
(19) *EP004682332A1*
(11) EP 4 682 332 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.01.2026 Bulletin 2026/04

(21) Application number: 25178488.0

(22) Date of filing: 23.05.2025

(51) International Patent Classification (IPC):
E04H 15/18 (2006.01) E04B 1/00 (2006.01)
E04F 10/00 (2006.01) E04F 10/08 (2006.01)
E04H 15/58 (2006.01) E04B 1/24 (2006.01)
E04H 1/12 (2006.01)

(52) Cooperative Patent Classification (CPC):
E04H 15/18; E04B 1/0046; E04F 10/08;
E04H 15/58; E04B 2001/2451; E04H 1/1205

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH LA MA MD TN

(30) Priority: 16.07.2024 CN 202410950956

(71) Applicant: Ningbo Helong New Material Co., Ltd.
Ningbo Zhejiang 315300 (CN)

(72) Inventors:
• LIU, Xiang
Ningbo, 315300 (CN)

• CHEN, Guohui
Ningbo, 315300 (CN)

• LIU, Qijie
Ningbo, 315300 (CN)

• SHAO, Yixuan
Ningbo, 315300 (CN)

• XIANG, Ze
Ningbo, 315300 (CN)

• HONG, Xiao
Ningbo, 315300 (CN)

(74) Representative: Dr. Gassner & Partner mbB
Wetterkreuz 3
91058 Erlangen (DE)

(54) MODULAR COURTYARD PERGOLA AND ASSEMBLY METHOD

(57) A modular pergola including a plurality of col-
umns (1) which are vertically erected, crossbeams (2)
and screen assemblies (4) that are horizontally arranged
between adjacent ones of the plurality of columns. The
pergola further includes connecting assemblies config-
ured to connect the plurality of columns with the cross-
beams, where a top of each of the plurality of columns is
provided with a socket end (12) corresponding to a
respective one of the connecting assemblies, two ends
of each of the crossbeams are provided with inclined
sockets (21), one of the inclined sockets of each of the
crossbeams is combined with a respective one of the
inclined sockets of a respective adjacent one of the
crossbeams tomatch the socket end, and the cover plate
is hermetically inserted into tops of the crossbeams to
cover the connecting assemblies.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of pergola, and in particular, to a modular courtyard
pergola and an assembly method.

BACKGROUND ART

[0002] A pergola is a component that supports objects
to prevent them from tipping over, which usually includes
columns, beams, slabs, web members, crossbeams,
uprights, diagonal braces, supporting seats, pillars,
joints, etc. The pergola combines aesthetics and func-
tionality, and is an important means of constructing ex-
terior characteristics of buildings and dividing spatial
patterns.
[0003] Existing pergolas are divided into modular and
non-modular types. Although non-modular pergola ex-
hibits highly wind-resistant and earthquake-resistant
properties, but its transportation is cumbersome and
structure is relatively large. Modular pergola has advan-
tages of convenient transportation and easy assembly,
the application thereof is becoming increasingly wide-
spread. Themodular pergola is composedof aplurality of
components, and an interface treatment between com-
ponents is a critical aspect of the construction process.
However, existingmodular pergola has serious problems
of looseness andwater leakage in interface connections.

SUMMARY

[0004] In order to improve theoverall structural stability
of the courtyard pergola system while ensuring effective
waterproofing performance, the present application pro-
vides a modular courtyard pergola and an assembly
method.
[0005] The invention is set out in the appended set of
claims.
[0006] According to the invention, it is provided amod-
ular courtyard pergola as claimed in claim 1 and an
assembly method as claimed in claim 10.
[0007] By adopting the technical solution of the inven-
tion, when assembling the pergola, the inclined sockets
of adjacent crossbeams form an opening to match with
the socket end, thus realizing the connections between
the crossbeams and the columns by means of the con-
necting assembly. Compared with a direct connection
between the crossbeams and the column, the present
application can enhance the overall stability of the per-
gola structure, and improve the flexibility of the connect-
ing assembly, so as to adapt to different installation
environments while facilitating the assembly of construc-
tion personnel. In addition, the top of the crossbeams is
covered with the cover plate to minimize the ingress of
rainwater into the connection surfaces between the
crossbeams and the columns.

[0008] Optionally, each of the connecting assemblies
includes a lower connector, an upper connector, and a
locking element, where the lower connector is fixedly
sleeved on the socket end, each of the crossbeams is
configured with a first positioning groove in each of its
inclined sockets, into which the lower connector is in-
serted, and the upper connector is inserted at a joint of
adjacent ones of the crossbeams.
[0009] The above technical solution discloses a struc-
tural composition of the connecting assembly, the upper
connector and the lower connector are adopted to re-
spectively press upper and lower sides of the cross-
beams, which can effectively disperse and transmit the
stress on the ends of the crossbeams, thereby improving
the overall stability of the structure, because two con-
nectors can provide a larger connection contact area to
improve the connection strength.
[0010] Optionally, the lower connector includes a
sleeve part and two first extension parts respectively
on two adjacent sides of the sleeve part, where the two
first extension parts are inserted into the adjacent ones of
the crossbeams, each of the first extension parts is
provided with a first socket, each of the crossbeams is
configured with a first through hole corresponding to the
first socket, and the locking element is fixed to the first
socket through the first through hole.
[0011] The above technical solution specifically dis-
closes the structure of the lower connector. During as-
sembly, the lower connector is first inserted into the
socket end, then ends of the crossbeams are inserted
into the first extension parts, and each of the crossbeams
is fixed with the lower connector through the locking
element, that is, adjacent crossbeamsare fixedwith each
other.
[0012] Optionally, a seal gap is formed between a
bottom of the lower connector and a bottom of the socket
end, into which one of the crossbeams is inserted.
[0013] By the seal gap in the above technical solution,
a bottom surface of one of the crossbeams and a top
surfaceof one of the columnsare in contactwhen theone
of the crossbeams is inserted into, so as to seal the lower
connector.
[0014] Optionally, the upper connector includes a po-
sitioning part and two second extension parts respec-
tively on two adjacent sides of the positioning part, where
the twosecondextensionparts respectivelyextendalong
extension directions of the adjacent ones of the cross-
beams, a connecting frame is provided inside the posi-
tioning part, an inner wall of the connecting frame is
provided with a second socket, the socket end has a
connecting tube corresponding to the second socket,
each of the crossbeams has a second through hole
corresponding to the second socket, and the locking
element is inserted into the second through hole, the
second socket and the connecting tube to connect a
respective one of the crossbeams, the upper connector,
and a respective one of the plurality of columns.
[0015] The above technical solution discloses the
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structure of the upper connector. After completing the
preliminary connection of the lower connector to two
crossbeams, the upper connector is inserted into corners
of two crossbeams, so that the second extension parts
are inserted into the tops of the two crossbeams respec-
tively, then the locking element is into the first connecting
tube sequentially through the second through hole and
the first socket, so as to realize the fixed connection
between the crossbeams and the columns.
[0016] Optionally, a top of each of the crossbeams is
configuredwith a through groove along a length direction
thereof for accommodating one of the second extension
parts, where each of the crossbeams is configured with
two insertion slots on two sides of the through groove, the
cover plate has seal strips that are hermetically inserted
into the insertion slots respectively, and each of the
crossbeams is provided with a clamping side strip con-
figured to press a respectively one of the seal strips in
each of the insertion slots.
[0017] By adopting the above technical solution, after
completing the connection of the upper connector, the
cover plate is inserted into the topof the crossbeams, and
the seal strips of the cover plate are inserted into the
insertion slots respectively, so that the clamping side strip
presses tightly against a side wall of the seal strip, caus-
ing the seal strip to deform and bend inward, thereby
improving the sealing effect between the seal strip and
the insertion slots.
[0018] Optionally, each of the screen assemblies in-
cludes a first screen that is slidably installed on the cross-
beams, and a second screen that is vertically erected
between respective adjacent ones of the plurality of
columns, where the first screen includes at least three
third through holes and screen partitions inside the third
through holes, an inner side of each of the crossbeams
has a through slot along a length direction thereof, into
which the first screen is slidable, and the second screens
are fixed at intervals to a bottom of each of the cross-
beams.
[0019] By adopting the above technical solution, the
first screen is slidingly installed between twocrossbeams
through the groove in horizontal direction, which simpli-
fies the installation of the first screen.
[0020] Optionally, the base includes a base plate and a
vertical rod that is erected vertically on the base plate,
where a side wall of the vertical rod is configured with a
lateral gap, into which the connecting tube is inserted.
[0021] By adopting the above technical solution, the
bottom of the columns are preliminarily fixed with the
bases respectively through the connection of the col-
umns and the connecting tubes, which facilitates the
fixed connection between the bases and the columns,
such that the pergola as a whole is fixed to the ground
through the bases, which can increase the contact area
with the ground and improve the structural strength
compared to the columns.
[0022] Optionally, the modular courtyard pergola
further includes a drainage assembly in each of the

insertion slots, where bottom walls of the insertion slots
are higher than a bottom wall of the through groove, the
drainageassembly includesa storagestrip, a shim, anda
guide strip, the storage strip is detachably provided on an
outer side of the cover plate, two ends of the storage strip
are provided with tearing parts to be lifted, the shim is
disposed on an inclined surface of an end of the cover
plate, the shim gradually inclines downwards from the
outer side to an inner side of the cover plate, and the
guide strip is provided on opposite side walls of adjacent
ones of the crossbeams away from a center of the per-
gola.
[0023] By providing the storage strip in the above
technical solution, it is possible to accommodate water
from the gap between the cover plate and the insertion
slots, the shim can guide water from the joint of adjacent
cover plates to flowout of topsurfacesof the cover plates,
thereby minimizing the ingress of rainwater into the col-
umns from outer side walls of the crossbeams.
[0024] In a second aspect, the assemblymethod of the
modular courtyard pergola includes following steps:

S1, fixedly connecting the bases and the plurality of
columns through self-tapping screws respectively,
then placing a plurality of sets of columns and bases
at four corners where layout positioning are com-
pleted according to design requirements, and fixing
the bases on the ground using expansion bolts;
S2, inserting the lower connector into the socket end
at the top of one of the plurality of columns, where
there is a clearance between the lower connector
andabottomof the socket end, passing countersunk
screws through the socket end froma sidewall of the
lower connector to connect the lower connector and
the socket end;
S3, inserting respective ones of the crossbeams
horizontally from two adjacent sides of the socket
end respectively, such that bottom surfaces of the
respective ones of the crossbeams tightly abut
against a top surface of a respective one of the
plurality of columns, inserting the locking element
into the first through hole and the first socket in
sequence to achieve a preliminary connection be-
tween the respective ones of the crossbeams and
the lower connector;
S4, inserting the upper connector vertically into
through grooves at the tops of the respective ones
of the crossbeams, inserting the locking element into
the second socket, the second through hole, and the
connecting tube in sequence to fix the respective
ones of the crossbeams, the upper connector, and
the socket end;
S5, completing the fixationof threeonesof the cross-
beams,whereonesideof thepergola is open, so that
a first screen horizontally slides into it, so that side
walls of the first screen are inserted into the through
slots of the crossbeams, and fixing a last one of
crossbeams after the first screen is installed on
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the top of the pergola;
S6, inserting the cover plate into the crossbeams in a
sealingmanner, fixing a second screen at the bottom
of the crossbeams and fixing a light strip on the
plurality of columns.

[0025] In summary, the present application includes at
least one of the following beneficial technical effects:

1. the modular courtyard pergola of the present
application includes the columns, the crossbeams,
the screen assemblies, the connecting assemblies,
the bases, and the cover plate, this structure is
stable, has high connection strength, and is easy
to assemble;
2. the present application uses the upper connector
and the lower connector to press upper and lower
sides of the crossbeam respectively, which can ef-
fectively disperseand transmit thestresson theends
of each crossbeam, thereby improving the overall
stability of the structure, the two connectors can
provide a larger connection contact area to improve
the connection strength;
3. the present application can further improve the
waterproof effect of the topof thepergola through the
drainage assembly, which minimize the ingress of
external rainwater into the internal connecting as-
semblies, thereby ensuring connection stability.

BRIEF DESCRIPTION OF THE DRAWINGS.

[0026]

Fig. 1 is a general structure view of Embodiment 1;
Fig. 2 is an exploded view of a column, a connecting
assembly, and a crossbeam in Embodiment 1;
Fig. 3 is a structure view of Embodiment after a lower
connector is installed;
Fig. 4 is apartially enlargedviewof portionA inFig. 3;
Fig. 5 is an exploded view showing a first installation
method of an upper connector in Embodiment 1;
Fig. 6 is an exploded view showing a second instal-
lationmethod of the upper connector in Embodiment
1.
Fig. 7 is a sectional view of the crossbeam and a
cover plate in Embodiment 1;
Fig. 8 is a schematic view of coordination between a
first screen and the crossbeam in Embodiment 1;
Fig. 9 is anexplodedviewof thecolumnandabase in
Embodiment 1;
Fig. 10 is a sectional view of an storage strip in
Embodiment 2;
Fig. 11 is a schematic viewshowing theendstructure
after the crossbeam and the cover plate is as-
sembled together in Embodiment 2;
Fig. 12 is a schematic structure view of a shim and a
guide strip in Embodiment 2.

DETAILED DESCRIPTION

[0027] In the description of the present application, it
should be understood that the directional or positional
relationships indicated by the terms "center", "longitudi-
nal", "transverse", "length", "width", "thickness", "up",
"down", "front", "back", "left", "right", "vertical", "horizon-
tal", "top", "bottom", "inside", "outside", "clockwise", "an-
ticlockwise", "axial", "radial", "circumferential", etc. are
basedon thedirectional or positional relationshipsshown
in the accompanying drawings, which are only for a
convenience of describing the present application and
simplifying the description, and do not indicate or imply
that the device or element referred to must be con-
structed and operated in a specific orientation. Due to
a fact that the disclosed embodiments of the present
application can be provided in different directions, these
directional terms are only used for illustration and should
not be considered as limitations. For example, "up" and
"down" are not necessarily limited to directions opposite
or consistent with a direction of gravity. In addition, fea-
tures limited to "first" and "second" may explicitly or
implicitly include one or more of these features.
[0028] The present application is further described in
detail below with reference to FIGS. 1‑11.
[0029] The present application discloses a modular
courtyard pergola and an assembly method.

Embodiment 1:

[0030] Referring to FIGS. 1 and 2, amodular courtyard
pergola includes a plurality of columns 1 which are verti-
cally erected, a crossbeam 2 which extends horizontally
between adjacent columns 1, a connecting assembly
configured for connecting the column 1 and the cross-
beam 2, a screen assembly 4 on the crossbeam 2, a
cover plate 5 for covering the connecting assembly, anda
base 6 configured for supporting.
[0031] The column 1 has a full-length rectangular
cross-section with open ends. The column 1 is integrally
formed with an inner reinforcing frame 11 in its length
direction, and the inner reinforcing frame 11 has a
#-shaped cross-section. A top of the column 1 is milled
to formasocket end12. The socket end12 is a # - shaped
inner hole of the inner reinforcing frame 11, whichmeans
that the cross-section of the socket end 12 is rectangular.
Inorder to facilitate connectionbetween thecolumn1and
the base 6 with the connecting assembly, the inner re-
inforcing frame 11 is integrally formed with a tube socket
13. The tube socket 13 includes a first tube socket 131 in
the# - shaped inner hole anda second tube socket 132 at
four corners of #‑ shaped inner hole. The first tube socket
131 and the second tube socket 132 are both arc-shaped
tubes with one open end.
[0032] The crossbeam 2 is a rectangular pipe, two
ends thereof are both formed with inclined sockets 21
whichcanbehorizontally inserted into thesocket ends12
respectively.An inclinationangleof the inclinedsocket 21
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is 45° . The crossbeam2 is providedwith a top plate 22, a
transverse reinforcement plate 23, and a bottom plate 24
spaced from top to bottom along a height direction. Both
ends of the bottom plate 24 and ends of the top plate 22
are flush with the inclined sockets 21 respectively, and a
length of the transverse reinforcement plate 23 is smaller
than that of the bottom plate 24. A first positioning groove
25 is formed between the transverse reinforcement plate
23 and the bottom plate 24. A second positioning groove
29 is formed between the transverse reinforcement plate
23 and the top plate 22.
[0033] Referring to FIGS. 2 and 3, the connecting
assembly includes a lower connector 31, an upper con-
nector 32, and locking elements 33. In this embodiment,
the locking elements 33 are self-tapping screws 331 and
countersunk screws 332. The lower connector 31 is
sleeved on the socket end 12, which includes a sleeve
part 311 and first extension parts 312 which are provided
on adjacent sides of the sleeve part 311. The sleeve part
311 has a rectangular inner hole that is adapted to the
socket end 12. The lower connector 31 and the socket
end 12 are fixedly connected by the countersunk screws
332, the countersunk screws 332 pass through the
sleeve part 311 and the socket end 12 along a horizontal
direction. There is a seal gap 34 between a bottomwall of
the lower connector 31 and the column 1.
[0034] Extension directions of the two first extension
parts 312 are perpendicular to each other. Each first
extension 312 is integrally formed with first sockets
313 on opposite inner side walls. A cross-section of
the first socket 313 is an arc-shaped ring, a curvature
of the arc-shaped ring is greater than 180° . An inner wall
of the first socket 313 is vertically provided with convex
parts 3131 along a circumferential direction.
[0035] After fixing the lower connector 31 with the
socket end 12, the crossbeam 2 is installed. When hor-
izontally inserting the crossbeam, the bottom plate 24 is
inserted into the seal gap 34, and the two first extension
parts 312 are respectively inserted into the first position-
ing grooves 25 between the transverse reinforcement
plates 23 and the bottom plates 24. The transverse
reinforcement plate 23 has a first through hole 231 cor-
responding to the first socket 313, and the top plate 22
hasastrip-shaped throughhole221corresponding to the
first through hole. The first through hole 231 is adapted to
the locking element 33, and a size of the strip-shaped
through hole 221 is larger than that of the first through
hole 231.
[0036] Referring to FIGS. 4, 5 and 6, the upper con-
nector 32 is configured to insert into a joint of adjacent
crossbeams 2, and it includes a positioning part 321 and
second extension parts 322 on two adjacent sidewalls of
the positioning part 321. A size of the upper connector 32
is the same as that of the lower connector 31, and a
difference between the upper connector 32 and the lower
connector 31 is that the upper connector is provided with
a rectangular connecting frame323 inside thepositioning
part 321. The connecting frame 323 is integrally formed

or detachably connected with the upper connector 32. In
this embodiment, the connecting frame 323 and the
upper connector 32 are fixedly connected by the counter-
sunk screws 332.
[0037] Inner walls of the connecting frame 323 are all
provided with second sockets 3231 that are structurally
consistent with the first tube socket 131. The second
socket 3231 corresponds one-to-one with the first tube
socket 131. The top plate 22 has second through holes
222 that correspond one-to-one with the first sockets
313. The top plate 22 is lower than a top surface of the
crossbeam2, so as to forma through grooves 26 through
the top plate 22 and two side walls of the crossbeam 2 for
positioning and inserting the upper connector 32.
[0038] The upper connector 32 can be assembled by
two methods. By the first assembly method the upper
connector 32 is inserted into a joint of two through
grooves 26 after a preliminary connection between the
crossbeams 2 and the lower connector 31 is completed.
Then, the self-tapping screws 331 are vertically inserted
into the second socket 3231, the second through hole
222, and the first tube socket 131, so as to further press
and fix the crossbeam 2 fixed by the upper connector 32.
[0039] By the second assembly method it is not ne-
cessary to install the connecting frame 323 on the upper
connector 32. The upper connecting frame 323 is in-
serted into the socket end 12 and fixed with the self-
tapping screws 331, by which it is to be ensured that a
distance between the upper connector 32 and the lower
connector 31 is greater thana thickness of the transverse
reinforcement plate 23. Then, the crossbeam 2 is hor-
izontally inserted into the column 1, by which the lower
connector 31 is inserted into the first positioning groove
25 and the upper connector 32 is inserted into the second
positioning groove 29.
[0040] Referring to FIG. 7, the crossbeam 2 is further
formed with insertion slots 27 on two sides of the through
groove 26 that match with the cover plate 5. A bottom
surface of the insertion slot 27 is higher than the through
groove 26. The cover plate 5 covers the crossbeam 2
hermetically, a length of the cover plate 5 is the same as
that of the crossbeam2, and its two ends are also formed
with inclined surfaces with the inclination angle of 45 °
respectively.
[0041] The crossbeam 2 is integrally formed with
clamping side strips 271 on two sides of the inner wall
of the insertion slot 27 along the horizontal direction. The
clamping side strips 271 is located closer to a topopening
of the insertion slot 27. A bottom of the cover plate 5 has
seal strips 51 on two sides which are configured to be
inserted into the insertion slots 27 respectively. The seal
strip 51 has a certain elastic deformation performance.
When theseal strip51 is inserted into the insertionslot27,
the clamping side strip 271 will compress and deform a
side wall of the seal strip 51 inward, improving a sealing
effect between the seal strip 51 and the insertion slot 27.
An end of the seal strip 51 is also formedwith an inwardly
inclined guide part 511.
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[0042] Referring to FIG. 8, the screen assembly 4
includes a first screen 41 which is slidably installed on
a side wall of the crossbeam 2, and a second screen 42
which is vertically fixed at a bottom of the crossbeam 2.
The first screen41 is generally in a shapeof a rectangular
frame, and it has three third through holes 411. An inner
wall of the third through holes 411 is evenly spaced with
screen partitions 412. An inner wall of the crossbeam 2
has a through slot 28 spanning two ends along the
horizontal direction, and the first screen 41 slides hor-
izontally to be inserted into the through slot 28.
[0043] Thesecondscreens42arevertically connected
with a bottom wall of the crossbeam 2 and are evenly
spaced apart from each other, by which a top and bottom
of the second screen 42 are fixed by screws.
[0044] Referring toFIGS.8and9, thebase6 includesa
base plate 61 and a vertical rod 62 which is fixedly
installed on a top of the base plate 61. The vertical rod
62 includes four L-shaped rods which extend vertically.
There are lateral gap 621 between adjacent L-shaped
rods. The lateral gaps 621 correspond one-to-one with
thefirst tubesockets131of the inner reinforcing frame11,
and a positioning of the base 6 relative to the column 1
can be achieved through the lateral gap 621 and the first
tube socket 131. A side wall of the column 1 is provided
with a light strip 14.
[0045] The base plate 61 is configured with fourth
through holes 611 surrounding the vertical rod 62, which
correspond one-to-one with the second tube sockets
132. After completing a preliminary positioning of the
base 6 and the column 1, the countersunk screw 332
pass through the fourth through hole 611 and is inserted
into the second tube socket 132 to fixedly connect the
base 6 and the column 1. A bottom of the base plate 61 is
further configured with a clearance slot 612 for accom-
modating screw heads of countersunk screws 332, so as
to prevent interference with the ground-level leveling of
the base plate 61.

Embodiment 2

[0046] Compared with Embodiment 1, this embodi-
ment has a same structure as Embodiment 1 except
for the structure of the cover plate and a presence of a
drainage assembly.
[0047] Referring to FIGS. 10, 11 and 12, in order to
improve a waterproof effect of a top of the courtyard
pergola and minimize the ingress of external rainwater
or moisture into the connecting assembly, the present
application is further provided with the drainage assem-
bly 7. The drainage assembly 7 includes a storage strip
71, a shim 72, and a guide strip 73.
[0048] The storage strip 71 is an upward-opening U-
shaped strip with elastic deformation capability. The sto-
rage strip 71 is detachably disposed on an outer side of
the cover plate 5, with a length direction that is the same
as that of the cover plate 5, and has tearing parts 711
extending to the crossbeam 2 at two ends. The storage

strip 71 is installed synchronously with the cover plate 5.
After a period of usage, there is water stored in the
storage strip 71 that enters a gap between the cover
plate 5 and the insertion slot 27. At this moment, the
tearing parts 711 may be pulled to remove the entire
storage strip 71 from a top of the pergola.
[0049] Two ends of the cover plate 5 have extension
parts 52 that extend to the top of the crossbeam 2. The
extension parts 52 completely cover the crossbeam 2.
The shim 72 is fixed on the inclined surfaces at two ends
of the cover plate 5 along the extension direction of the
cover plate, and extends to the extension parts 52. The
shims 72 on adjacent cover plates 5 abut against each
other and press against each other to form a guiding
channel with a U-shaped cross-section, a bottom of the
guiding channel gradually inclines downward from an
outer side to an inner side of the cover plate 5.
[0050] The guide strip 73 is fixedly installed on side
walls of adjacent crossbeams 2 on a side away from a
center of the pergola.A cross-sectionof theguide strip 73
is a curved surface that protrudes outward, to minimize
the ingress of rainwater into the inner side of the pergola
from outside.
[0051] The assemblymethod of themodular courtyard
pergola of the present application is as follows:

S1, fixedly connecting the bases and the columns
through the self-tapping screws respectively, then
placing a plurality of sets of columns and bases at
four corners where layout positioning are completed
according to design requirements, and fixing the
base on the ground using expansion bolts;
S2, inserting the lower connector into the socket end
at the topof the column, bywhich there is a clearance
between the lower connector and a bottom of the
socket end, passing thecountersunk screws through
thesocket end fromasidewall of the lower connector
to connect the lower connector and the socket end;
S3, inserting the respective crossbeamshorizontally
from two adjacent sides of the socket end respec-
tively, such that bottom surfaces of the respective
crossbeams tightly abut against a top surface of the
column, inserting the locking element into the strip-
shaped through hole, the first through hole, and the
first socket in sequence to achieve apreliminary
connection between the respective crossbeams
and the lower connector;
S4, inserting the upper connector vertically into a
through groove at the tops of the respective cross-
beams, inserting the locking element into the second
socket, the second through hole, and the connecting
tube in sequence to fix the respective crossbeams,
the upper connector, and the socket end;
S5, completing the fixation of three sets of cross-
beams, where one side of the pergola is open, to
slide the first screenhorizontally, so that a sidewall of
the first screen is inserted into the through slot of the
crossbeam, and fixing a last set of crossbeams after
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the first screen is installed on the top of the pergola,;
S6, inserting the cover plate into the crossbeam in a
sealing manner, fixing the second screen at the
bottom of the crossbeam and fixing the light strip
on the column as needed.

[0052] The above are the optional embodiments of the
present application, which are not intended to limit the
protection scopeof the present application. Therefore, all
equivalent changes made according to the structure,
shape and principle of the present application should
be covered within the protection scope of the present
application.

List of reference signs

[0053]

1 column
11 inner reinforcing frame
12 socket end
13 tube socket
131 first tube socket
132 second tube socket
2 crossbeam
21 inclined socket
22 top plate
221 strip-shaped through hole
222 second through hole
23 transverse reinforcement plate
231 first through hole
24 bottom plate
25 first positioning groove
26 through groove
27 insertion slot
271 clamping side strip
28 through slot
29 second positioning groove
31 lower connector
311 sleeve part
312 first extension part
313 first keyway sleeve
3131 convex part
32 upper connector
321 positioning part
322 second extension part
323 connecting frame
3231 second keyway sleeve
33 locking element
331 self-tapping screw
332 countersunk screw
34 seal gap
4 screen assembly
41 first screen
411 third through hole
412 partition of first screen
42 second screen
5 cover plate

51 seal strip
511 guide part
52 third extension part
6 base
61 base plate
611 fourth through hole
612 clearance groove
62 vertical rod
621 lateral gap
7 drainage assembly
71 storage strip
711 tearing part
72 shim
73 guide strip

Claims

1. A modular courtyard pergola, comprising a plurality
of columns (1) which are vertically erected, cross-
beams (2) and screen assemblies (4) that are hor-
izontally arranged between adjacent ones of the
plurality of columns (1), characterized in that the
modular courtyard pergola further comprises con-
necting assemblies configured to connect the plur-
ality of columns (1) with the crossbeams (2), a base
(6) at a bottom of each of the plurality of columns (1),
and a cover plate (5) configured for covering the
crossbeams (2), wherein a top of each of the plurality
of columns (1) is provided with a socket end (12)
corresponding to a respective one of the connecting
assemblies, two ends of each of the crossbeams (2)
are provided with inclined sockets (21), one of the
inclined sockets (21) of each of the crossbeams is
combined with a respective one of the inclined sock-
etsof a respectiveadjacentoneof thecrossbeams to
match the socket end (12), and the cover plate (5) is
hermetically inserted into tops of the crossbeams (2)
to cover the connecting assemblies.

2. Themodular courtyard pergola according to claim 1,
characterized in that each of the connecting as-
semblies comprises a lower connector (31), an
upper connector (32), and a locking element (33),
wherein the lower connector (31) is fixedly sleeved
on the socket end (12), each of the crossbeams (2) is
configuredwith a first positioning groove (25) in each
of its inclined sockets (21), into which the lower
connector (31) is inserted, and the upper connector
(32) is inserted at a joint of adjacent ones of the
crossbeams (2).

3. Themodular courtyard pergola according to claim 2,
characterized in that the lower connector (31) com-
prises a sleeve part (311) and two first extension
parts (312) respectively on two adjacent sides of the
sleeve part (311), wherein the two first extension
parts (312) are inserted into the adjacent ones of
the crossbeams (2), each of the first extension parts
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(312) is providedwith a first socket (313), each of the
crossbeams (2) is configuredwith a first throughhole
(231) corresponding to the first socket (313), and the
locking element (33) is fixed to the first socket (313)
through the first through hole (231).

4. Themodular courtyard pergola according to claim 3,
characterized in that a seal gap (34) is formed
between a bottom of the lower connector (31) and
a bottom of the socket end (12), into which one of the
crossbeams (2) is inserted.

5. Themodular courtyard pergola according to claim 2,
characterized in that the upper connector (32)
comprises a positioning part (321) and two second
extension parts respectively on twoadjacent sides of
the positioning part (321), wherein the two second
extension parts respectively extend along extension
directions of the adjacent ones of the crossbeams
(2), a connecting frame (323) is provided inside the
positioningpart (321), an innerwall of the connecting
frame (323) is providedwith a second socket (3231),
the socket end (12) has a connecting tube corre-
sponding to the second socket (3231), each of the
crossbeams (2) has a second through hole (222)
corresponding to the second socket (3231), and the
locking element (33) is inserted into the second
through hole (222), the second socket (3231) and
the connecting tube to connect a respective one of
the crossbeams (2), the upper connector (32), and a
respective one of the plurality of columns (1).

6. Themodular courtyard pergola according to claim 4,
characterized in that a top of each of the cross-
beams (2) is configured with a through groove (26)
along a length direction thereof for accommodating
one of the second extension parts, wherein each of
the crossbeams (2) is configured with two insertion
slots (27) on twosidesof the throughgroove (26), the
cover plate (5) has seal strips (51) that are herme-
tically inserted into the insertion slots (27) respec-
tively, and each of the crossbeams (2) is provided
with a clamping side strip (271) configured to press a
respectively one of the seal strips (51) in each of the
insertion slots (27).

7. Themodular courtyard pergola according to claim 1,
characterized in that each of the screen assem-
blies (4) comprises a first screen (41) that is slidably
installed on the crossbeams (2), and a second
screen (42) that is vertically erectedbetween respec-
tive adjacent ones of the plurality of columns (1),
wherein the first screen (41) comprises at least three
third through holes (411) and screen partitions (412)
inside the third through holes (411), an inner side of
each of the crossbeams (2) has a through slot (28)
along a length direction thereof, into which the first
screen (41) is slidable, and the second screens (42)

are fixed at intervals to a bottom of each of the
crossbeams (2).

8. Themodular courtyard pergola according to claim 4,
characterized in that the base (6) comprises abase
plate (61) and a vertical rod (62) that is erected
vertically on the base plate (61), wherein a side wall
of the vertical rod (62) is configuredwith a lateral gap
(621), into which the connecting tube is inserted.

9. Themodular courtyard pergola according to claim 6,
characterized in that themodular courtyardpergola
further comprises a drainage assembly (7) in each of
the insertion slots (27), wherein bottom walls of the
insertion slots (27) are higher than a bottom wall of
the through groove (26), the drainage assembly (7)
comprises a storage strip (71), a shim (72), and a
guide strip (73), the storage strip (71) is detachably
provided on an outer side of the cover plate (5), two
ends of the storage strip (71) are provided with
tearing parts (711) to be lifted, the shim (72) is dis-
posed on an inclined surface of an end of the cover
plate (5), the shim (72) gradually inclines downwards
from the outer side to an inner side of the cover plate
(5), and the guide strip (73) is provided on opposite
side walls of adjacent ones of the crossbeams (2)
away from a center of the pergola.

10. An assembly method of the modular courtyard per-
gola according to oneof claims 1 to 9,characterized
in that the assembly method comprises following
steps:

S1, fixedly connecting the bases (6) and the
plurality of columns (1) through self-tapping
screws (331) respectively, then placing a plur-
ality of sets of columns (1) and bases (6) at four
corners where layout positioning are completed
according to design requirements, and fixing the
bases (6) on the ground using expansion bolts;
S2, inserting the lower connector (31) into the
socket end at the top of one of the plurality of
columns (31), wherein there is a clearance be-
tween the lower connector (31) and a bottom of
the socket end (12), passing countersunk
screws through the socket end (12) from a side
wall of the lower connector (31) to connect the
lower connector (31) and the socket end (12);
S3, inserting respective ones of the crossbeams
(2) horizontally from two adjacent sides of the
socket end (12) respectively, such that bottom
surfaces of the respective ones of the cross-
beams (2) tightly abut against a top surface of
a respective one of the plurality of columns (1),
inserting the locking element (33) into the first
through hole (231) and the first socket (313) in
sequence to achieve a preliminary connection
between the respective ones of the crossbeams
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(2) and the lower connector (31);
S4, inserting the upper connector (32) vertically
into throughgroovesat the topsof the respective
onesof the crossbeams (2), inserting the locking
element (33) into the second socket (3231), the
second through hole (22), and the connecting
tube in sequence to fix the respective onesof the
crossbeams (2), the upper connector (32), and
the socket end (12);
S5, completing the fixation of three ones of the
crossbeams (2), wherein one side of the pergola
is open, so that a first screen (41) horizontally
slides into it, so that side walls of the first screen
(41) are inserted into the throughslots (28) of the
crossbeams, and fixing a last one of cross-
beams (2) after the first screen (41) is installed
on the top of the pergola;
S6, inserting the cover plate (15) into the cross-
beams (2) in a sealing manner, fixing a second
screen (42) at the bottom of the crossbeams (2)
and fixing a light strip on the plurality of columns
(1).
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