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@ Device for interconnecting the pillars to the beams in prefabricated multistore buildings.

@ At intermediate knots (4) of a pre-fabricated pil-
lar (1) there are incorporated one or more bundles of
metal pipes (6) which protrude from at least two
opposite faces of said pillar and which are con-
nected both mechanically and circuitally by an inter-
mediate metallic box-type body (9), also incorpo-
rated in the piliar. Inserted through said pipes (6) are
gither the main or complementary reinforcement
rods (10) of the flooring beams or panels abutting
the pillar, so that said reinforcement rods (10) may
have a structural continuity similarly to the reinforce-
ment rods in said pillar at said knots. The reinforce-
ment rods (10) are fixed and centered axially within
e said pipes (6) by means of conical and composite
plugs (11) pressure-fitted in the ends of said pipes.

O The protruding portions of said pipes (6) are pro-

vided with vent holes (7) wherethrough expanding
mortar may be injected into said pipes and, upon
q'setting, it firmly secured the reinforcing rods (10} to
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The invention relates to a pillar-beam connect-
ing device for multi-storey buildings using pre-
fabricated pillars and is concerned with the pillars
therefor using said device. The object of the inven-
tion is to provide pre-fabricated pillars made of
reinforced and vibrated concrete, for multi-siorey
buildings, which at the zones where they are con-
nected to the flooring beams or panels afford an
internal reinforcement having structural continuity
so as to permit a structural continuity also for either
the main or the complementary reinforcements of
said flooring beams or panels and to permit as well
an effective mutual solidarization of said reinforce-
ments.

These and other objects have been achieved
by incorporating in the reinforcements of the pillar,
at each knot for connection to the intermediate
flooring structures, devices provided with at least
one group of parallel pipes, interconnected by an
intermediate box-type body communicating with
said pipes through holes. The pipes protrude from
the opposite faces of the pre-fabricated pillar body
with portions of equal length and provided at the
top thereof with a respective vent hole which is
normally closed by a plug. In said pipes there are
inserted rods of either the main or the complemen-
tary reinforcements of the floor beams or panels,
whereafter said pipes are closed at the ends there-
of by conical and composite plugs which also ef-
fect an initial fastening between the reinforcement
and the pipes and which make said portions be-
come aligned axially. By removing the plugs f the
vent holes, expanding mortar may be injected,
through one of said holes in the lower pipes, into
the assembly of said pipes and into the associated
interconnecting box-type body, whereafter said
holes are plugged again. Upon setting, the expand-
ing mortar firmly secures the reinforcing rods to
said pipes. The pre-fabricated pillar using said de-
vice is, preferably, formed with a rectangular cross-
section whose shorter sides are parallel to the
pipes of said device, whereby the main or com-
plementary reinforcements of the flooring struc-
tures abutting said shorter sides of the pillar sec-
tion, may also be positioned in place with structural
continuity characteristics, intersecting the protrud-
ing portions of said pipes with the possibility of
being mechanically fastened to them and to the
respective internal reinforcements.

The portions of the pipes of the device that are
protruding from the pillar have hung therefrom
small recoverable shelves serving as supports for
the ends of the flooring beams or panels.

Further characteristics of the invention and the
advantages resulting therefrom will be more appar-
ent from the following description of a preferred
embodiment thereof, shown merely as a non-limit-
ing example in the Figures of the accompanying

10

15

20

25

30

35

40

45

50

55

two sheets of drawings, wherein:

Figures 1 and 2 are elevational views of two
consecutive sides, respectively, of a pillar using
connecting devices according to the invention;

Figure 3 is a cross-sectional view of a pillar
at an intermediate knot, as indicated by the line Hi-
Il of Figure 1;

Figure 4 shows one of the connecting de-
vices, as seen from the section line 1V-IV of Figure
3;

Figures 5 and 6 show further structural de-
tails of the device of Figure 4, as seen from the
section lines V-V and VI-VI, respectively;

Figure 7 is a front elevational view of the
device, with an associated hopper for injection of
expanding mortar;

Figure 8 is a top plan view showing the
small shelves applied to the pre-fabricated pillars at
the areas to be connected to the intermediate
flooring structures;

Figures 9 and 10 show as many details of
the shelves of Figure 8, as seen from the section
lines IX-IX and X-X, respectively.

The pre-fabricated pillar 1 shown in the Figures
1 and 2 is suitable for the erection of a three-storey
building, is provided at the bottom with annular
recesses 2 for incorporation in the sill-casting, is
provided at the top with protruding rods 3 for
linking with the reinforcement rods of the roofing
structure of the pulti-storey building, and at the
knots for connection to the intermediate-storey
floorings it is provided with small annular recesses
4, for example, 25 ¢m high and 0.8 cm deep. From
Figures 1 and 2 it can be appreciated that, for the
reasons to be expalined below, said pillar is of
rectangular cross section. For merely illustrative
purposes, it is noted that the pillar has a height H
= 9.65 m and intermediate heights Hl = 3.65 m
and H2=H3 = 2.75 m. The base dimensions are
L1 = 60 cm and L2 = 20 cm, respectively.

The subject pillar is characterized in that it
comprises an internai reinforcement with structural
continuity at the intermediate knots 4 and. there-
fore, in that it has a high mechanical strength at
said zones connected to the flooring structures. At
each recess 4, said pillar has incorporated therein
a pair of devices 5 of the type which is shown in
Figures 4 and 5. Each device 5 comprises four
metallic pipes 6 having the same suitable length,
such as 50 cm, with an outer diameter of about 42-
43 mm and a thickness of 4 mm. The pipes 6 are
arranged parallel to each other and at the apexes
of an imaginary rectangle having its longer sides
disposed vertically. The center-to-center spacing of
the pipes 6 is, for example, 93 mm and 115 mm,
respectively, referred to the shorter side and the
longer side of said imaginary rectangle. At a dis-
tance of about 50 mm from each end, each pipe 6
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is provided at its top side with a hole 7 of suitable
diameter, such as 12 mm, and said hole is nor-
mally closed by a removable plug 15, for example,
made of plastics material. Said pipes 6 are pro-
vided, at the inner side thereof and at an intermedi-
ate position, with a hole 8 which is equal to the
holes 7, and all holes 8 open into the interior of a
flat box 9 made of metallic plates and secured o
said pipes transversely and by means of weldings.

It is noted in Figure 4 that at each intermediate
knot 4 of the pillar there are arranged two devices
5 as from Figures 4 and 5 in a side-by-side sym-
metrical arrangement, the pipes 6 being oriented
perpendicularly to the wider faces of the pillar so
as to protrude therefrom with portions of the same
length (of the order of 15 cm).

The pipes 6 of the devices arranged at the
intermediate knots of the pillar receive therethrough
the rods 10 constituting sither the main or the
complementary reinforcement of the beams or the
floor paneis abutting the wider faces of the pillar,
said reinforcements having, therefore, as structural
continuity and interseting effectively the reinforce-
ment of the pillar. After positioning the rods 10,
these are centered axially in the pipes 6 while
closing simultaneously the ends of the latter, by
means of conical plugs 11 which are formed by
two portions assembled with each other at diamet-
rical positions (Figure 6) and provided at the con-
tacting areas with ridges 12 and recesses 13 de-
signed to engage with each other. After the plugs
11 have been applied, a hopper 14 terminating in a
tapered duct 114 so sized as to enter the hole 7 of
the underlying pipe 6, is fastened to one of the
protruding portions of the upper pipes 6, so that by
placing expanding mortar into the hopper, said
mortar flows by the action of gravity into the lower
pipes 6 and then, through the box 9, it reaches also
the upper pipes 6 until it flows out through the
respective vent holes 7. As soon as the mortar
flows out of a hole 7, said hole is closed by means
of plug 15. It is apparent how in the injection step
of the expanding mortar, the holes 7 permit the air
to be vented out of the parts 8-9 and, therefore,
permit said mortar to fill said parts completely.
Upon setting, said expanding mortar firmly secures
the rods 10 to the device 6-9 and, therefore, to the
internal reinforcement of the pillar 1.

The rods of either the main or the complemen-
tary reinforcement of the flooring elements abutting
the shorter sides of the intermediate knots 4 of the
pillar, are passed through the upper pairs of the
protruding portions of the pipes 6 of said devices 5
and will be fixed thereto by means of the final
casting of the floors. However, it is to be under-
stood that affixing may be effected previously by
means of clamps, brackets, or other suitable de-
vices, all in a manner which can be easily con-

15

20

25

30

35

40

45

50

55

ceived and effected by those skilled in the art.

With reference to Figures 8, 9 and 10, it will be
noted that the portions of pipes 6 protruding from
the pillar have hung therefrom, through brackets
16-116, co-planar shelves 17-117 circumscribing
the pillar along its entire perimeter and secured to
each other at the shorter sides of said pillar. Said
shelves are disposed immediately below each re-
cessed zone 4 of the pillar knots and are used as
supports for the ends of the flooring beams or
panels for their correct operative positioning. Said
shelves may be recovered, with the exception of
the brackets 16 which will be embedded in the
floor casting wherefrom they will protrude with their
threaded end portions, which will be ground off.

It is to be understood that the description is
referred to a preferred embodiment of the inven-
tion, and that many changes and modifications,
especially of constructional nature, may be made
thereto and may be related, for example, to the
number of pipes 6 comprised in each device; that
said device may be different from the one which is
shown in the drawings; and that the number of
devices at each intermediate knot of the pillar may
be also different. It is not to be excluded, more-
over, that one and the same device may be pro-
vided with pipes disposed perpendicularly to each
other so as to protrude from all the faces of a pillar.
These and all those modifications that anyway can
be apparent to those skilled in the art, do not
depart from the scope of the invention, as dis-
closed above, as shown and as claimed below. In
the following claims, the references in parentheses
are only intended to facilitate the understanding of
said claims and, therefore, shall no be interpreted
at all as limiting the scope of protection of said
claims.

Claims

1. A pillar-beam connecting device for multi-
storey buildings using pre-fabricated pillars, char-
acterized in that it comprises at least one group of
preferably metallic pipes (6) arranged parallelly to
each other and secured to an intermediate box-
type member (9) which through holes (8) enables
the mutual communication between the pipes, one
or more of said devices, suitably arranged side by
side, being embedded at each intermediate knot
(4) of the pre-fabricated pillar (1) so that said pipes
(6) protrude from the opposite faces of said pillar
with portions of suitable and, preferably, equal
length, provided at the top with a respective vent
hole (7) to be closed by a removable plug (19),
said pipes (B) being of such dimensions as to
receive therethrough a respective rod of either the
main or complementary reinforcement (10) of the



5 EP 0 384 296 A1 6

flooring beams or panels, whereby also this re-
inforcement, like the one of the pillar, may be
characterized by a structural continuity at the pillar-
floor connecting knots, the invention providing that
after positioning the reinforcement rods within said
pipes, the ends of said pipes will be closed by
conical and composite plugs (11) effecting a pre-
vious mechanical fastening between the rod and
the pipe and positioning said two members co-
axially to each other, the invention providing suc-
cessively that through one of the vent holes (7) of
one of the lower pipes, expanding mortar may be
injected into said pipes by the action either of
gravity or of pressure, while the air outflows from
the space being occupied by the mortar through
the remaining vent holes which are opened tem-
porarily, the arrangement being such that when
said mortar will set, it will firmly fasten the re-
inforcement rods to the pipes (6) embedded in the
pre-fabricated pillar.

2. A device according to claim 1, characterized
in that it comprises four pipes (8) having the same
length and welded, at their intermediate portions
having a respective hole (8), to suitably rounded
corner portions of a box-type body (9) serving both
as a mechanical connecting means and as a cir-
cuital connecting manifold of said pipes.

3. A device according to claim 1, wherein a
plurality of equal devices are arranged simmetrical-
ly side by side at each intermediate knot (4) of the
pre-fabricated pillar.

4. A device according to claim 1, characterized
in that the pipes (6) thereof protrude from the
opposite wider faces of the pillar (1) embedding
them, the arrangement being such that the main or
the complementary reinforcements of either the
flooring beams or panels abutting the shorter sides
of a pillar may intersect the protruding portions of
said pipes and will be either firmly secured thereto
by the final casting of the floor or they will be
previously fastened thereto by suitable means.

5. A device according to claim 1, characterized
in that said conical plugs (11) for closing the pipes
(6) of said device are divided into two pieces along
a plane containing the axis of the plug, and said
two pieces are provided at the contacting zones
with ridges (12) and recesses (13) which will mate
together so as to unite said pieces to each other.

6. A device according to claim 1, characterized
in that according to a corstructional modification
there are provided two groups of pipes (6) ar-
ranged perpendicularly to each other and secured
to at least one box-type interconnecting body (9),
the arrangement being such that said pipes will
protrude with portions of suitable length from all the
four faces of the intermediate knots (4) of the pre-
fabricated pillar incorporating the device of the
invention, whereby said pipes may have affixed
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thereto by means of the technics disclosed above,
either the main of the complementary reinforce-
ments of the various flooring beams or panels
abutting at said knots of the pillar.

7. A device according to claim 1, characterized
in that it comprises small co-planar shelves (17-
117) circumscribing each intermediate knot (4) of
the pillar and secured to each other at the ends
thereof so as to be removable when desired, said
small shelves being fasiened by means of dispos-
able brackets (16-118) to the opposite protruding
ends of the pipes (6) of the same device of the
invention.
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