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(57) The present application relates to the technical
field of building construction, and specifically relates to
a prefabricated cavity cast-in-place wall and a con-
struction method thereof. The prefabricated cavity
cast-in-place wall comprises: a wall body; a plurality of
plate connection structures, arranged at least at cor-
ners of the wall body, each of the plate connection
structures having an accommodating space configured
for a corner of a functional plate to be inserted into; and
the functional plate, whose corners are inserted into the
accommodating spaces of the plate connection struc-
tures for fixation. The present application provides a
prefabricated cavity cast-in-place wall and a construc-
tion method thereof that facilitate the installation of
functional plates, have high construction efficiency, and
reduce potential water leakage hazards.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to the
Chinese patent application filed with the China National
Intellectual Property Administration on January 08,
2024, with the application number 202410026940.1
and the invention title "PREFABRICATED CAVITY
CAST-IN-PLACE WALL AND CONSTRUCTION
METHOD THEREOF", the entire content of which is
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present application relates to the techni-
cal field of building construction, and specifically relates
to a prefabricated cavity cast-in-place wall and a con-
struction method thereof.

BACKGROUND

[0003] At present, cast-in-place technology is gener-
ally used in building construction in China, which re-
quires manual formwork erection and removal opera-
tions. After the main body of the building structure is
cast and formed, manual plastering and other opera-
tions are also needed, resulting in high production
costs. For this reason, prefabricated buildings have
emerged, which feature fast construction speed, low
noise, and little environmental pollution. In order to
meet further demand, it is necessary to add some func-
tional plates to the outer surface of prefabricated walls,
such as photovoltaic panels, stone plates, or glass cur-
tain walls. Currently, in China’s construction industry,
photovoltaic panels are generally installed on building
walls or roofs by using the BAPV (Building Attached
Photovoltaic) method. That is, the photovoltaic system
is directly covered on the building surface, and the
photovoltaic system does not conflict with the building
functions, nor does it damage or weaken the original
functions of the building. It is also called an "installa-
tion-type" solar photovoltaic building. BAPV has some
shortcomings in aspects such as the architectural ap-
pearance of the photovoltaic system, design life, roof
stress, waterproof reliability, construction difficulty and
speed, and roof operation and maintenance.
[0004] Building Appearance: In traditional post-in-
stalled photovoltaic power generation projects, sup-
ports and photovoltaic cell panels are installed later on
colored profiled metal sheets, making the roof messy
and poor in integrity.
[0005] Design Life: BAPV photovoltaic modules are
completely exposed in an open-air environment and
will be eroded by wind and rain all year round, with a
service life of generally 20 years.
[0006] Roof Stress: The profiled metal sheets and
post-installed photovoltaic cell panels in the BAPV sys-

tem are subject to complex stress, with both positive
and negative wind loads acting between them. Long-
term action will produce fatigue effects, affecting struc-
tural safety.
[0007] Waterproof Reliability: BAPV requires the in-
stallation of profiled metal sheets on the roof first, and
then secondary manual installation of photovoltaic
modules and other equipment later. The high load dur-
ing construction will cause deformation of the metal
sheets, producing potential water leakage hazards.
[0008] Construction Difficulty and Speed: The BAPV
system requires two-phase construction, resulting in a
long period. At the same time, the construction of up-
standingseam aluminum-magnesium-manganese roof
panels is difficult.
[0009] Roof Operation and Maintenance: The sec-
ondary construction of the BAPV system causes roof
deformation, leading to potential water leakage hazards
and high maintenance difficulty.

SUMMARY OF THE INVENTION

[0010] Therefore, the technical problem to be solved
by the present application is to overcome the defects in
the prior art that prefabricated walls are inconvenient
for installing functional plates, have low construction
efficiency, and have potential water leakage hazards.
Thus, a prefabricated cavity cast-in-place wall and a
construction method thereof that facilitate the installa-
tion of functional plates, have high construction effi-
ciency, and reduce potential water leakage hazards
are provided.
[0011] To solve the above technical problem, the pre-
sent application provides a prefabricated cavity cast-in-
place wall that comprises:

a wall body;
a plurality of plate connection structures, arranged
at least at corners of the wall body, each of the
plate connection structures having an accommo-
dating space configured for a corner of a functional
plate to be inserted into;
the functional plate, whose corners are respec-
tively inserted into the accommodating spaces of
the plate connection structures for fixation.

[0012] Optionally, at least three of the plate connec-
tion structures are arranged to be spaced apart on
each side edge of the wall body, at least four functional
plates are provided, and the mutually adjacent corners
of the at least four functional plates are inserted into
four parts of the accommodating space of a same plate
connection structure.
[0013] Optionally, the functional plate is a photovol-
taic panel, a stone plate, a metal plate or a glass cur-
tain wall.
[0014] Optionally, the wall body comprises:
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a first wall panel, a second wall panel and a third
wall panel arranged in parallel and spaced apart in
sequence; a first cavity is formed between the first
wall panel and the second wall panel, and a ther-
mal insulation board is arranged in the first cavity;
a second cavity is formed between the second wall
panel and the third wall panel, a steel bar assembly
and a first tension assembly are arranged in the
second cavity, and the second cavity is configured
for concrete casting; the first tension assembly is
configured to interconnect the second wall panel
and the third wall panel;
the wall body further comprises a second tension
assembly, one end of the second tension assembly
is fixed to the first wall panel, and the other end of
the second tension assembly passes through the
thermal insulation board and the second wall panel
in sequence and then extends into the second cav-
ity.

[0015] Optionally, each of the plate connection struc-
tures comprises:

a first connection assembly, configured to be fix-
edly connected to the first wall panel;
an adjustment assembly, comprising a first adjust-
ment part configured to be connected to the first
connection assembly and a second adjustment
part connected to the first adjustment part; the first
adjustment part and the second adjustment part
are configured to move in different directions rela-
tive to the first connection assembly before being
fixed;
a second connection assembly, configured to be
connected to the second adjustment part and form
the accommodating space for accommodating and
fixing the functional plate by plug-in fit with the sec-
ond adjustment part.

[0016] Optionally, the first connection assembly com-
prises at least one mounting plate with a groove and at
least two first fasteners arranged in the groove; the
mounting plate is embedded in the first wall panel for
fixation, and the groove extends along a first direction;
the first adjustment part is provided with a first through
hole allowing the first fastener to pass through; the first
fastener is configured to move along the first direction
under external force and be tightened after reaching a
predetermined position.
[0017] Optionally, the first adjustment part comprises
a pair of L-shaped folded plates that are oppositely ar-
ranged; each L-shaped folded plate comprises a hori-
zontal plate arranged parallel to the mounting plate and
a vertical plate arranged perpendicular to the mounting
plate; the first through hole is arranged in the horizontal
plate; the vertical plate is provided with a second
through hole, and the second through hole has an ad-
justment margin along a second direction; a space al-

lowing the second adjustment part to be inserted into is
arranged between the two vertical plates; the second
adjustment part is provided with a third through hole,
and the third through hole has an adjustment margin
along a third direction; a second fastener is configured
to pass through the second through hole and the third
through hole, move along the second direction and the
third direction under external force, and be tightened
after reaching a predetermined position; wherein any
two of the first direction, the second direction and the
third direction are perpendicular to each other.
[0018] Optionally, an extending end of the second
adjustment part away from the first connection assem-
bly extends out of the space to be connected to the
second connection assembly; the second connection
assembly comprises a first connection plate, a second
connection plate arranged to be spaced apart, and a
strip block arranged between the first connection plate
and the second connection plate; the first connection
plate is provided with a first penetration slot allowing
the extending end of the second adjustment part to
pass through and a second penetration slot allowing
part of the strip block to be inserted into; the first pene-
tration slot and the second penetration slot are ar-
ranged perpendicular to each other; a third fastener
passes through a fourth through hole in the second
connection plate and is fastened to the strip block; a
fourth fastener passes through a fifth through hole in
the second connection plate and the first penetration
slot and then is fastened to the second adjustment part.
[0019] Optionally, the middle part of the strip block is
further provided with two spaced fastening ends ex-
tending towards the first connection assembly; corre-
spondingly, the first penetration slot is provided with an
extended groove allowing the two fastening ends to
pass through; the extending end of the second adjust-
ment part is provided with an open groove that can be
plug-fitted with a part of the strip block between the two
fastening ends, so that the extending end of the second
adjustment part and the strip block cross each other
and form the accommodating space with the first con-
nection plate and the second connection plate; the two
fastening ends pass through the extended groove and
then are clamped on opposite sides of the second ad-
justment part, and are fixed thereon by a fifth fastener.
[0020] The present application also provides a con-
struction method for the prefabricated cavity cast-in-
place wall as described above, wherein the wall body
comprises:

a first wall panel, a second wall panel and a third
wall panel arranged in parallel and spaced apart in
sequence; a first cavity is formed between the first
wall panel and the second wall panel, and a ther-
mal insulation board is arranged in the first cavity;
a second cavity is formed between the second wall
panel and the third wall panel, a steel bar assembly
and a first tension assembly are arranged in the
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second cavity, and the second cavity is configured
for concrete casting; the first tension assembly is
configured to interconnect the second wall panel
and the third wall panel;
the method comprises the following steps:

installing and fixing a part of each of the plur-
ality of plate connection structures at corners
of an area formed by a mold of the first wall
panel respectively, casting concrete for the first
wall panel, placing the thermal insulation board
onto a surface of the concrete of the first wall
panel before the concrete of the first wall panel
solidifies, and arranging the part of each of the
plate connection structures to pass through the
thermal insulation board;
casting concrete for the second wall panel on
the thermal insulation board, overlapping and
pressing a mold of the third wall panel, the
steel bar assembly and the first tension as-
sembly that have been assembled together
onto the concrete of the second wall panel be-
fore the concrete of the second wall panel soli-
difies, and inserting the first tension assembly
into the concrete of the second wall panel;
casting concrete for the third wall panel, and
performing curing operation after forming;
inserting the corners of the functional plate into
the accommodating spaces respectively
formed by another part of each of the plate
connection structures for fixation.

[0021] The technical solution of the present applica-
tion has the following advantages:

1. In the prefabricated cavity cast-in-place wall pro-
vided by the present application, when it is neces-
sary to install the functional plate with the wall, it is
only required to insert the corners of the functional
plate into the accommodating spaces of the plate
connection structures for fixation, and there is no
need to additionally arrange profiled metal sheets,
so it makes the installation more convenient; there
is no need for secondary construction, so it results
in high construction efficiency and reduced poten-
tial safety hazards and water leakage hazards; and
there is no need to risk damaging the wall itself and
the functional plate, so it ensures the reliability of
the installation.
2. In the prefabricated cavity cast-in-place wall pro-
vided by the present application, at least three of
the plate connection structures are arranged to be
spaced apart on each side edge of the wall body,
which facilitates the simultaneous installation and
fixation of multiple functional plates, and when one
of the functional plates is damaged and needs to
be replaced, disassembly and reassembly are
more convenient, and the cost is further reduced

at the same time.
3. In the prefabricated cavity cast-in-place wall pro-
vided by the present application, when it is neces-
sary to connect the functional plate to the first wall
panel, it is only required to first adjust the positions
of the first adjustment part and the second adjust-
ment part so that the accommodating spaces in the
same row or column are aligned, and then insert
the corners of the functional plate into the respec-
tive accommodating spaces between the second
connection assembly and the second adjustment
part, which not only avoids damaging the functional
plate and the first wall panel, but also ensures the
reliability of the connection.
4. In the prefabricated cavity cast-in-place wall pro-
vided by the present application, the adjustment of
the plate connection structure in the first direction,
the second direction, and the third direction is rea-
lized by the movement of the first fastener in the
first groove, and the movement of the second fas-
tener in the second through hole and the third
through hole. The structure is simple and the ad-
justment is convenient.
5. In the prefabricated cavity cast-in-place wall pro-
vided by the present application, the extending end
of the second adjustment part extends to a position
between the first connection plate and the second
connection plate and crosses the strip block to
form an accommodating space for the functional
plate together with the first connection plate and
the second connection plate, which not only avoids
damaging the functional plate, but also ensures
stable connection due to the squeezing effect of
the first connection plate and the second connec-
tion plate.
6. In the construction method of the prefabricated
cavity cast-in-place wall provided by the present
application, the thermal insulation board is inte-
grated into the wall body by factory prefabrication,
which effectively improves the thermal insulation
performance of the wall body. The prefabricated
wall body has a hollow structure, leaving the main
structure part to be cast on-site, which can reduce
the weight of prefabricated components and is
beneficial for hoisting and transportation. The ther-
mal insulation layer is connected to the main struc-
ture by the second tension assembly, which can
effectively prevent safety accidents such as the
peeling of the thermal insulation layer. The thermal
insulation board, the plate connection structures,
and the prefabricated wall body are integrated in
the factory, thereby eliminating a large number of
manual operations at the construction site and im-
proving construction efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] To more clearly illustrate the technical solu-
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tions in the specific implementations of the present ap-
plication or in the prior art, the drawings that are
needed for describing the specific implementations or
the prior art are briefly introduced below. Apparently,
the drawings described below only represent some im-
plementations of the present application, and those
skilled in the art can obtain other drawings from these
drawings without creative efforts.

FIG. 1 is a schematic diagram of the prefabricated
cavity cast-in-place wall provided by the present
application;
FIG. 2 is a side view of the prefabricated cavity
cast-in-place wall provided by the present applica-
tion;
FIG. 3 is a partial schematic diagram of FIG. 1;
FIG. 4 is a schematic diagram of the plate connec-
tion structure;
FIG. 5 is an exploded view of FIG. 4;
FIGS. 6 to 12 are diagrams showing the construc-
tion steps of the prefabricated cavity cast-in-place
wall.

[0023] Reference numerals:
1, first wall panel; 2, second wall panel; 3, third wall
panel; 4, thermal insulation board; 5, second cavity; 6,
steel bar assembly; 7, first tension assembly; 8, func-
tional plate; 9, groove; 10, mounting plate; 11, first fas-
tener; 12, second tension assembly; 13, first adjust-
ment part; 14, second adjustment part; 15, l-shaped
folded plate; 16, horizontal plate; 17, vertical plate; 18,
first through hole; 19, second through hole; 20, second
fastener; 21, third through hole; 22, mounting hole; 23,
first connection plate; 24, second connection plate; 25,
strip block; 26, first penetration slot; 27, second pene-
tration slot; 28, fifth through hole; 29, fourth through
hole; 30, fastening end; 31, sixth through hole; 32, ex-
tended groove; 33, open groove; 34, opening; 35, fifth
fastener; 36, third fastener; 37, fourth fastener; 38, first
mold table; 39, second mold table; 40, connector.

DETAILED DESCRIPTION

[0024] The technical solutions of the present applica-
tion will be clearly and completely described below with
reference to the accompanying drawings, and appar-
ently, the described embodiments only represent part
of the embodiments of the present application, not all
of them. Based on the embodiments described in the
present application, all other embodiments obtainable
by those skilled in the art without creative work fall with-
in the scope of protection of the present application.
[0025] In addition, the technical features involved in
the different embodiments of the present application
described below can be combined with each other as
long as there is no conflict between them.
[0026] As shown in FIGS. 1 to 3, it is a specific im-
plementation of the prefabricated cavity cast-in-place

wall of the present embodiment, comprising a wall body
composed of a first wall panel 1, a second wall panel 2
and a third wall panel 3 arranged in parallel and spaced
apart in sequence; a first cavity is formed between the
first wall panel 1 and the second wall panel 2, and a
thermal insulation board 4 is arranged in the first cavity;
a second cavity 5 is formed between the second wall
panel 2 and the third wall panel 3; a steel bar assembly
6 and a first tension assembly 7 are arranged in the
second cavity 5, and the second cavity 5 is configured
for concrete casting; the first tension assembly 7 is con-
figured to interconnect the second wall panel 2 and the
third wall panel 3. Three of the plate connection struc-
tures are arranged to be spaced apart on each side
edge of the first wall panel 1, and each of the plate
connection structures has an accommodating space
configured for a corner of a functional plate 8 to be
inserted into. Specifically, one plate connection struc-
ture is arranged at each of the four corners of the first
wall panel 1, and another plate connection structure is
arranged between every two adjacent plate connection
structures at the corners; the corners of four functional
plates 8 are respectively inserted into the accommodat-
ing spaces of the corresponding plate connection struc-
tures for fixation, and the mutually adjacent corners of
the four functional plates 8 are inserted into four parts
of the accommodating space of a same plate connec-
tion structure located in the center. The two lower plate
connection structures are used to support the weight of
the functional plates 8, and the two upper plate connec-
tion structures are used to hold the functional plates 8
to prevent them from tipping over. The functional plate
8 is a photovoltaic panel, a stone plate, a metal plate,
or a glass curtain wall. In this embodiment, a photovol-
taic panel is taken as an example for description, and
there is no specific limitation here.
[0027] Specifically, the steel bar assembly 6 com-
prises horizontal steel bars, vertical steel bars, tie bars,
etc.; and the horizontal steel bars, vertical steel bars,
and tie bars cross each other to ensure a firm connec-
tion. One end of the first tension assembly 7 is an-
chored in the second wall panel 2, and the other end
thereof is anchored in the third wall panel 3.
[0028] A specific implementation of the plate connec-
tion structure shown in FIGS. 4 and 5 comprises a first
connection assembly configured to be fixedly con-
nected to the first wall panel 1, an adjustment assem-
bly, and a second connection assembly configured to
be connected to the adjustment assembly.
[0029] The first connection assembly comprises at
least one mounting plate 10 with a groove 9 and at
least two first fasteners 11 arranged in the groove 9;
the mounting plate 10 is embedded in the first wall
panel 1 for fixation and is flush with the outer surface
of the first wall panel 1; the groove 9 extends along a
first direction. Of course, the mounting plate 10 can
also be fixed on the outer surface of the first wall panel
1 by bolts, which is not specifically limited here. Option-
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ally, this embodiment comprises a pair of mounting
plates 10 arranged in parallel and spaced apart, the
mounting plate 10 can be formed by integrally bending
a steel plate into a C-shape, and the groove 9 is formed
between the opening of the C-shape and the side walls
thereof, and the first direction is the X-direction shown
in FIG. 5. The first fastener 11 comprises a first bolt, a
nut sleeved on the first bolt, and a limiting plate. During
installation, one end of the first bolt provided with the
limiting plate is inserted into the groove 9, and after
being adjusted to a suitable position, the nut is tigh-
tened. Optionally, the nut is a hexagonal nut, and the
limiting plate is a square plate with a side length larger
than the width of the notch of the groove, so as to pre-
vent the square plate from slipping out in the direction
perpendicular to the first wall panel 1.
[0030] Furthermore, in order to ensure the reliability
of the connection between the first wall panel 1, the
thermal insulation board 4, and the second wall panel
2, the wall body further comprises a second tension
assembly, one end of the second tension assembly 12
is fixed to the first wall panel 1, and the other end of the
second tension assembly 12 passes through the ther-
mal insulation board 4 and the second wall panel 2 in
sequence and then extends into the second cavity 5.
The material of the second tension assembly 12 com-
prises, but is not limited to, metal or artificially synthe-
sized composite materials.
[0031] The adjustment assembly comprises a first
adjustment part 13 configured to be connected to the
first connection assembly and a second adjustment
part 14 connected to the first adjustment part 13; the
first adjustment part 13 and the second adjustment part
14 are configured to move in different directions relative
to the first connection assembly before being fixed.
Specifically, the first adjustment part 13 comprises a
pair of L-shaped folded plates 15 that are oppositely
arranged. Each L-shaped folded plate 15 comprises a
horizontal plate 16 arranged parallel to the mounting
plate 10 and a vertical plate 17 arranged perpendicular
to the mounting plate 10, that is, the horizontal plate 16
and the vertical plate 17 are integrally processed and
formed to be perpendicular to each other. The horizon-
tal plate 16 is provided with a first through hole 18 that
allows the first fastener 11 to pass through, and two first
through holes 18 are distributed in the vertical direction
to correspond to the grooves 9 on two mounting plates
10 respectively. After the end of the first bolt passes
through the first through hole 18, it moves along the
first direction under external force and is tightened by a
nut after reaching a predetermined position. The verti-
cal plate 17 is provided with two second through holes
19 distributed in the vertical direction, and each of the
second through hole 19 has an adjustment margin
along a second direction, that is, the second through
hole 19 is oblong, and its length is greater than the
diameter of the second fastener 20, the second fasten-
er 20 is a second bolt with an anti-falling part, and the

anti-falling part is a rectangular parallelepiped with a
width greater than the diameter of the main body part
of the second bolt. A space allowing the second adjust-
ment part 14 to be inserted into is arranged between
the two vertical plates 17; the second adjustment part
14 is a rectangular steel plate and is provided with a
third through hole 21, and the third through hole 21 has
an adjustment margin along a third direction, that is, the
third through hole 21 is oblong, and its length is greater
than the diameter of the second fastener 20, and it is
arranged to correspond to the second through hole 19;
the second fastener 20 is configured to pass through
the second through hole 19 and the third through hole
21 in sequence, move along the second direction and
the third direction under external force, and be tigh-
tened after reaching a predetermined position; wherein
any two of the first direction, the second direction and
the third direction are perpendicular to each other, the
second direction is the Y-direction as shown in FIG. 5,
and the third direction is the Z-direction as shown in
FIG. 5.
[0032] The surfaces where the vertical plate 17 is in
contact with the second adjustment part 14 and the
larger end of the second fastener 20, and the surfaces
where the horizontal plate 16 is in contact with the lar-
ger end of the first fastener 11 are all provided with
concave-convex layers. Specifically, the concave-con-
vex layers can be toothed grooves or stripes extending
along the Z-direction or X-direction, so as to improve
the fastening force of the connection by increasing fric-
tion force. At the same time, the end faces of the smal-
ler ends of the first fastener 11 and the second fastener
20 are provided with grooves, which play a role of
marking when the first fastener 11 is assembled with
the horizontal plate 16 and when the second fastener
20 is assembled with the vertical plate 17, so as to
ensure that the concave-convex layers are engaged
with each other after the assembling is completed.
[0033] An extending end of the second adjustment
part 14 away from the first connection assembly ex-
tends out of the space to be connected to the second
connection assembly; and a plurality of mounting holes
22 are formed in the end face of the extending end of
the second adjustment part 14 facing the second con-
nection assembly.
[0034] The second connection assembly is config-
ured to form the accommodating space for accommo-
dating and fixing the functional plate 8 by plug-in fit with
the second adjustment part 14. Specifically, the second
connection assembly comprises a first connection plate
23, a second connection plate 24 arranged to be
spaced apart, and a strip block 25 arranged between
the first connection plate 23 and the second connection
plate 24, and both the first connection plate 23 and the
second connection plate 24 are circular plates; the first
connection plate 23 is provided with a first penetration
slot 26 allowing the extending end of the second adjust-
ment part 14 to pass through and a second penetration
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slot 27 allowing part of the strip block 25 to be inserted
into; the first penetration slot 26 and the second pene-
tration slot 27 are arranged perpendicular to each
other, that is, the extending direction of the first pene-
tration slot 26 is the Y-direction, and the extending di-
rection of the second penetration slot 27 is the X-direc-
tion. The second connection plate 24 is provided with a
plurality of fifth through holes 28 and a plurality of fourth
through holes 29 at positions corresponding to the first
penetration slot 26 and the second penetration slot 27
respectively. The middle part of the strip block 25 is
further provided with two spaced fastening ends 30 ex-
tending towards the first connection assembly, specifi-
cally, the fastening ends 30 are two protrusion blocks,
and a sixth through hole 31 is provided to extend be-
tween two sides of each fastening end 30; correspond-
ingly, the first penetration slot 26 is provided with an
extended groove 32 allowing the two fastening ends
30 to pass through, that is, the middle part of the first
penetration slot 26 extends towards a direction away
from the center of the circle to form the extended
groove 32; the extending end of the second adjustment
part 14 is provided with an open groove 33 that can be
plug-fitted with a part of the strip block 25 between the
two fastening ends 30, optionally, the extending length
of the two protrusion blocks is greater than the depth of
the open groove 33, so that the extending end of the
second adjustment part 14 can pass through the first
penetration slot 26 and then cross the strip block 25 to
form an accommodating space with the first connection
plate 23 and the second connection plate 24; the two
fastening ends 30 pass through the extended groove
32 and then are clamped on opposite sides of the sec-
ond adjustment part 14; an opening 34 is provided in
the second adjustment part 14 at a position corre-
sponding to the two fastening ends 30, and a fifth fas-
tener 35 passes through the sixth through hole 31 and
the opening 34 and then fixes the strip block 25 to the
second adjustment part 14. The length of the accom-
modating space along the Z-direction is equal to or
slightly smaller than the width of the functional plate 8,
so as to apply a certain clamping force to ensure the
reliability of installation. A third fastener 36 passes
through the fourth through hole 29 in the second con-
nection plate 24 and is fastened in the hole of the strip
block 25; a fourth fastener 37 passes through a fifth
through hole 28 in the second connection plate 24 and
the first penetration slot 26 and then is fastened to the
second adjustment part 14 by being inserted into the
mounting hole 22 in the corresponding end face of the
second adjustment part 14. This way of crossfixing en-
sures that the functional plate 8 does not rotate after
being placed into the accommodating space, thus en-
suring the reliability of installation.
[0035] The second connection plate 24 comprises
four arc-shaped plates spliced with each other, and the
connection between every two adjacent arc-shaped
plates is arranged in a stepped and staggered manner.

Specifically, two straight sides of one arc-shaped plate
are respectively formed with a protrusion, wherein one
protrusion is near the center of the circle and the other
protrusion is away from the center of the circle, thereby
forming a staggered structure, and each protrusion is
provided with a fourth through hole 29 or a fifth through
hole 28, so that two adjacent fourth through holes 29 or
two adjacent fifth through holes 28 are respectively
formed on two arc-shaped plates, thereby ensuring the
reliability of the second connection plate formed by spli-
cing, and it can prevent the functional plate 8 from in-
clining outward. The second connection plate 24 is
formed by splicing four arc-shaped plates, which is con-
venient for installation and maintenance, and the con-
nection between every two adjacent arc-shaped plates
is arranged in a staggered manner, which facilitates the
installation of the third fastener 36 with the strip block
25 and the installation of the fourth fastener 37 with the
second adjustment part 14, thereby further ensuring
the reliability of the connection.
[0036] To further fixedly connect the plate connection
structure to the first wall panel 1, the first connection
assembly further comprises a connector 40 connected
to the mounting plate 10, and the connector 40 extends
towards a direction away from the second connection
assembly. Specifically, the connector 40 is an anchor
bolt, the larger end of the anchor bolt is welded and
fixed to the mounting plate 10 or fastened thereto by a
nut, and the smaller end thereof passes through the
first wall panel 1, the thermal insulation board 4, and
the second wall panel 2 in sequence and then extends
into the second cavity 5. To further increase the con-
nection strength between the connector 40 and the first
wall panel 1, a bolt with anchor ends at both ends can
also be selected, and the anchor ends are circular,
square, etc., in one aspect, the anchor end at the end
away from the mounting plate 10 can prevent the first
wall panel 1 from falling off along the axial direction of
the bolt, and in another aspect, it can increase the con-
tact area with the concrete in the second cavity 5 on the
other side of the first wall panel 1, thereby improving
the reliability of the connection.
[0037] The construction method for the prefabricated
cavity cast-in-place wall shown in FIGS. 6 to 12 com-
prises the following steps:
assembling a mold of the first wall panel 1 on a first
mold table 38, installing and fixing each of the mounting
plates 10 of the plurality of plate connection structures
at corners of an area formed by the mold of the first wall
panel 1 respectively, casting concrete for the first wall
panel 1, installing the connectors 40 on the thermal
insulation board 4, placing the thermal insulation board
4 onto a surface of the concrete of the first wall panel 1
before the concrete of the first wall panel 1 solidifies,
arranging the connector 40 of each of the plate connec-
tion structures to pass through the thermal insulation
board 4, and anchoring the connectors 40 through the
thermal insulation board 4 into the concrete of the first
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wall panel 1.
[0038] Casting concrete for the second wall panel 2
on the thermal insulation board 4, hoisting, overlapping
and pressing a mold of the third wall panel 3, the steel
bar assembly 6 and the first tension assembly 7 that
have been assembled together on a second mold table
39 onto the concrete of the second wall panel 2 before
the concrete of the second wall panel 2 solidifies, and
inserting the first tension assembly 7 into the concrete
of the second wall panel 2.
[0039] Casting concrete for the third wall panel 3, and
performing curing operation after forming. When the
strength reaches the corresponding requirement, re-
moving the tooling and separating it from the mold ta-
ble.
[0040] Before installing the functional plate, first in-
serting one end of the first fastener 11 into the groove
9 of the mounting plate 10, passing the other end
through the horizontal plate 16 of the first adjustment
part 13, adjusting the position of the first fastener 11 in
the groove 9, and tightening the first fastener 11. Then
inserting the second adjustment part 14 into the space
between the pair of L-shaped folded plates 15, passing
the second fastener 20 through the first adjustment part
13 and the second adjustment part 14 in sequence,
adjusting the corresponding position by moving the
second fastener 20 in the second through hole 19 and
the third through hole 21, and then fastening it. This
adjustment method does not require installing a level-
ing keel at the construction site, and the adjustment is
convenient. Then plugging the first connection plate 23
with the second adjustment part 14, passing the strip
block 25 through the second penetration slot 27 in the
first connection plate 23, clamping it on both sides of
the second adjustment part 14, and fixing it with the fifth
fastener 35. Finally, using the third fasteners 36 and the
fourth fasteners 37 to pass through the fourth through
holes 29 and the fifth through holes 28 in the second
connection plate 24 respectively, and then fixing them
with the strip block 25 and the second adjustment part
14 to form four parts of the accommodating space for
accommodating and supporting the functional plate 8.
[0041] It should be noted that, in actual use, after
transporting the wall in this embodiment to the con-
struction site and hoisting it into place according to the
design requirements, casting concrete into the second
cavity to form the wall. Before casting concrete, the
openings of the second cavity at both ends of the wall
should be sealed with templates. After the concrete
wall reaches the required strength, the photovoltaic pa-
nels can be installed. First, levelling each plate connec-
tion structure, then removing the outermost arc-shaped
plate, supporting the photovoltaic panel on the strip
block, making the photovoltaic panel abut against the
first connection plate, and installing the arc-shaped
plate to fix it after placing it stably. The arc-shaped
plates can be installed in an order from top to bottom
and from left to right.

[0042] The second wall panel and the third wall panel
on both sides of the concrete are templates during con-
crete casting, and the cast concrete and the steel bar
assembly integrated in the second cavity form a struc-
turally load-bearing wall together. The first wall panel,
the second wall panel, and the third wall panel should
have a certain flexural strength to resist the lateral
pressure generated when concrete is cast into the sec-
ond cavity. The materials used for these wall panels
include, but are not limited to, cement-based composite
materials, metals, and artificially synthesized compo-
site materials, and any equivalent implementation or
modification that does not depart from the principle of
the present application shall be included in the scope of
the present application. The function of the first tension
assembly is to connect the wall panels on both sides of
the structural functional area together and jointly resist
the lateral pressure during the concrete casting pro-
cess, and the processing material used for the first ten-
sion assembly should have a certain tensile strength,
comprising but not limited to metal or artificially synthe-
sized composite materials. The specific shape in this
embodiment is only used to explain the present appli-
cation and not to limit the present application. The func-
tion of the second tension assembly is to connect the
wall panels on both sides of the thermal insulation func-
tional area together, so that the wall panels with the
function of protecting the thermal insulation layer will
not fall off. To ensure the reliable connection between
the second tension assembly and the wall structure
part, one end of the second tension assembly is ex-
posed in the second cavity, and concrete will be cast
into the second cavity. After the concrete hardens, the
second tension assembly can be reliably fixed in the
wall panel and is not easy to fall off. The photovoltaic
panel integrates architecture, technology, and aes-
thetics. The photovoltaic panel can also be hidden un-
der the components during the design and construction
process, which can not only prevent direct sunlight and
rain erosion, but also would not affect the appearance
of the entire building, so it achieves a neat and unified
effect. The specific style in the drawings is only used to
explain the present application and not to limit the pre-
sent application. Any equivalent implementation or
modification that does not depart from the principle of
this embodiment shall be included in the scope of the
present application.
[0043] The present application integrates the building
photovoltaic panels and thermal insulation function of
the wall into the prefabricated component, so that the
performance of the wall panel meets the thermal insu-
lation and energy-saving standards, and there is no
need for subsequent manual thermal insulation proces-
sing operations on the wall panel. The installation of the
photovoltaic panel also does not require installing a
keel for leveling, which is convenient and fast, and
eliminates the safety hazard caused by the peeling of
the external wall insulation layer; the wall adopts a cav-
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ity structure, which is lighter in weight than the conven-
tional prefabricated concrete external wall panel, is low-
er in production cost, is higher in production efficiency,
reduces labor cost, and shortens the construction peri-
od; and large-scale factory production is realized,
which is convenient and fast.
[0044] Apparently, the above embodiments are only
examples for clear description, and are not intended to
limit the implementation ways. For those of ordinary
skill in the art, on the basis of the above description,
other different forms of changes or modifications can
also be made. It is unnecessary and impossible to ex-
haustively list all the implementation ways here. Any
obvious change or modification derived from this is still
within the scope of protection of the present invention.

Claims

1. A prefabricated cavity cast-in-place wall, charac-
terized by comprising:

a wall body;
a plurality of plate connection structures, ar-
ranged at least at corners of the wall body,
each of the plate connection structures having
an accommodating space configured for a cor-
ner of a functional plate (8) to be inserted into;
the functional plate (8), whose corners are re-
spectively inserted into the accommodating
spaces of the plate connection structures for
fixation.

2. The prefabricated cavity cast-in-place wall accord-
ing to claim 1, characterized in that at least three
of the plate connection structures are arranged to
be spaced apart on each side edge of the wall
body, at least four functional plates (8) are pro-
vided, and the mutually adjacent corners of the at
least four functional plates are inserted into four
parts of the accommodating space of a same plate
connection structure.

3. The prefabricated cavity cast-in-place wall accord-
ing to claim 1, characterized in that the functional
plate (8) is a photovoltaic panel, a stone plate, a
metal plate or a glass curtain wall.

4. The prefabricated cavity cast-in-place wall accord-
ing to any one of claims 1‑3, characterized in that
the wall body comprises:

a first wall panel (1), a second wall panel (2)
and a third wall panel (3) arranged in parallel
and spaced apart in sequence; a first cavity is
formed between the first wall panel (1) and the
second wall panel (2), and a thermal insulation
board (4) is arranged in the first cavity; a sec-

ond cavity (5) is formed between the second
wall panel (2) and the third wall panel (3), a
steel bar assembly (6) and a first tension as-
sembly (7) are arranged in the second cavity
(5), and the second cavity (5) is configured for
concrete casting; the first tension assembly (7)
is configured to interconnect the second wall
panel (2) and the third wall panel (3);
the wall body further comprises a second ten-
sion assembly (12), one end of the second
tension assembly (12) is fixed to the first wall
panel (1), and the other end of the second ten-
sion assembly (12) passes through the thermal
insulation board (4) and the second wall panel
(2) in sequence and then extends into the sec-
ond cavity (5).

5. The prefabricated cavity cast-in-place wall accord-
ing to claim 4, characterized in that each of the
plate connection structures comprises:

a first connection assembly, configured to be
fixedly connected to the first wall panel (1);
an adjustment assembly, comprising a first ad-
justment part (13) configured to be connected
to the first connection assembly and a second
adjustment part (14) connected to the first ad-
justment part (13); the first adjustment part
(13) and the second adjustment part (14) are
configured to move in different directions rela-
tive to the first connection assembly before
being fixed;
a second connection assembly, configured to
be connected to the second adjustment part
(14) and form the accommodating space for
accommodating and fixing the functional plate
(8) by plug-in fit with the second adjustment
part (14).

6. The prefabricated cavity cast-in-place wall accord-
ing to claim 5, characterized in that the first con-
nection assembly comprises at least one mounting
plate (10) with a groove (9) and at least two first
fasteners (11) arranged in the groove (9); the
mounting plate (10) is embedded in the first wall
panel (1) for fixation, and the groove (9) extends
along a first direction; the first adjustment part (13)
is provided with a first through hole (18) allowing
the first fastener (11) to pass through; the first fas-
tener (11) is configured to move along the first di-
rection under external force and be tightened after
reaching a predetermined position.

7. The prefabricated cavity cast-in-place wall accord-
ing to claim 6, characterized in that the first ad-
justment part (13) comprises a pair of L-shaped
folded plates (15) that are oppositely arranged;
each L-shaped folded plate (15) comprises a hor-
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izontal plate (16) arranged parallel to the mounting
plate (10) and a vertical plate (17) arranged per-
pendicular to the mounting plate (10); the first
through hole (18) is arranged in the horizontal plate
(16); the vertical plate (17) is provided with a sec-
ond through hole (19), and the second through
hole (19) has an adjustment margin along a sec-
ond direction; a space allowing the second adjust-
ment part (14) to be inserted into is arranged be-
tween the two vertical plates (17); the second ad-
justment part (14) is provided with a third through
hole (21), and the third through hole (21) has an
adjustment margin along a third direction; a second
fastener (20) is configured to pass through the sec-
ond through hole (19) and the third through hole
(21), move along the second direction and the third
direction under external force, and be tightened
after reaching a predetermined position; wherein
any two of the first direction, the second direction
and the third direction are perpendicular to each
other.

8. The prefabricated cavity cast-in-place wall accord-
ing to claim 7, characterized in that an extending
end of the second adjustment part (14) away from
the first connection assembly extends out of the
space to be connected to the second connection
assembly; the second connection assembly com-
prises a first connection plate (23), a second con-
nection plate (24) arranged to be spaced apart,
and a strip block (25) arranged between the first
connection plate (23) and the second connection
plate (24); the first connection plate (23) is pro-
vided with a first penetration slot (26) allowing the
extending end of the second adjustment part (14)
to pass through and a second penetration slot (27)
allowing part of the strip block (25) to be inserted
into; the first penetration slot (26) and the second
penetration slot (27) are arranged perpendicular to
each other; a third fastener (36) passes through a
fourth through hole (29) in the second connection
plate (24) and is fastened to the strip block (25); a
fourth fastener (37) passes through a fifth through
hole (28) in the second connection plate (24) and
the first penetration slot (26) and then is fastened
to the second adjustment part (14).

9. The prefabricated cavity cast-in-place wall accord-
ing to claim 8, characterized in that the middle
part of the strip block (25) is further provided with
two spaced fastening ends (30) extending towards
the first connection assembly; correspondingly, the
first penetration slot (26) is provided with an ex-
tended groove (32) allowing the two fastening ends
(30) to pass through; the extending end of the sec-
ond adjustment part (14) is provided with an open
groove (33) that can be plug-fitted with a part of the
strip block (25) between the two fastening ends

(30), so that the extending end of the second ad-
justment part (14) and the strip block (25) cross
each other and form the accommodating space
with the first connection plate (23) and the second
connection plate (24); the two fastening ends (30)
pass through the extended groove (32) and then
are clamped on opposite sides of the second ad-
justment part (14), and are fixed thereon by a fifth
fastener (35).

10. A construction method for the prefabricated cavity
cast-in-place wall according to any one of claims
1‑9, characterized in that the wall body com-
prises:

a first wall panel (1), a second wall panel (2)
and a third wall panel (3) arranged in parallel
and spaced apart in sequence; a first cavity is
formed between the first wall panel (1) and the
second wall panel (2), and a thermal insulation
board (4) is arranged in the first cavity; a sec-
ond cavity (5) is formed between the second
wall panel (2) and the third wall panel (3), a
steel bar assembly (6) and a first tension as-
sembly (7) are arranged in the second cavity
(5), and the second cavity (5) is configured for
concrete casting; the first tension assembly (7)
is configured to interconnect the second wall
panel (2) and the third wall panel (3);
the method comprises the following steps:

installing and fixing a part of each of the
plurality of plate connection structures at
corners of an area formed by a mold of
the first wall panel (1) respectively, casting
concrete for the first wall panel (1), placing
the thermal insulation board (4) onto a sur-
face of the concrete of the first wall panel
(1) before the concrete of the first wall pa-
nel (1) solidifies, and arranging the part of
each of the plate connection structures to
pass through the thermal insulation board
(4);
casting concrete for the second wall panel
(2) on the thermal insulation board (4),
overlapping and pressing a mold of the
third wall panel (3), the steel bar assembly
(6) and the first tension assembly (7) that
have been assembled together onto the
concrete of the second wall panel (2) be-
fore the concrete of the second wall panel
(2) solidifies, and inserting the first tension
assembly (7) into the concrete of the sec-
ond wall panel (2);
casting concrete for the third wall panel
(3), and performing curing operation after
forming;
inserting the corners of the functional plate

5

10

15

20

25

30

35

40

45

50

55



11

19 EP 4 826 179 A1 20

(8) into the accommodating spaces re-
spectively formed by another part of each
of the plate connection structures for fixa-
tion.
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