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(54) CONNECTION METHOD BETWEEN STEEL-PLATE CONCRETE STRUCTURE AND 
DIFFERENT STRUCTURE

(57) The present invention relates to a connection
method between a steel-plate concrete structure and a
different structure in which stress reduction on a connec-
tion surface between the steel-plate concrete structure
(SC) and the different structure is prevented when the
steel-plate concrete structure and the different structure
are connected to each other, and a load is continuously
and uniformly transmitted into a wall structure to improve
connection performance between the steel-plate con-
crete structure and the different structure. To this end,
the connection method between a steel-plate concrete
structure, in which concrete is filled between steel plates
facing and spaced apart from each other, and a different
concrete structure, in which concrete is constructed on
an iron reinforcing bar or an iron-frame reinforcing bar,
includes: disposing a mold around a space in which con-
crete is constructed to form the different concrete struc-
ture to dispose iron reinforcing bars or iron-frame rein-
forcing bars inside the mold so that the iron reinforcing
bars or the iron-frame reinforcing bars are vertically and
horizontally cross-coupled to each other; disposing a
steel plate to be connected on a portion of an inner sur-
face of the mold in a direction in which the steel-plate
concrete structure and the steel plate for connection are
connected to each other; constructing concrete into an
inner space of the mold to form a different concrete struc-
ture; coupling a steel plate for the steel-plate concrete
structure to the steel plate for connection; and construct-

ing concrete inside the steel plate for the steel-plate con-
crete structure to integrally connect the steel-plate con-
crete structure to the different concrete structure.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a connection
method between a steel plate concrete structure and a
different structure, and more particularly, a connection
method between a steel-plate concrete structure and a
different structure, in which a steel plate for connecting
is previously installed on a portion of a different concrete
structure to be connected to the steel-plate concrete
structure to secure integrity and construct ability with the
steel-plate concrete structure that is connected to the
different concrete structure in a follow-up process and
continuously and uniformly transmit a load without caus-
ing stress reduction on a connection surface, thereby im-
proving connection performance between the steel plate
concrete structure and the different concrete structure.

BACKGROUND ART

[0002] Methods for constructing walls of a structure ac-
cording to a related art include construction methods us-
ing a reinforced concrete (RC) structure, a steel framed
reinforced concrete (SRC) structure, and a steel plate
concrete (SC) structure.
[0003] The RC structure may be a structure in which
a compressive force of concrete and a tension force of
an iron reinforcing bar are integrated with each other to
supplement each other’s faults. The SRC structure may
be a structure in which a steel frame is coated with rein-
forced concrete and thus is reinforced. That is, the steel
fame resists an external force, and the reinforced con-
crete surrounding the steel frame protects and reinforces
the steel frame when a fire occurs.
[0004] The RC structure and the SRC structure may
have relatively long construction duration because a
mold and an iron reinforcing bar or steel fame are directly
assembled in sites, and then concrete is constructed to
construct structures.
[0005] According to the SC structure that is developed
for supplementing the above-described limitations, con-
crete is filled between a pair of steel plates facing each
other, a plurality of studs protrudes from inner walls of
the steel plates so that the concrete and the steel plates
are integrated with each other, and both ends of a tie bar
are coupled to the inner walls of the steel plates so that
a distance between the steel plates is constantly main-
tained.
[0006] When the walls of the structure are constructed
according to the related art, connection technologies be-
tween structures of the same kind among the RC struc-
ture, the SRC structure, and the SC structure are being
utilized. According to a wall connection method between
structures of the same kind in the RC structure and the
SRC structure, an iron reinforcing bar or iron-frame re-
inforcing bar are installed inside the wall, and then con-
crete is constructed to connect the iron reinforcing bar or

iron-frame reinforcing bar to the concrete. That is, a spe-
cial connection technology is not required for a wall con-
nection portion between structures of the same kind.
However, a connection surface may occur merely ac-
cording to requirements with respect to a design and con-
struction. This will be described with reference to the ac-
companying drawings.
[0007] FIGS. 1 and 2 are longitudinal cross-sectional
views of a vertical connection between walls of an RC
structure according to a related art, wherein FIG. 1 is a
longitudinal cross-sectional view when a slab does not
exist, and FIG. 2 is a longitudinal cross-sectional view
when the slab exists.
[0008] In a wall connection method of an RC structure
according to the related art, as shown in FIG. 1, a lower
RC structure 10 is constructed, and then an upper RC
structure 20 having the same structure as the lower RC
structure 10 is connected to an upper portion of the lower
RC structure 10. That is, concrete 13 is constructed into
an iron reinforcing bar structure in which a vertical iron
reinforcing bar 11 and a horizontal iron reinforcing bar
12 are coupled to each other to construct a lower RC
structure 10. Then, a portion of a lower end of a vertical
iron reinforcing bar 21 is coupled to the vertical iron re-
inforcing bar 11 protruding upward from a connection sur-
face 13 that is disposed on an upper end of the concrete
13, and a concrete 23 is constructed into an iron rein-
forcing bar structure in which a horizontal iron reinforcing
bar is coupled to the vertical iron reinforcing bar 21 to
construct an upper RC structure 20, thereby constructing
a wall structure.
[0009] For another example, as shown in FIG. 2, con-
crete 33 is constructed into an iron reinforcing bar struc-
ture in which a slab iron reinforcing bar 31 and a horizontal
iron reinforcing bar 32 are coupled to each other to con-
struct a slab RC structure 30, and then the slab RC struc-
ture 30 is connected to a side of the lower RC to construct
a wall structure.
[0010] As described above, the RC structure and the
SRC structure that are structures according to the related
art have a limitation in reduction of construction duration,
The SC structure that is a new structure is advantageous
in reduction of construction duration because mold strip-
ping and iron reinforcing bar installation processes are
omitted. Thus, usability of the SC structure is increasing.
However, to extend use of the SC structure that is ad-
vantageous in the reduction of construction duration, a
technology for connecting the SC structure to the RC
structure is needed.
[0011] However, in the related art, only the connection
technology between structures of the same kind is ap-
plied, and also, connection technologies between differ-
ent structures, i.e., technologies for connecting the SC
structure to the RC structure or the SRC structure are
inadequate in development. Thus, since stress reduction
on the connection surface occurs, and a load is not con-
tinuously and uniformly transmitted, the wall structure
may be weak.
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DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0012] The present invention provides a connection
method between a steel plate concrete structure and a
different structure in which stress reduction on a connec-
tion surface between the steel plate concrete SC struc-
ture and the different structure is prevented when the
steel plate concrete structure and the different structure
are connected to each other, and a load is continuously
and uniformly transmitted into a wall structure to improve
connection performance between the steel plate con-
crete and the different structure.

TECHNICAL SOLUTION

[0013] Embodiments of the present invention provide
a connection method between a steel plate concrete
structure, in which concrete is filled between steel plates
facing and spaced apart from each other, and a different
concrete structure, in which concrete is constructed on
an iron reinforcing bar or iron-frame reinforcing bar, the
connection method including: disposing a mold around
a space in which the concrete is constructed to form the
different concrete structure to dispose the iron reinforcing
bar or iron-frame reinforcing bar inside the mold so that
the iron reinforcing bar or iron-frame reinforcing bar is
vertically and horizontally cross-coupled to each other;
disposing a steel plate for connection on a portion of an
inner surface of the mold in a direction in which the steel
plate for connection and the steel plate concrete structure
are connected to each other; constructing concrete into
an inner space of the mold to form the different concrete
structure; coupling a steel plate for the steel plate con-
crete structure to the steel plate for connection; and con-
structing concrete inside the steel plate of the steel plate
concrete structure to integrally connect the steel plate
concrete structure to the different concrete structure.
[0014] In this case, the disposing of the iron reinforcing
bar or iron-frame reinforcing bar inside the mold so that
the iron reinforcing bar or iron-frame reinforcing bar is
vertically and horizontally cross-coupled to each other
may include disposing the iron reinforcing bar or iron-
frame reinforcing bar so that the iron reinforcing bar or
iron-frame reinforcing bar extends from an inner space
of the different concrete structure to an inner space of
the steel plate concrete structure.
[0015] Also, a plurality of studs may protrude from each
of inner surfaces facing each other of the steel plate for
connection and the steel plate for the steel plate concrete
structure, and both ends of a tie bar may be fixed to the
inner surfaces facing each other.
[0016] Also, the coupling of the steel plate for the steel
plate concrete structure to the steel plate for connection
may include: disposing the steel plate for connection and
the steel plate for the steel plate concrete structure so
that an end of the steel plate for connection contacts an

end of the steel plate for the steel plate concrete structure;
disposing a flat bar on an inner surface of a boundary on
which the steel plate for connection and the steel plate
for the steel plate concrete structure contact each other;
and coupling connection surfaces of the flat bar, the steel
plate for connection, and the steel plate for the steel plate
concrete structure to each other.
[0017] Also, the connection surfaces of the flat bar, the
steel plate for connection, and the steel plate for the steel
plate concrete structure may be fixed through welding or
screw coupling.

ADVANTAGEOUS EFFECTS

[0018] According to the connection method between
the SC structure and the different structure, the SC struc-
ture and the different structure may be integrally connect-
ed to each other to improve structural performance (in-
terface shear performance and out of plane load perform-
ance) and the construct ability. Thus, since the SC struc-
ture is extended in use, the construction duration may be
reduced.
[0019] Also, according to the present invention, the SC
structure and the RC or SRC structure are integrally cou-
pled to each other by using the connection surface as
the medium to continuously and uniformly transmit the
load without causing the stress reduction on the connec-
tion surface, thereby improving the connection perform-
ance between the SC structure and the different structure
and stably constructing the wall structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIGS. 1 and 2 are longitudinal cross-sectional
views of a vertical connection between walls of an RC
structure according to a related art, wherein FIG. 1 is a
longitudinal cross-sectional view when a slab does not
exist, and FIG. 2 is a longitudinal cross-sectional view
when the slab exists,
[0021] FIGS. 3 and 4 are longitudinal cross-sectional
views of a vertical connection between walls of a steel
plate concrete (SC) structure and a different structure
according to an embodiment of the present invention,
wherein FIG. 3 is a longitudinal cross-sectional view
when a slab does not exist, and FIG. 4 is a longitudinal
cross-sectional view when the slab exists,
[0022] FIGS. 5 to 8 are cross-sectional views illustrat-
ing a construction sequence for each process in a con-
nection method between an SC structure and a different
structure according to an embodiment of the present in-
vention,
[0023] FIG. 9 is a flowchart illustrating a connection
method between the SC structure and the different struc-
ture according to an embodiment of the present inven-
tion,
[0024] FIG. 10 is a cross-sectional view illustrating hor-
izontal connection between walls of an SC structure and
a different structure according to another embodiment of
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the present invention.
[0025] * DESCRIPTION OF REFERENCE NUMER-
ALS *
[0026] 10: Lower reinforced concrete structure 11: Ver-
tical iron reinforcing bar
[0027] 12: Horizontal iron reinforcing bar 13: Concrete
[0028] 15: Connection surface 20: Upper reinforced
concrete structure
[0029] 21: Vertical iron reinforcing bar 22: Horizontal
iron reinforcing bar
[0030] 23: Concrete 30: Slab reinforced concrete
structure
[0031] 31: Slab iron reinforcing bar 32: Horizontal iron
reinforcing bar
[0032] 33: Concrete 101: Mold
[0033] 110: Reinforced concrete structure 111: Verti-
cal iron reinforcing bar
[0034] 112: Horizontal iron reinforcing bar 113: Con-
crete
[0035] 120: Connection part 121: lower steel plate
[0036] 122: Stud 123: Tie bar
[0037] 124: Flat bar 125: Welded part
[0038] 126: Coupling bolt 130: Steel plate concrete
structure
[0039] 131: Upper steel plate 132: Stud
[0040] 133: Tie bar 134: Concrete
[0041] 140: Slab reinforced concrete structure 141:
Bottom steel plate
[0042] 142: Stud 144: Slab iron reinforcing bar
[0043] 210: Reinforced concrete structure 211: Verti-
cal iron reinforcing bar
[0044] 212: Horizontal iron reinforcing bar 213: Con-
crete
[0045] 221: Steep plate for connection 222: Stud
[0046] 223: Tie bar 224: Flat bar
[0047] 225: Welded part 226: Coupling bolt
[0048] 227: Connection surface 230: Steel plate con-
crete structure
[0049] 231: Steel plate 232: Stud
[0050] 233: Tie bar 234: Concrete

MODE FOR CARRYING OUT THE INVENTION

[0051] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.
[0052] FIGS. 3 and 4 are longitudinal cross-sectional
views of a vertical connection between walls of a steel
plate concrete (SC) structure and a different structure
according to an embodiment of the present invention,
wherein FIG. 3 is a longitudinal cross-sectional view
when a slab does not exist, and FIG. 4 is a longitudinal
cross-sectional view when the slab exists.
[0053] As shown in FIGS. 3 and 4, a connection meth-
od between a steel plate concrete structure and a differ-
ent structure according to an embodiment of the present
invention relates to a construction method of a structure
in which a steel plate concrete (SC) structure 130 is con-

nected to an upper portion of a lower reinforced concrete
(RC) structure 110 by using a connection part 120 as a
medium. Before processes of the connection method are
described, a structure in which the SC structure is con-
nected to a different structure will be described below.
[0054] Referring to FIG. 3, the RC structure 110 in-
stalled at a lower side may be a structure in which con-
crete 113 is constructed into a vertical iron reinforcing
bar 111 and a horizontal iron reinforcing bar 112 and thus
the concrete 113 are coupled to the vertical and horizon-
tal iron reinforcing bars 111 and 112. Here, a lower steel
plate 121 is coupled to a portion of an outer surface of
an upper portion of the RC structure 110.
[0055] The connection part 120 may serve as a medi-
um unit for integrally connecting the SC structure 130 to
the upper portion of the RC structure 110. The connection
part 120 includes lower steel plates 121. Also, a plurality
of studs 122 for easily attaching the concrete 113 thereto
protrude inward from an inner surface of each of the lower
steel plates 121. A tie bar 123 for constantly maintaining
a spaced distance between the lower steel plates 121 is
coupled to the lower steel plates 121 facing each other.
[0056] Also, a flat bar 124 disposed inside a boundary
on which an upper end of the lower steel plate 121 con-
tacts a lower end of an upper steel plate 131 is welded
and coupled to an inner surface of the lower steel plate
121. The flat bar 124 and the upper steel plate 131 are
coupled to each other by a coupling bolt 126. An unex-
plained reference numeral 125 represents a welded part
between the flat bar 124 and the lower steel plate 121
on the connection surface.
[0057] In the SC structure 130, the plurality of studs
132 and the tie bar 133 are coupled to the inner surface
of the upper steel plate 131. Also, concrete 134 is filled
between the upper steel plates 131 on the connection
surface 127.
[0058] As described above, since the upper SC struc-
ture 130 is integrally connected to the lower RC structure
110 by using the connection part 120 as a medium, the
connection between different structures may be smooth-
ly performed to improve construct ability. Also, the con-
nection portions of the SC structure 130 and the RC struc-
ture 110 may be improved in hardness and strength to
prevent stress from be reduced in the connection surface
127 and uniformly maintain load distribution.
[0059] In the embodiment of FIG. 4, a slab RC structure
140 is additionally connected to a side of the RC structure
110 of the connection structure of FIG. 3. The slab RC
structure 140 includes a plurality of studs 142 on a top
surface of a bottom steel plate 141. Also, an upper space
of the bottom steel plate 141 has a structure in which the
concrete 113 is constructed into a slab iron reinforcing
bar 114 in a horizontal direction.
[0060] According to the present invention, since the
SC structure and the different structure are easily con-
nected to each other in a horizontal direction as well as
in a vertical direction, the various connection structures
may be allowable in design.
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[0061] Hereinafter, the connection method between
the SC structure and the different structure according to
the present invention will be described with reference to
the embodiment of FIG. 3.
[0062] FIGS. 5 to 8 are cross-sectional views illustrat-
ing a construction sequence for each process in a con-
nection method between an SC structure and a different
structure according to an embodiment of the present in-
vention, and FIG. 9 is a flowchart illustrating a connection
method between the SC structure and the different struc-
ture according to an embodiment of the present inven-
tion.
[0063] Referring to FIG. 5, to realize the RC structure
110 having a structure different from an SC structure 130,
a mold 101 is disposed around a space in which concrete
113 is constructed. Also, an iron reinforcing bar structure
in which a vertical iron reinforcing bar 111 and a horizon-
tal iron reinforcing bar 112 are coupled to each other is
disposed inside a mold 101 (S10). Here, the vertical iron
reinforcing bar 111 extends up to an inner space of the
SC structure 130 connected to an upper portion of the
RC structure 110.
[0064] Also, lower steel plates 121 facing each other
are disposed on upper inner surfaces of the mold 101,
respectively. A plurality of studs 122 are disposed on an
inner surface of each of the lower steel plates 121. Both
ends of a tie bar 123 are coupled between the lower steel
plates 121 to maintain the lower steel plates 121 at a
predetermined distance (S20).
[0065] Next, a plurality of flat bars 124 are coupled to
the upper inner surface of the lower steel plate 121 at a
predetermined distance. The upper steel plate 131 may
be easily coupled to the upper portion of the lower steel
plate 121 by the flat bars 124 in a follow-up process. The
lower steel plate 121 and the flat bars 124 may be coupled
to each other around a connection surface by welding.
[0066] Referring to FIG. 6, the concrete 113 is con-
structed into an inner space of the molds 101 to cure the
concrete 113 for a predetermined time, thereby forming
the RC structure 110 (S30).
[0067] Referring to FIG. 7, the mold 101 is removed,
and the upper steel plate 131 is disposed on the lower
steel plate 121. Then, the upper steel plate 131 and the
flat bars 124 are coupled to each other by using a coupling
bolt 126 (S40).
[0068] Although the lower steel plate 121 and the flat
bars 124 are coupled to each other through welding, and
the upper steel plate 131 and the flat bars 124 are coupled
to each other through the coupling bolt 126 in the current
embodiment, the present invention is not limited thereto.
For example, the welding method may be applied to the
current embodiment. Alternatively, the welding method
and the bolt coupling method may be applied to the cur-
rent embodiment at the same time. Also, if the upper steel
plate 131 and the flat bars 124 are not coupled through
the welding or the bolt, the upper steel plate 131 and the
lower steel plate 121 may be coupled to each other
through the welding.

[0069] Then, concrete 134 is constructed into an inner
space of the upper steel plates 131 to cure the concrete
134, thereby integrally connecting the SC structure 130
to the RC structure 110 (S50).
[0070] FIG. 10 is a cross-sectional view illustrating hor-
izontal connection between walls of an SC structure and
a different structure according to another embodiment of
the present invention.
[0071] Although the method for constructing the struc-
ture in which the RC structure 110 is disposed at a lower
side, and the SC structure 130 is vertically connected to
the upper portion of the RC structure 110 is described in
the above-described embodiment, the present invention
is not limited thereto. For example, as shown in another
embodiment of FIG. 10, an SC structure 230 and an RC
structure 210 may be horizontally connected to each oth-
er by using a connection part 220 as a medium.
[0072] In a construction method of the connection
structure illustrated in FIG. 10, an iron reinforcing bar
structure in which a vertical iron reinforcing bar 211 and
a horizontal iron reinforcing bar 212 are coupled to each
other is installed in an inner space of a portion in which
the SC structure 210 will be formed. Here, the horizontal
iron reinforcing bar 212 may extend up to a space in
which the SC structure 230 will be formed.
[0073] Next, a mold (not shown) is installed around a
space in which the RC structure 210 will be formed. A
steel plate 221 for connection to which a stud 222, a tie
bar 223, and a flat bar 224 are coupled is fixed to an inner
surface of a side of the mold. Also, concrete 213 is con-
structed into an inner space that is surrounded by the
mold and the steel plate 221 for connection to cure the
concrete 213, thereby completing the RC structure 210.
[0074] When the RC structure 210 is completed, the
mold is removed, and an end of a steel plate 231 consti-
tuting the RC structure 230 is connected to an end of the
steel plate 221 for connection. Then, the steel plate 231
and the flat bar 224 are coupled to each other by a cou-
pling bolt 226.
[0075] In this case, the coupling among the steel plate
221 for connection, the steel plate 231, and the flat bar
224 may be performed through the same method as the
above-described embodiments.
[0076] Next, concrete 234 is constructed into an inner
space that is surrounded by the steel plate 231 to cure
the concrete 234, thereby integrally connecting the SC
structure 230 to the RC structure 210.
[0077] An unexplained reference numeral 225 repre-
sents a welded part between the flat bar 224 and the
steel plate 221 for connection. Also, a reference numeral
227 represents a connection surface between the con-
crete 213 of the RC structure 210 and the concrete 234
of the SC structure 230.
[0078] Although the connection method between the
SC structure and the RC structure is described as an
example in the above-described embodiments, the
present invention may be equally applied to a connection
method between the SC structure and a steel framed
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reinforced concrete (SRC) structure.
[0079] Also, although an unstiffened steel plate con-
crete (USC) structure, in which a structural material (H
beam) is not provided, of the SC structure is described
as an example in the above-described embodiments, the
present invention may be applied to a stiffened steel plate
concrete (SSC) structure that is reinforced by the struc-
tural material (H beam).

Claims

1. A connection method between a steel plate concrete
structure, in which concrete is filled between steel
plates facing and spaced apart from each other, and
a different concrete structure, in which concrete is
constructed on an iron reinforcing bar or iron-frame
reinforcing bar, the connection method comprising:

disposing a mold around a space in which the
concrete is constructed to form the different con-
crete structure to dispose the iron reinforcing bar
or iron-frame reinforcing bar inside the mold so
that the iron reinforcing bar or iron-frame rein-
forcing bar is vertically and horizontally cross-
coupled to each other;
disposing a steel plate for connection on a por-
tion of an inner surface of the mold in a direction
in which the steel plate for connection and the
steel plate concrete structure are connected to
each other;
constructing concrete into an inner space of the
mold to form the different concrete structure;
coupling a steel plate for the steel plate concrete
structure to the steel plate for connection; and
constructing concrete inside the steel plate of
the steel plate concrete structure to integrally
connect the steel plate concrete structure to the
different concrete structure.

2. The connection method of claim 1, wherein the dis-
posing of the iron reinforcing bar or iron-frame rein-
forcing bar inside the mold so that the iron reinforcing
bar or iron-frame reinforcing bar is vertically and hor-
izontally cross-coupled to each other comprises dis-
posing the iron reinforcing bar or iron-frame reinforc-
ing bar so that the iron reinforcing bar or iron-frame
reinforcing bar extends from an inner space of the
different concrete structure to an inner space of the
steel plate concrete structure.

3. The connection method of claim 1, wherein a plurality
of studs protrude from each of inner surfaces facing
each other of the steel plate for connection and the
steel plate for the steel plate concrete structure, and
both ends of a tie bar are fixed to the inner surfaces
facing each other.

4. The connection method of claim 1, wherein the cou-
pling of the steel plate for the steel plate concrete
structure to the steel plate for connection comprises:

disposing the steel plate for connection and the
steel plate for the steel plate concrete structure
so that an end of the steel plate for connection
contacts an end of the steel plate for the steel
plate concrete structure;
disposing a flat bar on an inner surface of a
boundary on which the steel plate for connection
and the steel plate for the steel plate concrete
structure contact each other; and
coupling connection surfaces of the flat bar, the
steel plate for connection, and the steel plate for
the steel plate concrete structure to each other.

5. The connection method of claim 4, wherein the con-
nection surfaces of the flat bar, the steel plate for
connection, and the steel plate for the steel plate
concrete structure are fixed through welding or screw
coupling.
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