(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date (10) International Publication Number
15 April 2004 (15.04.2004) PCT WO 2004/031498 A1l
(51) International Patent Classification’: E04B 1/21 (81) Designated States (national): AE, AG, AL, AM, AT (util-

ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,

(21) International Application Number: CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util-

PCT/FI2003/000710 ity model), DE, DK (utility model), DK, DM, DZ, EC, EE
(22) International Filing Date: (utility model), EE, EG, ES, FI (utility model), FI, GB, GD,
30 September 2003 (30.09.2003) GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
KZ,LC,LK,LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
(25) Filing Language: English MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU,
(26) Publication Language: Engllsh SC, SD, SE, SG, SK (ut]llty model), SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,

(30) Priority Data: ZW.

20021744 1 October 2002 (01.10.2002)  FI

(84) Designated States (regional): ARIPO utility model (GH),
(71) Applicant (for all designated States except US): ARIPO patent (GH), ARIPO utility model (GM), ARIPO
TERASPEIKKO OY [FI/FI]; Vipusenkatu 20, FIN-15230 patent (GM), ARIPO utility model (KE), ARIPO patent
Lahti (FD). (KE), ARIPO utility model (LS), ARIPO patent (LS),

ARIPO utility model (MW), ARIPO patent (MW), ARIPO
utility model (MZ), ARIPO patent (MZ), ARIPO utility
model (SD), ARIPO patent (SD), ARIPO utility model
(SL), ARIPO patent (SL), ARIPO utility model (SZ),
ARIPO patent (SZ), ARIPO utility model (TZ), ARIPO

(72) Inventors; and

(75) Inventors/Applicants (for US only): LEINONEN, Taru
[FI/FI]; Ritvatie 10 B, FIN-04260 Kerava (FI). TUOMI-
NEN, Kari [FI/FI]; Pallaskatu 10 A 3, FIN-15900 Lahti

FI).

(FD patent (TZ), ARIPO utility model (UG), ARIPO patent
(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23, P.O. (UG), ARIPO utility model (ZM), ARIPO patent (ZM),

Box 148, FIN-00121 Helsinki (FI). ARIPO utility model (ZW), ARIPO patent (ZW), Eurasian

[Continued on next page]

(54) Title: ARRANGEMENT FOR FORMING A JOINT BETWEEN A BEAM AND A CONSOLE

a
~]
N
>
=
17
a
S
&
)
a
=
=
(¢4
5
<
a
=]
jard
Q
=
—
e,
2
o)
w)
o=
=]
N
o)
Q
=]
w
=N
(¢}
g
=
wl

S
>]
Q
=
=
oq
)
wl
el
9]
=
g
o
=5
3
@
3
o
aQ
=
w)
o
o)
=
)
w
N
o)
Q
=1
o)
=
[
=
(¢4
o
e,
@
3
@
=
=
]
=
N
o
]
=1
o)
=
@
=
(¢4

column or a corresponding supporting structure (1) of a building. The console comprises a supporting member (2), which is at least
partly cast in the concrete column or fastened to a corresponding supporting structure (1) of the building. The supporting member,
in turn, comprises a console plate (3), on which the structural member can be supported in such a manner that the structural member
is supported on the supporting structure (1), whereby the upper surface (4) of the console plate (3) has a substantially semi-circular
shape.
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1
ARRANGEMENT FOR FORMING A JOINT BETWEEN A BEAM AND A CONSOLE

BACKGROUND OF THE INVENTION

[0001] The invention relates to an arrangement according to the
preamble of claim 1 for forming a joint between a beam and a console for
supporting a structural member, such as a concrete element, on a concrete
column or a corresponding supporting structure of a building, whereby the
beam, on which the structural members are mounted, comprises a supporting
plate with a slot and the console comprises a supporting member, which is at
least partly cast in the concrete column or fastened to a carresponding
supporting structure of the building, the supporting member further comprising
a console plate for receiving the beam in such a manner that the slot in the
supporting plate of the beam is set onto the console plate to form the joint.

[0002] There are several known consoles for supporting a structural
member, such as a concrete element, on a concrete column or a
corresponding supporting structure of a building. One of them is disclosed in
Finnish Patent 83358, for example.

[0003] According to the prior art consoles are used for transmitting
support reactions of steel beams and steel joint beams to reinforced concrete
columns, for instance. A console according to the prior art comprises a
supporting member, which is at least partly cast in the concrete column or
fastened to a corresponding supporting element of a building. The structural
members of the building are mounted on the beams, which are mounted on
console plates of the supporting members of the consoles fastened to the
supporting structures in such a manner that the console plate of the supporting
member is set into a slot in the beam, whereby the load caused by the
structural members fastened to the beams is transmitted to the supporting
structure through a joint formed between the supporting member and the
beam.

[0004] When structural members are mounted on beams, the load
on the beam becomes uneven, which causes torsional loading for the beam.
The uneven load tends to turn the beam to the side where the load is greater.
This turning must be restricted or prevented by transmitting the force couple
caused by torsion from the beam to the bearing vertical supporting structures.

[0005] The supporting members of known consoles comprise
console plates, which have a substantially rectangular shape so that their
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upper surface, on which the beam is mounted, is even, triangular or slightly
curved. The above-mentioned turning must in this case be restricted or
prevented by inserting wedges between the console plate and the slot in the
supporting plate of the beam, by welding or by a bolt fastening, whereby at
least one of the components of the force couple is formed by means of a
wedge, welding or bolts.

[0006] A problem with the above arrangement is that wedging,
welding and providing of a bolt connection cause extra work, and thus the
mounting at the construction site is slower. The above-mentioned procedures
also cause dangerous situations, if the wedging, welding or tightening of the
bolt connection is not carried out or if they fail.

BRIEF DESCRIPTION OF THE INVENTION

[0007] It is thus an object of the invention to provide a joint which is
in accordance with the characterizing part of claim 1 and solves the above-
mentioned problems. The object of the invention is achieved with a joint, which
is characterized in that the upper edge of the slot in the supporting plate of the
beam and the upper surface of the console plate in the supporting member of
the console, which are set against each other at the joint, have a substantially
semi-circular shape.

[0008] Preferred embodiments of the invention are disclosed in the
dependent claims.

[0009] The invention is based on forming the console plate in the
supporting member of the console in such a manner that its upper surface has
a substantially semi-circular shape. Also the slot in the supporting plates of the
beams, on which the structural members are mounted, is formed similarly to
have a substantially semi-circular shape at its upper edge so that it can receive
the console plate in order to form a tight connection between them. Thus,
when the beam is mounted on the console plate, curved, substantially semi-
circular surfaces are against each other and can transmit both vertical and
torsion-induced, horizontal forces immediately after the mounting of the beam.

[0010] The method and system of the invention provide the
advantage that the upper surface of the console plate and the upper edge of
the slot in the supporting plate of the beam, which have a substantially semi-
circular shape, can, when set against each other, transmit both vertical and
torsion-induced, horizontal forces immediately after the mounting of the beam
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so that no above-mentioned extra work, such as wedging, welding or a bolt
connection, is required.

[0011] In a preferred embodiment of the console according to the
invention, the substantially semi-circular upper surface of the console plate is
convex, whereby the upper edge of the slot in the supporting plate of the beam
is concave so that it tightly receives the substantially semi-circular, convex
upper surface of the console plate.

[0012] In another preferred embodiment of the console according to
the invention, the substantially semi-circular upper surface of the console plate
is concave, whereby the upper edge of the slot in the supporting plate of the
beam is convex so that it tightly receives the substantially semi-circular,
concave upper surface of the console plate.

[0013] Furthermore, in a preferred embodiment of the console
according to the invention, the radius of curvature of the substantially semi-
circular upper surface of the console plate and that of the substantially semi-
circular upper edge of the slot in the supporting plate of the beam section are
substantially the same.

BRIEF DESCRIPTION OF THE FIGURES

[0014] The invention will now be described in greater detail in
connection with preferred embodiments, with reference to the attached
drawings, in which:

Figure 1 shows a preferred embodiment of the present invention.

Figure 2 shows another preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Figure 1 shows a console and a beam 5 for supporting a
structural member (not shown), such as a concrete element, on a concrete
column or a corresponding supporting structure 1 of a building. The structural
member and the supporting structure can also be made of a material other
than concrete, such as steel.

[0016] In Figure 1, the console according to the present invention
comprises a supporting member 2, which is at least partly cast in the concrete
column 1. The supporting member 2 is provided with bonds 11 and 12 for
anchoring it to the vertical concrete column 1. In Figure 1, the bonds are steel
bars 11 and upsetting bars 12, which are set the concrete column 1. The
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supporting member 2 is to be cast in concrete according to the figure so that it
forms part of the outer surface of the concrete column.

[0017] A console plate 3 is arranged movably at the supporting
member 2 so that the position of the console plate 3 with respect to the
concrete column can be changed. In Figure 1, the console plate 3 is also
attached detachably to the supporting member 2 by using fastening means 10,
in this embodiment bolts and a flange. The console plate 3 has a rectangular
shape and comprises through-holes, through which the bolts are inserted, and
the supporting member 2 comprises threaded holes, to which the bolts are
secured.

[0018] According to the present invention and Figure 1, the upper
surface 4 of the console plate 3 is formed to have a substantially semi-circular
shape. Consequently, the upper edge of a flange, which can be a part of the
fastening means 10, has a shape which corresponds at least partly to the
shape of the upper surface 4 of the console plate 3. In this embodiment, the
substantially semi-circular upper surface 4 of the console plate 3 is convex, as
in Figure 1.

[0019] Figure 1 also shows a beam 5, which receives the structural
members (not shown). The beam 5 comprises a casing part 6 and a supporting
plate 7, which comprises a slot 8 for receiving the console plate 3 of the
supporting member 2. The structural members of a building are mounted on
these beams 5, which, in turn, are mounted on the console plates 3 of the
supporting members 2 of the consoles fastened to the supporting structures 1
so that the console plate in the supporting member is set into the slot in the
beam 5, whereby the load caused by the structural members fastened to the
beams 5 is transmitted to the supporting structure 1 through a joint formed
between the supporting member 2 and the beam 5.

[0020] To provide this joint, the slot 8 in the supporting plate 7 of the
beam 5 is formed to substantially correspond to the shape of the console plate
3 so that the slot 8 of this embodiment has a rectangular shape and its upper
edge 9 has a substantially semi-circular shape, as in Figure 1. The console
plate 3 and the slot 8 are dimensioned so that they correspond to each other
as accurately as possible in order to prevent torsional loading produced during
mounting from turning the beam 5, which also helps to keep the structural
members straight and transmit the load caused by them to the vertical
supporting structures 1.
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[0021] In the preferred embodiment of Figure 1, the console plate of
the supporting member 2 of the console has a rectangular shape and its upper
edge 4 is formed to be semi-circular and convex, and, correspondingly, the slot
8 in the supporting plate 7 of the beam 5 has a similar rectangular shape and
the shape of its upper edge is concave. Thus, the beam 5 comprising the
structural members can be set onto the console plate of the supporting plate 2
of the console so that a joint according to the invention is provided, transmitting
both vertical and torsion-induced horizontal forces so that no extra work, such
as wedging, welding or a bolt connection, is required. When the beam 5 is set
in its place, the substantially semi-circular, convex upper surface 4 of the
console plate 3 of the supporting member 2 is set against the similar,
substantially semi-circular, concave upper edge of the slot 8 in the supporting
plate of the beam 5.

[0022] Figure 2 shows another preferred embodiment of the present
invention. The solution of this embodiment corresponds to the console
structure described above, but the substantially semi-circular upper surface 4
of the console plate 3 and the upper edge 9 of the slot 8 are shaped in a
different manner.

[0023] According to Figure 2, the console plate 3 of the supporting
member 2 of the console fastened to the supporting structure has a
rectangular shape and the shape of its upper edge 4 is substantially semi-
circular and concave. Correspondingly, the slot 8 in the supporting plate 7 of
the beam 5 is also rectangular and its upper edge 9 convex, as in Figure 2.
This provides a joint according to the present invention, as the beam 5
comprising structural members is supported on the supporting member 2 of the
console in such a manner that the console plate 3 of the supporting member 2
is set into the slot 8 in the supporting plate 7 of the beam 5, whereby the
concave upper surface 4 of the console plate 3 and the convex upper edge 9
of the slot 8 are set against each other.

[0024] The embodiment of the invention according to Figure 2 and
formed in the above manner has the same effect as the joint according to the
embodiment of Figure 1, provided between the supporting member 2 of the
console and the beam 5.

[0025] Essential in the present invention is that the shape and
dimensions of the upper surface 4 of the console plate 3 of the supporting
member 2 and those of the upper edge of the slot 8 in the supporting plate 7 of
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the beam 5 are substantially semi-circular and thus the beam 5 bearing the
structural members can be firmly supported on the console plate 3 of the
supporting member 2 of the console fastened to the supporting structure 1.
Thus, the vertical load caused by the structural members and the horizontal
load caused by torsion are transmitted efficiently to the vertical supporting
structures.

[0026] Essential in the present invention is also that the
manufacturing tolerances of the console plate 3 and those of the slot 8 in the
supporting plate 7 of the beam 5 are restricted to be as small as possible to
reduce the turning caused by torsional loading sufficiently or to prevent it
completely. In the preferred embodiment, the radius of curvature of the
substantially semi-circular upper edge 9 of the slot 8 and that of the
substantially semi-circular upper surface 4 of the console plate 3 are the same.

[0027] Both the console parts which are to be fastened to the
supporting structures and the beam can be implemented in several ways
without departing from the scope defined in the claims of the present invention.
For example, the console plate and thus the slot in the supporting plate of the
beam can be formed in different ways, yet in such a manner that the upper
surface of the console plate and the upper edge of the slot substantially
maintain their semi-circular shape.

[0028] It is obvious to a person skilled in the art that as technology
advances, the basic idea of the invention can be implemented in a variety of
ways. The invention and its embodiments are thus not restricted to the above
examples but they may be modified within the scope of the claims.
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CLAIMS

1. An arrangement for forming a joint between a beam (5) and a
console for supporting a structural member, such as a concrete element, on a
concrete column or a corresponding supporting structure (1) of a building,

whereby the beam (5), on which the structural members are
mounted, comprises a supporting plate (7) with a slot (8) and

the console comprises a supporting member (2), which is at least
partly cast in the concrete column or fastened to a corresponding supporting
structure (1) of the building, the supporting member (2) further comprising a
console plate (3) for receiving the beam (5) in such a manner that the slot (8)
in the supporting plate (7) of the beam (5) is set onto the console plate (3) to
form the joint,

characterized inthat

the upper edge of the slot (8) in the supporting plate (7) of the beam
(5) and the upper surface of the console plate (3) in the supporting member (2)
of the console, which are set against each other at the joint, have a
substantially semi-circular shape.

2. A console as claimed inclaim1,characterized in that the
upper edge (9) of the slot (8) in the supporting plate (7) of the beam (5) is
concave so that it receives the substantially semi-circular, convex upper
surface (4) of the console plate (3).

3. A console as claimed inclaim1,characterized in that the
upper edge (9) of the slot (8) in the supporting plate (7) of the beam is convex
so that it receives the substantially semi-circular, concave upper surface (4) of
the console plate (3).

4. A console as claimed in any one of claims 1 to 7,
characterized in that the radius of curvature of the substantially semi-
circular upper surface (4) of the console plate (3) and that of the substantially
semi-circular upper edge (9) of the slot (8) in the supporting plate (7) of the
beam section (5) are substantially the same.
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