are
incorporated in a horizontal frame which is provided with vertical movement

and are iocated in it in accordance with the positioning contemplated for the



30 claim 23, characterized in that a plurality of automatic gripping devices
are incorporated in a horizontal frame which is provided with vertical
movement and are located in it in accordance with the positioning
contemplated for the -22- insertion of the plugs in the fresh mass of
cement mortar which will form the panel. 25.- The cement mortar panel
with prestressed biaxial reinforcement of claim 23, characterized in that
the frame of the automatic gripping deévices 5 is provided with spacers
limiting its seating on the mold. 26.- The cement mortar panel with
prestressed biaxial reinforcement of claim 15, characterized in that the
buildiRgeEiRTcel e il ygsiEhtiicesmBss ned gameahBlafan wsswil dedn the
biaxigkreinforcement is installed, comprises cross member sections
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and equidistant with_one another, with the orthogonal .
bottom wall which is formed by a Teflon-coated sheest which may be

provided with a defined pattern on its surface and side walls against which
the said mortar mass must be applied to form the edges of the panei and
20 which are formed by Teflon-coated plates having no defined pattem.
28.- A process for the manufacture of a panel with prestressed biaxial
reinforcement, precisely one molded preferably from a cement mortar,
characterized in that, having metal molds which, being substantially flat, are
constituted by a bottom wall and side molding walis and a closure cover,
25 comprises the following process steps:
a. providing in each of the molds a biaxially stressed reinforcement formed
by two series of steel cables or rods, in each of which the cables or rods
are coplanar,' parallel and equidistant with one another, with the orthogonal
superpositioning thereof forming a grid.
30 b. pouring a mass of cement mortar in the mold and leveling its thickness.
¢. inserting in spaces of the grid a plurality of piugs, as the versatile
operating means which, after the mortar has set, are provided with pansl

handling and/or fixation members.



superpositioning thereof forming a grid. 30 b. pouring a mass of cement
mortar in the mold and leveling its thickness. c. inserting in spaces of the
grid a plurality of plugs, as the versatile operating means which, after the
mortar has set, are provided with panel handling and/or fixation members.
2, d. closing the upper surface of the mold with a mold encapsulating
cover, e. transferring the closed mold to a modular tunnel kiln in which the
mortar is pre-cured. f. progressively r”ezﬁ{oving the molds from the tunnel
kiln and stripping the 5 pre-cured panel from each of them. g. post-curing
the pre-cured panels and h. quality control and trimming the external
portiGn§'eY! W@iH‘?&ﬁfe?Wé?&%.OE&@ IR pYBR SRl BRERRRTAGIERST a
paned withgitestie sised|biaxi ahaleinfar casaardraannsdikie e thisiqpreviomsrtar
claimsﬁ;él_r&ﬁg%(ized in that the 10 precuring step in modular tunnel kiln is
effected by maintaining the mold with the mortar, the reinforcement and
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29, characterized in that the bottom wall, the side walls and the mold
closURVRHEPR ART LBYPalde BT RiR A Tay 36728 7EA N Shghthe
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with the mortar, the reinforcement and the versatile plugs at a temperature

of 50°C for 7 hours.

30.- The process for the manufacture of a panel with prestressed biaxial

reinforcement of claim 28, characterized in that the posi-curing step in
15 modular tunnel kiin is effected by maintaining the pre-cured panel at a

temperature of 50°C and humidity of 95% for 48 hours.

31.- The process for the manufacture of a panel with presiressed biaxial

reinforcement of claim 29, characterized in that the bottom wall, the side

walls and the mold closure (encapsulating) cover are coated with a layer of

20  Teflon on the surfaces thereof in contact with the cement mortar mass.



