10

15

20

25

DESCRI PTI ON

ANNULAR COFFERDAM USI NG TAPERED SQUARE PI PES, TEMPORARY
STRUCTURE FOR PI'T EXCAVATI ON CONSTRUCTI ON, AND
CONSTRUCTI ON METHCD

Cross Reference to Rel ated Application

[ 0001] The present application clains priority to Korean
Patent Application No. 10-2018-0127445, filed Decenber 24,
2018, the entire contents of which is incorporated herein

for all purposes by this reference.

Technical Field

[ 0001] The present invention relates to a ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes and, nore particularly, to a ring-
shaped cofferdam and tenporary pit excavation structure
using tapered square pipes having a trapezoidal cross-

secti on.

Background Art
[ 0002] A cofferdam which is a structure tenporarily
installed to block water or earth and sand at construction

sites, is generally constructed by boring or driving
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usual ly H beans, cylindrical pies, or sheet piles.

[ 0003] FIG 1 is a view showing the configuration of a
tenporary structure for blocking earth and sand in the
related art. Referring to FIG 2, the structure includes
sheet piles 1 disposed outside, wales 2 horizontally
attached to the sheet piles 2, struts 3 perpendicularly
connected to the wales 2 in the sane plane, and center
piles 4 vertically installed in the ground.

[ 0004] However, this tenporary structure of the related
art is insufficient in strength because the sheet piles 1
are used, so the nenbers such as the wales 2, struts 3, and
center piles 4 are additionally required. Further, the
structure is largely influenced by side pressure, depending
on the depth, so the deeper the structure, the nore the
wal es 2, struts 3, and the center piles 4 are needed.

[ 0005] Further, due to the additionally installed wal es
2, struts 3, and center piles 4, the tenporary structure of
the related art has the problem that it is difficult to
secure a sufficient work space, construction is difficult,
and a large cost is required because it is difficult to
reduce the construction period.

[ 0006] Further, there is Korean Patent No. 10-1022841
(titled, WAVE PATTERN STEEL BEAM OR CUTTI NG PATTERN STEEL
BEAM HAVING A TEMPORARY COFFER DAM) in relation to a

cofferdamin the related art, but, which has a probl emthat
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the strength of a single sheet pile wall installed in a row
is low due to the characteristics of steel, to the wall is
easily defornmed by side pressure and there is a need for a
specific nmethod for supporting the wall using supports, etc.
[ 0007] A two-row sheet pile wall is used at areas with
| arge side pressure to solve this problem such a two-row
water stop cofferdam wall is enbedded in the ground by
driving sheet piles in two rows, and the space between the
two rows of sheet piles is usually filled with good-quality
soil (yellow soil) or sand as a geonenbrane (filler
material). Further, tie cables are bound left and right and
up and down with regular intervals to prevent the walls
from opening or bulging due to the weight of the soil when
the good-quality soil is poured between the walls, which is
a nmethod that is generally used to prevent sheet pile walls
from bei ng defornmed and opened is generally used.

[ 0008] However, since cofferdam walls are usually
installed in the water or ground with regular intervals,

there is a need for underwater work by divers when they are

installed in the water, and it is difficult to
realistically install any supporting structure for the
sections of walls enbedded in the ground. Accordi ngly,

such a nethod using tie cables in the related art has many
probl ens.

[ 0009] In order to solve this problem there is Korean
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Patent No. 10-1859440 (titled, CONSTRUCTION METHOD OF
CONTEMPORARY FACILITY OF COWPLEX STEEL USING CONNECTI NG
MEANS BETWEEN COFFERDAM) . However, this technology stil

has a problem of inconvenience in construction that it is

required to fill spaces with a filler because sheet piles
are used.
[ 0010] It may be possible to construct a cofferdam

using a plurality of cylindrical piles in order to solve
this inconvenience, but such cylindrical piles are
manuf actured through a process of w nding plates, so there
is a limt in thickness. Further, the strength is not

sufficient for areas with |arge side pressure.

D scl osure

Techni cal Probl em

[ 0011] The present invention has been nade in an effort
to solve the problens of the related art and an object of
the present invention is to provide a ring-shaped cofferdam
and tenporary pit excavation structure that is Ilittle
i nfl uenced by excavation depth using tapered square pipes
having a trapezoidal cross-section and wusing an arch
structure such that a conponent of force (conpression
force) acts between the tapered square pipes.

[0012] Further, an object of the present invention is

to provide a ring-shaped cofferdam and tenporary pit
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excavation structure that nakes it easy to secure a work
space because there is no need for a wale, a strut, and a
center pile.

[ 0013] Further, an object of the present invention is
to provide a ring-shaped cofferdam and tenporary pit
excavation structure that can be easily constructed and can
be clearly structurally analyzed because the structure is
si npl e.

[ 0014] Further, an object of the present invention is
to provide a ring-shaped cofferdam and tenporary pit
excavation structure that makes it possible to reduce a
construction period and can be easily disassenbl ed because
wel ding or filling with concrete is not used.

[ 0015] Further, an object of the present invention is
to provide a ring-shaped cofferdam and tenporary pit

excavation structure that is economcally excellent.

Techni cal Sol ution

[ 0016] In order to achieve the objects of the present
invention, a ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes includes a
plurality of tapered square pipes a trapezoidal cross-
section, in which the plurality of tapered square pipes
each have a coupling protrusion or a coupling groove forned

in a longitudinal direction on a first side, the plurality
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of tapered square pipes each have a coupling protrusion or
a coupling groove formed in the longitudinal direction on a
second side, the plurality of tapered square pipes are
assenbled by coupling the coupling protrusions and the
coupling grooves, a long side of two parallel sides of the
trapezoid is disposed outside, and a short side is disposed
i nsi de.

[0017] In the ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes, the
coupling protrusion of the first tapered square pipe my
have a rectangul ar cross-section and the coupling groove of
the second tapered square pipe nmay be forned to correspond
to the coupling protrusion.

[ 0018] In the ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes, the
coupling protrusion of the first tapered square pipe my
have a T-shaped cross-section and the coupling groove of
the second tapered square pipe nmay be forned to correspond
to the coupling protrusion.

[ 0019] In the ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes, the
coupling protrusion of the first tapered square pipe my
have a trapezoi dal cross-section and the coupling groove of
the second tapered square pipe nmay be forned to correspond

to the coupling protrusion.
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[ 0020] In the ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodinment of the present invention, the first
tapered square pipe and the second tapered square pipe nmay
be conbi ned by wel ding four flat plates.

[ 0021] The ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodinent of the present invention may further
include a guide nenber that is fitted in an upper end of
one of the plurality of tapered square pipes, in which the
gui de nenber may have: a fitting portion that is fitted in
an upper end of one of the plurality of tapered square
pi pes; and a guide portion that horizontally extends from
the fitting portion.

[ 0022] Furt her, in the ring-shaped cofferdam and
tenporary pit excavation structure using tapered square
pi pes according to an enbodi nent of the present invention

the tapered cross-sections of sone of the plurality of
tapered square pipes may be inclined at different angles,
whereby it may have entirely an elliptical shape.

[ 0023] The ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodinent of the present invention may further
include an anchor an anchor nenber that is fitted in a

| oner end of one of the plurality of tapered square pipes,
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in which the anchor nenber may have: a fitting portion
formed at an upper end of the anchor nenber to be fitted in
a lower end of one of the plurality of tapered square
pi pes; and an anchor portion extending a predeterm ned
length from the fitting portion and decreasing in cross-
sectional area toward a |ower end, and an upper end of the
anchor portion may be larger in cross-sectional area than
the fitting portion.

[ 0024] A net hod of constructing a ring-shaped cofferdam
and tenporary pit excavation structure using tapered square
pi pes according to an enbodi ment of the present invention
includes: driving a first tapered square pipe having a
coupling groove forned in a longitudinal direction on a
side; putting a second tapered square pipe having a
coupling protrusion formed in a longitudinal direction on a
side close to an upper end of the first tapered square
pi pe; fitting the coupling protrusion of the second tapered
square pipe into the coupling groove of the first tapered
square pipe; and driving the second tapered square pipe
with the coupling protrusion of the second tapered square
pipe fitted in the coupling groove of the first tapered
squar e pi pe.

[ 0025] The method  of constructing a ring-shaped
cofferdam and tenporary pit excavation structure using

tapered square pipes according to an enbodinent of the
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present invention nmay further include welding respectively
the first tapered square pipe and the second tapered square
pi pe before the driving of the first tapered square pipe,

in which, in the welding, the first tapered square pipe and
the second tapered square pipe may be respectively wel ded
using four flat plates.

[ 0026] The method  of constructing a ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention may further include: neasuring side
pressure of an area where the first tapered square pipe and
the second tapered square pipe are installed; determ ning
thickness of the plates in accordance with the result of

measuring the side pressure.

[ 0027] In the method of constructing a ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention, the determning of thickness of the
plates in accordance with the result of measuring the side
pressure nmay determne the thickness of the plates as 10%
or less of entire width of the first tapered square pipe or

the second tapered square pipe when the neasured side
pressure is less than a predeterm ned value, as the result

of measurenent.

[ 0028] In the method of constructing a ring-shaped
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cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention, the determning of thickness of the
plates in accordance with the result of neasuring the side
pressure may determ ne the thickness of the plates as 11%
or nore of entire width of the first tapered square pipe or
the second tapered square pipe when the neasured side
pressure is a predeterm ned value or nore, as the result of
measur enment .

[ 0029] The nethod of constructing a ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention may further include coupling a guide
nmenber to the upper end of the first tapered square pipe
after the driving of the first tapered square pipe, in
whi ch the guide nmenber may have: a fitting portion that is
fitted in an upper end of one of the plurality of tapered
square pipes; and a guide portion that horizontally extends
fromthe fitting portion.

[ 0030] The nethod of constructing a ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention may include, after the coupling of the
gui de nenber: putting the second tapered square pipe to the

upper end of the first tapered square pipe; fitting the

10
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coupling protrusion of the second tapered square pipe into
the coupling groove of the first tapered square pipe
through the guide nenber; and driving the second tapered
square pipe with the coupling protrusion of the second
tapered square pipe fitted in the coupling groove of the

first tapered square pipe.

Advant ageous Effects

[ 0031] The ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodinent of the present invention uses tapered
square pipes having a trapezoidal cross-section and uses an
arch structure such that a conponent of force (conpression
force) acts between the tapered square pipes, so there is
little influence by excavation depth, and accordingly, the
structure can be applied to a site with | arge depth.

[ 0032] Further, the ring-shaped cofferdam and tenporary
pit excavation structure using tapered square pipes
according to an enbodinent of the present invention does
not need a wale, a strut, and a center pile, so it is
advant ageous to secure a work space.

[ 0033] Further, the ring-shaped cofferdam and tenporary
pit excavation structure wusing tapered square pipes
according to an enbodi nent of the present invention has a

sinple structure, so the structure that can be easily

11
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constructed and can be clearly structurally anal yzed.

[ 0034] Further, the ring-shaped cofferdam and tenporary
pit excavation structure wusing tapered square pipes
according to an enbodinment of the present invention has a
sinple structure, so the structure that can be easily
constructed and can be clearly structurally anal yzed.

[ 0035] Further, the ring-shaped cofferdam and tenporary
pit excavation structure using tapered square pipes
according to an enbodi ment of the present invention mnakes
it possible to reduce a construction period and can be
easily disassenbled because welding or filling wth
concrete i s not used.

[ 0036] As described above, the present i nvention
enables construction wth very |less conponents in
conparison to the related art (there is no need for a wale,
a strut, a center pile, etc.), so it is economcally

excel |l ent.

Descri pti on of Draw ngs

[ 0037] FIG 1 is a view showing the configuration of a
tenporary structure for blocking earth and sand in the
related art.

[ 0038] FIG 2 is a view showing a coupling structure of
a ring-shaped cofferdam and tenporary pit excavation

structure wusing tapered square pipes according to an

12
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enbodi nent of the present invention.

[ 0039] FIG 3 is a plan view of the ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention.

[ 0040] FIGS. 4 to 6 are views show ng another coupling
structure of a ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodi nent of the present invention.

[ 0041] FIG 7 is a perspective view of a tapered square
pipe included in the ring-shaped cofferdam and tenporary
pit excavation structure using tapered square pipes
according to an enbodi nent of the present invention.

[ 0042] FIG 8 is a plan view of a guide nenber
according to an enbodi nent of the present invention.

[ 0043] FIG 9 is a view showng construction state
using a guide nenber according to an enbodinent of the
present invention.

[ 0044] FIG 10 is a view showing construction state
using an anchor nenber according to an enbodi nent of the
present invention.

[ 0045] FIGS. 11 to 14 are flowharts of a nethod of
constructing a ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according

to an enbodi nent of the present invention.
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Best Mbde

[ 0046] Wen it is determned that the subject of the
present invention may be unnecessarily made unclear, the
detail ed description will be omtted.

[ 0047] Enbodi ments described herein may be changed in
vari ous ways and various shapes, so specific enbodi nents
are shown in the drawings and will be described in detai
in this specification. However, it should be understood

that the exenplary enbodi nents according to the concept of

the present disclosure are not limted to the enbodi nents
which will be described hereinbelow wwth reference to the
acconpanyi ng dr awi ngs, but al | of nodi fi cati ons,

equi val ents, and substitutions are included in the scope
and spirit of the disclosure.

[ 0048] It is to be understood that when one elenent is
referred to as being “connected to” or “coupled to” another
element, it may be <connected directly to or coupled
directly to another elenment or be connected to or coupled
to another elenent, having the other elenent intervening
t her ebet ween. On the other hand, it is to be understood
that when one elenent is referred to as being “connected
directly to” or “coupled directly to” another elenment, it
may be connected to or coupled to another elenent wthout

the other elenent intervening therebetween. Further, the

14
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terms used herein to describe a relationship between
el enent s, t hat IS, "bet ween", "directly bet ween",
"adj acent” or "directly adjacent” should be interpreted in
t he same manner as those descri bed above.

[ 0049] Terms used in the present invention are used
only in order to describe specific exenplary enbodinents
rather than limting the present invention. Singular forns
are intended to include plural fornms unless the context
clearly indicates otherwise. It wll be further understood
that the ternms "conprises" or "have" wused in this
specification, specify the presence of stated features,
steps, operations, components, parts, or a conbination
thereof, but do not preclude the presence or addition of
one or nore other features, nunerals, steps, operations,
conmponents, parts, or a conbination thereof.

[ 0050] FIG 2 is a view showing a coupling structure of
a ring-shaped cofferdam and tenporary pit excavation
structure wusing tapered square pipes according to an
enbodi nrent of the present invention and FIG 3 is a plan
view of the ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodi ment of the present invention.

[ 0051] Referring to FIG 2, a ring-shaped cofferdam and
tenporary pit excavation structure using tapered square

pi pes a according to an enbodi nent of the present invention

15
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includes a plurality of tapered square pipes having a
trapezoi dal cross-section. The tapered square pipes each
may have a coupling protrusion or a coupling groove forned
in the longitudinal direction on a first side and a
coupling protrusion or a coupling groove forned in the
| ongi tudi nal direction on a second side.

[ 0052] In detail, as shown in FIG 1 (the right tapered
square pipe is referred to as a first tapered square pipe
and the left tapered square pipe is referred to as a second
tapered square pipe for hel ping understanding), a coupling
protrusion 211 may be fornmed on a first side (left side) of
the first tapered square pipe 210 and a coupling groove 212
may be fornmed on a second side (right side) of the first
t apered square pipe 210.

[ 0053] Further, a coupling protrusion 221 may be forned
on a first side (left side) of the second tapered square
pi pe 220 and a coupling groove 222 may be forned a second
side (right side) of the second tapered square pipe 220.

[ 0054] Furt her, in the ring-shaped cofferdam and
tenporary pit excavation structure using tapered square
pi pes according to an enbodi nent of the present invention

the tapered square pipes are assenbled by coupling the
coupling protrusions and the coupling grooves with the Iong
side of tw parallel sides of the trapezoid disposed

out si de and the short side disposed inside, whereby a ring-

16
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shaped cofferdam structure can be achi eved.

[ 0055] FIG 3 is a plan view of the ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes that has the coupling structure
descri bed above in accordance with an enbodinment of the
present invention.

[ 0056] The ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodinent of the present invention uses tapered
square pipes having a trapezoidal cross-section and uses an
arch structure such that a conponent of force (conpression
force) acts between the tapered square pipes, so there is
an effect that a supporting force is considerably inproved.

[ 0057] Further, the ring-shaped cofferdam and tenporary
pit excavation structure wusing tapered square pipes
according to an enbodinent of the present invention has
vari ous advantages in conparison to the related art, and
one of the advantages is that the structure can be
constructed at a place with large side pressure.

[ 0058] In the related art, a two-row sheet pile wall is
used at areas wth large side pressure to solve this
problem such a two-row water stop cofferdam wall is
enbedded in the ground by driving sheet piles in two rows,
and the space between the two rows of sheet piles is

usually filled with good-quality soil (yellow soil) or sand

17



10

15

20

25

as a geonenbrane (filler material). Further, tie cables
are bound left and right and up and down wth regular
intervals to prevent the walls from opening or bul ging due
to the weight of the soil when the good-quality soil is
poured between the walls, which is a method that is
generally wused to prevent sheet pile walls from being
def ornmed and opened is general ly used.

[ 0059] However, the ring-shaped cofferdam and tenporary
pit excavation structure wusing tapered square pipes
according to an enbodinent of the present invention is
constructed by coupling a plurality of tapered square pipes
and walls are forned by two-row plates. Accordingly, it is
possible to achieve the sane effect as the case when sheet
piles are arranged in two rows.

[ 0060] That is, the ring-shaped cofferdam and tenporary
pit excavation structure using tapered square pipes
according to an enbodi ment of the present invention has the
advantage that it 1is possible to prevent a wall from
deform ng and opening even wthout using tie cables and
wal es.

[ 0061] Furt her, in the ring-shaped cofferdam and
tenporary pit excavation structure using tapered square
pi pes according to an enbodi nent of the present invention
the coupling protrusions fornmed on the tapered square pipes

are fitted in corresponding coupling grooves, respectively,

18
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and the coupling grooves function as guides when they are
coupl ed. Accordingly, convenience of construction is
i nproved and the strength of the entire structure can be
i nproved by maintaining a firm coupling structure after
coupling them so excellent supporting force can be secured.
[ 0062] Further, a plurality of tapered square pipes
according to an enbodi nent of the present invention nmay be
coupl ed by welding four flat plates.

[ 0063] There is a method of constructing a cofferdam
using a plurality of cylindrical piles as one of
technol ogi es of constructing a cofferdamin the related art,
but such cylindrical piles are mnufactured through a
process of winding plates, so there is a limt in thickness.
[ 0064] In detail, the since the cylindrical piles are
manuf actured by wi nding plates, the dianmeter of the entire
cylindrical piles is unavoidably influenced by the
thi ckness of the plates. The dianmeter of the cylindrica

piles and the thickness of the plates are in a proportional

rel ati onship. Accordingly, the thickness of the plates is
i nfl uenced by the dianeter of the entire cylindrical piles.

[ 0065] If a cofferdam structure is constructed at a
place with large side pressure using cylindrical piles, it

is required to secure a large supporting force due to the
| arge side pressure and plates have to be thick to secure a

| arge supporting force. However, when the thickness of

19
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plates is increased, the dianeter of the entire cylindrical
pies is increased, so construction is difficult. Further
the wall of the cofferdam structure is excessively thick,
so the space that is secured inside may be reduced.

[ 0066] However, the ring-shaped cofferdam and tenporary
pit excavation structure using tapered square pipes
according to an enbodi nent of the present invention uses a
plurality of tapered square pipes and the tapered square
pi pes are coupled by welding four flat plates. Accordingly,
it i1s possible to maintain the width of the entire tapered
square pipes (corresponding to the dianeter of cylindrica
piles) and increase the thickness of plates.

[ 0067] Ther ef or e, t he ri ng- shaped cofferdam and
tenporary pit excavation structure using tapered square
pi pes according to an enbodi ment of the present invention
can be very sinply constructed at a place with |large side
pressure, as conpared with using cylindrical piles in the
related art, by renoving the problens described above,
thereby being able to secure a sufficient space inside the

cof f erdam structure.

Mode for Invention
[ 0068] FIGS. 4 to 6 are views show ng another coupling
structure of a ring-shaped cofferdam and tenporary pit

excavation structure using tapered square pipes according

20
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to an enbodi nent of the present invention.

[ 0069] Referring to FIG 4A, in a ring-shaped cofferdam
and tenporary pit excavation structure using tapered square
pi pes according to an enbodi nent of the present invention

when a first tapered square pipe 410a that is one of a
plurality of tapered square pipes 410a and 420a has a
coupling protrusion 4l1la fornmed in the |ongitudina

direction and a second tapered square pipe 420a that is one
of the plurality of tapered square pipes 410a and 420a has
a coupling groove 422a forned in the |ongitudinal direction
to fit the coupling protrusion 41la therein, the coupling
protrusion 4l1la of the first tapered square pipe 410a my
have a T-shaped cross-section and the coupling groove 422a
of the second tapered square pipe 420a nmay be forned to
correspond go the coupling protrusion 411la.

[ 0070] In the case of FIG 4, the supporting force
between the first tapered square pipe and the second
tapered square pipe can be further inproved than the case
of FIG 2.

[ 0071] Furt her, referring to FI G 4B, coupling
protrusions 411b may be fornmed on two sides of a first
tapered square pipe 410b and coupling grooves 422b may be
formed on two sides of a second tapered square pipe 420b.

An entirely ring-shaped structure can be achieved by

alternately arranging the first tapered square pipe 410b
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and the second tapered square pipe 420b.

[0072]

[ 0073] Referring to FIG 5A, in a ring-shaped cofferdam
and tenporary pit excavation structure using tapered square
pi pes according to an enbodi nent of the present invention

when a first tapered square pipe 510a that is one of a
plurality of tapered square pipes 510a and 520a has a
coupling protrusion 51la forned in the 1ongitudina

direction and a second tapered square pipe 520a that is one
of the plurality of tapered square pipes 510 and 520a has a
coupling groove 522a formed in the longitudinal direction
to fit the coupling protrusion 51la therein, the coupling
protrusion 51la of the first tapered square pipe 510a may
have a trapezoidal cross-section and the coupling groove
522a of the second tapered square pipe 520a may be forned
to correspond go the coupling protrusion 511a.

[ 0074] Furt her, referring to FI G 5B, coupling
protrusions 511b nmay be fornmed on two sides of the first
tapered square pipe 510b and coupling grooves 522b may be
formed on two sides of the second tapered square pipe 520b.
An entirely ring-shaped structure can be achieved by
alternately arranging the first tapered square pipe 510b
and the second tapered square pipe 520b.

[ 0075] In the case of FIG 5, the supporting force

between the first tapered square pipe and the second
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tapered square pipe can be further inproved than the case
of FIG 2.

[ 0076] Further, in the case of FIG 4, since the
coupling protrusion 4l1la is forned in a T-shape, the
coupling protrusion 41la may be deformed or broken due to
stress concentrating on the neck of the T-shape. On the
other hand, in the case of FIG 5, stress my concentrate
on the short sides nore than the long sides of the
trapezoi dal coupling protrusions 511la and the coupling area
(jointing area) between the coupling protrusion 51la and
the first tapered square pipe 510a is larger than that in
the case of FIG 4. Accordingly, the possibility of
def ormation or breakage of the coupling protrusion 51la is
remar kably decreased, even though stress concentrates, as
conpared with the case of FIG 4.

[ 0077] That is, there is the advantage in the case of
FIG 5 that the supporting force between the first tapered
square pipe 510a and the second tapered square pipe 520a is
further inproved and there is little possibility of
def ormati on or breakage of the coupling protrusions 511a.

[ 0078] Referring to FIG 6, the ring-shaped cofferdam
and tenporary pit excavation structure using tapered square
pi pes according to an enbodi ment of the present invention
may have another coupling structure. As shown in FIG 6A

a coupling portion 61la of a first tapered square pipe 610a
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may be fornmed in a step-shaped cross-section and a coupling
portion 62la of a second tapered square pipe 620a nay be
formed to correspond to the coupling portion 61la, thereby
formng a coupling structure.

[ 0079] Further, as shown in FIG 6B, a coupling portion
611b of a first tapered square pipe 610b nmay have a cross-

sectional shape extending and bending once from a step
shape and a coupling portion 621b of a second tapered
square pipe 620b may be forned to correspond to the
coupling portion 611b, thereby form ng a coupling structure.
[ 0080] Further, as shown in FIG 6C, a coupling portion
611c of a first tapered square pipe 610c nmay have a cross-

sectional shape extending and bending twice from a step
shape and a coupling portion 621c of a second tapered
square pipe 620c may be forned to correspond to the
coupling portion 611c, thereby form ng a coupling structure.
[ 0081] FIG 7 is a perspective view of a tapered square
pipe included in the ring-shaped cofferdam and tenporary
pit excavation structure wusing tapered square pipes
according to an enbodi ment of the present invention. FIG

7 is a reference figure and the ring-shaped cofferdam and
tenporary pit excavation structure using tapered square
pi pes shown in FIG 7 can be achieved by conbining several

t apered square pipes.

[ 0082] FIG 8 is a plan view of a guide nenber
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according to an enbodi ment of the present invention and FIG
9 is a view showi ng construction state using a guide nenber
according to an enbodi nent of the present invention.

[ 0083] Referring to FIGS. 8 and 9, a guide nenber 900
according to an enbodinment of the present invention may
have: a fitting portion 910 that is fitted in the upper end
of one of a plurality of tapered square pipes; and a guide
portion 920 that horizontally extends from the fitting
portion 910.

[ 0084] The fitting portion 910 may be forned in a
rectangul ar pillar shape because a tapered square pipe is
fitted therein.

[ 0085] Further, the guide portion 920 may include a
tapered guide plate 921 decreasing in wdth toward the
| oner end from the upper end and a intake hole forned at
the I ower end of the guide plate.

[ 0086] In the ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodi nent of the present invention, it is required
to continuously install a plurality of tapered square pipes
(using a driving or boring method) wusing a crane, and
particularly, coupling protrusions should be fitted in
coupl i ng grooves. However, it may not be easy for even
skilled crane workers to accurately fit the coupling

protrusion into the coupling grooves.
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[ 0087] However, tapered square pipes are guided by the
gui de nenber 900 such that the |ower ends of the tapered
square pipes are easily coupled, so there is the advantage
of easy installation.

[ 0088] Referring to FIG 9, in detail, when a right
tapered square pipe 720 is installed with a left tapered
square pipe 710 installed, the right tapered square pipe
720 is installed wwth the fitting portion 910 of the guide
menber 900 fitted in the upper end of the left tapered
square pipe 710, whereby installation becones easy by the
gui de function of the guide nenber 720.

[ 0089] Further, the guide nenber 900 according to an
enbodi nrent of the present invention is easily detachably
conbined with a tapered square pipe, so even though tapered
square pipes are continuously installed using a crane, one
gui de nenber 900 can be easily detachably used.

[ 0090] FIG 10 is a view showing construction state
using an anchor nenber according to an enbodi nent of the
present invention. Referring to FIG 10, the ring-shaped
cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention may further include an anchor nenber 800
that is fitted in the lower end of one 730 of a plurality
of tapered square pipes.

[ 0091] The anchor nenber 800 may have: a fitting
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portion 810 fornmed at the upper end of the anchor nenber to
be fitted in the lower end of one 730 of a plurality of
tapered square pipes; and an anchor portion 820 extending a
predetermned length from the fitting portion 810 and
decreasing in cross-sectional area toward the | ower end.

[ 0092] Furt her, in the ring-shaped cofferdam and
tenporary pit excavation structure using tapered square
pi pes according to an enbodi nent of the present invention

the tapered cross-sections of some of a plurality of
tapered square pipes may be inclined at different angles,
so the structure can be fornmed in an ellipse. Such an
el liptical structure can be applied, i f necessary,
dependi ng on the surroundi ng environnents.

[ 0093] FIGS. 11 to 14 are flowharts of a nethod of
constructing a ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes according
to an enbodi nent of the present invention.

[ 0094] Referring to FIG 11, a nethod of constructing a
ring-shaped cofferdam and tenporary pit excavati on
structure wusing tapered square pipes according to an
enbodi nent of the present invention may include: driving a
first tapered square pipe having a coupling groove forned
in the longitudinal direction on a side (S100); putting a
second tapered square pipe having a coupling protrusion

formed in the longitudinal direction on a side close to the
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upper end of the first tapered square pipe (S200); fitting
the coupling protrusion of the second tapered square pipe
into the coupling groove of the first tapered square pipe
(S300); and driving the second tapered square pipe with the
coupling protrusion of the second tapered square pipe
fitted in the coupling groove of the first tapered square
pi pe (S400).

[ 0095] Referring to FIG 12, a nethod of constructing a
ring-shaped cofferdam and tenporary pit excavati on
structure wusing tapered square pipes according to an
enbodi nent of the present invention may include, before the
driving of the first tapered square pipe; wel di ng
respectively the first tapered square pipe and the second
tapered square pipe (S50); driving a first tapered square
pi pe having a coupling groove formed in the |ongitudinal
direction on a side (S100); putting a second tapered square
pipe having a coupling protrusion formed in the
| ongitudinal direction on a side close to the upper end of
the first tapered square pipe (S200); fitting the coupling
protrusion of the second tapered square pipe into the
coupling groove of the first tapered square pipe (S300);
and driving the second tapered square pipe wth the
coupling protrusion of the second tapered square pipe
fitted in the coupling groove of the first tapered square

pi pe (S400).
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[ 0096] In step S50, the first tapered square pipe and
the second tapered square pipe my be respectively wel ded
using four flat plates.

[ 0097] Referring to FIG 13, a nethod of constructing a
ring-shaped cofferdam and tenporary pit excavati on
structure wusing tapered square pipes according to an
enbodi nrent of the present invention may include: neasuring
the side pressure of the area where the first tapered
square pipe and the second tapered square pipe are
installed (S10); determ ning the thickness of the plates in
accordance with the result of neasuring the side pressure
(S20); welding respectively the first tapered square pipe
and the second tapered square pipe (S50); driving a first
tapered square pipe having a coupling groove fornmed in the
| ongi tudinal direction on a side (S100); putting a second
tapered square pipe having a coupling protrusion fornmed in
the longitudinal direction on a side close to the upper end
of the first tapered square pipe (S200); fitting the
coupling protrusion of the second tapered square pipe into
the coupling groove of the first tapered square pipe
(S300); and driving the second tapered square pipe with the
coupling protrusion of the second tapered square pipe
fitted in the coupling groove of the first tapered square
pi pe ($S400).

[ 0098] In step S20, when the neasured side pressure is
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less than a predetermned value, as the result of
measurenent, the thickness of the plates can be determ ned
as 10% or less of the entire width of the first tapered
square pipe or the second tapered square pipe. However ,
when the neasured side pressure s nore than a
predetermned value, as the result of neasurenent, the
t hi ckness of the plates can be determined as 11% or nore of
the entire width of the first tapered square pipe or the
second tapered square pipe.

[ 0099] That is, since the nethod of constructing a
ring-shaped cofferdam and tenporary pit excavati on
structure wusing tapered square pipes according to an
enbodi nrent of the present invention uses tapered square
pipes, it is possible to adjust thickness, unlike circular
steel pipes of the related art. Accordingly, it is
possible to design and apply different thicknesses in
accordance with surroundi ng side pressure.

[ 00100] Referring to FIG 14, a nethod of constructing a
ring-shaped cofferdam and tenporary pit excavati on
structure wusing tapered square pipes according to an
enbodi nent of the present invention may include coupling a
gui de nmenber to the upper end of the first tapered square
pi pe (S150) after the driving of the first tapered square
pi pe.

[ 00101] Wen a nethod of constructing a ring-shaped
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cofferdam and tenporary pit excavation structure using
tapered square pipes according to an enbodinent of the
present invention includes step S150, the entire method may
include: driving a first tapered square pipe having a
coupling groove formed in the longitudinal direction on a
side (S100); coupling a guide nenber to the upper end of
the first tapered square pipe (S150); putting the second
tapered square pipe to the upper end of the first tapered
square pipe (S210); fitting the coupling protrusion of the
second tapered square pipe into the coupling groove of the
first tapered square pipe through the guide nenber (S310);
driving the second tapered square pipe with the coupling
protrusion of the second tapered square pipe fitted in the
coupling groove of the first tapered square pipe (S410).
This construction nmethod guides tapered square pipes
through the guide nenber 900 such that the |ower ends of
the tapered square pipes are easily coupled, so there is
t he advantage of easy installation.

[ 00102] Wile the technical spirit of the present
i nvention was described in detail through enbodinents, it
shoul d be noted that the enbodinents is for describing, not
limting, the present invention. Further, it should be
noted that the present invention may be achieved in various
ways by those skilled in the art w thout departing fromthe

scope of the present invention. Therefore, the technical
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CLAI M5

1. A ring-shaped cofferdam and tenporary pit
excavation structure using tapered square pipes, the
structure conprising a plurality of tapered square pipes a
trapezoi dal cross-section, wherein

the plurality of tapered square pipes each have a
coupling protrusion or a coupling groove fornmed in a
| ongi tudi nal direction on a first side,

the plurality of tapered square pipes each have a
coupling protrusion or a coupling groove forned in the
| ongi tudi nal direction on a second side,

the plurality of tapered square pipes are assenbl ed by
coupling the coupling protrusions and the coupling grooves,

a long side of two parallel sides of the trapezoid is
di sposed outside, and

a short side is disposed inside.

2. The structure of claim 1, wherein the coupling
protrusion of the first tapered square pipe has a
rectangul ar cross-section, and

the coupling groove of the second tapered square pipe

is formed to correspond to the coupling protrusion.

3. The structure of claim 1, wherein the coupling
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protrusion of the first tapered square pipe has a T-shaped
cross-section, and
the coupling groove of the second tapered square pipe

is formed to correspond to the coupling protrusion.

4. The structure of claim 1, wherein the coupling
protrusion of the first tapered square pipe has a
trapezoi dal cross-section, and

the coupling groove of the second tapered square pipe

is formed to correspond to the coupling protrusion.

5. The structure of claim1l, wherein the first tapered
square pipe and the second tapered square pipe are conbi ned

by wel ding four flat plates.

6. The structure of <claim 1, further conprising a
gui de nenber that is fitted in an upper end of one of the
plurality of tapered square pipes,

wherei n the gui de nenber has:

a fitting portion that is fitted in an upper end of
one of the plurality of tapered square pipes; and

a guide portion that horizontally extends from the

fitting portion.

7. The structure of claim 1, wherein tapered cross-
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sections of sonme of the plurality of tapered square pipes

are inclined at different angles.

8. The structure of claim 1, further conprising an
anchor an anchor nenber that is fitted in a |lower end of
one of the plurality of tapered square pipes,

wherei n the anchor nenber has:

a fitting portion fornmed at an upper end of the anchor
menber to be fitted in a |lower end of one of the plurality
of tapered square pipes; and

an anchor portion extending a predetermned |ength
fromthe fitting portion and decreasing in cross-sectiona
area toward a | ower end, and

an upper end of the anchor portion is larger in cross-

sectional area than the fitting portion.

9. A nmethod of constructing a ring-shaped cofferdam
and tenporary pit excavation structure using tapered square
pi pes, the nethod conprising:

driving a first tapered square pipe having a coupling
groove fornmed in a longitudinal direction on a side;

putting a second tapered square pipe having a coupling
protrusion formed in a longitudinal direction on a side
close to an upper end of the first tapered square pipe;

fitting the coupling protrusion of the second tapered
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square pipe into the coupling groove of the first tapered
square pi pe; and

driving the second tapered square pipe wth the
coupling protrusion of the second tapered square pipe

fitted in the coupling groove of the first tapered square

pi pe.

10. The nethod of claim 1, further conprising welding
respectively the first tapered square pipe and the second
tapered square pipe before the driving of the first tapered
squar e pipe,

wherein, in the welding, the first tapered square pipe
and the second tapered square pipe are respectively wel ded

using four flat plates.

11. The method of claim 10, further conprising:

nmeasuring side pressure of an area where the first
tapered square pipe and the second tapered square pipe are
i nstall ed;

determi ning thickness of the plates in accordance with

the result of measuring the side pressure.

12. The nethod of claim 11, wherein the determning of

thickness of the plates in accordance with the result of

nmeasuring the side pressure determ nes the thickness of the
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plates as 10% or less of entire width of the first tapered
square pipe or the second tapered square pipe when the
neasured side pressure is |less than a predeterm ned val ue,

as the result of neasurenent.

13. The nethod of claim 11, wherein the determning of
thickness of the plates in accordance with the result of
nmeasuring the side pressure determ nes the thickness of the
plates as 11% or nore of entire width of the first tapered
square pipe or the second tapered square pipe when the
neasured side pressure is a predeterm ned value or nore, as

the result of neasurenent.

14. The nethod of claim 9, wherein the coupling
protrusion of the first tapered square pipe has a
rectangul ar cross-section, and

the coupling groove of the second tapered square pipe

is formed to correspond to the coupling protrusion.

15. The nethod of claim 9, wherein the coupling
protrusion of the first tapered square pipe has a T-shaped
cross-section, and

the coupling groove of the second tapered square pipe

is formed to correspond to the coupling protrusion.
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16. The nethod of claim 9, wherein the coupling
protrusion of the first tapered square pipe has a
trapezoi dal cross-section, and

the coupling groove of the second tapered square pipe

is formed to correspond to the coupling protrusion.

17. The nethod of claim9, further conprising coupling
a guide nenber to the upper end of the first tapered square
pi pe after the driving of the first tapered square pipe,

wherei n the gui de nenber has:

a fitting portion that is fitted in an upper end of
one of the plurality of tapered square pipes; and

a guide portion that horizontally extends from the

fitting portion.

18. The nmethod of <claim 17, conprising, after the
coupling of the guide nmenber:

putting the second tapered square pipe to the upper
end of the first tapered square pipe;

fitting the coupling protrusion of the second tapered
square pipe into the coupling groove of the first tapered
square pi pe through the guide nenber; and

driving the second tapered square pipe wth the
coupling protrusion of the second tapered square pipe

fitted in the coupling groove of the first tapered square
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