/100187 Al

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
4 December 2003 (04.12.2003)

PCT

(10) International Publication Number

WO 03/100187 Al

(51) International Patent Classification”: E04C 3/293,

3/07, E04B 5/29

(21) International Application Number:  PCT/FI03/00399

(22) International Filing Date: 23 May 2003 (23.05.2003)

(25) Filing Language: Finnish

(26) Publication Language: English
(30) Priority Data:
20021010 29 May 2002 (29.05.2002) FI
(71) Applicant (for all designated States except US):
TERASPEIKKO OY [FI/FI]; Vipusenkatu 20, FIN-15230

Lahti (FT).

(72) Inventor; and
(75) Inventor/Applicant (for US only): TUOMINEN, Kari
[FI/FI]; Pallaskatu 10 A 3, FIN-15900 Lahti (FD).

(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23,
P.O.Box 148, FIN-00121 Helsinki (FI).

(81) Designated States (national): AE, AG, AL, AM, AT (util-
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util-
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE
(utility model), EE, ES, FI (utility model), FI, GB, GD, 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,
MW, MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU,
SC, SD, SE, SG, SK (utility model), SK, SL, TJ, TM, TN,
TR, TT, TZ, UA, UG, US,UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 1S, JP, KE, KG,

[Continued on next page]

(54) Title: STEEL BEAM

(57) Abstract: The invention relates to a steel beam that is arranged to serve together with concrete as a bearing composite structure
€7 for various slab systems, the com-posite structure comprising a base plate (1) and two web parts (2, 3) arranged side by side at a
distance from each other and joined at first ends of the web parts by means of a horizontal top part (4), whereby the base plate (1),
web parts (2, 3) and horizontal top part (4) are arranged to form a space that can be filled with concrete. One web part (2) is in a
manner known per se made slanted relative to the base plate (1) and a corbel flange (5) extending from it and equipped with openings
(6). The other web part (3) is, in turn, made sub-stantially perpendicular to the base plate (1) and has no openings.



WO 03/100187 AT |/ NAIH 00 AR 000 O A

KP KR KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, —  of inventorship (Rule 4.17(iv)) for US only

MN, MW, MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU,

SC, SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,

UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM, Published:

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian —  with international search report

patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

GB, GR, HU, IE, IT, LU, MC, NI, PT, RO, SE, SI, SK, TR),  For two-letter codes and other abbreviations, refer to the "Guid-
OAPI patent (BF, BJ, CE, CG, CI, CM, GA, GN, GQ, GW,  ance Notes on Codes and Abbreviations" appearing at the begin-
ML, MR, NE, SN, TD, TG) ning of each regular issue of the PCT Gazette.



10

15

20

25

30

35

WO 03/100187 PCT/F103/00399

STEEL BEAM

[0001] The invention relates to a steel beam that is arranged to
serve together with concrete as a bearing composite structure for various slab
systems, the composite structure comprising a base plate and two web parts
arranged side by side at a distance from each other and joined at first ends of
the web parts by means of a horizontal top part, whereby the base plate, web
parts and horizontal top part are arranged to form a space that can be filled
with concrete.

[0002] The invention relates to a beam, on which the bearing struc-
tures of a building, such as hollow-core slabs, composite slabs, shell slabs and
cast-in-situ, can be supported. During seam grouting or other concreting, the
beam is filled with concrete, and after the concrete has hardened, the beam
serves as a composite structure. Beams of this type are today quite well known
in the field of element structures. Examples of solutions known in the field are
those described in Finnish publications 85745 and 92089. The use of a com-
posite structure provides a steel beam that is lighter than the earlier ones and
the beam can be used at longer bearings than those in the earlier beams.

[0003] The solutions according to the prior art, such as the solutions
known from the above-mentioned publications, work in various structures with-
out problems. Various edge structures, which generate additional work, and
consequently also additional costs, when the prior art is used, constitute, how-
ever, a drawback.

[0004] It is an object of the invention to provide a steel beam, by
means of which the drawbacks of the prior art can be eliminated. This is
achieved by the present invention. The steel beam of the invention is charac-
terized in that one web part is in a manner known per se made slanted relative
to the base plate and a corbel flange extending from it and equipped with
openings, and that the other web part is made substantially perpendicular to
the base plate and has no openings.

[0005] The advantage of the invention over the prior art is above alll
the fact that the additional costs related to edge structures are eliminated in a
very advantageous manner. The steel beam of the invention is also simple,
whereby the introduction and use of the invention are advantageous. A yet fur-
ther advantage is that the beam of the invention, especially a beam intended
for edge structures, can be manufactured in the same manufacturing line as
the conventional, symmetrical steel-concrete composite beam. The above-
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mentioned matter makes the steel beam of the invention advantageous to
manufacture.

[0006] In the following, the invention will be described in more detail
by means of a preferred embodiment described in the attached drawing, in
which

Figures 1 is a longitudinal view of the steel beam of the invention,

Figure 2 is a perspective view of the steel beam of Figure 1,

Figure 3 is a perspective view of the steel beam of Figures 1 and 2
from another direction.

[0007] Figure 1 shows a general view of the steel beam of the in-
vention that is intended to serve together with concrete as a bearing composite
structure for various slab systems. The beam comprises a base plate 1 and
two web parts 2, 3. The web parts 2, 3 are arranged side by side at a distance
from each other and joined at the first edges of the web parts 2, 3 by means of
a horizontal top part 4. The web parts 2, 3 and horizontal top part 4 are ar-
ranged to form a space that can be filled with concrete. The web part 2 has
openings 6, through which concrete can be fed into the space formed by the
base plate 1, web parts 2, 3 and top part 4. The beam also has a corbel flange
5, on which a hollow-core slab, for instance, is arranged. All above-mentioned
beam parts can be cut from a steel plate.

[0008] The operation of the steel beam as a composite structure is
known to a person skilled in the art and, thus, need not be described in more
detain herein. In this context, reference is made for instance to the Finnish
publications 85745 and 92089 mentioned earlier.

[0009] According to the essential idea of the invention, the second
web part 2 is made in a manner known per se into a part that is equipped with
openings and slanted relative to the base plate 1 and the corbel flange 5 ex-
tending from it. The second web part 3 is, in turn, made into an opening-free
part substantially perpendicular to the base plate 1. The above-mentioned mat-
ters are shown not only in Figure 1, but also especially well in Figures 2 and 3.

[0010] The above-mentioned solution provides an asymmetric beam
that is especially suitable for edge structures. A beam suitable for edge struc-
tures refers herein to the beam forming the edge of a structure, such as a
plane of a building, in such a manner that the opening-free web plate 3 forms
the edge surface of the plane.
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[0011] An especially advantageous solution is to have side supports
7 and centre supports 8 arranged on the base plate 1 at regular intervals in the
longitudinal direction of the beam. The side supports 7 are arranged to deter-
mine the position of the web plate 2 equipped with openings 6 in relation to the
base plate 1 and the centre parts 8 are, in turn, arranged to determine the lo-
cation of the bottom surface of the top plate forming the top part 4. The side
supports 7 and centre supports 8 can in principle be made in any shape. It has,
however, been proven especially advantageous to have substantially L-shaped
side supports 7 with first free ends 7a arranged to determine the location of the
lower edge of the web plate 2 equipped with openings 6 and second free ends
7b correspondingly arranged to determine the location of the top edge of the
web plate 2 equipped with openings 6. This type of solution is shown in Fig-
ures 1to 3.

[0012] It has been found advantageous that the above-mentioned
centre supports 8 be substantially elongated parts with one end arranged to
support itself on the top surface of the base plate 1 and the other end corre-
spondingly to the bottom surface of the top plate 4 of the finished beam.

[0013] The side supports 7 and centre supports 8 can be fastened
to the base plate 1 in any suitable manner. Welding has been found especially
advantageous.

[0014] The side supports 7 and centre supports 8 support the web
parts and the plate forming the top part 4 during manufacturing preferably in
such a manner that manufacture can take place without a costly jig, whereby
the costs can be reduced in comparison with the prior art.

[0015] The invention can also be applied in such a manner that the
web parts 2, 3 are cut to a curved shape according to the pre-cambering of the
beam. In this type of solution, the use of the side supports 7 and centre sup-
ports 8 is especially advantageous, since the side supports 7 and centre sup-
ports 8 support and guide the web parts 2, 3 and the plate forming the top part
4 very effectively during the stage, in which the base plate 1 is bent to the cur-
vature according to the web plates. When the base plate is bent in the manner
described above, the plate forming the top part 4 is also shaped by means of
the centre supports 8 to the correct curvature.

[0016] The base plate 1, web parts 2, 3 and the plate forming the
top part 4 are fastened to each other by welding. If necessary, the beam can
also be equipped with end flanges that close the end parts. The end flanges
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are fastened by welding to the ends of the beam.

[0017] The above embodiment of the invention is not intended to
restrict the invention in any way, but the invention can be modified freely within
the scope of the claims. Thus, it is clear that the steel beam of the invention or
its details need not be exactly as shown in the figures, and solutions of a dif-
ferent kind are also possible. For instance, the side and centre supports need
not be exactly parts cut from a planar material as shown in the figures, but can
also be made from a rod material. The side and centre supports also need not
be separate parts, as shown in the figures, but they can be made into a uni-
form part, if such a solution is deemed necessary.
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CLAIMS

1. A steel beam that is arranged to serve together with concrete as
a bearing composite structure for various slab systems, the composite struc-
ture comprising a base plate (1) and two web parts (2, 3) arranged side by side
at a distance from each other and joined at first ends of the web parts by
means of a horizontal top part (4), whereby the base plate (1), web parts (2, 3)
and horizontal top part (4) are arranged to form a space that can be filled with
concrete,characterized in that one web part (2) is in a manner known
per se made slanted relative to the base plate (1) and a corbel flange (5) ex-
tending from it and equipped with openings (6), and that the other web part (3)
is made substantially perpendicular to the base plate (1) and has no openings.

2. A steel beam as claimed in claim 1, characterized in that
side supports (7) and centre supports (8) are arranged on the base plate (1) at
regular intervals in the longitudinal direction of the beam, whereby the side
supports (7) are arranged to determine the position of the web plate (2)
equipped with openings (6) in relation to the base plate (1) and the centre
parts (8) are arranged to determine the location of the bottom surface of the
top plate forming the top part (4).

3. A steel beam as claimed in claim 2, characterized in that
the side supports (7) are substantially L-shaped parts with one end (7a) ar-
ranged to determine the location of the lower edge of the web plate (2)
equipped with openings (6) and the other end (7b) correspondingly arranged to
determine the location of the top edge of the web plate (2) equipped with open-
ings (6).

4. A steel beam as claimed in claim 3, characterized in that
the centre supports (8) are substantially elongated parts with one end arranged
to support itself on the top surface of the base plate (1) and the other end cor-
respondingly to the bottom surface of the top plate forming the top surface (4)
of the finished beam.

5. A steel beam as claimed in any one of the preceding claims 1 to
4,characterized inthat the web plates (2, 3) are cut to a curved shape
according to the pre-cambering of the beam.
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