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PRECAST WALL HAVING INCREASED POURING RESISTANCE

CROSS REFERENCE TO RELATED APPLICATION

The present application claims priority to Korean P atent
Application No. 10-2019-0031910, filed March 20, 20 19 the
entire contents of which is incorporated herein for all

purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure relates generally to a preca st wall
having increased pouring resistance and, more parti cularly, to
a precast wall having increased resistance to pouri ng pressure

during pouring of concrete between precast panels.

Description of the Related Art

The information disclosed in the Background of the

Invention section is only for the enhancement of un derstanding
of the background of the invention, and should not be taken as
an acknowledgment or as any form of suggestion that this
information forms a prior art that would already be known to a
person skilled in the art, unless explicitly descri bed to the
contrary.
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In general, a variety of underground structures hav
large capacity and a large space, such as a waste w
disposal plant, an underground parking lot, and a r
storage, are buried in an underground foundation.
underground structures are typically constructed by
a place, forming a foundation in the excavated plac
outer walls from in-situ concrete (or cast-in-place
on the foundation using a mold by a reinforced conc
method, and then seating precast concrete (PC) slab
concrete slabs on upper ends of the outer walls.

However, the case of constructing a wall structure
RC method has the problem of delayed construction p
subsequent processing cannot be undertaken unless a
constructed and in-situ concrete is poured into the
form a wall. In additon, as a nuisance, molds mus
constructed and then removed one by one. Furthermo
may be fractured during pouring of concrete on site
frequently causing accidents, which are problematic

To overcome the problems occurring when constructin
wall structure by the RC method of the related art,
constructing a wall structure using sandwich PC-wal
disclosed in Korean Patent No. 10-1001208, as illus
FIG. 1.
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foundation, a plurality of panels are fitted into t he recesses

to be erected while facing each other at distances, and in-situ
concrete is poured into a space between the panels facing each
other, so that a PC wall is constructed integrally with the
panels.

In this related-art construction method, a pluralit y of
panels is separately manufactured in a factory befo re being
transported to a site. When the panels are erected at the site,
in-situ concrete is poured into a central space. T he
separately-erected panels are spread outwards by po uring
pressure of concrete. In order to prevent this, th rough-holes
must be formed and form ties must be installed and connected.
However, the form ties may be fractured during pour ing of in-
situ concrete, which is problematic. In addition, the through-
holes formed in the inner panels may be subjected t 0 a water
leakage. In particular, since a significant amount of pressure
is applied during pouring of concrete, even in the case in
which an integrated panel structure is manufactured by
connecting a plurality of panels using connection m embers and
is erected before pouring of concrete, not only the shape of
the connection members but also the shape of the pa nels may be
deformed, due to lateral pressure applied to both s ides of the
panel structure. This may consequently degrade the reliability

of a building or cause casualtes or property loss.

Accordingly, a structure for preventing panels from being
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deformed and increasing resistance by reducing as m
pressure applied during pouring of concrete as poss

required.

[Related Art Document]
(Patent Document 1) Korean Patent No. 10-1001208

SUMMARY OF THE INVENTION

Accordingly, the present disclosure has been made k
in mind the above problems occurring in the related
the present disclosure proposes a precast wall havi
structure by which resistance to the pouring pressu
concrete poured between outer and inner panels of t
wall is increased.

The object of the present disclosure is not limited
aforementioned description, and other objects not e
disclosed herein will be clearly understood by thos
the art to which the present disclosure pertains fr
description provided hereinafter.

In order to achieve the above object, according to
aspect of the present disclosure, provided is a pre
having an integrated wall structure constructed by
concrete between precast panels. The precast wall
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facing each other; a plurality of truss connection
connecting the outer panel and the inner panel; and
members buried in the outer panel and the inner pan
respectively, and connected to the truss connection
The connection members include horizontal members s
at a distance and horizontally connecting the rail
inclined members respectively connecting the rail m
oblique direction between one horizontal member and
horizontal member of the horizontal members. The p
further includes coupling members respectively coup
surface of a corresponding rail member, of the rail
connected to the truss connection members, in a lon
direction.

According to an exemplary embodiment, the rail memb
include extension members extending in longitudinal
and buried in the outer panel and the inner panel a
plurality of link members connected to the extensio

According to an exemplary embodiment, the coupling
may have a structure, with both end portions being
same direction, and threads being formed on the bot
portions.

According to an exemplary embodiment, the link memb
have a bent shape, such that each of the connection
joined to one surface of a corresponding link membe

link members, and each of the coupling members is c
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the corresponding link member associated with a cor
horizontal member of the horizontal members.

According to an exemplary embodiment, each of the ¢
members may penetrate through the corresponding lin
from a position opposite the truss connection membe
coupled to one surface of the corresponding link me
bolt-nut fastening.

According to an exemplary embodiment, the outer pan
be formed higher than the inner panel to provide an
of the wall structure.

According to an exemplary embodiment, the precast w
further include lifting plates disposed on upper fr
the outer panel and the inner panel, such that lift
are connected to the liting plates. A lifting pla
lifting plates, protruding upward from the inner pa
form a stepped portion between one portion of the |
and an upper end of the inner panel.

According to an exemplary embodiment, the precast s
be placed on the upper free ends of the outer panel
inner panel, and in-situ concrete may be poured sim
into a central space between the outer panel and th
panel and onto the precast slab.

According to an exemplary embodiment, the precast w
be further include lower connection members fasteni
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thereby allowing the outer panel and the inner pane
wind load or impact load.

According to embodiments of the present disclosure,
precast wall has a configuration by which resistanc
pouring pressure of concrete poured between outer a
panels is increased. The configuration includes ra
buried in outer and inner panels, link members disp
connection members connecting the rail members in t
inner panels to act integrally, and coupling member
Accordingly, it is possible to minimize lateral def
the inner and lower panels.

In addition, according to embodiments of the presen
disclosure, the precast wall structure can reduce a
property loss, due to deformations in buildings, th
improving reliability or safety.

The effects of the present disclosure are not limit
the aforementioned description, and other effects n
explicitly disclosed herein will be clearly underst

skilled in the art from the description of the appe

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantage
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the accompanying drawings, in which:

FIG. 1 is a schematic view illustrating a configura
a precast wall according to an embodiment of the pr
disclosure;

FIG. 2 is a detailed view of the truss connection m
of the precast wall according to an embodiment of t
disclosure;

FIG. 3 is a detailed view of the coupling member fa
to the link member in the precast wall according to
embodiment of the present disclosure, before the in
constructed;

FIG. 4 is a detailed view of the truss connection m
and the coupling member coupled to the link member
precast wall according to an embodiment of the pres
disclosure, before the inner panel is constructed;

FIG. 5 illustrates degrees of bending due to latera
pressure during pouring of concrete in a precast wa
to an embodiment of the present disclosure; and

FIG. 6 illustrates degrees of bending due to latera
pressure during pouring of concrete in a precast wa
to an embodiment of the present disclosure, in a ca
coupling members are coupled to link members;

FIG. 7 is a picture image of FIG. 4; and

FIG. 8 is another picture image of FIG. 4.
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DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a configuration, operation, and effect
precast wall according to exemplary embodiments of
disclosure will be described with reference to the
drawings. For reference, in the drawings, componen

omitted or schematically illustrated for the sake o
convenience and clarity, and the size of each compo
reflect the actual size. Throughout this document,
reference numerals and symbols will be used to desi
same or like components. In individual drawings, r
numerals of the same components will be omitted.

FIG. 1 is a schematic view illustrating a configura
a precast wall according to an embodiment of the pr
disclosure, and FIG. 2 is a detailed view of the tr
connection member of the precast wall according to
embodiment of the present disclosure.

According to the embodiment of disclosure, the prec
wall has an integrated wall structure constructed b
concrete between precast panels. The precast wall
outer panel 10 and an inner panel 20 spaced apart a
distance and facing each other; a plurality of trus
members 30 connecting the outer panel 10 and the in
20; and rail members 11 and 21 (at least partially)
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connected to the truss connecton members 30. The
connection members 30 include horizontal members 31
apart at a specific distance and horizontally conne
rail members 11 and 21 and inclined members 33 resp
connecting the rail members 11 and 21 in an oblique
direction between one horizontal member 31 and anot
horizontal member 31. The precast wall further inc
coupling members 40 respectively coupled one surfac
corresponding rail member, of the rail members 11 a
connected to the truss connection members 30, in a
direction.

First, in a position in which the precast outer and
panels are spaced apart at distances and face each
that concrete can be poured into a space therebetwe
is formed by pouring concrete into the space betwee
and inner panels. In this manner, outer walls of a
can be constructed. Here, the precast panels are ¢
the outer panel 10 and the inner panel 20 spaced ap
specific distance. According to an exemplary chara
the present disclosure, the outer panel 10 may be h
the inner panel 20 in order to provide an outer wal
wall structure. This is because, in the precast wa
the outer wall of a structure such as a building, t

panel 10 is required to be higher than the inner pa
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outer panel 10 and the inner panel 20 may be formed to have the
same height.

After the outer panel 10 and the inner panel 20 are

disposed to face each other, truss girders are addi tionally
disposed on the inner surfaces of the outer panel 1 0 and the
inner panel 20 to reinforce the front ends of the w all, thereby

further reinforcing the integration of the outer an d inner

panels and the connection members.

When the outer panel 10 and the inner panel 20 are

disposed to face each other, the truss connection m embers 30
are disposed between the outer panel 10 and the inn er panel 20
to connect the outer panel 10 and the inner panel 2 0. The ralil
members 11 and 21 are further provided to be buried in the
outer panel 10 and the inner panel 20, thereby allo wing the
truss connection members 30 to be connected to the outer panel
10 and the inner panel 20. The rail members 11 and 21 include
the first rail member 11 buried in the outer panel 10 in the
longitudinal direction and the second rail member 2 1 buried in
the inner panel 20 in the longitudinal direction, i n a position

opposing the first rail member 11.

The truss connection members 30 include the horizon tal
members 31 horizontally connecting the rail members 11 and 21
and the inclined members 33 respectively connecting the rail
members 11 and 21 in an oblique (inclined) directio n between
one horizontal member 31 and another horizontal mem ber 31.

11
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More specifically, the horizontal members 31 of the
connection members 30 may horizontally connect the
member 11, buried in the outer panel 10, and the se
member 21, buried in the inner panel 20, to connect

panel 10 and the inner panel so that the outer and

10 and 20 act integrally. As illustrated in FIG. 1

horizontal members 31 may arranged in a top-bottom

In addition, the inclined members 33 of the truss c
members 30 may be a plurality of inclined members a
inclined directions between the horizontal members
effectively distribute load applied to the outer pa

the inner panel 20. Here, the truss connection mem
according to the present disclosure may be steel pi
rectangular cross-section or may be L-shaped steel
Although members having various shapes, such as ste
having a circular cross-section, H-beams, and steel

be used, the present disclosure is not limited ther

members may be used as long as the same purpose and

can be obtained.
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Although the horizontal members 31 may generally be

arranged at equal distances, the distances of the h
members 31 are not necessarily equal, since the hor
members 31 are arranged by calculating the bearing
between the outer panel 10 and the inner panel 20.

Here, the horizontal members 31, disposed in the lo
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area of the space between the outer panel 10 and th
panel 20, may be arranged at narrower top-bottom di
the remaining areas. In addition, the horizontal m
disposed in the upper area of the space between the
10 and the inner panel 20, may also be arranged at
top-bottom distances than the remaining areas.

According to an exemplary characteristic of the pre
disclosure, liting plates 60 are additionally disp
upper free ends of the outer panel 10 and the inner
such that liting cables are connected to the lifti
The liting plate 60 protrudes upward from the inne
such that a stepped portion is formed between one p
the lifting plate 60 and the upper end of the inner

On the upper free ends of the outer panel 10 and th
panel 20, the lifting plates 60 may be joined to th
e.g. by welding, such that the lifting cables are c
the lifting plates 60. This allows the outer panel
inner panel 20 to be integrally bound and erected.
the lifting plates 60 are additionally disposed on
free ends of the outer panel 10 and the inner panel
that the lifting cables can be connected to the out
and the inner panel 20. In a case of construction
wall of a wall structure of an underground structur
waste water disposal plant, in which the outer pane

higher than the inner panel 20, the liting plate d
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the upper free end of the inner panel 20 additional
as a stopper for a precast slab. In addition, in a
construction of an inner wall of a wall structure o
underground structure, such as a waste water dispos
which the outer panel 10 and the inner panel 20 hav
heights, the liting plates 60 are additionally dis
upper free ends of the outer panel 10 and the inner
such that the liting cables can be connected to th
plates 60. All of the lifting plates 60 additional
as stoppers for precast slabs. In addition, anti-f
earth pressure pads or L-shaped section steel may b
on lower ends of the outer panel 10 and the inner p
protect edges or corners from fracture when the pre
structure is erected.

In addition, according to an exemplary characterist
the present disclosure, precast slabs are placed on
free ends of the outer panel 10 and the inner panel
situ concrete is poured simultaneously into a centr
between the outer panel 10 and the inner panel 20 a
precast slabs.

According to an exemplary characteristic of the pre
disclosure, the lower ends of the outer panel 10 an
panel 20 are fastened to a foundation via lower con
members 70, such that the outer panel 10 and the in

can resist wind load or impact load.
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The lower ends of the outer panel 10 and the inner
20 are fastened to the foundation. Here, the lower
fastened to the foundation via the lower connection
such that the outer panel 10 and the inner panel 20
wind load or impact load. More particularly, the |
may be fastened to the foundation via bolts. Howev
present disclosure is not limited thereto.

In addition, according to an exemplary characterist
the present disclosure, the coupling members 40
respectively connected to one surface of a correspo
member, of the rail members 11 and 21 connected to
connection members 30, in a longitudinal direction.

According to an exemplary characteristic of the pre
disclosure, each of the raill members 11 and 21 incl
extension member 13 or 23 extending in longitudinal
and buried in the outer panel 10 and the inner pane
plurality of link members 15 or 25 connected to the
members 13 and 23.

The link members 15 and 25 may be provided as plate
members or may be provided as members having a bent
as L-shaped section steel. The link members 15 and
components inserted to maximize joining areas in a
which the horizontal members 31 and the inclined me
connected to the rail members 11 and 21. More spec

when the rail members 11 and 21 are connected to th
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connection members 30, the link members 15 and 25 m

jointed to the rail members 11 and 21 by, for examp
One surface of each of the link members 15 and 25,
as L-shaped section steel, is joined to one surface
corresponding connection member 30 by, for example,
Here, surfaces of the truss connection members 30 m
fixedly joined to corresponding surfaces of the lin
and 25 by, for example, welding.

According to an exemplary characteristic of the pre
disclosure, both end portions of each of the coupli
40 are bent in the same direction, with threads bei
the both end portions.

According to an exemplary characteristic of the pre
disclosure, the link members 15 and 25 have a bent
of the truss connection members 30 may be joined to
of a corresponding link member of the link members
while each of the coupling members 40 may be couple
corresponding link member of the link members 15 an

In addition, according to an exemplary characterist
the present disclosure, each of the coupling member
coupled to one surface of the corresponding link me
25 by penetrating through the corresponding link me

25 from a position opposite the truss connection me

Here, the coupling members 40 may be implemented as

shaped bolts or U-shaped bolts. As illustrated in
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4, through-holes 50a are formed in each of the link

and 25, while threaded portions 40a having diameter

the diameters of the through-holes 50a are coupled
through-holes 50a by penetrating through the same,

nuts are fastened with the threaded portions 40a.
configuration in which the coupling members 40 are

the link members 15 and 25 and the truss connection

are fixed to the link members 15 and 25 by, for exa
welding, as described above, can increase resistanc
pouring pressure formed by concrete poured between
panel 10 and the inner panel 20, connected via the
connection members 30. That is, the configuration
coupling members 40 coupled to the rail members 11
minimize displacements (deformations) of the rail m

and 21. More particularly, the link members 15 and

rail members 11 and 21, caused by the pouring press
concrete, can be minimized so that resistance to th
pressure can be increased.

FIGS. 7 and 8 are picture images of FIG. 4.

The precast wall according to an embodiment of the
disclosure further includes reinforcing members 17
reinforcing members 27 connecting a plurality of ex
members 13 and a plurality of extension members 23
the outer panel 10 and the inner panel 20. Specifi

outer panel 10 and the inner panel 20 are shaped as
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having predetermined thicknesses to provide a wall.
connection members 30 connect the outer panel 10 an
panel 20. The plurality of extension members 13 an
plurality of extension members 23 are disposed with
panel 10 and the inner panel 20, extending in longi
directions of the outer panel 10 and the inner pane
reinforcing members 17 and 27 may be disposed withi
such that the reinforcing members 17 and 27 connect
plurality of extension members 13 and the plurality
extension members 23.

According to an exemplary characteristic of the pre
disclosure, each of the coupling members 40 may be
one surface of the corresponding link member of the
15 or 25, to which corresponding reinforcing member
plurality of reinforcing members 17 and 27 are join
nut fastening by penetrating through the correspond
member 15 or 25 from a position opposite the truss

members 30.

The members may be displaced (deformed) by the pour

pressure occurring during pouring of concrete appli
That is, the members may be displaced, since the ra

11 and 21 fal to resist the pouring pressure, or t

reinforcing members 17 and 27 are warped by the pou

pressure. Thus, as illustrated in FIGS. 4, 7, and

the coupling members 40 implemented as C-shaped bol
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coupled to one surface of the corresponding link me
link members 15 and 25 by bolt-nut fastening by pen
through the corresponding link member 15 or 25, wit
reinforcing members 17 and 27 being fitted between
members 40 and the link members 15 and 25. Accordi
configuration, the coupling members 40 can minimize
reinforcing members 17 and 27 from being deformed b
pouring pressure.

FIG. 5 illustrates degrees of bending due to latera
pressure during pouring of concrete in a precast wa
to an embodiment of the present disclosure.

In general, concrete is poured into a space between
outer panel 10 and the inner panel 20 at a rate (R)
and has a temperature of about 10°C. Lateral press
applied to the outer and inner panels at this time
follows:

Lateral pressure P = 7.2+(1160+240R)/(T+18) = 57.2

(This corresponds to a wall, the pouring rate of wh
equal to or slower than 2.1 m/hr, and the pouring h
which exceeds 4.2 m., as guided by the concrete sta
specification)

Here, a load factor for pouring pressure F is 1.4.

When under

concrete is poured

conditons, a maximum lateral displacement (deforma

occurring in the members is 0.59 mm, as represented
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Here, pull-out strength due to lateral pressure is

- Axial force of lateral truss connection member
(horizontal member 31) = 42kN

- Axial force of inclined truss connection member
(inclined member 33) = 23kN (at an angle of inclina

- Sum of pull-out strength = 42 + 2*23*c0s(36.8°) =

FIG. 6 illustrates degrees of bending due to latera
pressure during pouring of concrete in a precast wa
to an embodiment of the present disclosure, in a ca
the coupling members are coupled to the link member

When concrete is poured in a position in which the
shaped bolts are coupled to the link members 15 and
pull-out strength of the truss connection members i
in which the C-shaped bolts are buried is calculate
follows:

- Tensile strength of steel:
0.75%(13  m/4)*400*2/1000 = 80 kN > Pull-out strength = 79 kN

Here, as illustrated in FIG. 6, when concrete is po
into a space between the outer and inner panels in
in which the C-shaped bolts are used, the member fo
precast wall due to lateral pressure is as follows:

- Maximum member force in lateral direction = 16.4

- Maximum member force in longitudinal direction =
kN*m/m

Comparing FIGS. 5 and 6, it can be appreciated that

20
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lateral force applied to the panels in the case in

shaped bolts are used is different from lateral for

to the panels in the case in which no C-shaped bolt
Accordingly, when the C-shaped bolts are used, a la

displacement (deformation) of the members can be mi

which the C-

ce applied

S are used.

teral

nimized.

Although the foregoing exemplary embodiments of the

present disclosure have been described with referen
accompanying drawings, the embodiments described in
specification and the configurations illustrated in
drawings are merely best modes of the present discl
rather than representing all aspects of the scope o
present disclosure. It should be understood that a

equivalents and alternative embodiments could be ma
point in time at which the present application was
Accordingly, the foregoing embodiments shall be int

being illustrative, while not being limitative, in

It should be understood that the scope of the prese
disclosure shall be defined by the appended Claims

by the foregoing embodiments, and that all of modif

alterations derived from the definition of the Clai

equivalents fall within the scope of the present di

[Description of the Reference Numerals in the Drawi

10: outer panel

21

ce to the

the

the

osure,

f the

variety of

de at a
filed.

erpreted as

all aspects.

rather than
ications and
ms and their

sclosure.

ngs]

nt



10

11: first rail member

13:
15:
17
20:
21:
23
25:
27:
30:
3L
33
40:

extension member
link member
reinforcing member
inner panel

second rail member
extension member
link member
reinforcing member
connection member
horizontal member
inclined member

coupling member

40a: threaded portion

50a: through-hole

60:

70: lower connection member

lifting plate

22
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WHAT IS CLAIMED IS:

1. A precast wall having an integrated wall struct ure
constructed by pouring concrete between precast pan els, the
precast wall comprising:

an outer panel and an inner panel spaced apart at a
distance and facing each other;

a plurality of truss connection members connecting the

outer panel and the inner panel;

rail members buried in the outer panel and the inne r panel,
respectively, and connected to the truss connection members,

wherein the truss connection members include horizo ntal
members spaced apart at a distance and horizontally connecting
the rail members and inclined members respectively connecting
the rail members in an oblique direction between on e horizontal
member and another horizontal member of the horizon tal members;
and

coupling members respectively coupled one surface o fa
corresponding rail member, of the rail members conn ected to the
truss connection members, in a longitudinal directi on.

2. The precast wall according to claim 1, wherein the
rall members comprise extension members extending i n
longitudinal directions and buried in the outer pan el and the
inner panel and a plurality of link members connect ed to the

23
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extension members.

3. The precast wall according to claim 2, wherein
coupling members have a structure, with both end po
bent in the same direction, and threads being forme

both end portions.

4. The precast wall according to claim 3, wherein
link members have a bent shape, such that each of t
connection members is joined to one surface of a co
link member among the link members, and each of the
members is coupled to the corresponding link member
with a corresponding horizontal member of the horiz

members.

5. The precast wall according to claim 4, wherein
the coupling members penetrates through the corresp
member from a position opposite the truss connectio
and is coupled to one surface of the corresponding

by bolt-nut fastening.

6. The precast wall according to claim 5, wherein

outer panel is formed higher than the inner panel t

outer wall of the wall structure.
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7. The precast wall according to claim 5, further

comprising liting plates disposed on upper free en
outer panel and the inner panel, such that lifting
connected to the lifting plates,

wherein a liting plate of the liting plates, prot
upward from the inner panel, forms a stepped portio
one portion of the liting plate and an upper end o

panel.

8. The precast wall according to claim 5, wherein
precast slab is placed on the upper free ends of th
panel and the inner panel, and in-situ concrete is
simultaneously into a central space between the out

the inner panel and onto the precast slab.

9. The precast wall according to claim 1 or 5, fur
comprising lower connection members fastening the |
the outer panel and the inner panel to a foundation
allowing the outer panel and the inner panel to res

load or impact load.
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