[DESCRI PTI ON]

[I nvention Title]

METHOD FOR CONSTRUCTI NG STRUCTURE

[Technical Field]

The present disclosure relates to a nethod for
constructing a structure, and nore particularly, to a method
for constructing an underground structure above ground and
sinking the sane into the ground, rather than installing the

same under gr ound.

[Background Art]

In constructing a basenent floor on a ground with a
high level of groundwater or soft ground, the outflow of
groundwat er may cause serious damage to not only underground
structures such as adjacent tunnels, box structures, and
subways, but al so ground structures.

When excavation is perfornmed beyond a certain depth,
the safety of adjacent structures is partially checked
bef ore construction through the excavation depth or the I|ike.
However, in actual construction, even life-threatening
accidents frequently occur due to the collapse of the
earthen barrier or the |Ilike. In addition, adjacent
structures or roads undergo cracks, differential settlenent,

and si nkhol es.



In recent years, even at excavation sites where the
excavation depth is not relatively deep, which is not the
target excavation depth, the «collapse of an adjacent
building has occurred due to the <collapse of earthen
barriers or the outflow of groundwater. As such, excavation
for the construction of underground structures in urban
areas is a very difficult task. Therefore, there is a need
for a method for excavation and structure construction for
safer and nore stable construction of underground structures.

FIG 1 shows an underground structure that s
generally used and constructed after excavation. As shown
in FIG 1, the conventional construction nmethod is to
construct an underground structure after excavati ng
underground soil. That is, an earthen wall 500 is installed
adj acent to the | and boundary line, and a center pile 700 is
installed in the excavation area. Then, excavation and
installation of a strut 600 are repeated to conplete the
under ground excavation. \While constructing the foundation,
retaining wall and basenent floor, the strut 600 and the
center pile 700 are renoved to conplete the underground
structure.

There are various excavation methods. Vari ous
nmet hods for earthen barrier construction are also applied
dependi ng on the conditions of the ground, and various water

cut-of f methods are applied depending on the |ocation of the



groundwater level. After the excavation is conpleted, the
underground structure is constructed. Alternatively, a top-
down nethod in which the structure is constructed from the
top to the bottom while constructing the tenporary earthen
barrier structure is used.

The conventional underground structure construction
met hod for constructing a structure after excavation raises
the following issues in terns of safety and economc
feasibility. In terms of safety, danage is caused to
surrounding facilities due to excavation and loss of life is
caused by the collapse of the earthen barrier structure. 1In
terms of economc feasibility, the land is not sufficiently
used and construction costs are wasted due to the
construction of earthen barriers.

In other words, due to the wearthen wall, the
underground structure is only constructed at a certain
di stance from the |and boundary |ine, and accordingly a
consi der abl e underground area cannot be used. As a result,
econom ¢ | osses are great.

Korean Patent Application Publication No. 10-2013-
0061368 relates to an wunderground structure construction
met hod for constructing an underground structure such as a
basenent floor of a building or a subway, or burying an
underground pipe, but fails to address the above-nentioned

i ssues.



Therefore, there is a need for devel opnment of a safe,

econom cal, and fast structure construction method.

[Di scl osure]
[Techni cal Probl em]

Therefore, the present disclosure has been made in
view of the above problenms, and it is one object of the
present disclosure to provide an efficient structure
construction nethod capable of ensuring safety around a
construction site, reducing construction costs, and

shorteni ng construction tine.

[Techni cal Sol ution]

In the present disclosure, a structure construction
met hod for constructing an underground structure on the
ground and sinking the sanme into the ground includes steps
of: A) constructing a foundation plate 10 and a pile 20; B)
installing a jack-down device and constructing a basenent
structure; C) perform ng excavation under the foundation
plate 10 and sinking the wunderground structure; and D)
dismantling the jack-down device and fixing the pile 20,
wherein the jack-down device is installed on the foundation
plate 10, such that a degree of sinking of the underground
structure is controlled by adjusting force of the jack-down

devi ce, wherein the excavation under the foundation plate 10



and the sinking of the underground structure are perfornmed
in parallel.

In the present disclosure, a structure construction
met hod for constructing an underground structure on the
ground and sinking the sane into the ground includes steps
of: a constructing an outer foundation plate 50 and a pile
20; b) installing a jack-down device; c) performng
excavation under the outer foundation plate 50 and sinking
t he underground structure; and d) dismantling the jack-down
device and fixing the pile 20, wherein the jack-down device
is installed on the outer foundation plate 50, such that a
degree of sinking of the underground structure is controlled
by adjusting force of the jack-down device, wherein the
excavation under the outer foundation plate 50 and the
sinking of the wunderground structure are performed in
parall el .

The sinking is performed by a weight of the
under ground structure.

Alternatively, the sinking is performed by a weight
of the underground structure and additional external force.

The additional external force 1is generated by:
increasing the load by adding a tenporary load to the
underground structure; using a rock anchor or earth anchor
installed in the ground; or using main surface friction of

the pile installed in the ground.



The excavation is perforned by: using excavation
equi pnent; using a water jet; or suctioning and discharging
soil fromthe ground.

The nmet hod further i ncl udes constructing an
addi ti onal foundation plate on the foundation plate 10 and
the pile 20 after the step D).

The met hod further i ncl udes constructing an
addi ti onal foundation plate on the outer foundation plate 50

and the pile 20 after the step d).

[Advant ageous Effects]

The structure construction nethod according to the
present disclosure has the follow ng effects.

First, an excavation wall and an outer wall, which
are the structures of an underground structure, nmay function
as a structure, while being used as earthen barriers during
the construction process. Accordingly, soil |eakage and
wat er may be prevented in the vicinity of new construction
and thus the safety of nearby facilities may be secured.

Second, when the conventi onal method is used,
groundwat er | eaking during excavation is discharged through
punpi ng, which lowers the surrounding groundwater |evel,
t hereby producing a sinkhole and causing a safety related
problem to adjacent structures. On the other hand,

according to the present disclosure, the groundwater is not



di scharged out, but excavation is perforned using a water
jet in some cases. Accordingly, decrease in the surroundi ng
groundwat er | evel, which causes problens, may be prevented.

Third, according to the present disclosure, there is
no need for a water cut-off method including a tenporary
earthen barrier facility, and there is no risk of collapse
in excavation. Therefore, instability of the tenporary
structure raising several issues may be prevented.

Fourth, since tenporary earthen barrier facilities
are not required, tine and costs required for installing and
dismantling the tenporary earthen barrier facilities may be
reduced, shortening the construction period and reducing
construction costs.

Fifth, since the surrounding ground is firmy
supported by the excavation wall and the outer wall before
excavating the ground, disturbance of the surroundi ng ground
may not occur.

Sixth, as the earth wall 1is not installed, the
underground structure may be constructed up to the |and
boundary line. Accordingly, the utility value of the |and
may be increased and the underground space may be used as
much as possi bl e.

Seventh, the pile for construction of an underground
structure may function as a support and guide to control

settlenment of the underground structure during construction,



and function as a deep foundation after construction is
conpl et ed.

Ei ghth, the amunt of settlenent of underground
structures my be controlled wusing a hydraulic |ack.
Accordi ngly, precise construction nmay be ensured.

Ninth, since the tenporary earthen barrier facility
is not required, accidents caused by the collapse of the

tenporary earthen barrier facility my be prevented.

[Description of Drawi ngsl]

FIG 1 shows conventional technol ogy.

FIGS. 2 to 7 illustrate a procedure according to a
first enmbodi nent of the present disclosure.

FIGS. 8 and 9 illustrate a second enbodi nent of the
present disclosure.

FIGS. 10 and 11 illustrate a third enbodi nent of the
present disclosure.

FIG 12 is an enlarged view of a foundation plate, a
pile, and a hydraulic jack.

X Brief description of reference nuneral s

100: Underground structure

10: Base plate 11: Bl ock out

12: Excavation wall 13: Tip shoe

14: Equi prent entrance 20: Pile

30: Second basenent structure



31: Bottomplate 32 Quter wal

33: Pillar 34: Second basenent fl oor
40: First basement |evel structure
41: Bottomplate 42: Quter wal

43: Pill ar 44: First basenent |eve
50: CQuter foundation plate

60: CQuter basenent structure

300: Hydraulic jack

310: Anchor  311: Anchor fixture

320: Pressure plate 330: Pressurizing stand
400: Land boundary line

500: Earth wall 600: Strut

700: Center file

[Best Mode]

Hereinafter, enbodinents of the present disclosure
wi || be described in detail wth reference to the
acconpanyi ng draw ngs such that those of ordinary skill in
the art <can weasily inplement the present disclosure.
However, the present disclosure nmay be inplenented in
various different forns and is not Ilimted to the
enbodi ments descri bed herein. In the drawi ngs, parts
irrelevant to the description are omtted in order to
clearly describe the present disclosure. Simlar reference

nunerals are used to refer to simlar parts throughout the



specification. Throughout the specification, when a certain
portion “includes” or “conprises” a certain conmponent, this
i ndi cates that other conponents are not excluded and may be
further included unless otherw se noted. Her ei nafter,
preferred enbodinments of the present disclosure wll be
described in detail wth reference to the acconpanying
dr awi ngs.

Conventional |y, an under gr ound structure IS
constructed in an underground space after excavating the
ground. On the other hand, in the present disclosure, a
structure is constructed in a manner in which an underground
structure is constructed on the ground, and then sunken into
the ground while excavating the part under the foundation
pl at e.

The underground structure 100 of the present
di scl osure includes a foundation plate 10, a pile 20, and a
basenent structure. The basenment structure may have one
layer or two or nore |ayers. In first and second
enbodi nents, the basenent structure includes a 2-l|evel
basenment structure 30 and a 1-|evel basenent structure 40.

FIGS. 2 to 7 show the first enbodi nent of the present
di scl osure for constructing the underground structure 100.
Herei nafter, each construction step in the case of
constructing the second basenent floor will be described in

detail with reference to FIGS. 2 to 7.
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@® Construction of the foundation plate 10 (see FIG
2).

A foundation plate 10 nade of reinforced concrete is
constructed on the ground. As shown in FIG 2, the edge of
the foundation plate 10 may be directly adjacent to the | and
boundary line 400, or may substantially coincide with the
| and boundary Iine 400.

In the construction nethod, the outer wall of the
underground structure is wused as an earthen barrier.
Accordingly, a separate earthen barrier is not required.
The foundation plate and the outer wall of the underground
structure are constructed so as to contact the | and boundary
line as much as possible to maxi m ze the underground space.

First, since the foundation plate 10 is constructed,
and then the pile 20 is constructed, a hole through which
the pile 20 can be installed should be fornmed in the
foundation plate. Therefore, in constructing the foundation
plate, a sleeve for forming a hole for the pile 20 is
installed in advance. A steel pipe may be used as the
sl eeve.

After sinking of the underground structure s
conpleted, a groove is fornmed in the foundation plate by a
certain thickness to form a blockout 11 in order to nake a
space for fixing the upper part of the pile 20 to the

foundation plate (see FIG 12). After fixing the file,
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grouting is perfornmed in the bl ockout 11.

An excavation wall 12 nmay be arranged at the |ower
edge of the foundation plate 10. The excavation wall 12 may
be used as an earthen barrier wall during excavation work.
In addition, a tip shoe 13 having an inclined tip is
di sposed at the lower end of the excavation wall 12, such
that the underground structure may be easily inserted into
t he ground.

To form the tip shoe 13, a steel plate, which is a
permanent nold, may be used or concrete my be formed to
have an inclined cross section.

After the excavation wall 12 is first constructed,
concrete for the foundation plate is poured such that the
excavation wall 12 and the foundation plate 10 are
I nt egr at ed.

In constructing the foundation plate 10, a required
nunmber of jack-down anchors 310 nay be pre-installed by
cal culating the load of the underground structure (see FIG
12). The quantity and capacity of the anchors 310 nay be
appl i ed according to the weight of the underground structure
and the |oad generated when the underground structure is
sunken.

The | ower end of the anchor 310 is provided with an
anchor fixing nenber 311 for fixing the anchor to the

foundation plate. The anchor fixing nenber 311 nmay be
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buried in the foundation plate 10, or may be fixed to the
bottom of the foundation plate 10.

It has been described that the anchor 310 for jack-

down is pre-installed. |In sone cases, however, the anchor
may not be pre-installed. I nstead, the jack-down may be
performed after installing a chem cal anchor after

construction of the foundation plate.

The thickness of the foundation plate is determ ned
in consideration of the load required for jack-down and the
structural stability of the underground structure.

@ Construction of the pile 20 (see FIG 2).

Whien the foundation plate 10 is installed, the pile
20 is installed through a hole formed by the sleeve for
construction of the pile 20. The pile 20 my be a steel
pile, a ready-nade reinforced concrete pile, a PHC pile, a
conposite pile, a cast-in-place concrete pile, or the I|ike.
Installation of piles my be perfornmed using a nmethod such
as driving, drilling after excavation, or the Ilike. The
pile is installed up to the basenent bedrock that may
exhibit the end bearing capacity.

Wen the pile 20 is not used as a deep foundation
after construction of the underground structure is conpleted,
that is, when the foundation is a spread foundation rather
than a pile foundation, only mninmum tenporary piles

required for jack-down of the underground structure may be
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construct ed.

In the case of an underground structure designed with
a pile foundation, the jack-down device may not be installed
on every pile, but may be installed only on as many piles as
necessary to jack down the underground structure. The | oad
to be applied at this time is applied in consideration of
the weight of the underground structure constructed during
j ack-down and the anount of reduction due to buoyancy.

In the case of an underground structure designed with
di rect foundation, the mni mum nunber of piles necessary for
jack-down is constructed and used for jack-down. The | oad
to be applied at this time is applied in consideration of
the weight of the underground structure constructed during
j ack-down and the anount of reduction due to buoyancy.

® Installation of jack-down device and construction
of basenent two-story structure (30) (see FIG 3)

A jack-down device capable of controlling the
settlenment anmount and settlenment speed of the underground
structure is installed, and the basenent two-story structure
(30) is constructed. At this time, in order to reduce the
construction period by efficiently proceeding the work,
construction of the second basenent structure 30 nmay be
performed while installing the jack-down devi ce.

Referring to FIG 12, which shows a jack-down devi ce,

a pressurizing stand 330 is fixed to the top of the pile 20,

14



and a hydraulic jack 300 is installed on the pressurizing
stand 330. The lower end of the anchor 310 is fixed to the
foundation plate 10 by an anchor fixing nmenber 311, and the
upper end of the anchor 310 is fastened to the pressure
plate 320. A nut may be used to fasten the upper end of the
anchor 310 to the pressure plate 320. By controlling the
pushing force that the hydraulic jack 300 applies to the
pressure plate 320, the anmount of settlenent of the
foundation plate may be precisely controll ed.

The jack-down device shown in FIG 12 is nerely an
enbodi ment, and the hydraulic jack, the anchor, the pressure
plate, and the pressurizing stand may be conmbined in a
different structure.

The second basenent structure 30 may include a bottom
plate 31, an outer wall 32, and a pillar 33. The outer wall
32 may function as an outer wall of the underground
structure and an earthen barrier at the same tine. The
pillar 33 includes a pillar and a wall supporting the bottom
pl ate 31.

@ Excavation under the foundation plate 10 and j ack-
down of the underground structure (see FIGS. 3 and 4)

When the part under the foundation plate is excavated
after the installation of the jack-down device is conpleted,
the second basenent structure will naturally sink due to its

own wei ght and the weight of the foundation plate.
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Various methods nmay be used to excavate the part
under the foundation plate depending on the condition of the
ground under the plate.

In the case of soft ground, the soil wunder the
foundation plate may be renoved by suctioning the soil. The
jack-down device is to be controlled while accurately
measuring the amount of settlenent such that the structure
does not non-uniformy sink when the soil is renpoved. After
a certain anpunt is excavated, the structure is sunken using
the jack-down device. This process is repeated to place the
underground structure at a desired |ocation. Depending on
the viscosity and noisture content of the «clay, water
jetting and agitation are perfornmed to facilitate suction.
The sucked nuddy water is separated into soil and water
through a dewatering process. The separated soil and sand
may be taken out to the sandy soil site and the separated
water may be reused at the site to prevent environnental
pol | uti on.

Wen the ground wunder the foundation plate is
relatively good, suction or dewatering nay be additionally
perfornmed together with water jetting or excavation may be
perfornmed in parallel to sink the structure.

Wen the ground under the foundation plate is hard
| i ke bedrock, an equipnment entrance 14 is formed in the

foundation plate, and the ground under the foundation plate
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is excavated using the excavation equipnent, and then the
structure is brought down.

® Construction of the first basenment structure 40
(see FIG 5)

Wen the second basenent structure 30 is placed on
the foundation plate and sinks by a required depth (FIG 4),
the first basenent structure 40 is constructed on the ground
| evel on the second basenent structure 30 (FIG 5).

The first basenment structure 40 nmay include a bottom
plate 41, an outer wall 42, and a pillar 43. The outer wall
42 also functions as an outer wall of the underground
structure and an earthen barrier at the sane tine. The
pillar 43 includes a pillar and a wall supporting the bottom
plate 41.

® Repetition of excavation wunder the foundation
plate 10 and jack-down of the underground structure (see
FIGS. 5 and 6)

After the construction of the first basenent
structure 40, the underground structure 1is sunken by
controlling the jack-down device while excavating the earth
under the foundation plate. The sinking is performed up to
the required depth (FIG 6).

@ Conpleting sinking, dismantling the jack-down
device, and settling the pile (see FIG 7)

Once sinking to the required depth is conplete, the

17



j ack-down device is dismantl ed. After cutting the anchor
310 and fixing the anchor 310 and the upper end of the pile
20, grouting is perforned in the blockout 11 to fix the pile
on the foundation plate.

After performing steps @ to @ above, t he
construction of the interior of the underground structure

and construction of the ground structure are carried out as

necessary. Then, the construction of the structure is
conpl et ed.
FI GS. 8 and 9 illustrate construction of an

underground structure 100 according to a second enbodi nent
of the present disclosure.
In the second enbodinment, the pile 20 is first

constructed, and then the foundation plate 10 is constructed.

In other words, in the second enbodinent, step @ is
performed first, and then step @ is perfornmed. Then, steps

@ to @ are performed as descri bed above.

In the first and second enbodi ments, the process of
formng the first basenent structure and the second basenent
structure has been described. However, the present
disclosure is not limted to the first basenent structure
and the second basenent structure. That is, only the first
basenent structure may be fornmed, or a plurality of basenent

floors of two or nore basenent |evels may be formed by

repeating steps @ and ® described above.
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FIGS. 10 and 11 illustrate construction of an
under ground structure 100 according to a third enbodi ment of
the present disclosure.

The third enbodinent my be applied when an area
where an underground structure is constructed is |arge.
That is, when the plan area of the underground structure is
|l arge, formng the entire foundation plate as one body and
sinking the same may be difficult and have a risk of
damagi ng the foundation plate, and nay be rather inefficient.

In this case, an outer foundation plate 50 is
constructed for a certain width at the |land boundary I|ine
400. Then, the outer foundation plate 50 is sunken in the
sanme manner as descri bed above. An outer basenment structure
60 may be constructed on the outer foundation plate 50 and
then sunken. In this operation, while excavating the soil
under the outer foundation plate 50, the outer foundation
plate is sunken. Once sinking of the outer foundation plate
is conpleted, a foundation plate and the basenent structure

are constructed.

At this time, the internal soil inside the outer
foundation plate 50 nmay be left as it is. Then, the
internal soil may be excavated after sinking of the
underground structure is conpleted. |In addition, while the

outer foundation plate 50 is sunken by a certain degree, the

internal soil nmay be excavat ed.
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In the third enmbodi nent, after constructing the outer
foundation plate 50, the pile 20 may be installed.
Alternatively, after installing the pile 20, the outer
foundati on plate 50 nmay be construct ed.

In the above enbodiments, it has been described that
the foundation plate 10 or the outer foundation plate 50 is
constructed as a single floor. In sone cases, after the
sinking is conpleted, an additional foundation plate may be
formed on the foundation plate 10 or the outer foundation
pl ate 50.

That is, when a concrete pile or a pile with a |large
dianeter is used as a pile foundation, it may be difficult
to inplement rebar arrangenent on the foundation plate 10
due to the pile. Further, it is difficult to firmy fix the
upper portion of the pile to the foundation plate.
Therefore, after the sinking is conpleted, an additional
foundation plate is preferably constructed on the foundation
plate 10. 1In constructing the additional foundation plate,
the jack-down foundation plate 10 is constructed as thin as
possible. After the sinking of the underground structure is
conpleted, the pile and the foundation plate 10 are settl ed.
Then, rebar arrangenment is performed on the pile and the
foundation plate 10, and then a mat (for the additional
foundation plate) is poured to construct the additional

foundation pl ate.
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In constructing an additional foundation plate on the
foundation plate 10, the reinforcenment and thickness of the
entire foundation are considered and reflected in the floor
hei ght of the underground structure. By constructing the
addi tional foundation plate, sufficient rigidity of the mat
may be obtained even with a pile having a large dianeter.
In addition, in constructing an additional foundation plate,
reinforcing bars nust be constructed in advance at a
| ocation determned in consideration of the connection
bet ween the additional foundation plate and the foundation
plate 10, and the connection between the additional
foundation plate and the wall and pillar.

On the other hand, when a steel pipe pile is used, an
addi tional foundation plate may not be required, and only
the foundation plate 10 may be used because the dianeter of
the pile is not |large enough to interfere wth the
arrangenent of reinforcing bars on the foundation plate,

In sinking an underground structure, it may be
difficult to sink the structure by the weight of the
underground structure al one. In this case, the structure
may be sunken using the follow ng nethod.

First, a load may be added. The l|oad nmay be
i ncreased by adding a tenporary | oad on the foundation plate
or the underground structure.

Second, a rock anchor or earth anchor nmy be
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installed in the ground, and the structure may be sunken by
pul l'ing the rock anchor or earth anchor.

Third, the friction on the min surface of the
installed pile nmay be used. When the hydraulic jack is
contracted, a force that pulls the foundation plate downward
Is generated because the pile is fixed in the ground by the
mai n surface friction force.

Wil e the present disclosure has been described with
reference to the enbodi nents shown in the drawings, this is
only exenplary, and those of ordinary skill in the art wll
understand that various nodifications and other equival ent
enmbodi ments are possible therefrom Therefore, the scope of
the present disclosure should be determ ned by the technical

spirit of the appended cl ai ns.
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[CLAI MB]

1. A structure construction method for constructing an
underground structure on a ground and sinking the same into
the ground, the nethod conprising steps of:

A) constructing a foundation plate (10) and a pile
(20);

B) installing a jack-down device and constructing a
basenent structure;

C) performng excavation under the foundation plate
(10) and sinking the underground structure; and

D) dismantling the jack-down device and fixing the
pile (20),

wherein the jack-down device is installed on the
foundation plate (10), such that a degree of sinking of the
underground structure is controlled by adjusting force of
t he jack-down device,

wherein the excavation under the foundation plate (10)
and the sinking of the underground structure are perforned

in parallel.

2. A structure construction method for constructing an

underground structure on a ground and sinking the sanme into

the ground, the nethod conprising steps of:
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a) constructing an outer foundation plate (50) and a
pile (20);

b) installing a jack-down devi ce;

c) perform ng excavation under the outer foundation
plate (50) and sinking the underground structure; and

d) dismantling the jack-down device and fixing the
pile (20),

wherein the jack-down device is installed on the outer
foundation plate (50), such that a degree of sinking of the
underground structure is controlled by adjusting force of
t he jack-down device,

wherein the excavation under the outer foundation
plate (50) and the sinking of the underground structure are

perfornmed in parallel.

3. The method of claim 1 or 2, wherein the sinking is

performed by a weight of the underground structure.
4. The nethod of claim 1 or 2, wherein the sinking is
performed by a weight of the wunderground structure and

addi ti onal external force.

5. The nethod for <claim 4, wherein the additiona

external force is generated by:
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increasing the load by adding a tenporary load to the
under ground structure;

using a rock anchor or earth anchor installed in the
ground; or

using main surface friction of the pile installed in

t he ground.

6. The method of claim 1l or 2, wherein the excavation is
perfornmed by:

usi ng excavati on equi pnent;

using a water jet; or

suctioning and di scharging soil fromthe ground.

7. The nmethod of claim 1, further conprising:
constructing an additional foundation plate on the

foundation plate (10) and the pile (20) after the step D).

8. The nmethod of claim2, further conprising:
constructing an additional foundation plate on the
outer foundation plate (50) and the pile (20) after the step

d) .
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