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Description

[0001] The present patent application relates to a new
kind of structural panel point for mixed steel-concrete re-
ticular trusses. At the state of the art there are known
some embodiments of panel points for mixed steel-con-
crete reticular structures, commonly used in the building
field for realizing structures in reinforced concrete.
[0002] They are generally structures constituted by
one or more prefabricated metal reticular trusses, which
are assembled in a concrete casting realized in the build-
ing yard. The placement of such structures is provided
firstly by the positioning of the prefabricated reticular
truss and in the following by the realization of the concrete
casting. Therefore, two phases of the useful life of such
structures, commonly called phase 1 and phase 2, can
be distinguished.

[0003] Thephase 1isthephaseinwhichtheresistance
is provided totally by the steel lattice, which being
self-supporting, has to resist to the floor and completing
fluid concrete weight, to the weight of the additional re-
inforcement prearranged before the casting at the points
stressed by negative moments and to accidental loads
possible during the phase 1. The steel lattice, being sub-
jected to each above described action, has to remain in
an acceptable deformation field, which is expected and
calculated in the project phase. In phase 2, instead, the
resistance is provided by the structure formed by the steel
lattice and by the concrete of the additional casting, which
at the end of the curing, has developed the mechanical
properties expected in the project phase. Since the ad-
ditional casting of concrete is made on the entire deck,
it is able to make the entire structure integral, thus pro-
viding a continuous beam assembly.

[0004] During phase 1, according to constructive sys-
tems known at the state of the art and commonly used
in the building field, the prefabricated steel lattices com-
ing from the workshops are rested, by means of suitable
cranes, on the heads of pillars, thus realizing structures,
statically schematizable as beams simply rested on the
ends. A schematization of the static model of phase 1
applied to the embodiment of the mixed reticular trusses
is shown in figure 1. As it can be noted, the kind of con-
strain considered at the intersection between beam and
pillar is a support (1). On the beam a distributed vertical
load (3) acts, which generates a not negligible maximum
moment (4) in the middle of the beam between two ad-
jacent supports (1).

[0005] During phase 2, consequently to the concrete
curing, the reference static model for calculating stresses
and deformations becomes that of a beam fixed to the
ends, one schematization of which applied to the embod-
iment of the mixed reticular trusses known at the state
of the art is shown in figure 2, where it can be noted how
a support at the intersection between beam and pillar is
no more provided, but it is provided a fixed end (2). Ob-
viously, itis needed to provide structural continuity at the
constraints, yet in during phase 1. Generally, in fact, on
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one pillar (21) morebeams (11,12, 13, 14) arerest, which
can be arranged according to various directions as it is
shown in figure 3. According to what is known at the state
of the art, the structural continuity at the constraints is
made possible by using bars (31, 31) with better bond
coefficient, simply rested on the longitudinal reinforce-
ments (111, 121, 131, 141) of the prefabricated beams
(11, 12, 13, 14), resting on the same pillar. Such bars,
said also additional bars, are positioned before the cast-
ing, and are normally bonded with binding wire to the
beams to be bonded. In this way, when the concrete cast-
ing comes to curing, the reinforcements guarantee a con-
tinuity between the adjacent beams by means of known
resistant mechanisms due to the adherence between
steel and concrete.

[0006] The embodiments known at the state of the art,
commonly used in works in ordinary reinforced concrete
have many limits, mainly linked to the uncertainties in-
herent to the building yard operations. The correct posi-
tioning of the bars (31, 32) and the suitable anchorage
of the same to the longitudinal reinforcements of the pre-
fabricated beams, which guarantee their position also
during the casting, are in fact fundamental requirements
for the correct functioning of the structure. The work thus
realized has to correspond in fact to the structural model
provided in the project phase, according to which the
resistance and deformation tests are carried out.
[0007] Yetreferring to the uncertainties of the building
yard operations, it is needed that the concrete thickness
covering the additional reinforcements complies with the
minimum dimensions provided by the regulations con-
cerning the adopted calculating models, so that the de-
sired resistant mechanisms can be developed. This im-
plies particular attention during the concrete casting
phase.

[0008] Moreover,asitisknown,the adherence anchor-
age needs that a certain length percentage of reinforce-
ment called "anchorage length" to be summed up with
the one really resistant, is destined only to guarantee the
starting of suitable resistant mechanisms. The calculat-
ing modes of the anchorage lengths of the bars with better
coefficient bond are defined by the regulations on the
basis of a series of project parameters. In the most re-
cently regulations, such for example the New technical
regulations on construction (NTC 2008) and the Euroc-
ode 2, the trend is a substantial increase in the anchorage
length. From figure 3 it is clear that the additional rein-
forcements (31, 32) are provided with a non negligible
length.

[0009] The construction modes set by the kinds of
beams now available on the market impose to calculate
the stresses in a differentiated way in phase 1 and phase
2, applying then the principle of effects overlapping, in
the hypothesis that the deformation in first and second
phase are maintained in the elastic range. In particular,
the calculation is carried out considering the metal struc-
ture in phase 2, pre-stressed by the loads of phase 1.
Therefore, for the Ultimate limit state tests, the effects
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deriving from the phase 1 are considered as permanent
actions (structural) in the load combinations of the phase
2. Such effects refer to the stresses and to the respective
deformations. To carry out the calculations according to
these hypotheses implies a significant computational
load with, in addition, the need for the operators to carry
out a double structural test for the two phases, changing
each time the structural model and the reference loads.
[0010] In particular in the calculations of the stresses
the structural model of the beam with simple supports at
the ends in phase 1, shown in figure 1, implies that in the
middle of the beam relevant stresses (4) are reached
(maximum positive moment), on the basis of which the
dimensioning of the lower plate (112, 122) of the prefab-
ricated lattice is carried out. Such lower plate (112, 122)
in phase 2, whenthe beam has the end constraints similar
to fixed joints (2), whose rigidity is defined each time,
results over-dimensioned.

[0011] Moreover, at the moment, the upper longitudi-
nalreinforcements (111, 121) of the lattice (11, 12), which
have to resist to compression during the phase 1, are
practically inactive during phase 2 at the critical area of
the beam. This means that the upper stringers of the
lattice which have to resist to compression in phase 1
and to remain almost inactive to traction in the area in-
terested in phase 2 are not optimally exploited. In syn-
thesis, the current constructive modes force to over-di-
mensioning the metal reinforcements with respect to the
loads to be effectively resisted in working phase.
[0012] Aim of the present invention is therefore to pro-
vide a structural steel panel point to be used in realizing
mixed steel-concrete reticular structures, which while im-
proving the constrain conditions of the structures in
phase 1 allows not to over-dimension the metal reinforce-
ments with respect to the loads to be supported in the
working phase. Consequently, there results animportant
economical advantage, linked to cost reduction for pur-
chasing, working and transporting the metal reinforce-
ments.

[0013] Moreover there result other advantages linked
to the elimination of the building yard uncertainties which
impose to over-dimension the additional reinforcements,
and to less computational load in testing the structure in
phase 1 and phase 2.

[0014] These and other advantages will be highlighted
in the following detailed description of the present inven-
tion, which refers to the appended drawings 1 to 8.

Figure 1 shows a scheme of the static model of the
loads acting during the phase 1 on a mixed reticular
structure realized according to techniques known at
the state of the art.

Figure 2 shows a scheme of the static model of the
loads acting during the phase 2 on a mixed reticular
structure realized according to techniques known at
the state of the art.

Figure 3 shows a structural panel point realized ac-
cording to embodiments known at the state of the art.
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Figure 4 shows a view of a preferred embodiment of
the structural steel panel point according to the
present invention, in which it is shown the assembly
of lower bars.

Figure 5 shows a view of a preferred embodiment of
the structural steel panel point according to the
present invention, in which it is shown the assembly
of upper bars.

Figure 6 shows two constrained beams with the
structural panel point according to the presentinven-
tion.

Figure 7 shows four cross-constrained beams with
the structural panel point according to the present
invention.

[0015] As yet said, the steel lattice (11, 12, 13, 14) ar-
rive in the building yard according to the current construc-
tive modes. After their positioning on the heads of the
pillars (21), first the additional reinforcement (31, 32) are
arranged and next the concrete casting is carried out.
[0016] As it is shown in figure 4 and figure 5, on the
lattices comprising the steel panel point according to the
present invention there are provided sections (40, 41)
constrained to the metal lattices (11, 14) at the constraint
of the same pillar (21). The sections (40, 41) are prefer-
ably in steel, and the constraint of these lattices (11, 14)
occurs preferably by welding. In this way, the constraint
of the section (40, 41) to the lattice (11, 14) can be carried
out in the workshop and not in the building yard. The
sections (401, 402, 411, 412) are arranged so that, once
the two beams (11, 14) are arranged in their assembly
position, through the sections (401, 402, 411, 412) of the
two adjacent beams one or more threaded bars (50) can
be introduced, which function as additional reinforce-
ments. According to an assembly scheme particularly
common in the building field, the threaded bars (50) can
be arranged in parallel to the main axis of the lattice (11,
14), as shown in figures 4 and 5.

[0017] The constraint of the beams (11, 14) by using
the structural panel point according to the present inven-
tion occurs, after the positioning of the same, by intro-
ducing the threaded bars (50) inside the sections (401,
402, 411, 412) constrained to the two beams (11, 14)
and which are aligned when the same are in assembly
position. On each threaded bar (50), before or after in-
troducing the sections therein, a couple of nuts (51) are
screwed for each section crossed by the bar (50).
[0018] The dimensions of the sections (401, 402, 411,
412), the nuts (51) and the threaded bars (50) have to
be chosen so that the nuts (51) thread on the threaded
bars (50) and the free space of the sections (401, 402,
411, 412) is such that the passage of the threaded bar
(50) is possible, but not the one of the nut (51) screwed
on the same. In this way, as it is shown in figure 6, the
nuts (51) constrain the respective position of the threaded
bars (50) with respect to the beams (11, 14) and, so, of
the same beams the one to the other.

[0019] A feature of the sections (401, 402, 411, 412)
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is therefore to be hollow metal sections, preferably ob-
tained by extrusion. As it can be noted by the comparison
of the elements (401, 402) and (411, 412) in figure 4,
their length can be strongly variable, and it can be con-
venient chosen by the engineer according to the load
features of the projected work. Moreover, the shape of
the sections can be preferably rectangular or square, as
itis shown in figure 4, but other shapes are not excluded
from the objects of the present invention, as for example
the cylindrical one.

[0020] The unique obligation is that the arrangement
of the sections (401, 402, 411, 412) with respect to the
beams (11, 14) and their dimension are such that the
assembly of the structural panel point is possible accord-
ing to what above described. Moreover, the use of the
threaded bars (50) allows to respect scrupulously the dis-
tances between the beams (11, 14) defined in the project
phase, in addition to control the stress imposed to the
reinforcement and to the structural elements by the con-
straint. In fact, it is sufficient to tighten the nuts (51) by
means of a dynamometric key, in order to comply with
the prescriptions about the tightening torque defined in
project phase.

[0021] A plurality of sections (40, 41) can be con-
strained to the metal lattices (11, 14) to realize the struc-
tural panel point without departing from the scope of the
presentinvention. According to a preferred embodiment,
shown in figure 6, some sections are provided at the up-
per (111, 141) and lower reinforcements (112, 142) of
the metal lattices (11, 14), but this aspect does not limit
the possibility to arrange a different number of sections
in positions different from what is shown. Similarly, the
kind of lattice shown is to be intended only as a way of
example and non limiting the aims of the present inven-
tion, which can be usefully applied on metal reinforce-
ments of different shape or structure.

[0022] According to a preferred embodiment, shown
in figures 4 and 5, the sections (411, 412) arranged at
the lower reinforcements (112, 142) of the lattices (11,
14) can be positioned so that they project axially with
respect to the same lattices, and they are usefully used
as supports for a suitable positioning of the lattices (11,
14) on the heads of the pillar (21).

[0023] The use of the structural panel point according
to the present invention allows to solve the limits of the
structural panel points known at the state of the art, linked
as said to the uncertainties during the phases of place-
ment of the additional reinforcements. In fact, the upper
(111,121,131, 141) and lower reinforcements (112, 122,
132, 142) of the beams (11, 12, 13, 14) realized to be
constrained to the structural panel point according to the
present invention are provided with well defined hous-
ings, constituted by the sections (401, 402, 411, 412),
inside which the additional reinforcements (50), in this
case by the threaded bars, are to be introduced and bolt-
ed.

[0024] Moreover the provision of the bolts (51), in ad-
dition to their possible controlled tightening, guarantees
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that during the casting phases the position of the beams
(11,12, 13, 14) and of the additional reinforcements (50)
remains unchanged thus allowing to reproduce exactly
in the building yard the structural model expected in cal-
culating phase.

[0025] Moreover the threaded reinforcements (50) are
active along their whole net length, calculated from the
first to the last threaded bolt (51) thereon. This aspect
allows to adopt shorter reinforcements, which are simply
transportable and controllable, in addition to be cheaper
with respect to what is known at the state of the art. It is
not needed in fact, as occurs according to embodiments
known at the state of the art, to over-dimension the length
of the additional reinforcements (31, 32) to guarantee the
adherence with the concrete.

[0026] Another advantage of the structural panel point
according to the present invention is that it allows to use
a continuous beam model in the calculating phase since
the phase 1. Thanks to the threaded reinforcements (50)
placed and bolted immediately after the positioning of
the lattices (11, 12, 13, 14) on the pillars (21) and before
the positioning of the floors and the concrete casting, it
can be used in fact a calculating schematization with
more rigid constraints then a simple support at the pillars.
This allows to reduce the maximum moment (4) in the
middle of the lattices (11, 12, 13, 14) and as a conse-
quence to dimension in a more contained way the rein-
forcements of the same lattice. At the same time, on the
pillar (21) a bending stress is generated which can be
simply managed.

[0027] Moreover, as yet said, having since the phase
1 a continuous beam allows to carry out the calculation
on a unique structural model with pre-stressed reinforce-
ments, simplifying the calculations and diminishing the
computational loads.

[0028] The provision of the reinforcements (40, 41)
welded to the upper longitudinal reinforcements (111,
121, 131, 141) of the lattices (11, 12, 13, 14) allows to
activate to traction said longitudinal bars, thus allowing
the length of the additional reinforcements to be reduced
at minimum.

[0029] Moreover, the configuration of the panel point
in its different elements, allows to carry out easily the
project following the local hierarchy principle of the re-
sistances, allowing to carry out a correct dimensioning
of the different elements according to the peculiarities of
the structure used each time. Finally, the proposed so-
lution, as it is clear in figure 7, solves the problem of the
interaction between the upper (501, 502) and lower bars
(503, 504) in case four beams coincide in the panel point.
The use of the rectangular sections (401) allows to mount
easily the bars of the primary beams (501, 503) and those
of the secondary beams (502, 504) at different heights.
[0030] It is clear that what described can be realized
with the most convenient material, for example carpentry
steel or reinforced concrete steel.
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Claims

Apparatus for positioning and constraining metal
beams to be used in mixed steel-concrete structures,
comprising:

- constraint means (401, 402,411, 412) integral
with the beam to be constrained (11, 12, 13, 14),
- at least an additional reinforcement (50, 501,
502, 503, 504)

- connecting means (51) to constrain said con-
straint means (401, 402, 411, 412) to said addi-
tional reinforcement (50, 501, 502, 503, 504)
characterized in that

said constraint means (401, 402, 411, 412) and
said additional reinforcement (50, 501, 502, 503,
504) are configured so that they are constrained
by means of said connecting means (51).

Apparatus for positioning and constraining metal
beams to be used in reticular mixed steel-concrete
structures according to claim 1, characterized in
that said constraintmeans (401,402,411,412) com-
prise at least a hollow section metal bar, welded to
the beam, and positioned so that the axis of the bar
is parallel to the axis of the beam.

Apparatus for positioning and constraining metal
beams to be used in mixed steel-concrete structures
according to claim 1 or 2, characterized in that said
additional reinforcement (50, 501, 502, 503, 504)
comprises at least a threaded bar and said connect-
ing means (51) comprise nuts of such dimensions
that they can be screwed on said threaded bar.

Apparatus for positioning and constraining metal
beams to be used in mixed steel-concrete structures
according to claim 3, characterized in that the di-
mensions of said threaded bar (50) and said hollow
sectionmetalbar (401,402,411, 412) are configured
such that the threaded bar (50) can pass through the
hollow section (401, 402,411, 412), butthe nuts (51)
threaded on the threaded bar are greater than the
opening of the section (401, 402, 411, 412).

Apparatus for positioning and constraining metal
beams to be used in mixed steel-concrete structures
according to any one of the preceding claims, char-
acterized in that said constraint means (401, 402)
integral with the beam to be constrained allow said
additional reinforcement (50) to be positioned at dif-
ferent heights with respect to the same beam.

Metal beam (11, 12, 13, 14) to be used in the reticular
mixed steel-concrete structures comprising the ap-
paratus for positioning and constraining the metal
beams according to any one of the preceding claims.
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10.

Metal beam according to claim 6, characterized in
that the beam is configured such that when said
beam (11) in positioned on the same assembly line
of a second metal beam (14) according to claim 6,
each of said constraint means (401, 411) is posi-
tioned so that it can be connected, by means of an
additional reinforcement (50) constrained by means
of said connecting means (51), to a corresponding
constraint means (402, 412) integral with the second
beam (14) to be constrained.

Metal beam according to claim 6, comprising at least
two constraint means (401, 411) integral with the
beam, positioned so that the additional reinforce-
ments (50) constrained to said constraint means in-
tegral to the beam, are positioned at the upper rein-
forcements (111) and/or the lower reinforcements
(112) of the beam (11).

Metal beam according to claim 7, characterized in
that said constraint means (411) at the lower rein-
forcements (112) of the beam (11) project axially with
respect to the same beam (11).

Method for realizing a structural panel point compris-
ing at least two metal beams (11,14) according to
any one of claims 5 to 8 to be constrained to a pillar
(21), comprising the steps of:

- positioning the beams (11, 14) in their assem-
bly position with respect to the pillar (21), pos-
sibly using as support said metal sections (411,
412) projecting from each beam at the lower re-
inforcements (112, 142),

- introducing one or more threaded bars (50)
through each couple of sections (401,402) (411,
412) which is in corresponding position to the
two beams (11, 14) to be connected,

- constraining the threaded bars (50) to the metal
sections (401,402,411, 412) by means of a cou-
ple of nuts (51) threaded on each threaded bar
(50) at each section (401, 402, 411, 412),

- possible tightening of said nuts (51) by means
of a dynamometric key so to guarantee a con-
trolled traction stretch to the threaded bar.



EP 2 586 925 A1

A1 [ 1 [ [ [ [l—s3 |
i Zs Z= 5 Z5 i LSEIT=E
N\ /
1 4
1 h
Fig. 1
U || | | I H:é
2 b
Fig. 2



EP 2 586 925 A1

Fig. 3

Fig. 4



EP 2 586 925 A1

Fig. 5

Fig. 6



EP 2 586 925 A1

Ny

i \vs
_ >/,//,,<_.,4
N \\ -.,,/‘
PN
/
\\ ‘

Fig. 7



D)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[y

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 2 586 925 A1

Application Number

EP 11 42 5262

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X BE 413 281 A (RAYMOND WYLIE) 1-8,10 | INV.
13 January 1936 (1936-01-13) E04B5/43
* page 9, line 23 - page 11, line 9;
figures 14-15 *
X JP 5 280101 A (TAISEI CORP) 1-8,10
26 October 1993 (1993-10-26)
* figure 1 *
X WO 93722521 Al (CONNER MITCHEL A [US]) 1-5
11 November 1993 (1993-11-11)
* figures 5-7 *
X US 3 676 968 A (CAMPBELL HENRY FRED) 1-5
18 July 1972 (1972-07-18)
* figures 10-12 *
A US 2 816 435 A (STANLEY DONAHUE JOHN ET 10
AL) 17 December 1957 (1957-12-17)
----- TECHNICAL FIELDS
SEARCHED (IPC)
EO4B
EO4D
EO4G
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague 28 March 2012

Demeester, Jan

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

10




EPO FORM P0459

EP 2 586 925 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 11 42 5262

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-03-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date

BE 413281 A 13-01-1936  NONE

JP 5280101 A 26-10-1993  NONE

WO 9322521 Al 11-11-1993 AU 689074 B2 26-03-1998
AU 4117193 A 29-11-1993
BR 9306292 A 30-06-1998
CA 2134212 Al 11-11-1993
CN 1078283 A 10-11-1993
EP 0638136 Al 15-02-1995
us 5313749 A 24-05-1994
WO 9322521 Al 11-11-1993

US 3676968 A 18-07-1972  NONE

US 2816435 A 17-12-1957  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

1"



	bibliography
	description
	claims
	drawings
	search report

