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(57) A steel-structure building envelope capable of
erecting a scaffold (4) and a method for erecting the
scaffold (4) are disclosed. The scaffold (4) is fastened
to thesteel-structurebuildingenvelope through twosteps
fastening means. A pre-embedded reinforcing steel bar
is laid in each of RC slabs (3) and extends out of the
corresponding RC slab (3) to be wound around the
scaffold (4), serving as the first fastening means for
fastening the scaffold (4). Locking parts (7) are em-
bedded into the corresponding RC slab (3) at intervals.

The transverse aluminumextrusion (8) is disposed on an
outside of the corresponding RC slab (3). The wall con-
necting rods (6) eachhavea first end that passes through
the transverse aluminum extrusion (8) and is locked to
the corresponding locking part and a second end con-
figured to lock the scaffold (4), serving as a second
fastening means for fastening the scaffold (4) after the
pre-embedded reinforcing steel bar is removed from the
scaffold (4).
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Description

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] The present invention relates to a steel-struc-
ture building envelope capable of erecting a scaffold and
a method for erecting the scaffold, and more particularly
to a steel-structure building envelope provided with a
transverse aluminum extrusion. The scaffold is fastened
to the transverse aluminum extrusion through a first
fastening means and a second fastening means, so that
external walls can be assembled to the scaffold, without
using high-altitude hoist operations.

2. Description of Related Art

[0002] Ancient residential buildings in Taiwan were
mostly constructed using bricks, and modern residential
buildings started to be popular after ferroconcrete con-
structing technologies were introduced and commodi-
tized in Taiwan. In recent years, with the increase of
economic development, population density, and in turn
land costs, more and more steel-construction skyscra-
pers have been built for not only business use but also
residential use. According to statistics, residential build-
ings form a staple part, taking up more than ninety
percent, of all buildings in Taiwan.
[0003] In general, there are three structural types of
modern buildings in Taiwan, i.e., RC (reinforced con-
crete), SS (steel structure), and SRC (steel reinforced
concrete).Compared with the traditional RC structure
(reinforced concrete), SS structure (steel structure) or
SRC structure (steel reinforced concrete) has the envir-
onmental protection characteristics, such as long life and
recyclable materials. However, the construction cost of
SS structure (steel structure) or SRC structure (steel
reinforced concrete) is high, so most of residential build-
ings use RC structures (reinforced concrete).
[0004] In RC structure (reinforced concrete) buildings,
by erecting the scaffold, the construction workers can
construct the building structure on high floors through the
scaffold. The scaffold is erected by pre-embedded re-
inforcing steel bars (such as deformed steel bars with an
imperial bar size of number 3 (#3) on theRCbeamsof the
buildingbody.Thedistancebetweenadjacentembedded
reinforcing steel bars is approximately 160 cm to 180 cm
(the distance is adjustable according to the diagram for
erecting the scaffold). Then, the scaffold is fixed on the
outside of the building body by winding the embedded
reinforcing steel bars around the scaffold. The position
error is allowed when the scaffold is erected by the pre-
embedded reinforcing steel bars, which will not affect the
subsequent construction. Thus, the erection of the scaf-
fold can be completed quickly.
[0005] In steel-structure buildings, such as SS struc-
ture (steel structure) or SRC structure (steel reinforced

concrete), external walls are typically curtain walls. Cur-
tain walls have light own weights, and are mademodular
so as to be easily assembled. The curtain walls are hung
outside the floor slabs by joining components.
[0006] However, the embedded reinforcing steel bars
used for fastening the scaffold of the building structure
will form an obstacle to the assembly of the curtain walls.
Thus curtain walls cannot be assembled by erecting the
scaffold. In general, the curtain walls are assembled
using high-altitude hoist operations. However, the high
costs of hoists and specialized persons required for high-
altitudehoist operations further increase the cost of steel-
structure buildings, which is not conducive to the promo-
tion of steel-structure buildings.

SUMMARY OF THE INVENTION

[0007] Theobjective of the invention is achieved by the
subject-matter of the independent claims. Advantageous
embodiments are disclosed by the dependent claims.
[0008] TaiwanPatentApplicationNo. 111147640, titled
"STEEL-STRUCTUREBUILDINGENVELOPE", filed by
the invention, is mainly aimed at reducing the construc-
tion cost of steel-structure residential buildings. In order
to further facilitate erection of scaffolds on steel-structure
buildings and assembly of external walls (such as curtain
walls) on the scaffold, the present invention provides a
steel-structure building envelope capable of erecting a
scaffold, comprising a building body, floor slabs, and
external walls.
[0009] The building body hasH beams and decks. The
decks are assembled onto the H beams.
[0010] The floor slabs haveRCslabs laid on the decks,
so that the decks and the RC slabs jointly act as the floor
slabs. A reinforcing bar structure and a pre-embedded
reinforcing steel bar are laid in each of the RC slabs. The
pre-embedded reinforcing steel bar extends out of the
corresponding RC slab to be wound around the scaffold,
serving as a first fastening means for fastening the scaf-
fold.
[0011] The external walls each includewall connecting
rods, locking parts used for locking the wall connecting
rods, a transverse aluminum extrusion, and outer wall
panels. The locking parts are embedded into the corre-
sponding RC slab at intervals. The transverse aluminum
extrusion is disposed on an outside of the corresponding
RC slab. The wall connecting rods each have a first end
that passes through the transverse aluminum extrusion
and is locked to the corresponding locking part and a
second end configured to lock the scaffold, serving as a
second fastening means for fastening the scaffold after
the pre-embedded reinforcing steel bar is removed from
the scaffold. The outer wall panels are each installed
between the adjacent floor slabs laterally. The adjacent
outer wall panels are separated by the transverse alu-
minum extrusion.
[0012] When the external walls are completed, thewall
connecting rods are disassembled one by one so as to
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remove the scaffold.
[0013] The present invention further provides a meth-
od for erecting a scaffold of a steel-structure building
envelope, comprising the following steps:

constructing a building body: assembling H beams
and decks of the building body, the decks being
assembled onto the H beams;
constructing floor slabs: laying RC slabs on the
decks, the decks and the RC slabs jointly acting
as the floor slabs, laying a reinforcing bar structure
and a pre-embedded reinforcing steel bar in each of
the RC slabs, the pre-embedded reinforcing steel
bar extending out of the correspondingRCslab to be
wound around the scaffold, serving as a first fasten-
ing means for fastening the scaffold;
constructing externalwalls: embedding lockingparts
used for locking wall connecting rods into the corre-
spondingRCslabat intervals, providinga transverse
aluminumextrusiononanoutsideof the correspond-
ing RC slab, wherein the wall connecting rods each
have a first end that passes through the transverse
aluminumextrusion and is locked to the correspond-
ing locking part and a second end configured to lock
thescaffold, servingasasecond fasteningmeans for
fastening the scaffold after the pre-embedded rein-
forcing steel bar is removed from the scaffold; instal-
ling outer wall panels each between the adjacent
floor slabs laterally, wherein the adjacent outer wall
panels are separated by the transverse aluminum
extrusion.

[0014] When the external walls are completed, thewall
connecting rods are disassembled one by one so as to
remove the scaffold.
[0015] Further, the pre-embedded reinforcing steel bar
is a deformed steel bar with an imperial bar size of
number 3 (#3), and the deformed steel bar is wound
around the scaffold at least three and a half times.
[0016] Further, after the pre-embedded reinforcing
steel bar is removed from the scaffold, part of the pre-
embedded reinforcing steel bar, exposed on the corre-
sponding RC slab, is cut off.
[0017] Further, the locking part is an expansion screw,
and the first end of the correspondingwall connecting rod
is locked to the expansion screw with a bolt.
[0018] Further, after the wall connecting rods are dis-
assembled, the locking parts are locked with nuts, or are
stuffed with silicone and then sealed with paint.
[0019] According to the above technical features, the
present invention can achieve the following effects:

1. The scaffold is fastened to the transverse alumi-
num extrusion through the first fasteningmeans and
the second fastening means, so that the curtain wall
canbeassembledon the scaffoldwithout usinghigh-
altitude hoist operations, which can reduce the cost
of steel-structure buildings, facilitate promotion of

steel-structure buildings, prolong the service life of
buildings andmeet the requirements of environmen-
tal protection.
2. In the present invention, the first fastening means
for fastening the scaffold uses the pre-embedded
reinforcing steel bar to wind around the scaffold,
which can quickly complete erection of the scaffold;
the second fastening means for fastening the scaf-
fold uses the wall connecting rods instead of the pre-
embedded reinforcing steel bar. In addition to as-
sembling the curtain walls on the scaffold, the pre-
cise alignment of thewall connecting rodsmakes the
scaffold more stable and improves safety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a local perspective view of a steel-structure
buildingenvelopeaccording toanembodimentof the
present invention, wherein a deformed steel bar
extends out of an RC slab to be wound around a
scaffold, serving as a first fastening means for fas-
tening the scaffold;
FIG. 2 is a cross-sectional view of FIG. 1;
FIG. 3 is a local perspective view of the steel-struc-
ture building envelope according to the embodiment
of the present invention, wherein a wall connecting
rod serves as a second fastening means for fasten-
ing the scaffold;
FIG. 4 is a cross-sectional view of FIG. 3;
FIG. 5 is a local perspective view of the steel-struc-
ture building envelope according to the embodiment
of the present invention, wherein thewall connecting
rod is removed and a nut is locked to a locking part
after outer wall panels are assembled; and
FIG. 6 is a cross-sectional view of FIG. 5.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The embodiments described below are in-
tended to illustrate the disclosed building envelope of
the present invention, but not to limit the scope of the
present invention. Therein, since the steel-structure
building envelope is huge in volume, features are pre-
sented in local, close-up views for explicitness.
[0022] In an embodiment of the present invention, a
steel-structure building envelope comprises a building
body A, floor slabs B and external walls C.
[0023] Referring to FIG. 1 andFIG. 2, the building body
A is first constructed. The building body A comprises H
beams 1 and decks 2. The decks 2 are assembled onto
the H beams 1.
[0024] After the building body A is assembled, the floor
slabs B are constructed. The floor slabs B comprises RC
slabs 3 laid on the decks 2 so that the decks 2 and theRC
slabs 3 jointly act as the floor slabs B.A reinforcing bar
structure 31 and a pre-embedded reinforcing steel bar
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are laid in each of the RC slabs 3. In the present embodi-
ment, the pre-embedded reinforcing steel bar is a de-
formed steel bar 32 with an imperial bar size of number 3
(#3). The deformed steel bar 32 extends out of the
corresponding RC slab 3 to be wound around a scaffold
4, serving as a first fastening means for fastening the
scaffold4. In order to ensure that the scaffold 4 is stable
and conforms to the required strength of the regulations,
the deformed steel bar 32 is wound around the scaffold 4
at least three and a half times. If the pre-embedded
reinforcing steel bar is in a different size, such as a
deformed steel bar with an imperial bar size of number
4 (#4), it is wound around the scaffold 4 according to the
requirements of the regulations.
[0025] Referring to FIG. 3 and FIG. 4, after the con-
struction of the floor slabsB is completed and the scaffold
4 is fastened by the first fastening means, the construc-
tion of the external walls C can be performed. In the
present embodiment, the external walls C have a two-
layer structure. An RC curb 5 is formed on the RC slab 3
bymeans of casting. After that, locking parts 7 for locking
wall connecting rods 6 are embedded into the RC slab 3
at intervals. A transverse aluminum extrusion 8 is dis-
posed on the outside of the RC slab 3. The wall connect-
ing rods 6 each have one end passing through the
transverse aluminum extrusion 8 and locked to the cor-
responding locking part 7. In the present embodiment,
the locking part 7 is an expansion screw. The wall con-
necting rod6 is locked to the locking part 7with a bolt, and
can carry a load of 2 tons after testing. The other end of
thewall connecting rod 6 is configured to lock the scaffold
4, serving as a second fastening means for fastening the
scaffold 4after thedeformedsteel bar 32 is removed from
the scaffold 4.After removing the deformed steel bar 32
from the scaffold 4, the part of the deformed steel bar 32,
exposed on the RC slab 3, can be cut off.
[0026] Next, one steel C profile 9 is installed on the RC
curb 5 with an opening thereof facing upward, and an-
other steel C profile 9 is mounted on the deck 2 with an
opening thereof facing downward. An outer wall panel
101 and an inner wall panel 102 are attached to opposite
sides of the RC curb 5 and the two steel C profiles 9, so
that a hollow space S is formed between the outer wall
panel 101 and the inner wall panel 102.Thereby, the
external wall C has a two-layer structure and is affixed
directly to the floor slabB.With the configuration, the floor
slab B can completely separate the space of the upper
story from the space of the lower story by providing good
water cut-offandacoustic/thermal insulationbetween the
upper and lower stories. The outer wall panel 101 is
installed between the floor slabs B from the outside,
and the adjacent outer wall panels 101 are separated
by the transverse aluminum extrusion 8. Additionally,
elastic cement may be filled in assembly gaps between
the adjacent outer wall panels 101, so as to enhance
waterproofing between the indoor side and the outdoor
side of the building. In the present embodiment, a sound
insulation material 20is attached to each of the two steel

C profiles 9, and partially received in the hollow space S.
The sound insulation material 20 extends along the
height of the external wall C. For example, the hollow
space S is filled with rockwool. Thereby, with the hollow
space S and the sound insulationmaterial 20 inlaid in the
two-layer structure of the external wall C, acoustic/ther-
mal insulation between the indoor side and the outdoor
side of the building is enhanced. Then, silicone 30 is
injected between the transverse aluminum extrusion 8
and the two outer wall panels 101. As compared to
traditional integrated curtain walls that tend to break
due to resonance when receiving force or shocks, the
structure of the present invention has the adjacent outer
wall panels 101 separated by the transverse aluminum
extrusions 8 so as to reduce the risk of force-based
breakage of the outer wall panels 101. The external walls
C include the transverse aluminum extrusions 8 at inter-
story seams as physical caulking, so the use of silicone
30 can be reduced, thereby facilitating maintenance and
saving costs.
[0027] Referring to FIG. 5 and FIG. 6, when the ex-
ternal walls C are completed, the wall connecting rods 6
are disassembled one by one so as to remove the scaf-
fold 4. (As to thewall connecting rods6and the scaffold 4,
please refer to FIG. 3 and FIG. 4). After the wall connect-
ing rods 6 are disassembled, the locking parts 7 are
locked with nuts 40, or are stuffed with silicone and then
sealed with paint. In the present invention, since the
assembled outer wall panels 101 are level and flush to
each other, instead of further tiling, the external walls C
can be easily finished by covering the outer wall panels
101 across the surface of the building with waterproof
coating and natural paint successively.
[0028] Construction of the present embodiment is im-
plemented as below, with details identical or similar to
those known by people skilled in the art of SS construc-
tion omitted in the description and left out from the draw-
ings for not blurring characteristics of the present embo-
diment. The construction includes: (1) assembling steel
box columns and H beams 1 for each story; (2) laying
decks 2 and pour stops for each story; (3) setting the
outlet and piping; (4) laying a reinforcing bar structure 31
(or weldedwire fabrics) and embedding a deformed steel
bar 32 with an imperial bar size of number 3 (#3)for each
story; (5) concreting an RC slab 3 for each story; (6)
puttingupascaffold 4andwinding thedeformedsteel bar
32 around the scaffold 4 at least three and a half times as
a first fastening means for fastening the scaffold 4; (7)
constructing RC curbs 5 (including rebar-planting and
grouting); (8) setting outlet of and installingZ-shaped iron
parts; (9) applying fire-resistive coating to the steel box
columns and the H beams 1 for each story; (10) setting
out locking parts 7 of wall connecting rods 6 in place; (11)
installing the locking parts 7 of the wall connecting rods 6
in the RC lab 3; (12) installing a transverse aluminum
extrusion 8; (13) locking the scaffold 4 with the wall
connecting rods 6 and removing the deformed steel
bar 32 one by one as a second fastening means for
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fastening the scaffold4; (14) setting out Type 125 steel C
profiles (including steel C profiles 9 in the external walls
C) with predetermined intervals, performing vertical cali-
bration, and fixing them in position for each story; (15)
setting out Type 125 steel C profiles (including fitting
transoms and fixing iron parts) at the facade of any
opening, door, or window; (16) fastening outer wall pa-
nels 101; (17) stuffing assembly gaps between the ad-
jacent outer wall panels 101 with elastic cement (stuffing
assembly gaps between the adjacent outer wall panels
101 with tile gripper);(18) closing the assembly gaps
between the adjacent outer wall panels 101 with anti-
crack nets;(19) arranging sound insulation materials 2in
the external walls C; (20) fastening inner wall panels
102;(21) fastening aluminum window fittings; (22) instal-
ling aluminum window frames and doorframes; (23)
caulking doors and windows; (24) installing drip lines
for doors and windows; (25) constructing fire protection
stuffing for all assembly gaps between the building body
A, the floor slabs B, and the external walls C; (26) spray-
ing waterproof coating on the outer wall panels 101
across the building; (27) stuffing silicone around the
aluminum window frames and doorframes; (28) painting
the outer wall panels 101 with natural paint; (29) remov-
ing the scaffold 4 of each story, removing the wall con-
necting rods 6 one by one, locking nut 40 or stuffing
silicone to the locking parts 7; and (30) finishing con-
struction of the external walls of the current story.
[0029] In the present invention, the scaffold is fastened
to the transverse aluminum extrusion through the first
fastening means and the second fastening means, so
that the curtain wall can be assembled on the scaffold
without using high-altitude hoist operations, which can
reduce the cost of steel‑ structure buildings, facilitate the
promotion of steel-structure buildings, prolong the ser-
vice life of buildings and meet the requirements of en-
vironmental protection.
[0030] The present invention has been described with
reference to the preferred embodiments and it is under-
stood that the embodiments are not intended to limit the
scopeof thepresent invention.Moreover, as the contents
disclosed herein should be readily understood and can
be implemented by a person skilled in the art, all equiva-
lent changes or modifications which do not depart from
the concept of the present invention should be encom-
passed by the appended claims.

Claims

1. A steel-structure building envelope capable of erect-
ing a scaffold (4), comprising:

a building body (A), having H beams (1) and
decks (2), the decks (2) being assembled onto
the H beams;
floor slabs (B), having RC slabs (3) laid on the
decks (2), so that the decks (2) and theRCslabs

jointly act as the floor slabs (B); a reinforcing bar
structure (31) and a pre-embedded reinforcing
steel bar being laid in each of the RC slabs (3),
the pre-embedded reinforcing steel bar extend-
ing out of the corresponding RC slab (3) to be
wound around the scaffold (4), serving as a first
fastening means for fastening the scaffold (4);
external walls (C), each including:

wall connecting rods (6);
locking parts (7) for locking the wall con-
necting rods (6), the locking parts (7) being
embedded into the corresponding RC slab
(3) at intervals;
a transverse aluminum extrusion (8), dis-
posed on an outside of the corresponding
RC slab (3);
wherein the wall connecting rods (6) each
have a first end that passes through the
transverse aluminum extrusion (8) and is
locked to the corresponding locking part (7)
and a second end configured to lock the
scaffold (4), serving as a second fastening
means for fastening the scaffold (4) after the
pre-embedded reinforcing steel bar is re-
moved from the scaffold (4);
outer wall panels (101), each installed be-
tween the adjacent floor slabs (B) laterally,
wherein the adjacent outer wall panels
(101) are separated by the transverse alu-
minum extrusion (8);

wherein when the external walls (C) are com-
pleted, the wall connecting rods (6) are disas-
sembledonebyonesoas to remove thescaffold
(4).

2. The steel-structure building envelope as claimed in
claim 1, wherein the pre-embedded reinforcing steel
bar is a deformed steel bar (32) with an imperial bar
size of number 3 (#3), and the deformed steel bar
(32) is wound around the scaffold (4) at least three
and a half times.

3. The steel-structure building envelope as claimed in
claim 1 or 2, wherein after the pre-embedded rein-
forcingsteel bar is removed from thescaffold (4), part
of the pre-embedded reinforcing steel bar, exposed
on the corresponding RC slab (3), is cut off.

4. The steel-structure building envelope as claimed in
any one of claims 1‑3, wherein the locking part (7) is
an expansion screw, and the first end of the corre-
sponding wall connecting rod (6) is locked to the
expansion screw with a bolt.

5. The steel-structure building envelope as claimed in
any one of claims 1‑4, wherein after the wall con-
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necting rods (6) are disassembled, the locking parts
(7) are locked with nuts (40), or are stuffed with
silicone (30) and then sealed with paint.

6. A method for erecting a scaffold (4) of a steel-struc-
ture building envelope, comprising the following
steps:

constructing a building body (A): assembling H
beams (1) anddecks (2) of the buildingbody (A),
the decks (2) being assembled onto the H
beams (1);
constructing floor slabs (B): laying RC slabs (3)
on the decks (2), the decks (2) and the RC slabs
(3) jointly acting as the floor slabs (B), laying a
reinforcing bar structure (31) and a pre-em-
bedded reinforcing steel bar in each of the RC
slabs (3), the pre-embedded reinforcing steel
bar extending out of the corresponding RC slab
(3) to be wound around the scaffold (4), serving
as a first fasteningmeans for fastening the scaf-
fold (4);
constructingexternalwalls (C): embedding lock-
ing parts (7) used for locking wall connecting
rods (6) into the corresponding RC slab (3) at
intervals, providing a transverse aluminum ex-
trusion (8) on an outside of the corresponding
RCslab (3),wherein thewall connecting rods (6)
each have a first end that passes through the
transverse aluminumextrusion (8) and is locked
to the corresponding locking part (7) and a sec-
ond end configured to lock the scaffold (4), ser-
ving as a second fastening means for fastening
the scaffold (4) after the pre-embedded reinfor-
cing steel bar is removed from the scaffold (4);
installing outer wall panels (101) each between
the adjacent floor slabs (B) laterally, wherein the
adjacent outer wall panels (101) are separated
by the transverse aluminum extrusion (8);
wherein when the external walls (C) are com-
pleted, the wall connecting rods (6) are disas-
sembledonebyonesoas to remove thescaffold
(4).

7. The method as claimed in claim 6, wherein the pre-
embedded reinforcing steel bar is a deformed steel
bar (32) with an imperial bar size of number 3 (#3),
and the deformed steel bar (32) is wound around the
scaffold (4) at least three and a half times.

8. Themethod as claimed in claim 6 or 7, wherein after
the pre-embedded reinforcing steel bar is removed
from the scaffold (4), part of the pre-embedded re-
inforcing steel bar, exposed on the corresponding
RC slab (3), is cut off.

9. The method as claimed in any one of claims 6‑8,
wherein the locking part (7) is an expansion screw,

and the first end of the corresponding wall connect-
ing rod (6) is locked to the expansion screw with a
bolt.

10. The method as claimed in any one of claims 6‑9,
wherein after the wall connecting rods (6) are dis-
assembled, the locking parts (7) are lockedwith nuts
(40), or are stuffedwith silicone (30) and then sealed
with paint.
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