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(54) CONNECTOR FOR STEEL STRUCTURES

(57) A steel structural connector, comprising a verti-
cally-oriented connecting body for connecting to columns
and a horizontally-oriented connecting body for connect-
ing to beams, where one end of the horizontally-oriented
connecting body is connected to the vertically-oriented
connecting body. The vertically-oriented connecting
body further includes sequentially arranged front side-
wall, left sidewall, rear sidewall, and right sidewall. On at
least one end of the vertically-oriented connecting body,
there are several installation through-holes for connect-
ing to columns. The vertically-oriented connecting body
has installation through-holes on one end of each side-
wall with an inwardly extending concave portion along
the length direction of the vertically-oriented connecting
body. The installation through-holes are placed within
the concave portion. The presentinvention enhances the
stability and structural strength of connections when used
at locations with installation through-holes for external
vertical components, while simultaneously connecting
both horizontal and vertical components.

FIG. 1

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 361 365 A1 2

Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of ar-
chitectural materials technology, particularly to a connec-
tor for steel structures.

BACKGROUND OF THE INVENTION

[0002] With the maturation of technology, prefabricat-
ed construction has begun to emerge and has garnered
widespread attention in the construction industry. Pre-
fabricated construction refers to the assembly of build-
ings on-site using pre-made components. The advantag-
es of such construction are rapid construction, reduced
susceptibility to weather conditions, labor efficiency, and
enhanced building quality.

[0003] The inventors in a previously filed Chinese pat-
ent application, with publication number
CN114250860A, disclosed an invention related to a con-
nection unit for prefabricated construction. This unitcom-
prises a first tubular body, a second tubular body, and a
connector for connecting the first and second tubular
bodies. The connector has multiple installation through-
holes at both ends, and the first and second tubular bod-
ies have corresponding connecting through-holes. The
ends of the connector are embedded into the first and
second tubular bodies, ensuring a one-to-one corre-
spondence between the installation through-holes and
the connecting through-holes. A bolt assembly succes-
sively passes through the connecting through-holes on
the first and second tubular bodies and the installation
through-holes on the connector, thereby connecting the
connector to the first and second tubular bodies.

[0004] However, the aforementioned patent has the
following shortcomings: Firstly, it can only achieve verti-
cal connections between components. Secondly, the
structural stability at the connection point is suboptimal.

SUMMARY OF THE INVENTION

[0005] The object of the presentinvention is to provide
a connector for steel structures that achieves simultane-
ous connections of both horizontal and vertical compo-
nents. Furthermore, it enhances the stability and struc-
tural strength of the connection when connecting with
external vertical components at locations equipped with
installation through-holes.

[0006] Toachievethe aforementioned object, the tech-
nical solution employed in the present invention is as
follows: a connector for steel structures includes a verti-
cally-oriented connecting body for connection to columns
and a horizontally-oriented connecting body for connec-
tion to beams. One end of the horizontally-oriented con-
necting body is connected to the vertically-oriented con-
necting body. The vertically-oriented connecting body in-
cludes a front sidewall, a left sidewall, a rear sidewall,
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and a right sidewall arranged sequentially. A plurality of
installation through-holes for connecting with columns
are provided on at least one end of the sidewalls of the
vertically-oriented connecting body. An inward concave
portion extending in a length direction of the vertically-
oriented connecting body is located on the sidewalls of
the vertically-oriented connecting body. The installation
through-holes are located on the inward concave portion.
[0007] Further improved aspects of the aforemen-
tioned technical solution are as follows:

1.Insome embodiments, the inward concave portion
is distributed along the length of the vertically-orient-
ed connecting body and is situated at the center of
each sidewall.

2. In some embodiments, the horizontally-oriented
connecting body can be set at 1 to 4, with each hor-
izontally-oriented connecting body being welded to
a sidewall of the vertically-oriented connecting body.
3. In some embodiments, the horizontally-oriented
connecting body can be one of a steel pipe connec-
tor, an I-beam connector, or a C-beam connector.
4. In some embodiments, the installation through-
holes are situated at one end of the vertically-orient-
ed connecting body, and at least two sidewalls on
the other end of the vertically-oriented connecting
body are each connected to a horizontally-oriented
connecting body.

5. In some embodiments, atleast two horizontal con-
necting bodies are connected to the two sidewalls in
the middle area of the vertically-oriented connecting
body, and installation through-holes are provided at
both ends of the vertically-oriented connecting body.
6. In some embodiments, the front, left, rear, and
right sidewalls are connected sequentially.

7. In some embodiments, the sidewalls of the same
width in the front, left, rear, and right are intercon-
nected with right-angled wall plates bent inwardly.
8. In some embodiments, the widths of the front, rear,
and right sidewalls are the same and are smaller
than the width of the left sidewall. The right sidewall
opposite the left sidewall is interconnected with the
front and rear sidewalls by right-angled wall plates
bent inwardly.

9. In some embodiments, the widths of the front and
right sidewalls, which are the same, are smaller than
the widths of the left and rear sidewalls. The front
sidewall connected to the left sidewall and the right
sidewall connected to the rear sidewall are intercon-
nected by right-angled wall plates bent inwardly.

[0008] Due to the application of the aforementioned
technical solution, the presentinvention offers the follow-
ing advantages when compared to existing technology:
[0009] The connector for steel structuresin the present
invention includes a vertically-oriented connecting body
for attachment to columns and a horizontally-oriented
connecting body for attachment to beams. The vertically-
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oriented connecting body includes sequentially arranged
front, left, rear, and right sidewalls. Multiple installation
through-holes for connecting with columns are provided
on sidewalls of at least one end of the vertically-oriented
connecting body. An inward concave portion extending
along the length direction of the vertically-oriented con-
necting body is situated on the sidewalls at one end of
the vertically-oriented connecting body. The installation
through-holes are positioned within the inward concave
portion. This design achieves simultaneous connections
of both horizontal and vertical components, enhances
the structural strength of the vertically-oriented connect-
ing body itself, prevents position misalignment between
interconnected components when connecting to external
vertical components at locations equipped with installa-
tion through-holes, thereby improving connection stabil-
ity and structural strength. Additionally, when connecting
to external vertical components, the inward concave por-
tion provides an embedding area for the bolt head, en-
suring the planarity and smoothness of the connection
structure’s external facade and facilitating subsequent
decorative construction.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1 shows a schematic diagram of the connector
for steel structures according to one embodiment in
the present invention.

FIG. 2 shows a top view of the connector depicted
in FIG. 1.

FIG. 3 shows a partially-enlarged view of the con-
nector from FIG. 2.

FIG. 4 shows a schematic diagram of the connector
for steel structures according to another embodi-
ment in the present invention.

FIG. 5 shows a top view of the connector depicted
in FIG. 4.

FIG. 6 shows a partially-enlarged view of the con-
nector from FIG. 5.

FIG. 7 shows a schematic diagram of the connector
for steel structures according to yet embodiment in
the present invention.

FIG. 8 shows a top view of the connector in FIG. 7.
FIG. 9 shows a partially-enlarged view of the con-
nector from FIG. 8.

FIG. 10 shows a cross-sectional view of the connec-
tor for steel structures in use.

[0011] In the drawings: 100, vertically-oriented con-
necting body; 200, horizontally-oriented connecting
body; 11, front sidewall; 12, left sidewall; 13, rear side-
wall; 14, the right sidewall; 2, installation through-hole;
3, inward concave portion; 4, right-angled wall plate.
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DETAILED DESCRIPTION OF THE INVENTION
EMBODIMENT ONE

[0012] As shown in FIGS. 1-3, the present invention
provides a connector for steel structures. The connector
for steel structures includes a vertically-oriented connect-
ing body 100 for attachment to columns and a horizon-
tally-oriented connecting body 200 for attachment to
beams. One end of the horizontally-oriented connecting
body 200 is connected to the vertically-oriented connect-
ing body 100, as illustrated in FIG. 1, where the horizon-
tally-oriented connecting body 200 is horizontally linked
to the vertically-oriented connecting body 100, typically
through welding or other suitable means.

[0013] The connector for steel structures is intended
for use in architectural scenarios featuring columns and
beams. The vertically-oriented connecting body 100
serves for column connections, while the horizontally-
oriented connecting body 200 is used for beam connec-
tions. As shown in FIG. 1, the horizontally-oriented con-
necting body 200 connects vertically to the vertically-ori-
ented connecting body 100.

[0014] Furthermore, the vertically-oriented connecting
body 100 comprises sequentially arranged front sidewall
11, left sidewall 12, rear sidewall 13, and right sidewall
14. It should be noted that the front sidewall 11 is opposite
the rear sidewall 13, while the left sidewall 12 is opposite
the right sidewall 14. The orientation of front, rear, left,
and right is based on the perspective of FIG. 1.

[0015] The frontsidewall 11, left sidewall 12, rear side-
wall 13, and right sidewall 14 are connected sequentially,
forming an enclosed vertically-oriented connecting body
100 with an inner cavity. In use, columns can pass
through this inner cavity and connect with the vertically-
oriented connecting body 100. Moreover, several instal-
lation through-holes 2 for column connections are pro-
vided on various sidewalls of the vertically-oriented con-
necting body 100 at least one end.

[0016] As columns pass through the inner cavity, users
can secure them by passing fasteners through the instal-
lation through-holes 2, ensuring a strong connection be-
tween the columns and the vertical connector. The ver-
tically-oriented connecting body 100 also features inward
concave portions 3 extending in the length direction of
the vertically-oriented connecting body 100 on the side-
walls where the installation through-holes 2 are located.
The installation through-holes 2 are positioned within
these inward concave portions 3.

[0017] These inward concave portions 3 extend along
the entire length of the vertically-oriented connecting
body 100 and are centrally located on each sidewall. The
installation through-holes 2 are positioned at one end of
the vertically-oriented connecting body 100, and at least
two sidewalls on the other end of the vertically-oriented
connecting body 100 are each connected to one of the
horizontal connecting bodies 200. In alternative embod-
iments, installation through-holes 2 are provided at both
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ends of the vertically-oriented connecting body 100.
[0018] Furthermore, as shown in FIGS. 1 and 2, the
horizontal connecting bodies 200 are set at four. Each
of these horizontal connecting bodies 200 is welded to
the front sidewall 11, left sidewall 12, rear sidewall 13, or
right sidewall 14 in the middle region of the vertically-
oriented connecting body 100.

[0019] Thelengths of the front sidewall 11, left sidewall
12, rear sidewall 13, and right sidewall 14 can be equal,
as seen in FIGS. 1-3. In other embodiments, the lengths
of these sidewalls may also be equal.

[0020] As an example, in further embodiments as
shown in FIGS. 4-6, the lengths of the front sidewall 11,
left sidewall 12, rear sidewall 13, and right sidewall 14
are unequal. Specifically, the left sidewall 12 and right
sidewall 14 have equal lengths, while the front sidewall
11 and rear sidewall 14 have unequal lengths. Referring
to FIG. 4, the length of the front sidewall 11 is shorter
than the rear sidewall 13. In this case, the front sidewall
11 is connected to the left sidewall 12 by a right-angled
wall plate 4 bent inwardly, and the front sidewall 11 is
also connected to the right sidewall 14 through another
right-angled wall plate 4 bentinwardly. As shown in FIGS.
4-5, there are three horizontal connecting bodies 200.
Each of these horizontal connecting bodies 200 is welded
to the front sidewall 11, rear sidewall 13, or right sidewall
14 in the middle region of the vertically-oriented connect-
ing body 100.

[0021] As illustrated in FIG. 10, when connecting the
vertically-oriented connecting body 100 to external ver-
tical components, fasteners such as bolts or expansion
screws are used to pass through the installation through-
holes. The inward concave portions provide a recessed
area for the bolt heads, ensuring that they do not pro-
trude, which enhances aesthetics. This feature also fa-
cilitates subsequent decorative finishing.

[0022] In another embodiment, the lengths of the front
sidewall 11, left sidewall 12, rear sidewall 13, and right
sidewall 14 are equal, as shown in FIGS. 7-9.

[0023] The sidewalls with equal lengths, namely, the
front sidewall 11, left sidewall 12, rear sidewall 13, and
right sidewall 14, are interconnected through right-angled
wall plates 4 bent inwardly. As depicted in FIG. 9, the
front sidewall 11 is connected to the left sidewall 12
through aright-angled wall plate 4 bentinwardly. Itis also
connected to the right sidewall 14 through another right-
angled wall plate 4 bent inwardly. The rear sidewall 13
is connected to the left sidewall 12 through a right-angled
wall plate 4 bent inwardly and also to the right sidewall
14 through another right-angled wall plate 4 bent inward-
ly. In this embodiment, the horizontal connecting bodies
200 can be set at four, with each of them being welded
to the front sidewall 11, left sidewall 12, rear sidewall 13,
or right sidewall 14 in the middle region of the vertically-
oriented connecting body 100.

[0024] The horizontal connecting bodies 200 can be
steel pipe connectors or I-beam connectors.

[0025] When using the connector for steel structures
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described above, the vertically-oriented connecting body
further includes sequentially arranged front sidewall, left
sidewall, rear sidewall, and right sidewall, with several
installation through-holes for column connections provid-
ed on at least one end of the vertically-oriented connect-
ing body on various sidewalls. The vertically-oriented
connecting body also has installation through-holes lo-
cated at one end of the sidewalls with an inward concave
portion extending along the length direction of the verti-
cally-oriented connecting body, with the installation
through-holes situated within the inward concave portion.
This design allows simultaneous connections of both hor-
izontal and vertical components, enhancing the structural
strength of the vertically-oriented connecting body itself.
It also prevents position misalignment between intercon-
nected components at locations equipped with installa-
tion through-holes when connecting to external vertical
components, thus improving connection stability and
structural strength. Moreover, when connecting to exter-
nal vertical components, the inward concave portion pro-
vides an embedding area for the bolt heads, ensuring
the planarity and smoothness of the connection struc-
ture’s external facade and facilitating subsequent deco-
rative construction.

[0026] The above embodiments are provided for illus-
trating the technical concept and characteristics of the
presentinvention. Their purpose is to enable those skilled
in the art to understand the content of the present inven-
tion and implement it. They do not, however, limit the
scope of protection of the present invention. Equivalent
changes or modifications made in accordance with the
essence of the present invention are encompassed with-
in the scope of protection of the present invention.

Claims

1. A connector for steel structures, comprising a verti-
cally-oriented connecting body (100) for connecting
to columns and a horizontally-oriented connecting
body (200) for connecting to beams, wherein one
end of the horizontally-oriented connecting body
(200) is connected to the vertically-oriented connect-
ing body (100);

the vertically-oriented connecting body (100)
comprises a front sidewall (11), a left sidewall
(12), a rear sidewall (13), and a right sidewall
(14) which are sequentially arranged;
characterized in that

aplurality of installation through-holes (2) for col-
umn connections are provided on each sidewall
of the vertically-oriented connecting body (100)
at least one end;

the vertically-oriented connecting body (100)
has an inward concave portion (3) extending
along the length direction of the vertically-orient-
ed connecting body (100) on each sidewall
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where the installation through-holes (2) are lo-
cated.

The connector for steel structures according to claim
1, characterized in that the inward concave portion
(3) is distributed along the length direction of the ver-
tically-oriented connecting body (100) and is located
at the center of each sidewall.

The connector for steel structures according to claim
1, characterized in that the horizontally-oriented
connecting body (200) is provided in a range of 1 to
4, with each horizontally-oriented connecting body
(200) being welded to one sidewall of the vertically-
oriented connecting body (100).

The connector for steel structures according to claim
1, characterized in that the horizontally-oriented
connecting body (200) is selected from the group
consisting of steel pipe connectors, I-beam connec-
tors, or C-section steel connectors.

The connector for steel structures according to claim
1, characterized in that the installation through-
holes (2) are located at one end of the vertically-
oriented connecting body (100), and at least two
sidewalls of the other end of the vertically-oriented
connecting body (100) are each connected to one
of the horizontal connecting bodies (200).

The connector for steel structures according to claim
1, characterized in that at least two of the horizontal
connecting bodies (200) are each connected to two
sidewalls in the middle region of the vertically-orient-
ed connecting body (100), and the vertically-oriented
connecting body (100) has installation through-holes
(2) at both ends.

The connector for steel structures according to claim
1, characterized in that the front sidewall (11), left
sidewall (12), rear sidewall (13), and right sidewall
(14) are sequentially connected.

The connector for steel structures according to claim
1, characterized in that sidewalls of the same width
for the front sidewall (11), left sidewall (12), rear side-
wall (13), and right sidewall (14) are interconnected
by right-angled wall plates (4) that are inwardly bent.

The connector for steel structures according to claim
1, characterized in that the front sidewall (11), rear
sidewall (13), and right sidewall (14) have the same
width and are all smaller than the width of the left
sidewall (12), and the right sidewall (14) positioned
opposite the left sidewall (12) is interconnected to
the front sidewall (11) and rear sidewall (13) through
right-angled wall plates (4) that are inwardly bent.
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10. The connector for steel structures according to claim

1, characterized in that the width of the front side-
wall (11) and the right sidewall (14), both of which
have the same width, is smaller than the width of the
left sidewall (12) and the rear sidewall (13), and the
front sidewall (11) connected to the left sidewall (12)
and the right sidewall (14) connected to the rear side-
wall (13) are interconnected through right-angled
wall plates (4) that are inwardly bent.
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