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BUILDING FRAME STRUCTURE HAVING EDGE BEAM, AND
CONSTRUCTION METHOD THEREOF

Field of the Invention

The present invention relates to a building structure and a construction method
thereof, and in particular, to a frame structure having an edge beam and a construction
method thereof. The present invention is applicable to all buildings of frame structure

or frame-shear structure.

Background of the Invention

It is necessary to provide a peripheral seal plate and to build an outside work
frame during cast-in-situ construction of a conventional building frame structure
having an edge beam, especially in a high-rise building. This not only takes working
hours and thus is of high costs, but also is subjected to great security risks. Moreover,
many modern buildings employ an exterior curtain wall design, which requires pre-
embedding of curtain wall pre-inserts for fixing a curtain wall during construction.
However, in a conventional cast-in-situ construction approach, reserved pre-inserts
are, more often than not, subjected to large errors. This renders it difficult to
accurately mount the curtain wall. In addition, concrete has to be cast in situ for a

second time to build a curtain wall firewall, which is time-consuming.

Summary of the Invention

The technical problem to be solved by the present invention is to provide a
building frame structure having an edge beam and a construction method thereof, so
as to render it unnecessary to provide any peripheral seal plate or to build any work

frame outside of a building, thereby significantly reducing on-site workload.

The technical solution of the present invention to the above technical problem is
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to design a building frame structure having an edge beam, comprising a main frame
structure which includes a column, a beam, and an inner floor, a cantilever beam
provided outside of the main frame structure, an edge beam supported on the
cantilever beam, and an outer floor disposed between the main frame structure and the

edge beam.

The edge beam is a preform reserved with an exposed reinforcing bar, and is
provided thereon with a vertical sideboard and a temporary safety rail. The cantilever
beam is a preform reserved with an exposed reinforcing bar, and has a beam-shell
structure provided with an inner recess. The outer floor is a laminated plate, a lower
part of which is a preformed plate. The preformed plate, the edge beam, and the
cantilever beam are connected to each other by concrete cast in situ at respective top

portions thereof.

Multiple notches are provided in the vertical sideboard of the edge beam, and

curtain wall pre-inserts are arranged in advance at the notches respectively.

At a construction site, the notches are filled with concrete, to form a curtain wall

firewall together with the vertical sideboard.

A periphery of a corner outer floor at each corner of a building is connected to

the beam-shell structure provided with a recess therein.

The edge beam and its vertical sideboard are formed into one preform, and the
temporary safety rail is secured to the vertical sideboard by means of a connector pre-

embedded in the vertical sideboard.

An inner floor of the main frame structure is a laminated plate, a lower part of
which is a preformed plate. The beam is a preform provided, at a top portion thereof,
with a recess, and reserved with an exposed reinforcing bar. A preformed plate of the
inner floor and the beam are connected, by concrete cast in situ at respective top

portions thereof, to the outer floor, the edge beam, and the cantilever beam.

A construction method of the above building frame structure having an edge
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beam is further provided, comprising:

step A): cleaning up an N™ floor, and preparing for construction on a current
floor;

step B): mounting and securing, by means of a completed column, a support
frame of a cantilever structure provided outside of a main frame structure, and
hanging a safety net;

step C): mounting a support frame, and preparing for lifting of the preformed
beam and a preformed plate;

step D): lifting the preformed beam and a preformed plate of the main frame
structure, mounting, by means of the completed column, a reinforced oblique rod of
the edge beam, and lifting a preformed cantilever beam, a preformed edge beam, and
a preformed plate of the outer floor;

step E): strapping reinforcing bars on the preformed beam, the preformed plate of
the main frame structure, the preformed plate of the outer floor, the preformed
cantilever beam, and the preformed edge beam, respectively, to connect them together
by means of cast-in-situ concrete; and

step F): removing the support frame and the safety net of the N™ floor when the

cast-in-situ concrete achieves required strength.

In step D), the preformed edge beam and its vertical sideboard are lifted first,
followed by mounting of a temporary safety rail by means of a connector pre-

embedded in the vertical sideboard.

In step E), before concrete is cast in situ, an independent support piece is

established below the preformed beam and the preformed plate.

The vertical sideboard of the edge beam is provided therein with multiple
notches, at which curtain wall pre-inserts are arranged in advance, and in step E),

concrete is cast into the notches.

The building frame structure having the edge beam and the construction method
thereof according to the present invention, as respectively compared with those in the

prior art, have the following advantages.
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At the outset, the completely preformed edge beam is used, and the vertical
sideboard and the temporary safety rail are mounted on the edge beam, thereby
rendering it unnecessary to provide any peripheral seal plate at connection nodes, or
to build any work frame outside of the building. This effectively reduces on-site
workload and construction waste produced thereon, and improves construction

efficiency. Besides, workers all work within the building, which ensures their safety.

Moreover, the curtain wall pre-inserts are embedded in advance in the preformed
edge beam at factory with high accuracy in positions thereof. This can speed up and

improve mounting of the curtain wall.
Further, the vertical sideboard provided on the edge beam is prepared at factory
and can be used as the curtain wall firewall, thereby reducing secondary cast-in-situ

workload on the construction site.

Brief Description of the Drawings

Fig. 1 schematically shows a perspective view of a building frame structure

having an edge beam according to the present invention;

Fig. 2 schematically shows a planar view of the building frame structure having

an edge beam according to the present invention;

Fig. 3 shows a cross-section view of Fig. 2 along line 1-1;

Fig. 4 shows a cross-section view of Fig. 2 along line 2-2;

Fig. 5 shows a cross-section view of Fig. 2 along line 3-3;

Fig. 6 shows a cross-section view of Fig. 2 along line 4-4;

Fig. 7 shows a cross-section view of Fig. 2 along line 5-5;

Fig. 8 schematically shows the structure of an edge beam 6 (without showing its
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exposed reinforcing bar as reserved);

Fig. 9 schematically shows the structure of a cantilever beam 5 (without showing

its exposed reinforcing bar as reserved);

Fig. 10 schematically shows step A) of a construction method of the present

invention;

Fig. 11 schematically shows step B) of the construction method of the present

invention;

Fig. 12 schematically shows step C) of the construction method of the present

invention;

Fig. 13 schematically shows step D) of the construction method of the present

invention;

Fig. 14 schematically shows step E) of the construction method of the present

invention; and

Fig. 15 schematically shows step F) of the construction method of the present

invention.

Detailed Description of the Embodiments

The present invention will be described in further detail with reference to

preferred embodiments shown in the accompanying drawings.

As shown in Figs. 1 and 2, a building frame structure having an edge beam of the
present invention comprises: a main frame structure 10, a cantilever beam 5 provided
on a periphery of the main frame structure 10, an edge beam 6 supported by the
cantilever beam 5, and an outer floor 32 disposed between the main frame structure 10
and the edge beam 6, wherein the main frame structure 10 includes a column 1, a

beam 2, and an inner floor 31.
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As shown in Fig. 8, the edge beam 6, which is designed to be a simply supported
beam, is preformed and reserved with an exposed reinforcing bar (not shown). An
outer edge of the edge beam 6 is preformed with a vertical sideboard 61 and a
temporary safety rail 62 mounted on the vertical sideboard 61, whereby it will be
unnecessary to provide any peripheral seal plate at connection nodes, or to build any
outside work frame at a periphery of a building on a construction site. Workers all
work in the building, thereby ensuring their safety. In addition, multiple notches 63
are provided and spaced from each other in the vertical sideboard 61, with curtain
wall pre-inserts being pre-arranged at the notches 63. Because the curtain wall pre-
inserts are embedded in advance at factory, they can be positioned with high precision,
which is favorable for accurate and rapid mounting of a curtain wall. At a construction
site, concrete is cast into the notches 63, to form a curtain wall firewall together with
the vertical sideboard 61. As a result, secondary on-site casting of concrete for a

firewall will be unnecessary, thus significantly saving working hours.

As shown in Fig. 9, the cantilever beam 5 is also preformed and reserved with an
exposed reinforcing bar (not shown). The preformed cantilever beam 5, which is a
beam-shell structure provided with an inner recess, includes a bottom plate 51 and
vertical side plates 52 arranged on both sides respectively. An outer end of the bottom
plate 51 extends outwardly beyond outer ends of both side plates 52. As shown in Figs.
6 and 7, an outer extension portion of the bottom plate 51 is supported at bottom

portions of the vertical sideboard 61 and the edge beams 6 at two sides thereof.

The outer floor 32 has a laminated plate structure, with a preformed plate 321 at
a lower portion and a cast-in-site structure at a top portion thereof. As shown in Figs.
1 to 3, a square corner outer floor 33 is provided at each corner of the building. The
square corner outer floor 33 also has a laminated plate structure, with its periphery
being supported by top portions of four beam-shell structures respectively provided
therein with recesses. The four beam-shell structures are a transverse cantilever beam
5, a vertical cantilever beam 5, a transverse beam-shell structure 71, and a vertical
beam-shell structure 72, respectively. During on-site construction, as shown in Figs. 4,
5, and 14, the preformed plate 321, the edge beam 6, the cantilever beams 5, and the

beam-shell structures 71 and 72 are connected to each other by concrete cast in situ at
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respective top portions thereof.

In an embodiment of the present invention as shown in Figs. 13 and 14, the inner
floor 31 of the main frame structure 10 also has a laminated plate structure, with a
lower portion thereof being a preformed plate 311. The beam 2 is a preform which is
provided, at a top portion thereof, with a recess, and reserved with an exposed
reinforcing bar. During on-site construction, the preformed plate of the inner floor 31,
the beam 2, the peripheral outer floor 32, the cantilever beams 5, and the edge beam 6
are cast in situ, at respective top portions thereof, with concrete, so as to connect the
main frame structure 10 to the outer floor 32, the edge beam 6, and the cantilever
beams 5. With such a structure, onsite workload can be largely reduced, thereby

accelerating construction progress.

The edge beam 6 and its vertical sideboard 61 are formed into one preform, and
the temporary safety rail 62 is fixedly connected to the vertical sideboard 61 by means
of a connector pre-embedded in the vertical sideboard 61. With such a structure,
individual components thereof have a reduced size, which is favorable for transport

and lifting of the edge beam 6.

A construction method of the building frame structure having the edge beam of

the present invention comprises the following steps.

In step A), as shown in Fig. 10, an N floor is cleaned up, and a current floor is
ready for construction after preparations. At this moment, concrete has been cast to

complete the column 1 on this floor.

In step B), as shown in Fig. 11, a support frame 84 of a cantilever structure
provided outside of the main frame structure 10 is mounted and secured, by means of

the completed column 1, and a peripheral safety net 9 is hung.

In step C), as shown in Fig. 12, a support frame 81 of the main frame structure
10 is mounted, and a preformed beam 2 and the preformed plates are ready for

construction after preparations.
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In step D), as shown in Fig. 13, the preformed beam 2 and the preformed plate
311 of the main frame structure 10 are lifted. A reinforced oblique rod 82 of the edge
beam is mounted by means of the completed column 1. The preformed cantilever
beam 5, a preformed edge beam 6, and the preformed plate 321 of the outer floor 32
are lifted. The temporary safety rail 62 is fixedly connected to the vertical sideboard
61 of the preformed edge beam 6 by means of the connectors pre-embedded therein.
As the preformed edge beam 6 is provided thereon with the vertical sideboard 61 and
the temporary safety rail 62, it will be unnecessary to provide any peripheral seal plate
at connection nodes, or to build any outside frame work at the periphery of the

building at the construction site.

In step E), as shown in Fig. 14, an independent support piece 83 is established
below the preformed beam 2 and the preformed plate 311, and reinforcing bars are
strapped on the preformed beam 2, the preformed plates 311, 321, and 331, the
preformed cantilever beam 5, and the preformed edge beam 6, to connect them
together by means of cast-in-site concrete. Meanwhile, concrete is cast in situ into the

recesses 63 of the vertical sideboard 61 of the edge beam 6.

In step F), as shown in Fig. 15, the support frame 81 and the safety net 9 of the
N™ floor are removed when the cast-in-situ concrete achieves required strength, while

the temporary safety rail 62 is retained until construction is completed.
The above steps can be repeated to complete construction of multiple floors.

The foregoing description is merely illustrative of preferred embodiments of the
present invention, and is not intended to limit the present invention. Various changes
and modifications may be made by those skilled in the art. Any modifications,
equivalent substitutions, improvements, and the like within the spirit and principles of
the present invention are intended to be included within the scope of the present

invention.
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Claims

1. A building frame structure having an edge beam, comprising:

a main frame structure (10) which includes a column (1), a beam (2), and an
inner floor (31),

a cantilever beam (5) provided outside of the main frame structure (10),

an edge beam (6) supported by the cantilever beam (5), and

an outer floor (32) disposed between the main frame structure (10) and the edge
beam (6),

wherein the edge beam (6) is a preform reserved with an exposed reinforcing bar,
the edge beam (6) being provided thereon with a vertical sideboard (61) and a
temporary safety rail (62);

wherein the cantilever beam (5) is a preform reserved with an exposed
reinforcing bar, the cantilever beam (5) having a beam-shell structure provided with
an inner recess;

wherein the outer floor (32) is a laminated plate, a lower part of which is a
preformed plate (321); and

wherein the preformed plate (321), the edge beam (6), and the cantilever beam (5)

are connected to each other by concrete cast in situ at respective top portions thereof.

2. The building frame structure having an edge beam according to claim 1,
wherein multiple notches (63) are provided in the vertical sideboard (61) of the edge

beam (6), and a curtain wall pre-insert is arranged in advance at each of the notches

(63).

3. The building frame structure having an edge beam according to claim 2,
wherein at a construction site, the notches (63) are filled with concrete, to form a

curtain wall firewall together with the vertical sideboard (61).

4. The building frame structure having an edge beam according to any one of
claims 1-3, wherein a periphery of a corner outer floor at each corner of a building is

connected to the beam-shell structure provided with a recess therein.

5. The building frame structure having an edge beam according to any one of
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claims 1-3, wherein the edge beam (6) and its vertical sideboard (61) are formed into
one preform, and the temporary safety rail (62) is secured to the vertical sideboard (61)

by means of a connector pre-embedded in the vertical sideboard (61).

6. The building frame structure having an edge beam according to any one of
claims 1-3, wherein an inner floor (31) of the main frame structure (10) is a laminated
plate, a lower part of which is a preformed plate,

wherein the beam (2) is a preform provided, at a top portion thereof, with a
recess, and reserved with an exposed reinforcing bar, and

wherein a preformed plate of the inner floor (31) and the beam (2) are connected,
by concrete cast in situ at respective top portions thereof, to the outer floor (32), the

edge beam (6), and the cantilever beam (5).

7. A construction method of the building frame structure having an edge beam
according to claim 1, comprising:

step A): cleaning up an N" floor, and preparing for construction on a current
floor;

step B): mounting and securing, by means of a completed column (1), a support
frame of a cantilever structure provided outside of a main frame structure (10), and
hanging a safety net (9);

step C): mounting a support frame (81), and preparing for lifting of a preformed
beam and a preformed plate;

step D): lifting the preformed beam (2) and a preformed plate of the main frame
structure (10), mounting, by means of the completed column (1), a reinforced oblique
rod (82) of the edge beam, and lifting a preformed cantilever beam (5), a preformed
edge beam (6), and a preformed plate (321) of the outer floor (32);

step E): strapping reinforcing bars on the preformed beam (2), the preformed
plate of the main frame structure (10), the preformed plate of the outer floor (32), the
preformed cantilever beam (5), and the preformed edge beam (6), respectively, to
connect them together by means of cast-in-site concrete; and

step F): removing the support frame (81) and the safety net (9) of the N™ floor

when the cast-in-situ concrete achieves required strength.

8. The construction method of the building frame structure having an edge beam
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according to claim 7, wherein in step D), the preformed edge beam (6) and its vertical
sideboard (61) are lifted first, followed by mounting of a temporary safety rail (62) by

means of a connector pre-embedded in the vertical sideboard (61).

9. A construction method of the building frame structure having an edge beam
according to claim 7 or 8 with series preforms, wherein in step E), before concrete is
cast in situ, an independent support piece (83) is established below the preformed

beam (2) and the preformed plate.

10. The construction method of the building frame structure having an edge
beam according to claim 7 or 8 with series preforms, wherein the vertical sideboard
(61) of the edge beam is provided therein with multiple notches (63), at which curtain
wall pre-inserts are arranged in advance, and

wherein in step E), concrete is cast into the notches (63).
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