
SPECIFICATION

STEEL PIPE TYPE SHEET PILE, JOINT STRUCTURE OF STEEL PIPE TYPE SHEET

PILE AND WALL STRUCTURE, AND METHOD FOR DRAWING STEEL PIPE TYPE

SHEET PILE

Technical Field

[0001]

The present invention relates to a steel pipe type sheet pile, a joint structure of the

steel pipe type sheet pile, and a wall structure used at the time of constructing a building

or a structure such as a civil engineering structure, and the like, and a method for drawing

the steel pipe type sheet pile.

The present application claims priority on Japanese PatentApplication No.

2008-239397 , filed in Japan on September 18, 2008, the contents of which are cited herein

by reference.

Background Art

[0002]

Conventionally, since a steel pipe portion serving as a sheet pile body in a steel

pipe type sheet pile has high rigidity, such a steel pipe portion is inserted underground so

as to surround a construction site of a building or civil engineering structure, and is used to

construct a temporary earth-retaining wall at the time of constructing a building or civil

engineering structure requiring deep ground excavation.

On the other hand, a joint portion of such a steel pipe type sheet pile is less rigid

compared with a steel pipe portion serving as a sheet pile body.

For example, when a steel wall is inserted deep underground, a steel pipe type

sheet pile having higher rigidity than that of a steel sheet pile is used when constructing a

wall made of steel and having a water stopping performance necessary for temporary

coffering in building the structure with an open cut method.

[0003]

SPECIFICATION STEEL PIPE TYPE SHEET PILE, JOINT STRUCTURE OF STEEL PIPE
TYPE SHEET PILE AND WALL STRUCTURE, AND METHOD FOR DRAWING STEEL PIPE
TYPE SHEET PILE Technical Field [0001]        The present invention relates to a steel pipe
type sheet pile, a joint structure of the steel pipe type sheet pile, and a wall structure used at
the time of constructing a building or a structure such as a civil engineering structure, and the
like, and a method for drawing the steel pipe type sheet pile.        The present application
claims priority on Japanese Patent Application No, 2008-239397, filed in Japan on September
18, 2008, the contents of which are cited herein by reference. Background Art. [0002]
Conventionally, since a steel pipe portion serving as a sheet pile body in a steel pipe type
sheet pile has high rigidity, such a steel pipe portion is inserted, underground so as to
surround a construction site of a building or civil engineering structure, and is used to
construct a temporary earth-retaining wall at the time of constructing a building or civil
engineering structure requiring deep ground excavation.        On the other hand, a joint portion
of such a steel pipe type sheet pile less rigid compared with a steel pipe portion serving as a
sheet pile body.        For example, when a steel wall is inserted deep underground, a steel
pipe type sheet pile having higher rigidity than that of a steel sheet pile is used when
constructing a wall made of steel and having a water stopping performance necessary for
temporary 
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The temporary earth-retaining wall is a temporary structure formed such that the

joints of the steel pipe type sheet piles are connected with each othe¡ and are inserted

underground. The steel pipe type sheet piles serving as piles constituting the temporary

structure may be welded to each other to form long steel pipe type sheet piles depending

on applications, and are inserted deep underground.

More specifically, in a case where the depth of the steel pipe type sheet piles

inserted rurderground is large, the long steel pipe type sheet piles are inserted underground

such that a lower end of an upper steel pipe type sheet pile is welded sequentially to an

upper end of a lower steel pipe type sheet pile that has been already inserted underground.

[0004]

'When the temporary long steel pipe type sheet piles that have been inserted

underground are drawn and removed, the vicinity of the welded portions are cut offand

sequentially removed using the reverse procedure by which the steel pipe type sheet piles

were inserted underground. Therefore, removing the sheet piles requires enorrnous cost

as well. Although steel pipe type sheet piles are simply drawn and removed when the

degree of insertion thereof is shallow, the frictional resistance with the surrounding ground

increases as the degree of insertion deepens, making drawing of the sheet piles diffrcult.

[000s]

With conventional construction, in order to reduce the cost required for

constructing a building or civil engineering structure, a long steel pipe type sheet pile

inserted deep underground and thus difücult to withdraw and remove was cut at a shallow

portion, and a portion was left in the ground. For example, as a joint connection

structure of a steel pipe type sheet pile used as described above, a joint connection

structure formed by steel pipe type sheet piles 40-42 as illustrated in FIGS. 2TAthrough

29E is known. The joint connection structure of steel pipe type sheet piles 40-42 will be

described briefly below.

[0006]

As illustrated in FIG. 27A,the steel pipe type sheet pile 40 used in the first

example of the conventional joint connection structure has a male joint 36 made of a steel

coffering in building the structure with an open cut method. [0003]  2        The temporary
earth-retaining wall is a temporary structure formed such that the joints of the steel pipe type
sheet piles are connected. with each other, and are inserted underground. The steel pipe type
sheet piles serving as piles constituting the temporary structure may be welded to each other
to form long steel pipe type sheet piles depending on applications, and are inserted deep
underground.        More specifically, in a case where the depth of the steel pipe type sheet
piles inserted underground is large, the long steel pipe type sheet piles are inserted
underground such that a lower end of an upper steel pipe type sheet pile is welded
sequentially to an upper end of a lower steel pipe type sheet pile that has been already
inserted underground. [0004]        When the temporary long steel pipe type sheet piles that
have been. inserted underground are drawn and removed, the vicinity of the welded portions
are cut off and sequentially removed using the reverse procedure by which the steel pipe type
sheet piles were inserted underground, Therefore, removing the sheet piles requires
enormous cost as well. Although steel pipe type sheet piles are simply drawn and removed
when the degree of insertion thereof is shallow, the frictional resistance with the surrounding
ground increases as the degree of insertion deepens, making drawing of the sheet piles
difficult. [0005]        With conventional construction, in. order to reduce the cost required for
constructing a building or civil engineering structure, a long steel pipe type sheet pile inserted
deep underground and thus difficult to withdraw and remove was cut at a shallow portion, and
a portion was left in the ground. For example, as a joint connection structure of a steel pipe
type sheet pile used as described, above, a. joint connection structure formed by steel pipe
type sheet piles 4(142 as illustrated in FIGS. 27A through 29E is known, The joint connection
structure of steel pipe type sheet piles 40-42 will be described briefly below. [0006]  member
having a 1-shaped cross-section and is fixed on the outer side of one end of a steel pipe type
sheet pile body 1 in a radial direction. More specifically, the steel pipe type sheet pile 40 has:
the male joint 36 formed by welding a leg 35 of the steel member 
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member having a T:shaped cross-section and is fixed on the outer side of one end of a

steel pipe type sheet pile body I in a radial direction. More specifically, the steel pipe

type sheet pile 40 has: the male joint 36 formed by welding a leg 35 of the steel member

having the T-shaped cross-section to the steel pipe type sheet pile body 1 formed by a steel

pipe; and, a female joint34 in which apaî of female-joints constituting pieces 38 made of

steel having an L-shaped cross-section are arranged on the outer side of the other end of

the steel pipe type sheet pile body 1 so as to face each other at an interval, and are welded

to the steel pipe type sheet pile body 1.

In the steel pipe type sheet pile 40, the leg 35 having the T-shaped cross-section is

formed of a single steel sheet. The male joint 36 is a cantilever type, and is welded at a

base portion of the leg 35. Therefore, the male joint 36 has low bending rigidity and is

diffrcult to strengthen the bending rigidity.

In the joint connection structure having the steel pipe type sheet piles 40

connected with each other, the male joint 36 having the T-shaped cross-section is

interlocked and disposed into the female joint 34 having the pair of female-joint

constituting pieces 38 having the L-shaped cross-section, as illustrated in FIG. 274.

In the steel pipe type sheet pile 40, a space between the leg 35 of the male joint

36 and the female-joint constituting pieces 38 is narrow as illustrated in FIG. 27A, and

hence, there is a possibility that the steel pipe type sheet pile is displaced from a desired

position at the time of drawing the steel pipe type sheet pile from the temporary

earth-retaining wall for retaining the earth that has been inserted underground such that the

steel pipe type sheet piles are connected with each other (central lines of the joints 36,37

are indicated by the single dot chain line in FIGS. 27F and27D). In this case, as

illustrated in FIGS. 278 tbrough 27D, a base end side of the male j oint 3 6 may be brought

into contact with the female-joint constituting pieces 38, possibly damaging the joint 36

and./or the female-joint constituting pieces 38.

[0007]

As illustrated in FIG. 28A, a steel pipe type sheet pile 4l used in the second

example of the conventional joint connection structure has a male joint 36 formed by

having the T-shaped cross-section to the steel pipe type sheet pile body I formed by a steel
pipe; and, a female joint 34 in which a pair of female-joints constituting pieces 38 made of
steel having an L-shaped cross-section are arranged on the outer side of he other end of the
steel pipe type sheet pile body I so as to face each other at an interval, and axe welded to the
steel pipe type sheet pile body 1..        In the steel pipe type sheet pile 40, the leg 35 having
the T-shaped cross-section is formed of a single steel sheet. The male joint 36 is a cantilever
type, and is welded at a base portion of the leg 35. Therefore, the male joint 36 has low
bending rigidity and is difficult to strengthen the bending rigidity,        in the joint connection
structure having the steel pipe type sheet piles 40 connected with each other, the male joint
36 having the 'T-shaped cross-section is interlocked and disposed into the female joint 34
having the pair of female-joint constituting pieces 38 having the L-shaped cross-section, as
illustrated in FIG 27A.        hi the steel pipe type sheet pile 40, a space between the leg 35 of
the male joint 36 and the female-joint constituting pieces 38 is narrow as illustrated in FIG.
27A, and hence, there is a possibility that the steel pipe type sheet pile is displaced from a
desired position. at the time of drawing the steel pipe type sheet pile from the temporary
earth-retaining wall for retaining the earth that has been inserted underground such that the
steel pipe type sheet piles are connected with each other (central lines of the joints 36, 37 are
indicated by the single dot chain line in FIGS. 278 and 27D). In this case, as illustrated in
FIGS. 278 through 27D, a base end side of the male joint 36 may be brought into contact with
the female-joint constituting pieces 38, possibly damaging the joint 36 and/or the female-joint
constituting pieces 38. [0007]        As illustrated in FIG, 28A, a"eel pipe type sheet pile 41
used in the second example of the conventional joint connection structure has a male joint 36
formed by  4 welding a leg 35 of the steel member haying the T-shaped cross-section to the
steel pipe type sheet pile body 1 on the outer side of one end of a steel pipe type sheet pile
body I in a radial direction; and, a female joint 34 in which a steel member having a tubular
shape with a slit is fixed to the steel pipe type sheet pile I on the outer side of the other end of
the steel pipe type sheet pile body 1,        In thus case, as the male. joint 36 has a similar
structure to that of the first example, the male joint 36 has low bending rigidity and it is difficult
to strengthen the bending rigidity. Further, as illustrated in FIG. 28A, a space between the leg
35 of the male joint 36 and the slit of the female joint 34 is narrow and the length of the leg 35
is short, and hence there is a possibility that the steel pipe type sheet pile is displaced from a
desired 



4

welding a leg 35 of the steel member having the T-shaped cross-section to the steel pipe

type sheet pile body 1 on the outer side of one end of a steel pipe type sheet pile body 1 in

a radial direction; and, a female joint 34 in which a steel member having a tubular shape

with a slit is fixed to the steel pipe type sheet pile I on the outer side of the other end of

the steel pipe type sheet pile body 1.

In this case, as the male joint 36 has a similar structure to that of the first example,

the male joint 36 has low bending rigidity and it is difücult to strengthen the bending

rigidity. Further, as illustrated in FIG. 28A, a space between the leg 35 of the male joint

36 and the slit of the female joint 34 is nanow and the length of the leg 35 is short, and

hence there is a possibility that the steel pipe type sheet pile is displaced from a desired

position at the time of drawing the the steel pipe type sheet pile from the ground (cenhal

lines of the joints 36,37 are indicated by the single dot chain line in FIGS. 288 and 28D).

In this case, as illustrated in FIGS. 28B through 28D, a base end side of the male joint 36

may be brought into contact with the female-joint constituting pieces 33, possibly

damaging the joint 36 and/or the female-joint constituting pieces 33.

[0008]

As illustrated in FIG. 29A, a steel pipe type sheet pile 42 used in the third

example of the conventional joint connection structure has a male-female joint 37 in

which a steel joint member having a tubular shape with a slit is welded to the steel pipe

type sheet pile body I on the outer side of one end of the steel pipe type sheet pile body 1

in a radial direction; and a male-female joint 37 in which a steel joint member having a

tubular shape with a slit is fixed to the steel pipe type sheet pile body I on the outer side of

the other end of the steel pipe type sheet pile body 1.

A base portion of the steel male-female joint 37 having a tubular shape with the

slit is welded to the sheet pile body 1. The male-female joint 37 is of cantilever type in

which a joint piece circularly extending from the welding portion on the base portion side

extends circularly, and hence, the bending rigidity thereof is low. Further, as illustrated

in FIG. 29A,the width G of the slit is narrow, there is a possibility that the steel pipe type

sheet pile is displaced from the desired position at the time of drawing the steel pipe type

at the time of drawing the the steel pipe type sheet pile from the ground (central lines of the
joints 36, 37 are indicated by the single dot chain line in FIGS, 28B and 28D), in this case, as
illustrated in FIGS. 28B through 28D, a base end side of the male joint 36 may be brought into
contact with the female-joint constituting pieces 33, possibly damaging the joint 36 and/or the
female-joint constituting pieces 33, [0008]        As illustrated. in FIG 29A, a steel pipe type
sheet pile 42 used in the third example of the conventional joint connection structure has a
male-female joint 37 In which a steel joint member haying a tubular shape with a slit is welded
to the steel pipe type sheet pile body I on the outer side of one end of the steel pipe type
sheet pile body I in a radial direction; and a male-female joint 37 in which a steel joint member
haying a tubular shape with a slit is fixed to the steel pipe type sheet pile body I on the outer
side of the other end of the steel pipe type sheet pile body 1.        A base portion of the steel
male -female joint 37 having a tubular shape with the slit is welded to the sheet pile body 1.
The nude-female joint 37 is of cantilever type in which a joint piece circularly extending from
the welding portion on the base portion side extends circularly, and hence, the bending rigidity
thereof is low. Further, as illustrated in FIG. 29A, the width G of the slit is narrow, there is a
possibility that the steel pipe type sheet pile is displaced from the desired position at the time
of drawing the steel pipe type  sheet pile (central lines of the joints 37 are indicated, by the
single dot chain hue). As illustrated in FIGS. 2911 through Fig. 29E, both of the steel
male-female joints 37 having the tubular shape with the slit may he brought into contact with
each. other, possibly damaging the steel male-female joint 37 having the tubular shape with
the slit. [0009]        In general, in a case where the steel pipe type sheet pile is used as a
temporary member by1mserting it deep underground, enormous cost is required not only for
drawing the steel pipe type sheet pile, and. but also for repairing the lame amount of joints of
the steel pipe type sheet pile, Which have been deformed. at the time of drawing operations,
to reuse them. Therefore, in order to reduce the total cost including the construction,
inexpensive steel pipe type sheet piles economically designed are used as the temporary
member, and then only the unwanted upper portion thereof is cut out and removed without
drawing the entire length of the steel pipe type sheet pile. [0010]        Recently, with the
increase in the cost of steel materials and environmental awareness, there is a demand for
the steel pipe type sheet pile to be recycled, and be used repeatedly, which is a need. that did
not exist previously. However, the conventional joint did not have sufficient strength and
rigidity, possibly being damaged at the time of drawing. Therefore, in addition to the
workability at the time of insertion. and water-shutting performance of the steel pipe type
sheet pile, there is a demand for a joint or a steel pipe type sheet pile having a steel pipe that
is not damaged at the time of drawing the steel pipe type sheet pile. 



sheet pile (central lines of the joints 37 are indicated by the single dot chain line). As

illustrated in FIGS. 298 through Fig. 29E,both of the steel male-female joints 37 having

the tubular shape with the slit may be brought into contact with each other, possibly

damaging the steel male-female joint 37 having the tubular shape with the slit.

[000e]

In general, in a case where the steel pipe type sheet pile is used as a temporary

member by inserting it deep underground, enormous cost is required not only for drawing

the steel pipe type sheet pile, and but also for repairing the large amount ofjoints of the

steel pipe type sheet pile, which have been deformed at the time of drawing operations, to

reuse them. Therefore, in order to reduce the total cost including the construction,

inexpensive steel pipe type sheet piles economically designed are used as the temporary

member, and then only the unwanted upper portion thereof is cut out and removed without

drawing the entire length of the steel pipe type sheet pile.

[0010]

Recently, with the increase in the cost of steel materials and environmental

awareness, there is a demand for the steel pipe type sheet pile to be recycled, and be used

repeatedly, which is a need that did not exist previously. However, the conventional joint

did not have sufftcient strength and rigidity, possibly being damaged at the time of

drawing. Therefore, in addition to the workability at the time of insertion and

water-shutting performance of the steel pipe type sheet pile, there is a demand for a joint

or a steel pipe type sheet pile having a steel pipe that is not damaged at the time of

drawing the steel pipe type sheet pile.

[0011]

Note that, in addition to the conventional techniques, the following techniques (1)

to (4) are known.

(1) Ajoint structure capable of preventing the deformation of the joint portion by

filling cement milk in the joint or around the joint from the inner side of the steel pipe of

the steel pipe type sheet pile (see, for example, Patent Document 1).

(2) A steel pipe type sheet pile having an H-shaped joint on a steel pipe (see, for

[0011]        Note that, addition to the conventional techniques, the following techniques (I) to
(4) are known. (I)A joint structure capable of preventing the deformation of the joint portion by
filling cement milk in the joint or around the joint from the inner side of the steel pipe of the
steel pipe type sheet pile (see, for example; Patent Document 1). (2)A steel pipe type sheet
pile having an H-shaped joint on a steel pipe (see, for  example, Patent Document 2).  (3) .A
steel pipe member in which a through-hole is provided in the steel pipe type sheet pile body
formed by a steel pipe to supply a hack-fill material from the inner side of the steel pipe type
sheet pile body into the joint, and a communicating hole is provided to discharge the filling
material from the joint to the outside of the steel tube in a direction away from the outer
surface of the steel pipe (set, for example, Patent Document 3).  (4) A technique in which an
inlet hole is provided only on one surface side of one joint to Eli a hollow portion between one
side of a joint and the ground with a filling material such as cement or mortar, a double packer
is disposed in the joint, and an inlet hole is provided between the packers (see, for example,
Patent Document 4).        All of the techniques (1) to (4) described above are used mainly for
the steel pipe type sheet pile for a permanent structure, and none of the techniques (1) to (4)
described above disclose or suggest a technological idea of reducing the frictional resistance
between the steel pipe type sheet pile and the surrounding ground.  
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example, Patent Document 2).

(3) A steel pipe member in which a through-hole is provided in the steel pipe type

sheet pile body formed by a steel pipe to supply a back-fill material from the inner side of

the steel pipe type sheet pile body into the joint, and a communicating hole is provided to

discharge the filling material from the joint to the outside of the steel tube in a direction

away from the outer surface of the steel pipe (see, for example, Patent Document 3).

(4) A technique in which an inlet hole is provided only on one surface side of one

joint to fill a hollow portion between one side of a joint and the ground with a filling

material such as cement or mortar, a double packer is disposed in the joint, and an inlet

hole is provided between the packers (see, for example, Patent Document 4).

All of the techniques (1) to (4) described above are used mainly for the steel pipe

type sheet pile for a permanent structure, and none of the techniques (1) to (4) described

above disclose or suggest a technological idea ofreducing the frictional resistance

between the steel pipe type sheet pile and the surrorurding ground.

RelatedA¡t Documents

Patent Documents

[0012]

Patent Document l: Japanese Unexamined Patent Application, First Publication

No.2007-224640

Patent Document 2: Japanese Unexamined PatentApplication, First Publication

No. 2008-19608

Patent Document 3: Japanese Unexamined PatentApplication, First Publication

No.2002-70473

Patent Document 4: Japanese Unexamined Patent Application, First Publication

No.2000-204544

Disclosure of the Invention

Problems to be Solved by the Invention

Related Art Documents Patent Documents [0012]        Patent Document 1: No. 2007-224640
Patent Document 2: No, 2008-19608        Patent Document 3: No. 2002-70473        Patent
Document 4: No. 2000-204544  Japanese Unexamined Patent Application, First Publication
Japanese Unexamined Patent Application,First Publication Japanese Unexamined Patent
Application, First Publication  
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[0013]

As described above, there is a problem in that it is diffrcult for the conventional

steel pipe type sheet pile inserted deep underground to be drawn after being used, and be

recycled.

An object of the present invention is to provide a joint structure of a steel pipe

type sheet pile and a steel pipe type sheet pile that can be easily drawn and recycled

without damaging it even if the steel pipe type sheet pile is used as a temporary member

and is inserted deep underground, and a method of drawing the steel pipe type sheet pile.

Means for Solving the Problems

[0014]

(l) A steel pipe type sheet pile, which is an aspect according to the present invention,

includes a sheet pile body formed by a steel pipe; a first joint provided on an outer surface

of the sheet pile body along a longitudinal direction of the sheet pile body; and, a second

joint provided on a surface opposite the outer surface of the sheet pile body of the first

joint along a longitudinal direction of the sheet pile body, in which each of the first joint

and the second joint has a joint body, a first leg disposed on a front surface side of the

sheet pile, and a second leg disposed on a rear surface side ofthe sheet pile so as to be

distanced from the first leg, and supporting the joint body along with the first leg, the first

leg and the second leg are fixed to the sheet pile body, the first joint is provided with a first

hollow portion extending along a longitudinal direction of the sheet pile body, one end in

the longitudinal direction of which is closed, the second joint is provided with a second

hollow portion extending along a longitudinal direction of the sheet pile, one end in the

longitudinal direction of which is closed, and a first discharging hole for discharging

pressurized water from the first hollow portion and the second hollow portion toward the

outside direction is provided at the first leg and the second leg of the first joint sectioning

the first hollow portion and at the first leg and the second leg of the second joint

sectioning the second hollow portion.

(2) In the steel pipe type sheet pile according to (1), it may be possible that the f,rrst

Disclosure of the invention  [013]        As described above, there is a problem in that it is
difficult for the conventional steel pipe type sheet pile inserted deep underground to be drawn
after being used, and be recycled.        An object of the present invention is to provide a joint
structure of a steel pipe type sheet pile and a steel pipe type sheet pile that can be easily
drawn and recycled without damaging it even if the steel pipe type sheet pile is used. as a
temporary member and is inserted deep underground, and a method of drawing the steel pipe
type sheet pile. Means for Solving the Problems [00141  (1) A steel pipe type sheet pile, which
is an aspect according to the prese'o includes a sheet pile body formed by a steel pipe; a first
joint provided on an outer surface of the sheet pile body along a longitudinal direction of the
sheet pile body; and, a second joint provided on a surface opposite the outer surface of the
sheet pile body of the first joint along a longitudinal direction of the sheet pile body, in which
each of the first joint and the second joint has a joint body, a first leg disposed on a front
surface side of the sheet pile, and a second leg disposed on a rear surface side of the sheet
pil.e so as to be distanced from the first leg, and supporting the joint body along with the first
leg, the first leg and the second leg are fixed to the sheet pile body, the first joint is provided
with a first hollow portion extending along a longitudinal direction of the sheet pile body, one
end in the longitudinal direction of which is closed, the second joint is provided with a second
hollow portion extending along a longitudinal direction of the sheet pile, one end in the
longitudinal direction of which is closed, and a first discharging hole for discharging
pressurized water from the first hollow portion and the second hollow portion toward the
outside direction is provided at the first leg and the second leg of the first joint sectioning the
first hollow portion and at the first leg and the second leg of the second joint sectioning the
second hollow portion.  (2) in the steel pipe type sheet pile according to (1) it may be ossible
that he first  
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hollow portion is sunorurded by the f,rrst joint including the joint body, the first leg and the

second leg, and the sheet pile body, and the second hollow portion is surrounded by the

second joint including the joint body, the first leg and the second leg, and the sheet pile

body.

(3) In the steel pipe type sheet pile according to (1), it may be possible that the f,rrst

hollow portion is surrounded by the first joint including the joint body, the first leg and the

second leg, and connection section of the first leg and the second leg included in the first

joint portion, and the second hollow portion is surrounded by the first joint including the

joint body,the first leg and the second leg, and connection section of the first leg and the

second leg included in the second joint portion.

(4) In the steel pipe type sheet pile according to (l), it may be possible that the first

discharging hole is provided with a nozzle.

(5) In the steel pipe type sheet pile according to (1), it may be possible that the leg

portion has a plurality of the first discharging holes at intervals in the longitudinal

direction of the joint.

(6) In the steel pipe type sheet pile according to (1), it may be possible that the first

discharging hole is obliquely provided such that, an exit thereof is positioned closer to the

outer surface of the sheet pile body on the outer side than an inlet thereof in the leg.

(7) In the steel pipe type sheet pile according to (1), it may be possible thal a

positioning engagement section formed by a recess or protrusion continuing in the

longitudinal direction is provided on the inner circumferential surface of each of the first

hollow portion and the second hollow portion.

(8) In the steel pipe type sheet pile according to (1), it may be possible that each of

the first joint and the second joint is a joint having an H-shaped cross-section.

(9) Ajoint structure of a steel pipe type sheet pile, which is a second aspect of the

present invention, is characterized in fhat a plurality of the steel pipe type sheet piles

according to (1) are ananged such that the first joint of one steel pipe type sheet pile and

the second joint of the other steel pipe type sheet pile are fitted to each other; and, the size

between outer surfaces of first protrusion provided on an outer side of the j oint

8 hollow portion is surrounded by the first joint including the joint body, the first leg and the
second leg, and the sheet pile body, and the second hollow portion is surrounded by the
second joint including the joint body, the first leg and the second kg, and the sheet pile body.
(3) In the steel pipe type sheet pile according to (1), it may be possible that the first hollow
portion is surrounded by the first joint including the joint, body, the first leg and the second leg,
and connection section of the first leg and the second leg included in the first joint portion, and
the second hollow portion i.s surrounded by the first joint including joint body,the first leg and
the second leg, and connection section of the first leg and the second leg included in the
second joint portion.  (4) In the steel pipe type sheet pile according to (1), it may be possible
that the first   (5) discharging hole is provided with a nozzle,  (6) In the steel pipe type sheet
pile according to (I), it may be possible that the leg portion has a plurality of the first
discharging holes at intervals in the longitudinal direction of the joint.  (7) In the steel pipe type
sheet pile according to (1), it may be possible that the first discharging hole is obliquely
provided such that, an exit thereof is positioned closer to the outer surface of the sheet pile
body on the outer side than an inlet thereof in the leg.  (8) In the steel pipe type sheet pile
according to (1), it may be possible that a positioning engagement section formed by a recess
or protrusion continuing in the longitudinal direction is provided, on the inner circumferential
surface of each of the first hollow portion and the second hollow portion.  (9) In the steel pipe
type sheet pile according (1), it may be possible that each of the first joint and the second joint
is a joint having an H-shaped cross-section.  (10) A joint structure of a steel pipe type sheet
pile, which is a second aspect of the present invention, is characterized in that a plurality of
the steel pipe type sheet piles according to (1) are arranged such that the first joint of one
steel pipe type sheet pile and the second joint of the other steel pipe type sheet pile are fitted
to each other; and, the size between outer surfaces of first protrusion provided, on an outer
side of the joint  
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interlocking portion of the first joint is smaller than a size between irurer sides of second

protrusion provided so as to face an inner side of each side plate of the second joint.

(10) In the joint structure of a steel pipe type sheet pile according to (9), it may be

possible that the second protrusion provided so as to face the inner side of each of the side

plates of the second joint is disposed on a base end side of the side plate, the first

protrusion provided on the outer side of the joint interlocking portion of the first joint is

disposed so as to be displaced toward the center portion of a flange of the first joint; and,

the second protrusion on the second joint and the first protrusion on the first protrusion of

the first joint are distanced from each other so as not to be engaged with each other.

(11) In the joint structure of a steel pipe type sheet pile according to (9), it may be

possible that the first protrusion of the first joint and the second protrusion of the second

joint are provided continuously in the longitudinal direction of the joint in a staggered

manner.

(12) In the steel pipe type sheet pile according to (l), it may be possible that the joint

body of each of the first joint and the second joint is a pipe-shaped joint body having a slit

provided along the longitudinal direction of the joint.

(13) In the steel pipe type sheet pile according to (1), it may be possible that the joint

body has a second discharging hole for discharging highly pressurized water into a joint

interlocking portion.

(14) Awall structure, which is an aspect of the present invention, is formed by

interlocking a plurality of the steel pipe type sheet piles according to (1).

(15) In the steel pipe type sheet pile according to (l), it may be possible that a

friction-reducing material is provided on a surface of the steel pipe type sheet pile.

(16) In the steel pipe type sheet pile according to (1), it may be possible that the leg is

provided on both of the joint body and the sheet pile body, and is a reinforcing leg for

reinforcing the joint.

(17) Amethod of drawing a steel pipe type sheet pile, which is a first aspect of the

present invention, is a method of drawing the steel pipe type sheet pile according to (1)

from the ground, which includes: supplying pressurized water to the first hollow portion

9 interlocking portion of the first joint is smaller than a size between inner sides of second
protrusion provided so as to face an inner side of each side plate of the second joint.  (10) in
disjoint structure of a steel pipe type sheet pile according to (9), it may he possible that the
second protrusion provided so as to face the inner side or each of the side plates of the
second joint is disposed. on a base end side of the side plate, the first protrusion provided on
the outer side of the joint interlocking portion of the first joint is disposed so as to be displaced
toward the center portion of a flange of the first joint; and, the second protrusion on the
second joint and the first protrusion on the first protrusion of the first joint are distanced from
each other so as not to be engaged with each other.  (11) In the joint structure of a steel pipe
type sheet pile according to (9), it may be possible that the first protrusion of the first joint and
the second protrusion of the second joint are provided continuously in the longitudinal
direction of the joint in a staggered manner.  (12) in the steel pipe type sheet pile according to
(I), it may be possible that the joint body of each of the first joint and the second joint is a
pipe-sbaped joint body having a slit provided along the longitudinal direction of the joint.  (13)
In the steel tape type sheet pile according to (1), it may be possible that body has a second
discharging hole for discharging highly pressurized water into a joint interlocking portion.  (14)
A wall structure, which is an aspect of the present invention, is formed by interlocking a
plurality of the steel pipe type sheet piles according to (1). (15)in the steel pipe type sheet pile
according to (1), it may be possible that a friction-reducing material is provided on a surface of
the steel pipe type sheet pile,  (16) in the steel pipe type sheet pile according to (1), it may be
possible that the leg is provided on both of the joint body and the sheet pile body, and is a
reinforcing leg for reinforcing the joint.  (17) A method of drawing a steel pipe type sheet pile,
which is a first aspect of the present invention, is a method of drawing the steel pipe type
sheet pile according to (1) from the ground, which includes: supplying pressurized water to the
first hollow portion  
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and the second hollow portion; discharging the pressurizedwater through the first

discharging hole toward the outer side of the first hollow portion and the second hollow

portion; and, drawing the steel pipe type sheet pile upward after friction between the steel

pipe type sheet pile and the ground is reduced by the pressurized water.

(l 8) A method of drawing a steel pipe type sheet pile, which is a second aspect of the

present invention, is a method of drawing the steel pipe type sheet pile (1) from the ground,

which includes: inserting a pressurized-water supplying pipe into the first hollow portion

and the second hollow portion; positioning the first discharging hole to anozzle of the

pressurized-water supplying pipe; discharging pressurized water supplied to the

pressurized-water supplying pipe through the nozzle and the first discharging hole toward

the outer side of the first hollow portion and the second hollow portion; and, drawing the

steel pipe type sheet pile upward after friction between the steel pipe type sheet pile and

the ground is reduced by discharging the pressurized water.

Effects of the Invention

[001s]

According to the present invention, each of the joints of the steel pipe type sheet

pile is provided with the leg on the front side and the leg on the rear side with a space, and

the joint is fixed to the sheet pile body by welding the base end of each the leg to the sheet

pile body. Therefore, compared with the conventional joint structure, it is possible to

significantly strengthen rigidþ such as tensile strength of the joint in the vertical direction

and shearing strength of the joint in the lateral direction (horizontal direction). Further,

the steel pipe type sheet pile according the present invention is provided with a hollow

portion; the hollow portion is closed on the top end side of the joint in the longitudinal

direction; and, each leg is provided with the first discharging hole for discharging the

highly pressurized water toward the outer surface side of the steel pipe type sheet pile

body. Therefore, it is possible to draw and retrieve the steel pipe type sheet pile, by

discharging the highly pressurized water from the first discharging hole to reduce the

friction between the outer surface of the steel pipe type sheet pile and the ground even

10 and the second hollow portion; discharging the pressurized water through the first
discharging hole toward the outer side of the first hollow portion and the second hollow
portion; and, drawing the steel pipe type sheet pile upward after friction between the steel pipe
type sheet pile and the ground is reduced by the pressurized water. (18)A method of drawing
a steel pipe type sheet pile, which is a second aspect of the present invention, is a method of
drawing the steel pipe type sheet pile (1) from the ground, which includes: inserting a
pressurized-water supplying pipe into the first hollow portion and the second hollow portion;
positioning the first discharging hole to a nozzle of the pressurized-water supplying pipe;
discharging pressurized water supplied to the pressmized-water supplying pipe through the
nozzle and the first discharging hole toward the outer side of the first hollow portion and the
second hollow portion; and, drawing the steel pipe type sheet pile upward after friction
between the steel pipe type sheet pile and the ground is reduced by discharging the
pressurized water. Effects of I Invention [0015]        According to the present invention, each
of the joints of the steel pipe type sheet pile is provided with the leg on the front side and the
leg on the rear side with a space, and the joint is fixed to the sheet pile body by welding the
base end of each the leg to the sheet pile body. Therefore, compared with the conventional
joint structure, it is possible to significantly strengthen rigidity such as tensile strength of the
joint in the vertical direction and shearing strength of the joint in the lateral direction (horizontal
direction). Further, the steel, pipe type sheet pile according the present invention is provided
with a hollow portion; the hollow portion is closed on the top end side of the joint in the
longitudinal direction; and, each leg is provided with the first discharging hole for discharging
the highly pressurized water toward the outer surface side of the steel pipe type sheet pile
body. Therefore, it is possible to draw and retrieve the steel pipe type sheet pile, by
discharging the highly pressurized water from the first discharging hole to reduce the friction
between the outer surface of the steel pipe type sheet pile and the ground even  11 when the
steel pipe type sheet pile is inserted deep underground. for temporary use.  Yet  further, the
joints of the steel pipe type sheet pile are formed by a simple joint structure having high
rigidity, whereby it is possible to prevent the sheet pile body and the joint from being damaged
and recycle the steel pipe type sheet pile.        Further, plural first discharging holes are
provided in the longitudinal direction of the joint at intervals, whereby it is possible to reduce
the friction between the ground and the steel pipe type sheet pile over the entire length of the
steel pipe type sheet pile. 
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when the steel pipe type sheet pile is inserted deep underground for temporary use. Yet

further, the joints of the steel pipe type sheet pile are formed by a simple joint structure

having high rigidit¡ whereby it is possible to prevent the sheet pile body and the joint

from being damaged and recycle the steel pipe type sheet pile.

Further, plural first discharging holes are provided in the longitudinal direction of

the joint at intervals, whereby it is possible to reduce the friction between the ground and

the steel pipe type sheet pile over the entire length of the steel pipe type sheet pile.

Yet further, the first discharging hole is obliquely provided such that an exit

thereof is positioned closer to the outer surface of the steel pipe type sheet pile body on the

outer side than an inlet thereof in the leg, whereby it is possible to loosen the ground

around the outer surface of the steel pipe type sheet pile to reduce the friction between the

steel pipe type sheet pile and the surrounding ground and reduce the friction at the time of

drawing operation. Accordingly, the excess deforming force is not applied to the joint at

the time of drawing the steel pipe type sheet pile.

Yet further, the joint has the leg on the base end side and the joint body is

provided to be supported by the legs. Therefore, it is possible to form the hollow portion

by the joint and the outer surface of the sheet pile body, and form the hollow portion by

the legs and the joint body or the connection section between the legs by effectively

utilizing the leg. Yet further, since the joint body and the hollow portion are separated

away from each other, the hollow portion can be formed without affecting the joint body,

and it is possible to form the first discharging hole at the legs with ease.

Yet further, by providing an engagement portion for positioning formed by the

recess or protrusion continuing in the longitudinal direction on the inner circumferential

surface of the hollow portion of the steel pipe type sheet pile, it is possible to lower the

highly-pressurized-water supplying pipe while positioning it in the horizontal direction

only by providing the engagement portion to the highly-pressurized-water supplying pipe

placed within the hollow portion.

Yet further, by providing each of the joints with the leg and the joint body

integrally provided to the leg, it is possible to form the joint structure of the steel pipe type

Yet further, the first discharging hole is obliquely provided such that an exit thereof is
positioned closer to the outer surface of the steel pipe type sheet pile body on the outer side
than an inlet thereof in the leg, whereby it is possible to loosen the ground around the outer
surface of the steel pipe type sheet pile to reduce the friction between the steel pipe type
sheet pile and the surrounding ground and reduce the friction at the time of       g operation.
Accordingly, the excess deforming force is not applied to the joint at the time of drawing the
steel pipe type sheet pile.        Yet further, the joint has the leg on. the base end side and the
joint body is provided to be supported by the legs. Therefore, it is possible to form the hollow
portion by the joint and the outer surface of the sheet pile body, and form the hollow portion by
the legs and the joint body or the connection section between the legs by effectively utilizing
the leg. Yet further, since the joint body and the hollow portion are sepaxated. away from each
other, the hollow portion can be formed without affecting the joint body, and it is possible to
form the first discharging hole at the legs with ease.        Yet further, by providing an
engagement portion for positioning formed by the recess or protrusion continuing in the
longitudinal direction on the inner circumferential. surface of the hollow portion of the steel,
pipe type sheet pile, it is possible to lower the highly-pressurized-water supplying pipe while
positioning it in the horizontal direction only by providing the engagement portion to the
highly-pressurized-water supplying pipe placed within the hollow portion. Yet further, by
providing each of the joints with the leg and the joint body integrally provided to the leg, it is
possible to form the joint structure of the steel pipe type  12 sheet pile haying high rigidity
such as tensile strength of the joint in the vertical direction and shearing strength of the joint in
the lateral direction by using the joint with the simple structure. Also, the joint can be
manufactured by hot extrusion molding at low cost.        Yet further, by forming the joint so as
to have the H-shaped cross-section, it is possible to obtain the simple joint structure of the
steel pipe type sheet pile having the high rigidity such as tensile strength of the joint in the
vertical direction and shearing strength of the joint in the lateral direction by utilizing the
commercial H-shaped steel or assembling type H-shaped steel.        Yet further, by making
the size between outer surfaces of the protrusion provided on an outer side of the joint
interlocking portion of the first joint smaller than the size between inner sides of the protrusion
provided so as to face an inner side of each side late of the second joint, it is possible to
secure a degree of freedom at the time of drawing the steel pipe type sheet pile because the
allowance for moving the steel pipe type sheet pile in the right and the left directions or the
front and the rear directions at the time of drawing the steel pipe type sheet pile can be
obtained. 
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sheet pile having high rigidity such as tensile strength of the joint in the vertical direction

and shearing strength of the joint in the lateral direction by using the joint with the simple

sttucture. Also, the joint can be manufactured by hot extrusion molding at low cost.

Yet further, by forming the joint so as to have the H-shaped cross-section, it is

possible to obtain the simple joint structure of the steel pipe type sheet pile having the

high rigidity such as tensile strength of the joint in the vertical direction and shearing

strength of the joint in the lateral direction by utilizing the commercial H-shaped steel or

assembling type H-shaped steel.

Yet fi.uther, by making the size between outer surfaces of the protrusion provided

on an outer side of the j oint interlocking portion of the first j oint smaller than the size

between inner sides of the protrusion provided so as to face an inner side of each side plate

of the second joint, it is possible to secure a degree of freedom at the time of drawing the

steel pipe type sheet pile because the allowance for moving the steel pipe type sheet pile in

the right and the left directions or the front and the rear directions at the time of drawing

the steel pipe type sheet pile can be obtained.

Yet further, the protrusion provided so as to face the inner side of each of the side

plates of the second joint is disposed on a base end side of the side plate; the protrusion

provided on the outer side of the joint interlocking portion of the first joint is disposed so

as to be displaced toward the center portion of a flange of the first joint; and, the

protrusion on the second joint and the protrusion on the first protrusion of the first joint

are distanced from each other so as not to be engaged with each other. With this

configuration, the protrusion on the second joint and the protrusion on the first joint are

not brought into contact \Ã/ith each other, which makes it possible to avoid the diffrculty at

the time of drawing operation caused by mutual interference between the protrusions.

Additionally, the degree of freedom at the time of drawing the steel pipe type sheet pile is

significantly improved, while the drawing operation becomes easy.

Yet frrther, the protrusion on the side plate of the second joint and the protrusion

of the first joint are provided intermittently in the longitudinal direction of the joint in a

staggered manner. With this configuration, it is possible to reduce a possibility that the

Yet Thither, the protrusion provided so as to face the inner side of each of the side plates of
the second joint is disposed on a base end side of the side plate; the protrusion provided on
the outer side of the joint interlocking portion of the first joint is disposed so as to be displaced
toward the center portion of a flange of the first joint; and, the protrusion on the second joint
and the protrusion on the first protrusion of the first joint are distanced from each other so as
not to be engaged with each other. With this configuration, the protrusion on the second joint
and the protrusion on th.e first joint are not brought into contact with each other, which makes
it possible to avoid the difficulty at the lime of drawing operation caused by mutual
interference between the protrusions. Additionally; the degree of freedom at the time of
drawing the steel pipe type sheet pile is significantly improved, while the drawing operation
becomes easy.        Yet further, the protrusion on the side plate of the second joint and the
protrusion of the list joint are provided intermittently in the longitudinal direction of the joint in a
staggered manner. With this configuration, it is possible to reduce a possibility that. the
protrusion on the second joint side is engaged with the protrusion on the first joint side, and
th.e drawing operation becomes easy because the protrusion of the second joint and the
protrusion of the fast joint are not engaged with each other at the beginning of drawing
operation.        Yet further, by forming the joints so as to have the reintbrcing leg on both sides
of the pipe-shaped joint body with the slit, it is possible to provide the steel pipe type sheet
pile having the joint structure with high rigidity such as tensile strength of the joint in the
vertical direction and shearing strength of the joint in the lateral direction only by welding the
steel plate serving as the leg and having the first discharging hole to the commercial steel
pipe having the pipe-shaped join( with the slit.        Yet further, by forming the joint body so as
to have the second discharging hole for discharging the highly pressurized water into the joint
interlocking portion, it is possible to reduce the friction of the joint interlocking section and
reduce the friction between the joint and the surrounding ground. Therefore, the drawing the
steel pipe type sheet pile become thriller easy, and the load caused by the friction of the joint
is reduced, thereby reducing the damage of the joint.        According to the wall structure of
the present invention, it is possible to easily draw and retrieve the steel pipe type sheet pile,
which is inserted deep underground for temporary use, without damaging the joint in the state
where the frictional resistance with the surrounding ground is reduced. Therefore, it is
possible to largely reduce the deformation of joint of the steel tube body after being drawn,
and largely reduce the hand-repair operation of the joint, which is required for the
conventional steel pipe type sheet pile, whereby the steel pipe type sheet pile can be
economically recycled and is reused.        Yet further, by providing the friction-reducing
material on the surface of the steel pipe type sheet pile, it is possible to reduce the frictional
resistance between, the steel pipe type sheet pile and the surrounding ground, whereby the
steel pipe type sheet pile can be farther easily drawn. Yet further, it is possible to form the
hollow portion to the reinforcing leg  provided on both of the joint body and the steel pipe type
sheet pile body while anther enhancing the rigidity of the joint Also, by discharging the highly
pressurized water from the first discharging hole provided to the reinforcing leg, it is possible
to significantly reduce the friction between the steel pipe type sheet pile and the surrounding  
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protrusion on the second joint side is engaged with the protrusion on the first joint side,

and the drawing operation becomes easy because the protrusion of the second joint and the

protrusion of the first joint are not engaged with each other at the beginning of drawing

operation.

Yet further, by forming the joints so as to have the reinforcing leg on both sides of

the pipe-shaped joint body with the slit, it is possible to provide the steel pipe type sheet

pile having the joint structure with high rigidity such as tensile strength of the joint in the

vertical direction and shearing strength of the joint in the lateral direction only by welding

the steel plate serving as the leg and having the first discharging hole to the commercial

steel pipe having the pipe-shaped joint with the slit.

Yet further, by forming the joint body so as to have the second discharging hole

for discharging the highly pressurized water into the joint interlocking portion, it is

possible to reduce the friction of the joint interlocking section and reduce the friction

between the joint and the surrounding ground. Therefore, the drawing the steel pipe type

sheet pile become further eas¡ and the load caused by the friction of the joint is reduced,

thereby reducing the damage of the joint.

According to the wall structure of the present invention, it is possible to easily

draw and retrieve the steel pipe type sheet pile, which is inserted deep underground for

temporary use, without damaging the joint in the state where the frictional resistance with

the surounding ground is reduced. Therefore, it is possible to largely reduce the

deformation ofjoint of the steel tube body after being drawn, and largely reduce the

hand-repair operation of the joint, which is required for the conventional steel pipe type

sheet pile, whereby the steel pipe type sheet pile can be economically recycled and is

reused.

Yet further, by providing the friction-reducing material on the surface of the steel

pipe type sheet pile, it is possible to reduce the frictional resistance between the steel pipe

type sheet pile and the surrounding ground, whereby the steel pipe type sheet pile can be

further easily drawn.

Yet firther, it is possible to form the hollow portion to the reinforcing leg

ground.        According to the method of drawing the steel pipe type sheet pile, which is the
first aspect of the present invention, at the time of drawing the steel pipe type sheet pile from
the ground, the highly pressurized water is supplied to the hollow portion provided to the steel
pipe type sheet pile; the highly pressurized water is discharged from the first discharging hole
toward the outer surface side of the sheet pile body; the friction between the steel pipe type
sheet pile and the ground is reduced; and, then the steel pipe type sheet pile is drawn.
Therefore, by reducing the friction between the steel pipe type sheet pile and the ground to
reduce the drawing resistance, it is possible to easily draw even the steel pipe type sheet pile
inserted deep underground without damaging the steel pipe type sheet        Further, according
to the method of drawing the steel pipe type sheet pile, which is the second aspect of the
present invention, at the time of drawing the steel pipe type sheet pile from the ground, the
highly-pressurized-water supplying pipe is inserted and placed into the hollow portion
provided to the steel pipe type sheet pile; the nozzle of the highly-pressurized-water supplying
pipe is positioned to the first discharging hole provided to the leg; the highly pressurized water
discharged from the nozzle of the highly-pressurized-water supplying pipe is made pass
through the first discharging hole provided to the leg, and is discharged toward the outer
surface side of the steel pipe type sheet pile body; the friction between the steel pipe type
sheet pile and the ground is reduced; and then, the steel pipe type sheet pile is drawn.
Therefore, by reducing the friction between the steel pipe type sheet pile and. the ground to
reduce the drawing resistance, it is possible to easily draw even the steel pipe type sheet pile
inserted deep underground without damaging the steel pipe sheet pile.  15 Brief Description of
the Drawings [0016]        FIG I is a transverse cross-sectional view illustrating an expanded
joint interlocking portion in a temporary earth-retaining wall using a steel pipe type sheet pile
according to a first embodiment of the present invention;        FIG 2 is a side view illustrating a
steel pipe type sheet pile according to the first embodiment of the present invention;        FIG.
3 is a vertical cross-sectional view illustrating a front side of the steel pipe type sheet piles 2
according to the first embodiment of the present invention that is inserted underground to form
the temporary earth-retaining wall; FIG 4 is an expanded plan view illustrating a part of FIG 
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provided on both of the joint body and the steel pipe type sheet pile body while further

enhancing the rigidity of the joint. Also, by discharging the highly pressurized water

from the first discharging hole provided to the reinforcing leg, it is possible to

significantly reduce the friction between the steel pipe type sheet pile and the surrounding

ground.

According to the method of drawing the steel pipe type sheet pile, which is the

first aspect of the present invention, at the time of drawing the steel pipe type sheet pile

from the ground, the highly pressurized water is supplied to the hollow portion provided to

the steel pipe type sheet pile; the highly pressurized water is discharged from the first

discharging hole toward the outer surface side of the sheet pile body; the friction between

the steel pipe type sheet pile and the ground is reduced; and, then the steel pipe type sheet

pile is drawn. Therefore, by reducing the friction between the steel pipe type sheet pile

and the ground to reduce the drawing resistance, it is possible to easily draw even the steel

pipe type sheet pile inserted deep underground without damaging the steel pipe type sheet

pile.

Further, according to the method of drawing the steel pipe type sheet pile, which

is the second aspect of the present invention, at the time of drawing the steel pipe type

sheet pile from the ground, the highly-pressurized-water supplying pipe is inserted and

placed into the hollow portion provided to the steel pipe type sheet pile; the nozzle of the

highly-pressurized-water supplying pipe is positioned to the first discharging hole

provided to the leg; the highly pressurized water discharged from the nozzle of the

highly-pressurized-water supplying pipe is made pass through the first discharging hole

provided to the leg, and is discharged toward the outer surface side of the steel pipe type

sheet pile body; the friction between the steel pipe type sheet pile and the ground is

reduced; and then, the steel pipe type sheet pile is drawn. Therefore, by reducing the

friction between the steel pipe type sheet pile and the ground to reduce the drawing

resistance, it is possible to easily draw even the steel pipe type sheet pile inserted deep

underground without damaging the steel pipe sheet pile.

FIG 5 is an expanded transverse cross-section illustrating a discharging state from
discharging holes of joints to reduce friction.;       Fla 6 is an expanded transverse
cross-section illustrating a mode of discharging from discharging nozzles of a
highly-pressurized-water supplying pipe provided within joints through discharging holes of the
joint;        FIG 7 is a side view illustrating a state where a steel pipe type sheet pile is drawn by
using a method according to the present invention.        FIG 8 is a side view illustrating a state
where a steel pipe type sheet pile is drawn by using another method according to the present
invention.        FIG. 9 is an expanded plan view illustrating the vicinity of a joint in a joint
connection structure in which steel pipe type sheet piles according to the second embodiment
of the present invention are connected with each other;        FIG, 10A is a plan view illustrating
a male joint and a female joint used in the joint connection structure illustrated in FIG 9;
Fiki 10B is a plan view illustrating a male joint and a female joint used in the joint connection
structure illustrated in FIG 9;        FIG. ii is a plan view illustrating the steel pipe type sheet
piles according to the second embodiment of the present invention that are connected with
each other;         FIG 12 is an expanded plan view illustrating a joint interlocking portion in
which steel pipe type sheet piles according to a third embodiment of the present invention are
connected with each other;        FIG 13A is a plan view illustrating a male joint and a
femalejoint used in the joint connection structure illustrated in FIG 12; 
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Brief Description of the Drawings

[0016]

FIG. I is a transverse cross-sectional view illustrating an expanded joint

interlocking portion in a temporary earth-retaining wall using a steel pipe type sheet pile

according to a first embodiment of the present invention;

FIG, 2 is a side view illustratinga steel pipe type sheet pile according to the first

embodiment of the present invention;

FIG. 3 is a vertical cross-sectional view illustrating a front side of the steel pipe

type sheet piles 2 according to the first embodiment of the present invention that is

inserted underground to form the temporary earth-retaining wall;

FIG. 4 is an expanded plan view illustratingapart of FIG. 3;

FIG. 5 is an expanded transverse cross-section illustratinga discharging state

from discharging holes ofjoints to reduce friction;

FIG. 6 is an expanded transverse cross-section illustrating a mode of discharging

from discharging nozzles of a highly-pressurized-water supplying pipe provided within

joints through discharging holes of the joint;

FIG. 7 is a side view illustrating a state where a steel pipe type sheet pile is drawn

by using a method according to the present invention.

FIG. 8 is a side view illustrating a state where a steel pipe type sheet pile is drawn

by using another method according to the present invention.

FIG. 9 is an expanded plan view illustrating the vicinity of a joint in a joint

connection structure in which steel pipe type sheet piles according to the second

embodiment of the present invention are connected with each other;

FIG. 1 0A is a plan view illustr ating a male j oint and a female j oint used in the

joint connection structure illustrated in FIG. 9;

FIG. 108 is a plan view illustrating a male joint and a female joint used in the

joint connection structure illustrated in FIG. 9;

FIG. 11 is a plan view illustrating the steel pipe type sheet piles according to the

second embodiment of the present invention that are connected with each other:

FIG 13B is a plan view illustrating a male joint and a female joint used in the joint connection
structure illustrated in FIG 12;       FIG 14 is a plan view illustrating the steel pipe type sheet
piles according to the third embodiment of the present invention that are connected with each
other;        FIG. 15 is an expanded plan view illustrating a joint interlocking portion in which
steel pipe type sheet piles according to a fourth embodiment of the present invention are
connected with each other;        FIG. 16A is a plan view illustrating a male joint and a female
joint used in the joint connection structure illustrated in FIG; 14;        FIG 16B is a plan view
illustrating a male joint and a female joint used in the joint connection structure illustrated in
FIG 14;        FIG 17 is a plan view illustrating the steel pipe type sheet piles according to the
fourth embodiment of the present invention that are connected with each. other;        FIG 18 is
a plan view illustrating the steel pipe type sheet piles according to a fifth embodiment of the
present invention that have been connected with each other;        FIG. 19 is an expanded plan
view illustrating the vicinity of a joint interlocking portion of no. 18;        FIG. 20 is an expanded
plan view illustrating the vicinity of a joint interlocking portion using a steel pipe type sheet pile
according to a sixth embodiment of the present invention.;        HG 21 is a vertical
eross-seetion illustrating an. expanded side view of the vicinity of a joint interlocking portion
using a steel pipe type sheet pile according to a variation example of the sixth embodiment of
the present invention; FIG 22 is an expanded transverse cross-section illustrating joints
according to a 
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FIG 12 is an expanded plan view illustrating a joint interlocking portion in which

steel pipe type sheet piles according to a third embodiment of the present invention are

connected with each other;

FIG. 1 3A is a plan view illustrating amale joint and a female j oint used in the

joint connection structure illushated in FIG. 12;

FIG. 138 is a plan view illustrating a male joint and a female joint used in the

joint connection structure illustrated in FIG. 12;

FIG. 14 is a plan view illustrating the steel pipe type sheet piles according to the

third embodiment of the present invention that are connected with each other;

FIG. 15 is an expanded plan view illustrating a joint interlocking portion in which

steel pipe type sheet piles according to a fourth embodiment of the present invention are

connected with each other;

FIG. 164 is a plan view illustrating a male joint and a female joint used in the

joint connection structure illustrated in FIG 14;

FIG. 16B is a plan view illustrating a male joint and a female joint used in the

joint connection structure illustrated in FIG. 14;

FIG. 17 is a plan view illustrating the steel pipe type sheet piles according to the

fourth embodiment of the present invention that are connected with each other;

FIG, 18 is a plan view illustrating the steel pipe type sheet piles according to a

fifth embodiment of the present invention that have been connected with each other;

FIG. 19 is an expanded plan view illustrating the vicinity of ajoint interlocking

portion of FIG. l8;

FIG. 20 is an expanded plan view illustrating the vicinity of a joint interlocking

portion using a steel pipe type sheet pile according to a sixth embodiment of the present

invention;

FIG. 21 is a vertical cross-section illustrating an expanded side view of the

vicinity of a joint interlocking portion using a steel pipe type sheet pile according to a

variation example of the sixth embodiment of the present invention;

FIG.22 is an expanded transverse cross-section illustrating joints according to a

17 seventh embodiment of the present invention having, a reinforcing leg, and a joint
connection structure in which the joints are connected with each other.        FIG: 23 is a
vertical cross-section illustrating a side view of an example of an. earth-retaining wail with a
steel pipe type sheet pile having check valves provided to holes in a lower portion of the joint
at intervals in the vertical direction;        FIG. 24A is a vertical cross-section illustrating a side
view of one example of a mode of a hole provided to a joint;        FIG. 24B is a vertical
cross-section illustrating a side view of a mode in which a check valve is provided to the hole
of the joint;        FIG. 24C is a vertical cross-section illustrating a side view of a mode of the
hole in which an inner surface on one side of the hole is inclined so as to intersect an hole
axis, and an inner surface on the other side of the hole is parallel;        FIG. 25 is a. transverse
cross-section illustrating a state where a highly-pressurized-water supplying pipe is inserted
into a joint in a joint connection structure in. which. steel pipe type sheet piles according to an
eighth embodiment of the present invention are connected with each other;        FIG 26 is a
transverse cross-section illustrating an expanded joint interlocking portion in a temporary
earth-retaining wall, which uses a steel pipe type sheet pile according to a ninth embodiment;
FIG 27A is a transverse cross-section illustrating a first example of a conventional joint
connection structure;        Fla 2713 is a transverse cross-section illustrating a state where a
steel pipe type sheet pile of the conventional joint connection structure illustrated in FIG 27A
is positionally changed; 
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seventh embodiment of the present invention having a reinforcing leg, and a joint

connection structure in which the joints are connected with each other.

FIG. 23 is a vertical cross-section illustrating a side view of an example of an

earth-retaining wall with a steel pipe type sheet pile having check valves provided to holes

in a lower portion of the joint at intervals in the vertical direction;

FIG. 24A is a vertical cross-section illustrating a side view of one example of a

mode of a hole provided to a joint;

FIG. 248 is a vertical cross-section illustrating a side view of a mode in which a

check valve is provided to the hole of the joint;

FIG. 24C is a vertical cross-section illushating a side view of a mode of the hole

in which an inner surface on one side of the hole is inclined so as to intersect an hole axis,

and an inner surface on the other side of the hole is parallel;

FIG. 25 is a transverse cross-section illustrating a state where a

highly-pressurized-water supplying pipe is inserted into a joint in a joint connection

structure in which steel pipe type sheet piles according to an eighth embodiment of the

present invention are connected with each other;

FIG. 26 is a transverse cross-section illustrating an expanded joint interlocking

portion in a temporary earth-retaining wall, which uses a steel pipe type sheet pile

according to a ninth embodiment;

FIG.27 Ais a transverse cross-section illustrating a first example of a

conventional j oint connection structure;

FIG.27B is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 27 Ais

positionally changed;

FIG.27C is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 27 Ais

positionally changed;

FIG.27D is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 27 Ais

FIG 27C is a transverse cross-section illustrating a state where a steel pipe type sheet pile of
the conventional joint connection structure illustrated in FIG 27A is positionally changed;
FIG. 27D is a transverse cross-section illustrating a state where a steel pipe type sheet pile of
the conventional joint connection structure illustrated in FIG 27A is  18 positionally changed;
FIG 28A is a transverse ctoss-section illustrating a. second example of a. conventional joint
connection structure;       FIG 288 is a transverse cross-section illustrating a state where a
steel pipe type sheet pile of the conventional joint connection structure illustrated in FIG 28A
is positionally changed;        FIG 28C is a transverse cross-section illustrating a state where a
steel pipe type sheet pile of the conventional joint connection structure illustrated in FIG. 28A
is positionally changed;       FIG 281) is a transverse cross-section illustrating a state here a
steel pipe type sheet pile of the conventional joint connection structure illustrated in FIG, 28A
is positionally changed;        Fri, 29A is a transverse cross-section illustrating a third example
of a conventional joint connection structure; 
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positionally changed;

FIG. 284 is a transverse cross-section illustrating a second example of a

conventional j oint connection structure;

FIG. 288 is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint cormection structure illustrated in FIG. 284 is

positionally changed;

FIG. 28C is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 284 is

positionally changed;

FIG. 28D is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 284 is

positionally changed;

FIG. 294 is a transverse cross-section illustrating a third example of a

conventional j oint connection structure;

FIG. 298 is a transverse cross-section illustraling a state where a steel pipe sheet

pile of the conventional joint connection structure illustrated in FIG. 294 is positionally

changed;

FIG. 29C is a transverse cross-soction illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 29{is

positionally changed;

FIG. 29D is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 294 is

positionally changed; and,

FIG. 298 is a transverse cross-section illustrating a state where a steel pipe type

sheet pile of the conventional joint connection structure illustrated in FIG. 294 is

positionally changed.

Embodiments of the Invention

[00r7]

FIG. 29B is a transverse cross-section illustrating a state where a steel pipe sheet pile of the
conventional joint connection structure illustrated in FIG, 29A is positionally changed;        FIG
29C is a transverse cross-section illustrating a state where a steel pipe type sheet pile of the
conventional joint connection structure illustrated in FIG. 29A is positionally changed;       FIG
29D is a transverse cross-section illustrating a state where a steel pipe type sheet pile of the
conventional joint connection structure illustrated in FIG 29A is positionally changed.; and,
FIG 29E is a transverse cross-section illustrating a state where a steel pipe type sheet pile of
the conventional joint connection Sialeitilt illustrated in FIG 29.A is positionally changed.
Embodiments of the Invention  19            the present invention will be described in detail on
the basis of embodiments illustrated in the drawings. Note that, in a second embodiment and
embodiments thereafter, the same reference characters as those in the first embodiment are
applied to the same constituent members and the constituent members having similar
functions to those in the first embodiment, and explanation thereof is omitted or [0018]
FIG. 'is an expanded view illustrating a joint interlocking portion in a temporary earth-retaining
wall using a steel pipe type sheet pile according to the first embodiment of the present
invention, FIG 2 is a side view illustrating a steel pipe type sheet pile 2 according to the first
embodiment of the present invention. [00191 
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Next, the present invention will be described in detail on the basis of

embodiments illustrated in the drawings. Note that, in a second embodiment and

embodiments thereafter, the same reference characters as those in the first embodiment are

applied to the same constituent members and the constituent members having similar

functions to those in the first embodiment, and explanation thereof is omitted or

simplified.

[0018]

FIG. 1 is an expanded view illustrating a joint interlocking portion in a temporary

earth-retaining wall using a steel pipe type sheet pile according to the first embodiment of

the present invention. FIG. 2 is a side view illustrating a steel pipe type sheet pile 2

according to the first embodiment of the present invention.

[001e]

As illustrated in FIGS. 1 and 2,the steel pipe type sheet pile2 has a sheet pile

body 1 formed by a pipe-shaped steel, a male joint (first joint) 3, and a female joint

(second joint) 4. The male joint 3 is disposed on the left side of the sheet pile body 1

standing in a vertical direction in FIG. 2 and along a longitudinal direction of the sheet pile

body 1. The female joint 4 is disposed on the right side of the sheet pile body 1 in FIG. 2

and along the longitudinal direction of the sheet pile body 1. The male joint 3 and the

female joint 4 eachprotrude from an outer surface 14 of the sheet pile body 1.

[0020]

Each of the joints 3, 4 is provided with ¡wo legs 5 on the front side and on the

rear side. Abase end portion of the leg 5 is welded to the steel pipe type sheet pile body

I along its longitudinal direction.

The female joint 4 is formed such that the leg (first leg) 5 on the front side and

the leg (second leg) 5 on the rear side are inclined with each other so as to be made closer

to each other toward the male joint side, which is adjacent to said female joint, of the steel

pipe fype sheet pile 2 to be inserted underground (that is, toward the top end side of the

female joint 4) while the space between the legs 5 increases toward the base end side

thereof. At a top end portion of the leg 5 of the female joint 4, a female joint interlocking

As illustrated in FIGS. 1 and 2, he steel pipe type sheet pile 2 has a sheet pile body 1 formed
by a pipe-shaped steel, a male joint (first joint) 3, and a female joint (second joint) 4. The male
joint 3 is disposed on the left side of the sheet pile body 1 standing in a vertical direction .in
Ho. 2 and along a longitudinal direction of the sheet pile body 1. The female joint 4 is
disposed on the right side of the sheet pile body I in no, 2 and along the longitudinal direction
of the sheet pile body 1, The male joint 3 and the female joint 4 each protrude from an outer
surface 14 of the sheet pile body I. [0020]        Each of the joints 3,4 is provided with two legs
5 on the front side and on the rear side. A base end portion of the leg 5 is welded to the steel
pipe type sheet pile body 1 along its longitudinal direction,        The female joint 4 is formed
such that the leg (first leg) 5 on the front side and the leg (second leg) 5 On the rear side are
inclined with each other so as to be made closer to each other toward the male joint side,
which is adjacent to said. female joint, of the steel pipe type sheet pile 2 to be inserted
underground (that is, toward the top end side of the female joint 4) while the space between
the legs 5 increases toward the base end side thereof. At a top end portion of the leg 5 of the
female joint 4, a female joint interlocking  20 portion 6A serving as a female joint body and
having a pair of side plates 7 and a groove bottom plate 8 are integrally provided such that
each of the side plates 7 is coplanar with a sloped surface of each leg 5 on the front side and
the leg 5 on the Nat side,        In this mode, the female joint interlocking portion 6A serving as
the female joint body has a groove-shaped cross-section. Further, the base end portion of
each of the side plates 7 is integrally connected with each leg 5 by way of the groove bottom
plate 8. At a top end portion of each of the side plates 7 facing each other at an interval, a lip
9 protruding so as to come closer to each other is provided to prevent the male joint from
departing from the female joint. A inner side surface of each of the side plates 7 of the female
joint interlocking portion 6A serving as the female joint body is perpendicular to the groove
bottom plate 8 such that the interlocking space is not narrow regardless of the inclination of
the sid.e Oates. [0021] 
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portion 6A serving as a female joint body and having apair of side plates 7 and a groove

bottom plate 8 are integrally provided such that each of the side plates 7 is coplanar with a

sloped surface ofeach leg 5 on the front side and the leg 5 on the rear side.

In this mode, the female joint interlocking portion 6A serving as the female joint

body has a groove-shaped cross-section. Further, the base end portion of each of the side

plates i i, int.grully connected with each leg 5 by way of the groove bottom plate 8. At

a top end portion of each of the side plates 7 facing each other at an interval, a lip 9

protruding so as to come closer to each other is provided to prevent the male joint from

departing from the female joint. A irurer side surface of each of the side plates 7 of the

female joint interlocking portion 6A serving as the female joint body is perpendicular to

the groove bottom plate 8 such that the interlocking space is not n¿urow regardless of the

inclination of the side plates.

[0021]

The male joint 3 is formed such that the leg 5 on the front side and the leg 5 on

the rear side are inclined with each other so as to be made closer to each other toward the

female joint side, which is adjacent to said male joint, of the steel pipe type sheet pile 2 to

be inserted tmderground (that is, toward the top end side of the male joint 3) while the

space between the leg 5 increases toward the base end side thereof. At a top end portion

of the leg 5 of the male joint 3, a male joint interlocking portion 6B having a flange 10, a

bottom plate 11 and a web 12 and serving as a male joint body is integrally provided. In

this mode, a top end portion of the male joint interlocking portion 6B serving as the male

joint body has a T-shaped cross-section and is provided with the flange l0 and the web 12,

which are integrally connected with the bottom plate 11.

A space between a side surface of the web 12 at the T:shaped cross-section

portion and a top end of the lip 9 of the female joint 4 is made larger than a space between

an end portion of the flange 10 of the male joint 3 and an inner side surface of the side

plateT of the female joint 4 to make allowance ofjoint f,rtting larger, while the male joint

3 is prevented from departing from the female joint 4. Further, the inner side sizes of the

bottom plate 1l of the male joint 3 and the lip 9 of the female joint 4 are formed such that

The male joint 3 is formed such that the leg 5 on the front side and the leg 5 on the rear side
are inclined with each other so as to be made closer to each other toward the female joint
side, which is adjacent to said male joint, of the steel pipe type sheet pile 2 to be inserted
underground (that is, toward the top end side of the male joint 3) while the space between the
leg 5 increases toward the base end side thereof At a top end portion of the leg 5 of the male
joint 3, a male joint interlocking portion 6B having a flange 10, a bottom plate 11 and a web 12
and serving as a male joint body is Integrally provided, in this mode, a top end portion of the
male joint interlocking portion 6B serving as the male joint body has a T-shaped cross-section
and is provided with the flange 10 and the web 12, which are integrally connected with the
bottom plate 11,        A space between a side surface of the web 12 at the T-shaped
cross-section portion and a top end of the lip 9 of the female joint 4 is made larger than a
space between an end portion of the flange 10 of the male joint 3 and an inner side surface of
the side plate 7 of the female joint 4 to make allowance ofjoira fitting larger, while the male
joint 3 is prevented front departing from the female joint 4. Further, the inner side sizes of the
bottom plate II of the male joint 3 and the lip 9 of the female joint 4 are formed such that  21
thicknesses thereof are 2-3 times thicker than a thickness of the flange 10, so that the
joint-fitting allowance in the longitudinal direction of the wall body can be made larger. [0022]
The flange 10 of the male joint 3 or the groove bottom plate 8 of the female joint 4 is provided
with a water-expanding water-stop material (water swelling water stop material) 1$ depending
on applications to stop water between the joints. Note that FIG. 1 illustrates that the
water-expanding water-stop material 13 is expanded. [0023]        It should be noted that, as
the water-expanding water-stop material,it is preferable to use a fluid water stopping material
in which a synthetic resin elastomer is used as a base for the water stopping material and
containing super absorbent polymers, filling material; solvent and the like; and the material
becomes a hard, elastic film after applied and air dried. Further, it is preferable that, when
dipped into water, the thus obtained hard film expand 20 times in fresh water, 6 times in
seawater, after 24 hours. Yet further, it may be possible to use water-expandable
polyurethane as the water-expanding water-stop material 13. [0024]        The female joint 4
and the male joint 3 can be manufactured inexpensively by hot extrusion molding of the steel
material. [0025] 
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thicknesses thereof are 2-3 times thicker than a thickness of the flange 10, so that the

joint-fitting allowance in the longitudinal direction of the wall body can be made larger.

100221

The flange 10 of the male joint 3 or the groove bottom plate 8 of the female joint

4 is provided with a water-expanding water-stop material (water swelling water stop

material) 13 depending on applications to stop water between the joints. Note that FIG. 1

illustrates that the water-expanding water-stop material 13 is expanded.

[0023]

It should be noted that, as the water-expanding water-stop material, it is

preferable to use a fluid water stopping material in which a synthetic resin elastomer is

used as a base for the water stopping material and containing super absorbent polymers,

filling material, solvent and the like; and the material becomes a hard, elastic film after

applied and air dried. Further, it is preferable that, when dipped into water, the thus

obtained hard film expand 20 times in fresh water, 6 times in seawater, after 24 hours.

Yet further, it may be possible to use water-expandable polyurethane as the

water-expanding water-stop material 1 3.

100241

The female joint 4 and the male joint 3 can be manufactured inexpensively by hot

extrusion molding of the steel material.

[002s]

In the hrst embodiment, each of the joints 3 and 4 is provided with the leg 5 on

the front side and the leg 5 on the rear side at intervals, and the base end portion of each

leg 5, 5 is welded to the steel pipe type sheet pile body l, whereby the joints 3 and 4 are

fixed to the steel pipe type sheet pile body 1.

[0026]

As described above, it is possible to strongly fix the joints 3 and 4 to the steel

pipe type sheet pile body I while increasing the bending rigidity at the portion where the

joints 3 and 4 are attached to the steel pipe type sheet pile body 1, by welding the base end

portions of the leg 5 on the front and the rear sides of the joints 3 and 4 to the steel pipe

In the first embodiment, each of the joints 3 and 4 is provided with the leg 5 on the front side
and the leg 5 on the rear side at intervals, and the base end portion of each leg 5, 5 is welded
to the steel pipe type sheet pile body 1, whereby the joints 3 and 4 are fixed to the steel pipe
type sheet pile body 1. [0026]        As described above it is possible to strongly- fix the joints 3
and 4 to the steel pipe type sheet pile body 1 while increasing the bending rigidity at the
portion where the joints 3 and 4 are attached to the steel pipe type sheet pile body 1, by
welding the base end portions of the leg 5 on the front and the rear sides of the joints 3 and 4
to the steel pipe  type sheet pile body 1. (00271;          Additionally; a hollow portiou (first or
second hollow portion) 15 is Ibrmed so as to he surrounded by the female joint interlocking
portion 6A or the male joint interlocking potion 611 serving as the joint body, the leg 5 and the
outer surface 14 of the steel pipe type sheet pile body I. The hollow portion 15 is closed by a
closing plate 18 (see FIG 2) on the top end side in the longitudinal direction of the joint, and
holes (first discharging hole) 16 are provided to each leg 5, 5 in a symmetric manner so as to
face the outer surface side of the steel pipe type sheet pile body 1. The respective holes 16
penetrate through the leg 5 and communicate the hollow portion IS with the outside of the
steel pipe type sheet pile 2, so as to discharge pressurized water from the hollow portion 15
toward the outside. The holes 16 may be used directly to discharge highly pressurized water.
Alternatively, by disposing a highly-pressurized-water supplying pipe 1.7 (see FIG. 6) in the
hollow portion 15, the highly pressurized water may be discharged toward the outer surface
side of the steel pipe type sheet pile body 1 through the nozzle provided to the
highly-pressurized-water supplying pipe 17, and the holes 16 provided to the joint. Note that it
may be possible to provide a nozzle for controlling the direction or strength of discharging the
highly pressurized water. [0028]         The holes 16 are obliquely provided such that, an exit
thereof is positioned closer to the outer surface side 14 of the steel, pipe sheet type pile body
1 on the outer side than the an inlet thereof in the leg 5. This makes it possible to discharge
the highly pressurized water toward the outer surface side of the steel pipe type sheet pile
body 1 on the outer side than the leg 5. [0029]          Further, according to the present
invention, each of the joints 3 and 4 has the leg 5 on the base end side, and the joint
interlocking portion (the female joint interlocking portion 6A, the male joint interlocking portion
613) is formed so as to be supported by the leg 5. The hollow portion 15 is formed on the
base end side of the joint 3, 4, while no 



type sheet pile body 1.

10027)

Additionally, a hollow portion (first or second hollow portion) l5 is formed so as

to be surrounded by the female joint interlocking portion 6A or the male joint interlocking

portion 6B serving as the joint body, the leg 5 and the outer surface 14 of the steel pipe

type sheet pile body 1. The hollow portion 15 is closed by a closing plate 18 (see FIG. 2)

on the top end side in the longitudinal direction of the joint, and holes (first discharging

hole) 16 are provided to each leg 5, 5 in a symmetric manner so as to face the outer

surface side of the steel pipe type sheet pile body 1 . The respective holes 1 6 penetrate

through the leg 5 and communicate the hollow portion 15 with the outside of the steel pipe

type sheet pile2, so as to discharge pressurized water from the hollow portion 15 toward

the outside. The holes 16 may be used directly to discharge highly pressurized water.

Alternatively, by disposing a highly-pressurized-water supplying pipe 17 (see FIG. 6) in

the hollow portion 15, the highly pressurized water may be discharged toward the outer

surface side of the steel pipe type sheet pile body 1 through thenozzle provided to the

highly-pressurized-water supplying pipe 17, andthe holes l6 provided to the joint. Note

that it may be possible to provide anozzle for controlling the direction or strength of

discharging the highly pressurized water.

[0028]

The holes 16 are obliquely provided such that, an exit thereof is positioned closer

to the outer surface side 14 of the steel pipe sheet type pile body 1 on the outer side than

the an inlet thereof in the leg 5. This makes it possible to discharge the highly

pressurized water toward the outer surface side of the steel pipe type sheet pile body 1 on

the outer side than the leg 5.

[002e]

Further, according to the present invention, each of the joints 3 and 4 has the leg 5

on the base end side, and the joint interlocking portion (the female joint interlocking

portion 64, the male joint interlocking portion 6B) is formed so as to be supported by the

leg 5. The hollow portion 15 is formed on the base end side of the joint 3, 4, while no

22

23 hollow portion is formed on the joint interlocking portion on the top end side of the joint 3,
4, and hence, the size of the joint interlocking portion is reduced, whereby the joints 3 and 4
can he structured in a compact size and an easy manner. [.0030]        As illustrated in FIG. 2,
the holes 16 formed in the joints 3 and 4 are arranged at intervals at a lower portion of or over
the entire portion of the steel pipe type sheet pile 2. In a case of deep insertion, plural steel
pipe type sheet pile units are arranged in the vertical direction, and the steel pipe type sheet
piles welded to each other are driven and. inserted underground. On the the steel pipe type
sheet pile unit located on the lower position, the holes 16 are provided at intervals over the
entire length thereof. For the steel pipe type sheet pile unit located on the upper end side, on
the other hand, it may be possible to form the holes 16 at intervals only at the lower portion of
the steel pipe type sheet pile 2, or at intervals over the entire length of the steel pipe type
sheet pile 2. [00.3]1        As illustrated in FIC1. 2, in this embodiment, the closing plate 1.8 is
provided on the top end portion in the longitudinal direction of the leg 5 to close the hollow
portion 15. The closing plate 18 is welded to the steel pipe type sheet pile body 1, the leg 5
and the base end portion of the joint interlocking portion. This makes it possible to prevent
water and earth from entering from the top end side in the longitudinal direction of the joint
(that is, the lower end side when the steel pipe type sheet pile 2 stands in the vertical
direction) into the hollow portion 15 funned by the steel pipe sheet type pile body 1, the leg 5
and the base end portion of the joint interlocking portion. [0032]        FIG 3 is a view illustrating
the steel pipe type sheet piles 2 according to the first embodiment of the present invention
that is inserted underground to fonn the temporary earth-retaining wail 19 (wall structure), and
FIG 4 is a view illustrating its cross-section.        In this state, in general, a wale 46 and a
brace 47 located between the 'yales 46 to support the wale 46 axe provided on the side of the
earth-retaining wall 19 as illustrated in FIG. 23; one side is excavated in the dried state; and
the structure such as a road and  
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hollow portion is formed on the joint interlocking portion on the top end side of the joint 3,

4, andhence, the size of the joint interlocking portion is reduced, whereby the joints 3 and

4 can be structured in a compact size and an easy manner.

[0030]

As illustrated in FIG. 2,the holes 16 formed in the joints 3 and 4 are anartged at

intervals at a lower portion of or over the entire portion of the steel pipe type sheet pile 2.

In a case of deep insertion, plural steel pipe type sheet pile units are ¿uranged in the

vertical direction, and the steel pipe type sheet piles welded to each other are driven and

inserted underground. On the the steel pipe type sheet pile unit located on the lower

position, the holes 16 are provided at intervals over the entire length thereof. For the

steel pipe type sheet pile unit located on the upper end side, on the other hand, it may be

possible to form the holes 16 at intervals only at the lower portion of the steel pipe type

sheet pile 2, or at intervals over the entire length of the steel pipe type sheet pile 2.

[0031]

As illustrated in FIG. 2, in this embodiment, the closing plate 18 is provided on

the top end portion in the longitudinal direction of the leg 5 to close the hollow portion 15.

The closing plate 18 is welded to the steel pipe type sheet pile body l, the leg 5 and the

base end portion of the joint interlocking portion. This makes it possible to prevent

water and earth from entering from the top end side in the longitudinal direction of the

joint (that is, the lower end side when the steel pipe type sheet pile 2 stands in the vertical

direction) into the hollow portion 15 formed by the steel pipe sheet type pile body 1, the

leg 5 and the base end portion of the joint interlocking portion.

[0032]

FIG. 3 is a view illustrating the steel pipe type sheet piles 2 according to the first

embodiment of the present invention that is inserted underground to form the temporary

ea.rth-retaining wall 19 (wall structure), and FIG. 4 is a view illustrating its cross-section.

In this state, in general, a wale 46 and a brace 4T located between the wales 46 to

support the wale 46 are provided on the side of the earth-retaining wall 19 as illustrated in

FIG.23; one side is excavated in the dried state; and the structure such as a road and

tunnel is constructed. [00331        As described above, the earth-retaining wall 1 9 is installed
for temporary use, and hence, is removed after the structured is constructed. in the present
invention, as illustrated in FIGS. 5 and 7 (especially FIG 7), on the upper end portion of the
hollow portion 15 of the male joint 4 or the male joint 3, a coupler 20 is provided as needed,
and a highly-pressurized-water supplying pipe (or highly-pressurized-water supplying hose)
17      ected to the coupler 20. Highly pressurized water is supplied from the
highly-pressurized-water supplying pipe 17 into the hollow portion 15, so that the highly
pressurized water is discharged from the holes 16 toward the outer surface 14 of the steel
pipe type sheet pile body 1. This make it possible to loosen, the ground in the vicinity of the
steel pipe type sheet pile body 1 and. the joints 3 and 4 to reduce the frictional resistance of
the steel pipe type sheet pile body 1 (and the joints 3 and 4) with respect to surrounding
ground 21, so that the steel pipe type sheet pile 2 can be drawn in a direction as indicated, by
the arrow.        As described above, by discharging the highly pressurized water toward the
outer surface 14 of the steel pipe type sheet pile body 1, the highly pressurized water actively
advances along the outer surface 14 of the steel pipe type sheet pile body 1, 'Whereby the
friction between the surrounding ground 21 and the outer surface. 14 of the steel pipe sheet
pile body I can he efficiently reduced. [0034]        Further, in the present invention, as
illustrated in FIG. 6 and 8 (especially FIG 8), it may be possible to dispose the
highly-pressurized-water supplying pipe 17 within the joint body. The highly-pressurized-water
supplying pipe 17 is provided with nozzles at the same intervals as the intervals of the holes
16 provided, to the joint. The highly pressurized water supplied from a
highly-pressurized-water supplying source (not shown) to the highly-pressurized-water
supplying pipe 17 passes through the nozzles of the highly-pressurized-water supplying pipe
17 and the holes 16 of the joint, and is discharged toward the outer surface 14 of the steel
pipe type sheet pile body 1. This make it possible  to loosen the ground in the vicinity of the
steel pipe type sheet pile body 1 and the joints 3 and. 4 to reduce the frictional resistance of
the steel pipe type sheet pile body 1 (and the joints 3 and 4) with respect to the surrounding
ground 21, so that the steel pipe type sheet pile 2 can be drawn in a direction as indicated by
the atTOW. 
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tunnel is constructed.

[0033]

As described above, the earth-retaining wall 19 is installed for temporary use, and

hence, is removed after the structured is constructed. In the present invention, as

illustrated in FIGS. 5 and 7 (especially FIG. 7), onthe upper end portion of the hollow

portion 15 of the male joint 4 or the male joint 3, a coupler 20 is provided as needed, and a

highly-pressurized-water supplying pipe (or highly-pressurized-water supplying hose) l7

is connected to the coupler 20. Highly pressurized water is supplied from the

highly-pressurized-water supplying pipe 17 into the hollow portion 15, so that the highly

pressurized water is discharged from the holes 16 toward the outer surface 14 of the steel

pipe type sheet pile body 1. This make it possible to loosen the ground in the vicinity of

the steel pipe type sheet pile body 1 and the joints 3 and 4 to reduce the frictional

resistance of the steel pipe type sheet pile body 1 (and the joints 3 and 4) with respect to

the surrounding ground 21, so that the steel pipe type sheet pile2 can be drawn in a

direction as indicated by the aro\ry.

As described above, by discharging the highly pressurized water toward the outer

surface 14 of the steel pipe type sheet pite body 1, the highly pressurized water actively

advances along the outer surface 14 of the steel pipe type sheet pile body 1, whereby the

friction between the surrounding ground 2I andthe outer surface 14 of the steel pipe sheet

pile body 1 can be effrciently reduced.

[0034]

Further, in the present invention, as illustrated in FIG. 6 and 8 (especially FIG. 8),

it may be possible to dispose the highly-pressurized-water supplying pipe 17 within the

joint body. The highly-presswized-water supplying pipe 17 is provided with nozzles at

the same intervals as the intervals of the holes 16 provided to the joint. The highly

pressurized water supplied from a highly-pressurized-water supplying source (not shown)

to the highly-presswized-water supplying pipe 17 passes through the nozzles of the

highly-pressurized-water supplying pipe 17 andthe holes l6 of the joint, and is discharged

toward the outer surface 14 of the steel pipe type sheet pile body l. This make it possible

[0035] [Second Embodiment]        MG 9 through FIG 11 illustrate a steel me type sheet pile 2
according to a second embodim.ent of the present invention and the vicinity of a joint in a joint
connection structure in which the steel pipe type sheet piles are connected with each other.
FIG 9 is an expanded plan view illustrating the joint connection structure; FIGS. 10A and. 10B
are plan views illustrating a male joint and a female joint used in the joint connection structure
illustrated in FIG 9; and FIG. 11 is a plan view illustrating the steel pipe typo sheet piles
according to the second embodiment of the present invention that are connected with each.
other. [0036]        In this embodiment, a recess 27 is provided on a top end portion of a flange
10 of the male joint 3, and a water-expanding water-stop material 13 is provided to the recess
27. By forming the recess 27, a required amount of the water-expanding water-stop material
13 can he securely applied before installation of the steel pipe type sheet pile, and the
material can be prevented from departing and falling at the time of installation of the steel pipe
type sheet pile, whereby it is possible to improve the effect of stopping the water by the
water-expanding water-stop material 13. Other constituent members are equal to the
embodiment described above. [0037] [Third Embodiment] FIG 12 through FIG. 14 illustrate a
steel pipe type sheet piteem irtg to a third embodiment of the present invention and the vicinity
of ajoint in a joint connection structure in which the steel pipe type sheet piles are connected
with each other. FIG 12 is an expanded. plan view illustrating the joint connection structure;
FIGS. 13A and. 1 313 
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to loosen the ground in the vicinity of the steel pipe type sheet pile body 1 and the joints 3

and.4 to reduce the frictional resistance of the steel pipe type sheet pile body I (and the

joints 3 and 4) with respect to the surrounding ground 21, so that the steel pipe type sheet

pile2 can be drawn in a direction as indicated by the arrow.

[003s]

[Second Embodiment]

FIG. 9 through FIG. 11 illustrate a steel pipe type sheet pile 2 according to a

second embodiment of the present invention and the vicinity of a joint in a joint

connection structure in which the steel pipe type sheet piles are connected with each other.

FIG. 9 is an expanded plan view illustrating the joint connection structure; FIGS. 104 and

108 are plan views illustrating a male joint and a female joint used in the joint connection

structure illustrated in FIG. 9; and FIG. 11 is a plan view illustrating the steel pipe type

sheet piles according to the second embodiment of the present invention that are

connected with each other.

[0036]

In this embodiment, a recess 27 is provided on a top end portion of a flange 10 of

the male joint 3, and a water-expanding water-stop material 13 is provided to the recess 27.

By forming the recess 27, arcquired amount of the water-expanding water-stop material

13 can be securely applied before installation of the steel pipe type sheet pile, and the

material can be prevented from departing and falling at the time of installation of the steel

pipe type sheet pile, whereby it is possible to improve the eflect of stopping the water by

the water-expanding water-stop material 13'

Other constituent members are equal to the embodiment described above.

[0037]

[Third Embodiment]

FIG. 12 through FIG. 14 illustrate a steel pipe type sheet pile 2 according to a

third embodiment of the present invention and the vicinity of a joint in a joint connection

structure in which the steel pipe type sheet piles are connected with each other. FIG. 12

is an expanded plan view illustrating the joint connection struchre; FIGS. 134 and 138

26 are plan views illustrating a male joint and a female joint used in the joint connection
structure illustrated in FIG. 12; and FIG 14 is a plan view illustrating the steel pipe type sheet
piles according to the third embodiment of the present invention that are connected with each
other. [0038]        In this embodiment, a distance between legs 5 of a male joint 3 and a
female joint 4 is made wider than tint in the first embodiment. This makes it possible to
improve tensile strength in the vertical direction of the standing steel pipe type sheet pile 2,
shearing strength in the horizontal direction of the standing steel pipe type sheet pile 2, and
bending rigidity. Further, on a top end portion of a flange 10 of the male joint 3, there is
provided a recess 27 that is deeper than that in the second embodiment, and a
water-expanding water-stop material 13 is provided to the recess 27. Yet further, on a surface
of a groove bottom plate 8 of the female joint 4 on the male joint 3 side, a protrusion 30 having
a semi-cirelenhaped cross-section that protrudes toward the male joint 3 side is provided
along the longitudinal direction of the female joint 4. This makes it possible to farther improve
the effect of stopping the water by the water-expanding water-stop material. In this
embodiment, the protrusion 30 protruding toward the recess 27 is provided, whereby it is
possible to improve the effect of stopping the water by the water-expanding water-stop
material 13. Other constituent members are equal to the embodiment described above. [0039]
[Fourth Embodiment.]        FIG 15 through FIG. 17 illustrate a steel pipe type sheet pile 2
according to a fourth embodiment of the present invention and the vicinity of a joint in R joint
connection structure in which the steel pipe type sheet piles are connected with each other.
FIG. 13 is an expanded plan view illustrating the joint connection structure; FIGS. 16A and I6B
are plan views illustrating a male joint and a female joint used in the joint connection structure
illustrated in Eta 15; and FIG 17 is a plan view illustrating the steel pipe type sheet piles
according to the fourth embodiment of the present invention that are connected  each other.
[0040] 



26

are plan views illustrating a male joint and a female joint used in the joint connection

structure illustrated in FIG. 12; andFIG. 14 is a plan view illustrating the steel pipe type

sheet piles according to the third embodiment of the present invention that are connected

with each other.

100381

In this embodiment, a distance between legs 5 of a male joint 3 and a female joint

4 is made wider than that in the first embodiment. This makes it possible to improve

tensile strength in the vertical direction of the standing steel pipe type sheet pile 2,

shearing strength in the horizontal direction of the standing steel pipe type sheet pileZ,

and bending rigidity. Further, on a top end portion of a flange 10 of the male joint 3,

there is provided a recess 27 that is deeper than that in the second embodiment, and a

water-expanding water-stop material 13 is provided to the recess 27. Yet further, on a

surface of a groove bottom plate 8 of the female joint 4 on the male joint 3 side, a

protrusion 30 having a semi-circle-shaped cross-section that protrudes toward the male

joint 3 side is provided along the longitudinal direction of the female joint 4. This makes

it possible to firther improve the effect of stopping the water by the water-expanding

water-stop material. In this embodiment, the protrusion 30 protruding toward the recess

27 is provided, whereby it is possible to improve the effect of stopping the water by the

water-expanding water-stop material13. Other constituent members are equal to the

embodiment described above.

[003e]

[Fourth Embodiment]

FIG. 15 through FIG. 17 illustrate a steel pipe type sheet pile 2 according to a

fourth embodiment of the present invention and the vicinity of a joint in a joint connection

structure in which the steel pipe type sheet piles are connected with each other. FIG. 15

is an expanded plan view illustrating the joint connection structure; FIGS. 164 and l6B

are plan views illustrating a male joint and a female joint used in the joint connection

structure illustrated in FIG. 15; and FIG. 17 is a plan view illustrating the steel pipe type

sheet piles according to the fourth embodiment of the present invention that are connected

In this embodiment, part of leg 5 of a thmale joint 4 and a male joint 3 are formed in a circular
shape, and the legs 5 are integrally connected by way of a connection section 24. For the
female joint 4 and the male joint 3, a hollow portion 15 having the circular cross-section is
formed between the legs 5 by a joint body (female joint interlocking portion 6A, male joint
interlocking portion 6B), the legs 5 and the connection ection 24. Further, a bottom plate 11 of
the male joint 3 is formed in a circular shape.        Yet further, an inner side of a side plate? of
the female joint 4 is formed in a circular shape, and an inner circumferential surface on the
hollow portion 15 side of a groove bottom plate 8 is formed in. a circular shape.        With a
mode having the hollow portion 15 having the circular cross-section, a
highly-pressurized-water supplying pipe can be easily disposed in the hollow portion 15
haying the circular cross-section by hanging it from the ground surface. [0041] [Fifth
Embodiment;        FIG. 18 and Fita 19 illustrate a steel pipe type sheet pile 2 according to a
fifth embodiment of the present invention and the vicinity of a joint in a joint connection
structure in which the steel pipe type sheet piles are connected with each other. FIG 18 is a
plan view illustrating the steel pipe type sheet piles according to the fifth embodiment of the
present invention that are connected with each other, and Ha 19 is an expanded plan view
illustrating the joint connection structure. [.0042]        in this embodiment, a steel material
having an H-shaped cross-section such as an H-shaped steel is sed as a female joint 4 and a
male joint 3. A half portion of each flange of the steel material having the H-shaped
cross-section is used as a leg 5 of the female joint 4, and is welded to the steel pipe type
sheet pile body 1. The remaining half portion of the flange of the steel material haying the
H-shaped. cross-section is used as a side plate 7 of the female joint 4. A web of the steel
material having the H-shaped  28 
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with each other.

[0040]

In this embodiment, part of leg 5 of a female joint 4 and a male joint 3 are formed

in a circular shape, and the legs 5 are integrally connected by way of a connection section

24. For the female joint 4 and the male joint 3, a hollow portion 15 having the circular

cross-section is formed between the legs 5 by a joint body (female joint interlocking

portion 64, male joint interlocking portion 68), the legs 5 and the connection ection24.

Further, a bottom plate 11 of the male joint 3 is formed in a circular shape.

Yet further, an inner side of a side plate 7 of the female joint 4 is formed in a

circular shape, and an inner circumferential surface on the hollow portion 15 side of a

groove bottom plate 8 is formed in a circular shape.

With a mode having the hollow portion 15 having the circular cross-section, a

highly-pressurized-water supplying pipe can be easily disposed in the hollow portion 15

having the circular cross-section by hanging it from the ground surface.

[0041]

lFifth Embodiment]

FIG. 18 and FIG. 19 illustrate a steel pipe type sheet pile 2 according to a fifth

embodiment of the present invention and the vicinity of a joint in a joint connection

structure in which the steel pipe type sheet piles are connected with each other. FIG. 18

is a plan view illustrating the steel pipe type sheet piles according to the fifth embodiment

of the present invention that are connected with each other, and FIG. 19 is an expanded

plan view illustrating the joint connection structure.

100421

In this embodiment, a steel material having an H-shaped cross-section such as an

H-shaped steel is used as a female joint 4 and a male joint 3. Ahalf portion of each

flange of the steel material having the H-shaped cross-section is used as a leg 5 of the

female joint 4, and is welded to the steel pipe type sheet pile body 1. The remaining half

portion of the flange of the steel material having the H-shaped cross-section is used as a

side plate 7 of the female joint 4. Aweb of the steel material having the H-shaped

cross-section is used as a groove bottom plate 8 of the female joint 4.        On an top end
portion of the side plate 7 of the female joint 4, a continuous or discrete steel plate is welded
to thrin an inner protrusion (second protrusion) 28. A shape of the inner protrusion 28 is not
specifically limited, and may be a square cross-section, rectangle cross-section or circular
cross-section, [0043]        Further, a half portion. of each flange of the steel material having
the H-shaped cross-section is used as a leg 5 of the mate joint 3, and is welded to the steel
pipe type sheet pile body 1. The remaining half portion of the flange of the steel material
haying the H-shaped cross-section is used as a flange 10 of a maie joint interlocking portion
613. A web of the steel material having the H-shaped cross-section is used as a bottom plate
11 of the male joint 3. On a top end portion (or its outer side) of the flange 10 of the male joint
interlocking portion 613 of the male joint 3, a continuous or discrete steel plate is welded to
form an outer protrusion (first protrusion) 29.        A top end of the outer protrusion 29
protrudes outwardly in a wall thick, direction of a wall body than the flange 10, and is located
on the center side of an earth-retaining wall 19 in the wall thickness direction than the inner
protrusion 28. Further,a distaff' between the respective top end portions of the outer
protrusions 29 is shorter than a inner side dimension between the respective side plates 7 of
the female joint 4, so that a fitting structure having high fitting tolerance can be formed.
According to this embodiment, it is possible to freely move the steel pipe type sheet pile 2 in a
normal direction. (a direction in which a. wall body is constructed), which is a line connecting a
center of each of the joints and a center of the steel pipe, at the time of drawing the steel pipe
type sheet pile, so that a degree of freedom at the time of drawing the steel pipe type sheet
pile can be made high an.d the drawing operation can be easily done. [0044] in this
embodiment, it 311possible to dispose a water-expanding water-stop  male joint 3.
Alternatively, it may be possible to dispose the water-expanding water-stop material 13 on the
surface on the base portion side inner than the inner protrusion 28 of the female joint 4. With
the water-expanding water-stop material 13, water can be stopped between the male joint 3
and the female joint 4,        in a mode illustrated in the drawings, a distance I between outer
sides of the respective outer protrusions 29 of the male joint 3 is made shorter than a distance
T between inner sides of the respective inner protrusions 28 of the female joint 4, so that the
male joint 3 can be loosely fined to the female joint 4. 
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cross-section is used as a groove bottom plate 8 of the female joint 4.

On an top end portion of the side plate 7 of the female joint 4, a continuous or

discrete steel plate is welded to form an inner protrusion (second protrusion) 28. A shape

of the inner protrusion 28 is not specifically limited, and may be a square cross-section,

rectangle cross-section or circular cross-section.

[0043]

Further, a half portion of each flange of the steel material having the H-shaped

cross-section is used as a leg 5 of the male joint 3, and is welded to the steel pipe type

sheet pile body 1. The remaining half portion of the flange of the steel material having

the H-shaped cross-section is used as a flange 10 of a male joint interlocking portion 68.

A web of the steel material having the H-shaped cross-section is used as a bottom plate 1l

of the male joint 3. On a top end portion (or its outer side) of the flange 10 of the male

joint interlocking portion 6B of the male joint 3, a continuous or discrete steel plate is

welded to form an outer protrusion (first protrusion) 29.

A top end of the outer protrusion 29 protrudes outwardly in a wall thick direction

of a wall body than the flange 10, and is located on the center side of an earth-retaining

walt 19 in the wall thickness direction than the inner protrusion 28. Further, a distance

between the respective top end portions of the outer protrusions 29 is shorter than a inner

side dimension between the respective side plates 7 of the female joint 4, so that a fitting

structure having high fitting tolerance can be formed.

According to this embodiment, it is possible to freely move the steel pipe type

sheet pile 2 in anormal direction (a direction in which a wall body is constructed), which

is a line connecting a center of each of the joints and a center of the steel pipe, at the time

of drawing the steel pipe type sheet pile, so that a degree of freedom at the time of

drawing the steel pipe type sheet pile can be made high and the drawing operation can be

easily done.

[0044]

In this embodiment, it may be possible to dispose a water-expanding water-stop

material 13 on the surface of the male joint 3 outer than the outer protrusion 29 of the

By making the distance t between outer surfaces of the respective outer protrusions 29
disposed on the outer side of the joint fitting portion of the male joint 3 smaller than the
distance T between inner sides of the respective inner protrusions 28 disposed so as to face
the inner side of the respective side plates 7 of the female joint 4 , it is possible to generate
sufficient allowance for moving the steel pipe type sheet pile 2 in the right and left directions or
in the forward and backward directions at the joint fitting potion of the steel pipe type sheet
pile 2 at the time of drawing the steel pipe type sheet pile 2, so that sufficient degree of
freedom can be secured at the time of drawing the steel pipe type sheet pile 2. [0045]        It
should be noted that, although not shown, it may be possible to make the distance t between
the respective outer protmsions 29 of the male joint 3 longer than the distance T between the
respective 'Me! protrusions 28 of the female joint 4. in this case, the outer protrusion 29 and
the inner protrusion 28 can be engaged with each other in a manner that cannot be
disengaged, so that sufficient strength for fitting the male joint 3 in the direction of the female
joint 4 can be obtained and the water-expanding water-stop material 13 can stop water
between the male joint 3 and the female joint 4, [0046] [SixthEmbodiment]        FIG. 20
illustrates a steel pipe type sheet pile 2 according to a sixth embodiment of the present
invention, In this embodiment, an inner protrusion 28 of a female joint 4  30 and an outer
protrusion 29 of a male joint 3 are positionally displaced toward respective base end sides
from those in the fifth embodiment illustrated in FIG 19. More specifically, the inner protrusion
28 is welded to the vicinity of the central portion of each of the side plates 7 of the female joint
4, and the outer protrusion 29 is welded to each flange 10 of the male joint 3 so as to be
shifted toward a bottom plate 11. [0047]        hi this embodiment, the male joint 3 is fitted with
the female joint 4 such that the outer protrusion 29 of the male joint 3 is shifted toward the
front side (that is, toward the base end side of the male joint 3) than the inner protrusion 28 of
the female joint 4, rather than toward the rear side (that is, toward the base end side of the
female joint 4) than the inner protrusion 28 of the female joint 4. Ia this mode, the joints
connected with each other can be easily drawn. Further, the water-expanding water-stop
material 13 is provided on a top end side of the female joint 4 than the inner protrusion 28 as
well as on a top end side of the outer surface than the outer protrusion 29. 
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male joint 3. Alternatively, it may be possible to dispose the water-expanding water-stop

material 13 on the surface on the base portion side inner than the inner protrusion 28 of the

female joint 4. With the water-expanding water-stop material 13, water can be stopped

between the male joint 3 and the female joint 4.

In a mode illustrated in the drawings, a distance t between outer sides of the

respective outer protrusions 29 of the male joint 3 is made shorter than a distance T

between inner sides of the respective inner protrusions 28 of the female joint 4, so that the

male joint 3 can be loosely f,rtted to the female joint 4.

By making the distance t between outer surfaces of the respective outer

protrusions 29 disposed on the outer side of the joint fitting portion of the male joint 3

smaller than the distance T between inner sides of the respective inner protrusions 28

disposed so as to face the inner side of the respective side plates 7 of the female joint 4 , it

is possible to generate suffrcient allowance for moving the steel pipe type sheet pile 2 in

the right and left directions or in the forward and backward directions at the joint htting

potion of the steel pipe type sheet piIe2 at the time of drawing the steel pipe type sheet

pile2, so that suffrcient degree of freedom can be secured at the time of drawing the steel

pipe type sheet pile 2.

[0045]

It should be noted that, although not shown, it may be possible to make the

distance t between the respective outer protrusions 29 of the male joint 3 longer than the

distance T between the respective inner protrusions 28 of the female joint 4. In this case,

the outer protrusion 29 andthe inner protrusion 28 canbe engaged with each other in a

manner that cannot be disengaged, so that sufücient strength for fitting the male joint 3 in

the direction of the female joint 4 can be obtained and the water-expanding water-stop

material 13 can stop water between the male joint 3 and the female joint 4.

[0046]

fSixth Embodiment]

FIG. 20 illustrates a steel pipe type sheet pile 2 accordingto a sixth embodiment

of the present invention. ln this embodiment, an inner protrusion 28 of a female joint 4

As described above, in this embodiment, the protrusions 28 are provided on the base end.
side of the respective side plates 7 of the female joint 4 so as to face the inner side of the
respective side plates 7, and the protrusions 29 are provided on the outer side of the joint
fitting portion so as to be shifted toward the center portion of a. flange 10 of the male joint 3,
so that the protrusion 28 on the female joint side and the protrusion 29 on the male joint 3 side
are distanced from each other so as not to be engaged with each. other. In this case, the
protrusion 28 on the -female joint 4 side and the protrusion 29 on the male joint 3 side are not
brought into contact with each other, which makes it possible to avoid the difficulty at the time
of drawing operation caused by mutual interference between the protrusions 28 and 29.
Additionally, the degree of freedom at the time of drawing the steel pipe type sheet pile 2 is
significantly improved, while the draw4peration becomes easy, [0048]  31. example, the outer
protrusion 29 or the inner protrusion 28 is intermittently provided.        Tn this variation
example, the inner protrusion 28 and the outer protrusion 29 are arranged in a staggered
manner at intervals in the vertical direction. By arranging the outer protrusion 29 in the
staggered manner at intervals in the vertical direction with respect to the inner protrusion 28, it
is possible to reduce a possibility that the inner protrusion 28 is engaged with the outer
protrusion 29 at the time of drawing the steel pipe type sheet pile 2, and the drawing operation
becomes easy because the inner protrusion 28 and the outer protrusion 9 are not engaged
with each other at the beginning of drawing operation. [00491 [Seventh Embodiment] FIG. 22
is a transverse cross-sectiontjoints according to a seventh 
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and an outer protrusion 29 of a male joint 3 are positionally displaced toward respective

base end sides from those in the f,rfth embodiment illustrated in FIG. 19. More

specifically, the inner protrusion 28 is welded to the vicinity of the central portion of each

of the side plates 7 of the female joint 4, and the outer protrusion 29 is welded to each

flange 10 of the male joint 3 so as to be shifted toward a bottom plate 11.

100471

In this embodiment, the male joint 3 is fitted with the female joint 4 such that the

outer protrusion 29 of the male joint 3 is shifted toward the front side (that is, toward the

base end side of the male joint 3) than the inner protrusion 28 of the female joint 4, rather

than toward the rear side (that is, toward the base end side of the female joint 4) than the

irurer protrusion 28 of the female joint 4. In this mode, the joints connected with each

other can be easily drawn. Further, the water-expanding water-stop material 13 is

provided on a top end side of the female joint 4 than the inner protrusion 28 as well as on

a top end side of the outer surface than the outer protrusion 29.

As described above, in this embodiment, the protrusions 28 are provided on the

base end side of the respective side plates 7 of the female joint 4 so as to face the inner

side of the respective side plates 7, andthe protrusions 29 are provided on the outer side of

the j oint fitting portion so as to be shifted toward the center portion of a flange 1 0 of the

male joint 3, so that the protrusion 28 on the female joint side and the protrusion29 on the

male joint 3 side are distanced from each other so as not to be engaged with each other.

In this case, the protrusion 28 on the female joint 4 side and the protrusion29 on the male

joint 3 side are not brought into contact with each other, which makes it possible to avoid

the diffrculty at the time of drawing operation caused by mutual interference between the

protrusions 28 and29. Additionally, the degree of freedom at the time of drawing the

steel pipe type sheet pile 2 is significantly improved, while the drawing operation becomes

easy.

[0048]

FIG. 21 illustrates the vicinity of a joint fitting portion using a steel pipe type

sheet pile according to a va¡iation example of this embodiment. In this variation

embodiment of the present invention having a reinforcing lee, and a joint connection structure
in which the joints are connected with each other.        In this embodiment, a pipe-shaped
steel tube joint 33 having a slit along a longitudinal direction thereof is welded to a steel pipe
type sheet pile body 1. Further, there is provided a reinforcing leg 5 formed by a band-shaped
steel plate in which an outer surface of a center portion of a short circular-shaped piece 32 in
the pipe-shaped steel tube joint 33 with the slit is connected with an outer surface of the steel
pipe type sheet pile body I. One end of the reinforcing leg 5 is welded to a short or long
circular-shaped piece, and the other end thereof is welded to the outer surface of the steel
pipe type sheet pile body I. This makes the leg 5 function as an angle brace. Further, a hollow
portion 15 is formed by the reinforcing leg 5, the short circular-shaped piece 32 tor long
circular-shaped piece 31, which will be described later), and the outer surface of the steel pipe
type sheet pile body 1, in this embodiment, the steel pipe joint 33 serves as a joint interlocking
portion as thejoint body. [0050]  32 each connected to the reinforcing leg 5. As a result, a
protruding length of the long circular-shaped piece 31 on the top end side is made shorter, so
that rigidity of the respective circular-shaped pieces can be strengthened. Further, the
reinforcing leg 5 is disposed on the base end side of each of the circular-shaped pieces, so
that the top end side of each of the circular-shaped pieces can be reinforced. In particular, in
this embodiment, a substantially triangle shape is formed by the reinforcing leg 5, the base
end side of the circular-shaped piece, and a portion of the steel pipe type sheet pile body I
surrounded. thereby, so that rigidity of this portion can be increased.        Further, in this
embodiment, holes 16 for discharging highly pressurized water toward the outer
circumferential surface of the steel pipe type sheet pile body I are provided to each leg 5 at
intervals in the vertical direction.        In this embodiment, a water-expanding water-stop
material 13 is provided in the opposing inner surfaces of the top end portions of the respective
long circular-shaped pieces, whereby water stopping function is realized by expanding the
water-expanding water-stop material 13. [0051.]        Next, with reference to FIG 23, the holes
16 formed in the leg 5 in the respective embodiments will be described in detail.        In a case
where the steel pipe type sheet pile 2 is inserted deep underground to construct. the
temporary earth-retaining wall 19 for retaining the. earth, the steel pipe type sheet pile 2 is
subjected to frictional force between the steel pipe type sheet pile 2 and the 5w-rounding
ground 21, self weight of the steel pipe type sheet pile 2 or adhesive force via the
water-expanding water-stop material between the joints and the like as drawing resistance of
the steel pipe type sheet pile 2 at the time of drawing the steel pipe type sheet pile 2 from the
upper side. Assuming that the steel pipe type sheet pile has a diameter of 1000 mm and a
thickness of 12 mm for example, the self weight of the steel pipe type sheet pile 2 is about 3
IN per meter of the steel pipe type sheet pile. On the other hand, in a case where the
adhesive force is 20 leftilm2 assuming the general soft clay ground, the frictional resistance
with the surrounding ground is about 60 kN per meter of length of the 
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example, the outer protrusion 29 or the inner protrusion 28 is intermittently provided.

In this variation example, the inner protrusion 28 and the outer protrusion 29 arc

arranged in a staggered manner at intervals in the vertical direction. By arranging the

outer protrusion 29 in the staggered manner at intervals in the vertical direction with

respect to the inner protrusion 28, it is possible to reduce a possibility that the inner

protrusion 28 is engaged with the outer protrusion 29 atthe time of drawing the steel pipe

type sheet pi\e2, and the drawing operation becomes easy because the inner protrusion 28

and the outer protrusion 29 are not engaged with each other at the beginning of drawing

operation.

[004e]

[Seventh Embodiment]

FIG.22 is a transverse cross-section illustrating joints according to a seventh

embodiment of the present invention having a reinforcing leg, and a joint connection

structure in which the joints are connected with each other.

In this embodiment, a pipe-shaped steel tube joint 33 having a slit along a

longitudinal direction thereof is welded to a steel pipe type sheet pile body 1. Further,

there is provided a reinforcing leg 5 formed by a band-shaped steel plate in which an outer

surface ofa center portion ofa short circular-shaped piece 32 in the pipe-shaped steel tube

joint 33 with the slit is connected with an outer surface of the steel pipe type sheet pile

body 1. One end of the reinforcing leg 5 is welded to a short or long circular-shaped

piece, and the other end thereof is welded to the outer surface of the steel pipe type sheet

pile body 1. This makes the leg 5 function as an angle brace. Further, a hollow portion

15 is formed by the reinforcing leg 5, the short circular-shaped piece 32 (or long

circular-shaped piece 31, which will be described later), and the outer surface of the steel

pipe type sheet pile body 1. In this embodiment, the steel pipe joint 33 serves as a joint

interlocking portion as the joint body.

[00s0]

In this embodiment, the vicinity of the center portion of the long circular-shaped

piece 31 and the vicinity of the top end portion of the short circular-shaped piece 32 are

steel pipe type sheet pile, which is 20 times as large as the self weight of the steel pipe type
sheet. pile. As can he understood from an example of combination between the steel pipe
type sheet pile and the ground, the frictional force with the surrounding ground accounts for a
large portion of the drawing resistance of the steel pipe type sheet pile. Therefore, in order to
reduce the damage of the joint of the steel pipe type sheet pile and make it possible to be
recycled, it is important to prevent force that causes the joint to excessively deform, and it is
essential to reduce the drawing force. [0052]        0 'the resistances described above, by
reducing the frictional force between the steel pipe type sheet pile 2 and the surrounding
ground 21, it is possible to largely reduce the force required for drawing the steel pipe type
sheet pile 2. The holes 16 are provided to the leg 5 at intervals in the vertical direction, and
highly pressurized water is discharged from the holes 16 toward the outer surface of the steel
pipe type sheet pile 2, whereby the ground of the surrounding ground 21 around the outer
surface of the steel pipe type sheet pile 2 is loosened to reduce the frictional force between
the outer surface of the steel pipe type sheet pile 2 and the surrounding ground 21.        When
the highly pressurized water is supplied to the hollow portion 15, a discharging force of the
highly pressurized water discharged from the holes 16 at the lower position in a state where
the sheet pile 2 stands vertically is larger than a discharging force of the highly pressurized
water discharged from the holes 16 at the upper position in a state where the sheet pile 2
stands vertically. Therefore, it is necessary to set the discharging force of the highly
pressurized water discharged from the holes 16 at the upper position at a predetermined
value or higher, to sufficiently loosen the ground around the outer surface of the steel pipe
type sheet pile 2, To this end, as illustrated in FIG MIL it may be possible to dispose a check
valve 22 to holes 16 at the lower position to adjust tlie. discharging force such that the
discharging force of the highly pressurized water discharged from the holes 16 at the upper
position is equal. to the discharging force of the highly pressurized water discharged from the
holes 16 at the lower position. [0053]  34        The check valve 22 may be, thr example, a
rubber check valve 22a having a slit 22b or a eeneral check valve having a hall-shaped metal
valve body pressed against a valve seat by application of spring pressure, The chock valve 22
can be installed to the 
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each connected to the reinforcing leg 5. As a result, a protruding length of the long

circular-shaped piece 31 on the top end side is made shorter, so that rigidity of the

respective circular-shaped pieces can be strengthened. Further, the reinforcing leg 5 is

disposed on the base end side of each of the circular-shaped pieces, so that the top end side

of each of the circular-shaped pieces can be reinforced. In particular, in this embodiment,

a substantially triangle shape is formed by the reinforcing leg 5, the base end side of the

circular-shaped piece, and a portion of the steel pipe type sheet pile body 1 surrounded

thereby, so that rigidity of this portion can be increased.

Further, in this embodiment, holes 16 for discharging highly pressurized water

toward the outer circumferential surface of the steel pipe type sheet pile body 1 are

provided to each leg5 at intervals in the vertical direction.

In this embodiment, a water-expanding water-stop material 13 is provided in the

opposing inner surfaces of the top end portions of the respective long circular-shaped

pieces, whereby water stopping function is realized by expanding the water-expanding

water-stop material 13.

[00s 1]

Next, with reference to FIG. 23, the holes 16 formed in the leg 5 in the respective

embodiments will be described in detail.

In a case where the steel pipe type sheet pile 2 is inserted deep underground to

construct the temporary earth-retaining wall 19 for retaining the earth, the steel pipe type

sheet pile 2 is subjected to frictional force between the steel pipe type sheet pile 2 arÅthe

surrounding ground 21, self weight of the steel pipe type sheet píle2 or adhesive force via

the water-expanding water-stop material between the joints and the like as drawing

resistance of the steel pipe type sheet pile 2 at the time of drawing the steel pipe type sheet

pile2 from the upper side. Assuming that the steel pipe type sheet pile has a diameter of

1000 mm and a thickness of 12 mm for example, the self weight of the steel pipe type

sheet pile 2 is about 3 klr{ per meter of the steel pipe type sheet pile. On the other hand,

in a case where the adhesive force is 20 klI/m2 assuming the general soft clay ground, the

frictional resistance with the surrounding ground is about 60 lòT per meter of length of the

leg 5 of the joint 3,4 before the leg 5 of the joint 3 or 4 is attached to the sheet pile body I. The
highly pressurized water can be discharged from all of the holes 16 in the vertical direction at
the same time, by setting valve-opening pressure of the check valve 22 such that the
valve-opening pressure increases as the position of the check valve 22 becomes lower in the
vertical direction (that is, vertical direction at the time when the sheet pile 2 stands vertically).
By setting the valve-opening pressure of all of the cheek valve in the vertical direction to be
equal, the lower the positions of the holes 16 are, the higher the discharging pressure of the
highly pressurized water is. [00541        FIG. 25 Must!.ates a statc where a
highly-pressurized-water supplying pipe is inserted into a joint in a joint connection structure in
which steel pipe type sheet piles according to the sixth embodiment of the present invention
are connected with each other.        Difference between the joint connection structure of this
embodiment and the joint connection structure illustrated in FIG. 15 is that, in the embodiment
illustrated in FIG. 25, a positioning cngaeement section 23 formed by a recessed groove 25
continuing in the vertical direction is symmetrically provided continuously in the vertical
direction on the inner surface of each of the circular-shaped leg 5 of the male joint 3. L00551
The positioning engagement section 23 may be continuous protrusion. In this case, a
recessed groove is formed on the highly-pressurized-water supplying pipe to be engaged with
the joint.        More specifically, in this embodiment, the positioning engagement section 23
comprising the continuous recess or protrusion in the longitudinal direction is provided on the
inner circumferential surface of the hollow portion 15 surrounded by the joint interlocking
portion 6A or 6B serving as the joint body, the legs 5 and the connection section 24
connecting the respective leg.  35        The number of the recessed groove 25 serving as the
positioning engagement section 23 can be one or more, and three grooves or four grooves
may he possible. The shape of the cross-section of the recessed groove 25 serving as the
positioning engagement section 23 is not specifically limited, and it may he possible to fonn
the cross-section of the recessed groove 25 into a semi-circular shape or rectangular shape.
[0056] 
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steel pipe type sheet pile, which is 20 times as large as the self weight of the steel pipe

type sheet pile. As can be understood from an example of combination between the steel

pipe type sheet pile and the ground, the frictional force with the surrounding ground

accounts for a large portion of the drawing resistance of the steel pipe type sheet pile.

Therefore, in order to reduce the damage of the joint of the steel pipe type sheet pile and

make it possible to be recycled, it is important to prevent force that causes the joint to

excessively deform, and it is essential to reduce the drawing force.

[00s2]

Of the resistances described above, by reducing the frictional force between the

steel pipe type sheet pile 2 and the surrounding ground 2l , it is possible to largely reduce

the force required for drawing the steel pipe type sheet pile 2. The holes 16 are provided

to the leg 5 at intervals in the vertical direction, and higtrly pressurized water is discharged

from the holes 16 toward the outer surface of the steel pipe type sheet pile2, whereby the

ground of the surrounding ground 21 around the outer surface of the steel pipe type sheet

pile 2 is loosened to reduce the frictional force between the outer surface of the steel pipe

type sheet pile 2 and the surrounding ground 21.

When the highly pressurized water is supplied to the hollow portion 15, a

discharging force of the highly pressurized water discharged from the holes 16 at the

lower position in a state where the sheet prle2 stands vertically is larger than a discharging

force of the highly pressurized water discharged from the holes 16 at the upper position in

a state where the sheet pile 2 stands vertically. Therefore, it is necessary to set the

discharging force of the highly pressurized water discharged from the holes 16 at the

upper position at a predetermined value or higher, to sufficiently loosen the ground around

the outer surface of the steel pipe type sheet pile 2. To this end, as illustrated in FIG. 248,

it may be possible to dispose a check valve 22 to holes 16 at the lower position to adjust

the discharging force such that the discharging force of the highly pressurized water

discharged from the holes 16 at the upper position is equal to the discharging force of the

highly pressurized water discharged from the holes 16 at the lower position.

[00s3]

As indicated by the double dot chain line corresponding to a recessed groove 25 in HU 25, a
protnision 26 is symmetrically provided on the outer surface of the highly-pressurized-water
supplying pipe 17 to be inserted into the hollow portion 15, By fitting the protrusion 26 to the
recessed groove 25, and inserting and positioning the highly-pressurized-water supplying pipe
17 into the hollow portion; it is possible to match the nozzles provided within the
highly-pressurized-water supplying pipe 17 with the holes provided to the leg 5 without shifting
in. the circumferential direction of the pipe 17.        re, only by positioning the pipe 17 correctly
in the vertical direction at the time of inserting the pipe 17, it is possible to march the nozzles
provided to the higialy-pressurized-water supplying pipe 17 with the holes provided to the leg
5 at a predeteminied position.        Further, the positions of the holes 16 provided to the leg 5
on the steel pipe type sheet pile side can be correctly obtained by measuring them before
inserted underground. By measuring the distance of lowering the highly-pressurized-water
supplying pipe 17, it is possible to correctly match the positions of the nozzles of the
highly-pressurized-water supplying pipe 17 with the positions of the holes on the leg 5 side,
[0057]        It should he noted that, although not shown, in the first to fifth embodiments, one
or preferably two positioning engagement sections 23 formed by the recessed groove or
protrusion continuing in the vertical direction may be provided on th.e inner circumferential
surface of the hollow portion 15 surrounded by the female joint interlocking portion 6A or male
joint interlocking portion 68 serving as the joint body, the leg 5 and the steel pipe type sheet
pile body 1, in this case, the highly-pressurized-water  supplying pipe 17 can be lowered from
the ground surface, and water pressure is not applied to the hollow portion 15, whereby
quality required for welding the leg 5 can be reduced. [0058]        In a. case where the highly
pressurized water (water jet) is continuously discharged from the holes 1.6 or nozzles
provided to the highly-pressurized-water supplying pipe 17 at. a pressure of 147 MPa for one
minute with a volume of 300 liter, it is possible to obtain a cutting depth of about 700 rmn in an
extremely hard. ground. having an N value of 50 in the surrounding ground. [0059] 
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The check valve 22 may be, for example, a rubber check valve 22a having a slit

22b or a general check valve having a ball-shaped metal valve body pressed against a

valve seat by application of spring pressure. The check valve 22 can be installed to the

leg 5 of the joint 3, 4 before the leg 5 of the joint 3 or 4 is attached to the sheet pile body 1.

The highly pressurized water can be discharged from all of the holes 16 in the vertical

direction at the same time, by setting valve-opening pressure of the check valve 22 such

that the valve-opening pressure increases as the position of the check valve 22 becomes

lower in the vertical direction (that is, vertical direction at the time when the sheet pile 2

stands vertically). By setting the valve-opening pressure of all of the check valve in the

vertical direction to be equal, the lower the positions of the holes 16 are, the higher the

discharging pressure of the highly presswized water is.

[00s4]

FIG. 25 illustrates a state where a highly-pressurized-water supplying pipe is

inserted into a joint in a joint connection structure in which steel pipe type sheet piles

according to the sixth embodiment of the present invention are connected with each other.

Difference between the joint connection structure of this embodiment and the

joint connection structwe illustrated in FIG. 15 is that, in the embodiment illustrated in

FIG. 25, a positioning engagement section 23 formed by a recessed groove 25 continuing

in the vertical direction is symmetrically provided continuously in the vertical direction on

the inner surface of each of the circular-shaped leg 5 of the male joint 3.

[00ss]

The positioning engagement section 23 may be continuous protrusion. In this

case, a recessed groove is formed on the highly-presswized-water supplying pipe to be

engaged with the joint.

More specif,rcally, in this embodiment, the positioning engagement section 23

comprising the continuous recess or protrusion in the longitudinal direction is provided on

the inner circumferential surface of the hollow portion l5 surrounded by the joint

interlocking portion 6A or 6B serving as the joint body, the legs 5 and the connection

section 24 cowtecting the respective leg.

It should be noted that, in general, a pipe diameter of the steel pipe type sheet pile body 1 is
about 700 ram to 1.6000 mm itt diameter. It is sufficient for the discharged water to reach
about 550 to 1.250 mm, because an area that requires reduced adhesive between the steel,
pipe type sheet pile 2 and the ground by using the highly pressurized water discharged from
the holes 16 arranged in a line is 1/4 of the circumferential length of the steel pipe type sheet
pile body 1. In a case of about 900 mm for example, 1/4 of the circumferential length of the
steel pipe type sheet pile body 1 is about 700 mm, and hence, the highly pressurized water
reaches about the central portion of the outer surface of the steel pipe type sheet pile body I
with a cutting depth of about 700 mm. Therefore, the ground around the outer peripheral
surface of the steel pipe type sheet pile body 1 is loosened; the adhesive between, the steel
pipe type sheet pile 2 and the ground is reduced; and the frictional resistance at the time of
drawing operation is significantly reduced, whereby it is possible to easily draw the steel pipe
type sheet pile 2. Further, by reducing the force required for drawing operation, the steel tube
body is less deformed., and the deformation force acting on the joint can be significantly
reduced, so that it is possible to reduce the deformation of the joint and significantly decrease
the repair operation. As a result, cost requited for drawing operation and repair operation after
the drawing operation can be reduced, and the steel pipe type sheet pile 2 can be recycled
economically. Note that the discharging pressure can. be appropriately set through designing
operation in accordance with the strength of the ground. Further, the inclined angle of the
boles 16 with respect to the steel pipe type sheet pile body 1 is appropriately set by taking the
pipe diameter of the steel pipe type sheet pile body 1 into consideration. [0060]        Further,
by applying and forming the water-expanding water-stop material on the steel pipe type sheet
pile 2 in advance, the material absorbs water in the surrounding ground and expands; the
frictional resistance with the ground is reduced, so that the drawing operation can be easily
performed, [0061]        By applying the water-expanding water-stop material on the steel pipe
type sheet pile, the water-expanding water-stop material is made function ics a
friction-reducing material., Then, by discharging the highly pressurized water from the joint
toward the outer surface of the steel pipe type sheet pile body as is the case with the present
invention, the water-expanding water-stop material applied on the surface of the sheet pile is
made expand, and can be made securely function as the friction-reducing material.        In
particular, in the present invention, the holes 16 are provided to the log 5 on the front surface
side and the leg 5 on the rear surface side of the steel pipe type sheet pile 2, and hence, it is
possible to loosen the ground on both the front surface side and the rear surface side of the
steel pipe type sheet pile 2, and significantly reduce the frictional resistance of the ground with
respect to both the front and the rear surface sides of the steel pipe type sheet pile. [0062]
Next, description will be triade of a ease where the steel pipe type sheet pile 2 according to
the respective embodiments described above is inserted underground; the temporary
earth-retaining wall 19 for retaining the earth is constructed; and then, the steel pipe type
sheet pile 2 for temporary use is drawn. In a case where the highly pressurized water is
supplied to the hollow portion 15, a coupler 20 is provided at the upper end portion of the
hollow portion 15 of the female joint 4 or the male joint 3 depending on applications. The
coupler 20 is a connection member for supplying the highly 
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The number of the recessed groove 25 serving as the positioning engagement

section 23 canbe one or more, and three grooves or four grooves may be possible. The

shape of the cross-section of the recessed groove 25 serving as the positioning engagement

section 23 is not specifically limited, and it may be possible to form the cross-section of

the recessed groove 25 into a semi-circular shape or rectangular shape.

[00s6]

As indicated by the double dot chain line corresponding to a recessed groove 25

in FIG. 25, a protrusion 26 is symmetrically provided on the outer surface of the

highly-pressurized-water supplying pipe 17 to be inserted into the hollow portion 15. By

fitting the protrusion2í to the recessed groove 25, and inserting and positioning the

highly-pressurized-water supplying pipe 17 into the hollow portion, it is possible to match

the nozzles provided within the highly-pressurized-water supplying pipe 17 with the holes

provided to the leg 5 without shifting in the circumferential direction of the pipe 17.

Therefore, only by positioning the pipe 17 correctly in the vertical direction at the time of

inserting the pipe 17, it is possible to match the nozzles provided to the

highly-pressurized-water supplying pipe 17 with the holes provided to the leg 5 at a

predetermined position.

Further, the positions of the holes 16 provided to the leg 5 on the steel pipe type

sheet pile side can be correctly obtained by measuring them before inserted underground.

By measuring the distance of lowering the highly-pressurized-water supplying pipe 17, it

is possible to correctly match the positions of the nozzles of the highly-pressurized-water

supplying pipe 17 with the positions of the holes on the leg 5 side.

[00s7]

It should be noted that, although not shown, in the first to fifth embodiments, one

or preferably two positioning engagement sections 23 formed by the recessed groovs or

protrusion continuing in the vertical direction may be provided on the inner

circumferential surface of the hollow portion 15 surrounded by the female joint

interlocking portion 6A or male joint interlocking portion 6B serving as the joint body, the

leg 5 and the steel pipe type sheet pile body 1. In this case, the highly-pressurized-water

38 pressurized water, and also functions as a lid for preventing the pressure from leaking out
of the upper portion at the time of supplying the highly pressurized water. As illustrated in FIG.
7, a steel-type coupler may he welded, or it may be possible to use a coupler formed, by
combining a. steel tube with a pressurizing-type rubber packer, which is not shown. The
highly-pressurized-water supplying pipe 17 is connected with the coupler The drawing
operation is performed in a state where the highly pressurized water is supplied form th.e
highly-pressurized-water supplying pipe 17 to the hollow portion 15; the highly pressurized
water is discharged from the holes 16 toward the outer surface of the steel pipe typo sheet
pile body 1; the ground around the steel pipe type sheet pile body I and the joints 3.4 is
loosened; and, the frictional resistance of the surrounding ground 21 with respect to the steel
pipe type sheet pile body 1 (and the joints 3, 4) is reduced. [0063]        In the case described
above,it should be noted that, at the time of drawing the steel pipe type sheet pile 2, all the
steel pipe type sheet piles are removed by sequentially repeating the operation in which the
steel pipe type sheet pile located at the upper portion is out and removed as needed, and the
coupler and the highly-1 -ed-water supplying pipe are jointed again at the upper end portion.
of the space of the joint of the remaining steel pipe type sheet pile.        Note that the
operation described above is not required in a ease where a large crane or the like that can
draw the steel pipe type sheet pile at one time is used. [0064]        At the time of inserting the
highly-pressurized-water supplying pipe 17 into the hollow portion 15, the nozzles provided to
the highly-pressurized-water supplying pipe 17 are matched with the positions of the holes 16
provided to the leg 5, so that the highly pressurized water discharged out of the nozzles of the
highly-pressurized-water supplying pipe 17 is made pass through the holes 16 provided to the
leg 5 to discharge the water toward the outer surface side of the steel pipe type sheet pile
body 1. This makes it possible to reduce the friction between the steel pipe type sheet pile 2
and the ground to drawn the steel pipe type sheet pile 2 as similar manner to the operation
described above.  39 [0065] 
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supplying pipe 17 can be lowered from the ground surface, and water pressure is not

applied to the hollow portion 15, whereby quality required for welding the leg 5 can be

reduced.

[00s8]

In a case where the highly pressurized water (water jet) is continuously

discharged from the holes l6 or nozzles provided to the highly-pressurized-water

supplying pipe 17 at a pressure of 14.7 MPa for one minute with a volume of 300 liter, it is

possible to obtain a cutting depth of about 700 mm in an extremely hard ground having an

N value of 50 in the surrounding ground.

[00se]

It should be noted that, in general, a pipe diameter of the steel pipe type sheet pile

body I is about 700 mm to 16000 mm in diameter. It is suffrcient for the discharged

water to reach about 550 to 1250 mm, because an area that requires reduced adhesive

between the steel pipe type sheet pile 2 and the ground by using the highly pressurized

water discharged from the holes 16 arranged in a line is ll4 of the circumferential length

of the steel pipe type sheet pile body l. In a case of about 900 mm for example,ll4 of

the circumferential length of the steel pipe type sheet pile body 1 is about 700 mm, and

hence, the highly pressurized water reaches about the central portion of the outer surface

of the steel pipe type sheet pile body 1 with a cutting depth of about 700 mm. Therefore,

the ground around the outer peripheral surface of the steel pipe type sheet pile body 1 is

loosened; the adhesive between the steel pipe type sheet pile 2 andthe ground is reduced;

and the frictional resistance at the time of drawing operation is significantly reduced,

whereby it is possible to easily draw the steel pipe type sheet pile2. Further, by reducing

the force required for drawing operation, the steel tube body is less deformed, and the

deformation force acting on the joint can be significantly reduced, so that it is possible to

reduce the deformation of the joint and significantly decrease the repair operation. As a

result, cost required for drawing operation and repair operation after the drawing operation

can be reduced, and the steel pipe type sheet piIe2 can be recycled economically.

Note that the discharging pressure can be appropriately set through designing

In the case described above, it should. be noted that, at the time of drawing the steel pipe
type sheet pile 2, the steel pipe type sheet pile located at the upper portion is cut and
removed as needed. Farther, the highly-pressurized-water supplying pipe is configured by
,lointing, plural highly-pressurized-water supplying pipes as needed. Therefore, all the steel
pipe type sheet piles are removed by sequentially repeatin.g the operation in which the upper
side of the highly-pressurized-water supplying pipe is removed while the lower side thereof is
supported, and the highly-pressurized-water supplying pipe is jointed again after the upper
steel pipe type sheet pile is removed. [00661        The drawing operation may be performed
by providing plural clamps to the steel pipe type sheet pile body, holding the steel pipe type
sheet pile by means of the clamp, and. drawing the steel pipe type sheet pile as well as the
clamps by the crane. Further, the steel pipe type sheet pile may be drawn by applying
vibration to the steel pipe type sheet pile body by vibrator at the time of drawing, in a state
where the plural clamps and a three-point-supported pile driver having a leader are used, and
a hydraulic jack is installed into the leader in a positionally adjustable trimmer. [0067]        It
should be noted that, in. the embodiment above, explanation has been made of a case where
the friction between the outer surface of the steel pipe type sheet pile body I. and the
surrounding ground 21 is reduced by discharging the highly pressurized water (water jet). In
addition to this, it may be possible to reduce the friction of the interlocking portion between the
male joint 3 and the female joint 4 adjacent to each other at the time of drawing the steel pipe
type sheet pile 2 by discharging the highly pressurized water, or to reduce the friction between
the male joint 3 or the female joint 4 and the surrounding ground. In this ease, the steel pipe
type sheet pile 2 can be thriller easily drawn and the load caused by the friction of the joint
portion can also be reduced., thereby reducing the damage at the joint. Such a mode
described above will be described in detail with, reference to MI 26I  4.0 [0068] [Ninth
Embodiment]        FIG. 26 is an expanded view illustrating a ioint interlocking portion in a
temporary earth-retaining, wall for retaining the earth, which uses a steel pipe type sheet pile
2 according to a ninth embodiment. A groove bottom section 8 of a female joint 4 is provided
with a hole (second discharging hole) 44 making a hollow portion 15 of the female joint
communicate with a female joint interlocking portion 6A. This is a mode in which the highly
pressurized. water is discharged into the joint to reduce the friction at the time of drawing
operation.        Further, two holes (second discharging hole) 45 are provided at a bottom plate
11 of the male joint 3 on both sides of a web 12 to make the hollow portion 15 of the male joint
3 communicate with a surrounding space of the web 12 of a male joint interlocking portion 63.
This is a mode in which the highly pressurized water is discharged in the joint interlocking
portion or the vicinity thereof to reduce the friction at the time of drawing operation. [0069] 
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operation in accordance with the strenglh of the ground. Further, the inclined angle of

the holes 16 with respect to the steel pipe type sheet pile body 1 is appropriately set by

taking the pipe diameter of the steel pipe type sheet pile body 1 into consideration.

[0060]

Further, by applying and forming the water-expanding water-stop material on the

steel pipe type sheet pile2 in advance, the material absorbs water in the surrounding

ground and expands; the frictional resistance with the ground is reduced, so that the

drawing operation can be easily performed.

[006r]

By applying the water-expanding water-stop material on the steel pipe type sheet

pile, the water-expanding water-stop material is made function as a friction-reducing

material. Then, by discharging the highly pressurized water from the joint toward the

outer surface of the steel pipe type sheet pile body as is the case with the present invention,

the water-expanding water-stop material applied on the surface of the sheet pile is made

expand, and can be made securely fimction as the friction-reducing material.

In particular, in the present invention, the holes 16 are provided to the leg 5 on the

front surface side and the leg 5 on the rear surface side of the steel pipe type sheet pile 2,

and hence, it is possible to loosen the ground on both the front surface side and the rear

surface side of the steel pipe type sheet pile2, and significantly reduce the frictional

resistance of the ground with respect to both the front and the rear surface sides of the

steel pipe type sheet pile.

[0062]

Next, description will be made of a case where the steel pipe type sheet pile 2

according to the respective embodiments described above is inserted underground; the

temporary earth-retaining wall 19 for retaining the earth is constructed; and then, the steel

pipe type sheet pile 2 for temporary use is drawn. In a case where the highly pressurized

water is supplied to the hollow portion 15, a coupler 20 is provided at the upper end

portion of the hollow portion 15 of the female joint 4 or the male joint 3 depending on

applications. The coupler 20 is a connection member for supplying the highly

In these case, similar to the embodiments described above, the highly pressurized water
supplied to the hollow portion 15 of the female joint 4 or male joint 3, or the highly pressurized
water supplied to the highly-pressurized-water supplying pipe disposed in the hollow portion
15 of the female joint 4 or male joint 3 is discharged from the hole 44 or holes 45.        By
providing the bole 44 to the female joint 4 or the holes 45 to the male joint, it is possible to
reduce the friction of the interlocking portion. of the male joint 3 and the female joint 4
adjacent to each other in a case where the plural steel pipe type sheet piles are arranged.
adjacent to each other, and reduce the friction between the steel pipe type sheet pile and the
surrounding ground in a case where the steel pipe type sheet. piles are not arranged adjacent
to each. other. [0070] Intervals of the holes 44 provided to the female joint 4 in the vertical
direction  and intervals of the holes 45 provided to the male joint 3 in the vertical direction may
he set at the same intervals as the holes 16 provided to the leg, 5 of the female joint 4 or male
joint 3 in the vertical direction. However, it is desirable for the holes to be positionally
displaced in the vertical direction in order to reduce the loss of cross-section of the joint
portion in the same horizontal position.        It should be noted that the discharging directions
of the holes 16 provided to the leg 5 of the female joint 4 or male joint 3 and the discharging
directions of the holes 44, 45 provided to the female joint 4 or male joint 3 may be set in any
direction of the horizontal direction, the upward direction, and the downward direction. [00711
At the time of carrying out the present invention, water used as the highly pressurized water
may be tap water, or liquid having the friction-reducing material combined therewith, Further,
the steel pipe type sheet pile body 1 may be a steel pipe having circular-shaped cross-section
or steel tube having square-shaped cross-section. Industrial Applicabili. [0072] 
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pressuized \¡/ater, and also functions as a lid for preventing the pressure from leaking out

of the upper portion at the time of supplying the highly pressurized water. As illustrated

in FIG. 7, a steel-type coupler may be welded, or it may be possible to use a coupler

formed by combining a steel tube with a pressurizing-type rubber packer, which is not

shown. The highly-pressurized-water supplying pipe 17 is connected with the coupler 20.

The drawing operation is performed in a state where the highly pressurized water is

supplied form the highly-pressurized-water supplying pipe 17 to the hollow portion 15;

the highly pressurized water is discharged from the holes 16 toward the outer surface of

the steel pipe type sheet pile body l; the ground around the steel pipe type sheet pile body

1 and the joints 3, 4 is loosened; and, the frictional resistance of the surrounding ground

21 with respect to the steel pipe type sheet pile body 1 (and the joints 3, 4) is reduced.

[0063]

In the case described above, it should be noted that, atthe time of drawing the

steel pipe type sheet pile 2, all the steel pipe type sheet piles are removed by sequentially

repeating the operation in which the steel pipe type sheet pile located at the upper portion

is cut and removed as needed, and the coupler and the highly-pressurized-water supplying

pipe are jointed again at the upper end portion of the space of the joint of the remaining

steel pipe type sheet pile.

Note that the operation described above is not required in a case where a large

crane or the like that can draw the steel pipe type sheet pile at one time is used.

[0064]

At the time of inserting the highly-pressurized-water supplying pipe 17 into the

hollow portion 15, the nozzles provided to the highly-presstuized-water supplying pipe 17

are matched with the positions of the holes 16 provided to the leg 5, so that the highly

pressurized water discharged out of the nozzles of the highly-pressurized-water supplying

pipe 17 is made pass through the holes 16 provided to the leg 5 to discharge the water

toward the outer surface side of the steel pipe type sheet pile body 1. This makes it

possible to reduce the friction between the steel pipe type sheet pile 2 andthe ground to

drawn the steel pipe type sheet pile 2 as similar manner to the operation described above.

According to the steel, pipe type sheet pile of the present invention, it is possible to
significantly strengthen rigidity such as tensile strength of a joint in the vertical direction and
shearing strength of a joint in the lateral direction (horizontal direction). Further, according to
the steel pipe type sheet pile of the present invention, it is possible to draw and recycle a steel
pipe type sheet pile by discharging highly pressurized water from the first discharging hole to
reduce the friction between the outer surface of the steel pipe type sheet pile and the ground,
even when the steel pipe type sheet pile is inserted deep underground for temporary use.
Further, it is possible to prevent a sheet pile and joint from being damaged, and recycle the
steel pipe type sheet pile using a joint having a simple structure.  42 [0073] Steel pipe type
sheet pile body 2Steel pipe type sheet pile 3Male joint 4Female joint 5Leg 6AFemale joint
interlocking. portion (female joint body) 613Male joint interlocking portion (male joint body) 
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[0065]

In the case described above, it should be noted that, atthe time of drawing the

steel pipe type sheet pile 2, the steel pipe type sheet pile located at the upper portion is cut

and removed as needed. Further, the highly-pressurized-water supplying pipe is

configured by jointing plural highly-pressurized-water supplying pipes as needed.

Therefore, all the steel pipe type sheet piles are removed by sequentially repeating the

operation in which the upper side of the highly-pressurized-water supplying pipe is

removed while the lower side thereof is supported, and the highly-pressurized-water

supplying pipe is jointed again after the upper steel pipe type sheet pile is removed.

[0066]

The drawing operation may be performed by providing plural clamps to the steel

pipe type sheet pile body, holding the steel pipe type sheet pile by means of the clamp, and

drawing the steel pipe type sheet pile as well as the clamps by the crane. Further, the

steel pipe type sheet pile may be drawn by applying vibration to the steel pipe type sheet

pile body by vibrator at the time of drawing, in a state where the plural clamps and a

three-point-supported pile driver having a leader are used, and a hydraulic jack is installed

into the leader in a positionally adjustable manner.

[0067]

It should be noted that, in the embodiment above, explanation has been made of a

case where the friction between the outer surface of the steel pipe type sheet pile body 1

and the surrounding ground 2l is reduced by discharging the highly presswized water

(water jet). In addition to this, it may be possible to reduce the friction of the

interlocking portion between the male joint 3 and the female joint 4 adjacent to each other

at the time of drawing the steel pipe type sheet pile2 by discharging the highly pressurized

water, or to reduce the friction between the male joint 3 or the female joint 4 and the

surrounding ground. In this case, the steel pipe type sheet pile 2 can be further easily

drawn and the load caused by the friction of the joint portion can also be reduced, thereby

reducing the damage at the joint. Such a mode described above will be described in

detail with reference to FIG.26.

7Side plate 8Groove bottom plate 9Lip 10Flange 11Bottom plate 12Web 13'Water-expanding
water-stop material Outer surface of steel pipe 15Hollow portion 16Hole
17Highly-pressurized-water supplying pipe 
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[0068]

fNinth Embodiment]

FIG. 26 is an expanded view illustrating a joint interlocking portion in a

temporary earth-retaining wall for retaining the earth, which uses a steel pipe type sheet

pile2 according to a ninth embodiment. A groove bottom section 8 of a female joint 4 is

provided with a hole (second discharging hole) 44 making a hollow portion 15 of the

female joint communicate with a female joint interlocking portion 64. This is a mode in

which the highly pressurized water is discharged into the joint to reduce the friction at the

time of drawing operation.

Further, two holes (second discharging hole) 45 are providedatabottom plate 11

of the male joint 3 on both sides of a web 12 to make the hollow portion 15 of the male

joint 3 communicate with a swrounding space of the web 12 of a male joint interlocking

portion 68. This is a mode in which the highly pressurized water is discharged in the

joint interlocking portion or the vicinity thereof to reduce the friction at the time of

drawing operation.

[006e]

In these case, similar to the embodiments described above, the highly pressurized

water supplied to the hollow portion 15 of the female joint 4 or male joint 3, or the highly

pressurized water supplied to the highly-pressurized-water supplying pipe disposed in the

hollow portion l5 of the female joint 4 or male joint 3 is discharged from the hole 44 or

holes 45.

By providing the hole 44 to the female joint 4 or the holes 45 to the male joint, it

is possible to reduce the friction of the interlocking portion of the male joint 3 and the

female joint 4 adjacentto each other in a case where the plural steel pipe type sheet piles

are affanged adjacent to each other, and reduce the friction between the steel pipe type

sheet pile and the surrounding ground in a case where the steel pipe type sheet piles are

not arranged adjacent to each other.

[0070]

Intervals of the holes 44 provided to the female joint 4 in the vertical direction

18Closing plate 19Earth-retaining wall 20Coupler 21Surrounding ground Cheek valve Rubber
check valve 22bSlit 23Positioning engagement section 24Connection section Recessed
groove  
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and intervals of the holes 45 provided to the male joint 3 in the vertical direction may be

set at the same intervals as the holes 16 provided to the leg 5 of the female joint 4 or male

joint 3 in the vertical direction. However, it is desirable for the holes to be positionally

displaced in the vertical direction in order to reduce the loss of cross-section of the joint

portion in the same horizontal position.

It should be noted that the discharging directions of the holes 16 provided to the

leg 5 of the female joint 4 or male joint 3 and the discharging directions of the holes 44, 45

provided to the female joint 4 or male joint 3 may be set in any direction of the horizontal

direction, the upward direction, and the downward direction.

[0071]

At the time of carrying out the present invention, water used as the highly

pressurized water may be tap wafer, or liquid having the friction-reducing material

combined therewith. Further, the steel pipe type sheet pile body I may be a steel pipe

having circular-shaped cross-section or steel tube having square-shaped cross-section.

Industrial Applicability

l0o72l

According to the steel pipe type sheet pile of the present invention, it is possible

to significantly strengthen rigidity such as tensile strength of a joint in the vertical

direction and shearing strength of a joint in the lateral direction (horizontal direction).

Further, according to the steel pipe type sheet pile of the present invention, it is possible to

draw and recycle a steel pipe type sheet pile by discharging highly pressurized water from

the first discharging hole to reduce the friction between the outer surface of the steel pipe

type sheet pile and the ground, even when the steel pipe type sheet pile is inserted deep

underground for temporary use. Further, it is possible to prevent a sheet pile and joint

from being damaged, and recycle the steel pipe type sheet pile using a joint having a

simple structure.

Reference Numerals

43 26Protrusion 27Recess 28Inner protrusion 29Outer protrusion 30Protrusion having a
serni-encle-shaped cross-section 31Long -shaped piece 32Short circular-shaped piece
33Pipe-shaped steel tube joint with slit 34Female joint 35Leg 
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[0073]

1 Steel pipe type sheet pile body

2 Steel pipe type sheet pile

3 Male joint

4 Female joint

5 Leg

6A Female joint interlocking portion (female joint body)

6B Male joint interlocking portion (male joint body)

7

8

9

10

l1

t2

13

T4

15

16

t7

18

l9

20

2l

22

22a

22b

23

24

25

Side plate

Groove bottom plate

Lip

Flange

Bottom plate

Web

Water-expanding water-stop material

Outer surface of steel pipe

Hollow portion

Hole

Highly-pressurized-water supplying pipe

Closing plate

Earth-retaining wall

Coupler

Surrounding ground

Check valve

Rubber check valve

Slit

Positioning engagement section

Connection section

Recessed groove

36Male joint 37Male-female joint 38Steel-female-joint constituting pieces 40Steel pipe type
sheet pile 41Steel pipe type sheet pil.e 42Steel pipe type sheet pile Ground Hole 45Hole
46Wale 47Brace 
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27

28

29

30

31

32

JJ

34

35

36

37

38

40

4t

42

43

44

45

46

47

43

Protrusion

Recess

Inner protrusion

Outer protrusion

Protrusion having a semi-circle-shaped cross-section

Long -shaped piece

Short circular-shaped piece

Pipe-shaped steel tube joint with slit

Female joint

Leg

Male joint

Male-female joint

Steel-female-j oint constituting pieces

Steel pipe type sheet pile

Steel pipe type sheet pile

Steel pipe type sheet pile

Ground

Hole

Hole

Wale

Brace

44 CLAIMS A steel pipe type sheet pile comprising: a sheet pile body formed of a steel pipe;
a first joint provided on an outer surface of the sheet pile 'tidy along a longitudinal direction or
the sheet pile body; and,        a second joint provided on a surface of the sheet pile body of
the first joint opposite the first joint along a longitudinal direction of the sheet pile body,
wherein        each of the first joint and the second joint has a joint body, a first leg disposed on
a front surface side of the sheet pile, and a second leg disposed on a rear surface side of the
sheet pile body so as to be distanced from the first leg and to support the joint body along with
the first leg, the first leg and the second leg are fixed to the sheet pile body,        the first joint
is provided with a first hollow portion extending along a longitudinal direction of the sheet pile
body, one end in the longitudinal, direction of which is closed,        the second joint is provided
with a second hollow portion extending along a longitudinal direction of the sheet pile body,
one end in the longitudinal direction of which is closed, and 



1. A steel pipe type sheet pile comprising:

a sheet pile body formed of a steel pipe;

a f,rrstjoint provided on an outer surface ofthe sheet pile body along a

longitudinal direction of the sheet pile body; and,

a second joint provided on a swface of the sheet pile body of the first joint

opposite the f,rrst joint along a longitudinal direction of the sheet pile body, wherein

each of the first joint and the second joint has a joint body, a f,rrst leg disposed on

a front surface side ofthe sheet pile, and a second leg disposed on a rear surface side of

the sheet pile body so as to be distanced from the first leg and to support the joint body

along with the first leg,

the first leg and the second leg are fixed to the sheet pile body,

the first joint is provided with a first hollow portion extending along a

longitudinal direction of the sheet pile body, one end in the longitudinal direction of which

is closed,

the second joint is provided with a second hollow portion extending along a

longitudinal direction of the sheet pile body one end in the longitudinal direction of which

is closed, and

a first discharging hole for discharging pressurized water from the first hollow

portion and the second hollow portion toward the outside direction is provided at the first

leg and the second leg of the first joint sectioning the first hollow portion and at the first

leg and the second leg of the second joint sectioning the second hollow portion.

44

CLAIMS

2. The steel pipe type sheet pile according to claim 1, wherein

the f,rrst hollow portion is surrounded by the f,rrst joint including the joint bod¡

the first leg and the second leg, and the sheet pile body, and

the second hollow portion is surrounded by the second joint including the joint

body, the first leg and the second leg, and the sheet pile body.

a first discharging hole for discharging pressurized water from portion and the second hollow
portion toward. the outside direction is provided at the first leg and the second leg of the first
joint sectioning the first hollow portion and at the first leg and the second leg of the second
joint sectioning the second hollow portion, The steel pipe type sheet pile according to claim I,
wherein        the first hollow portion is surrounded by the first joint including the joint body, the
first leg and the second leg, and the sheet pile body, and        the second. hollow portion is
surrounded by the second. joint including the joint body, the first Mg and the second leg, and
the sheet pile body.  3.The steel pipe type sheet pile according to claim 1, wherein        the
first hollow portion is surrounded by the first joint including the joint body, the first leg and the
second leg, and connection section of the first log and the second leg being included in the
first joint portion, and        the second hollow portion is surrounded by the first Joint including
the joint body, the first leg and the second leg, and connection section of the first leg and the
second leg being included in the second joint portion. The steel pipe type sheetaccording to
claim 1, wherein the first discharging hole is provided with a nozzle. 



3. The steel pipe type sheet pile according to claim 1, wherein

the first hollow portion is surrounded by the first joint including the joint body,

the first leg and the second leg, and connection section of the first leg and the second leg

being included in the first joint portion, and

the second hollow portion is surrounded by the first joint including the joint body,

the first leg and the second leg, and connection section of the first leg and the second leg

being included in the second joint portion.
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4. The steel pipe type sheet pile according to claim 1, wherein

the first discharging hole is provided with a nozzle.

5. The steel pipe type sheet pile according to claim l, wherein

the leg portion has a plurality of the first discharging holes at intervals in the

longitudinal direction of the joint.

6. The steel pipe type sheet pile according to claim l, wherein

the first discharging hole is obliquely provided such that, an exit thereof is

positioned closer to the outer surface of the sheet pile body on the outer side than an inlet

thereof in the leg.

7. The steel pipe type sheet pile according to claim 1, wherein

a positioning engagement section formed by a recess or protrusion continuing in

the longitudinal direction is provided on the inner circumferential surface of each of the

first hollow portion and the second hollow portion.

8. The steel pipe type sheet pile according to claim 1, wherein

each of the first joint and the second joint is a joint having an H-shaped

cross-section.

5. The steel pipe type sheet pile according to claim 1, wherein        the leg portion has a
plurality of the first discharging holes at intervals in the longitudinal direction of the joint. 6.
The steel pipe type sheet pile according to claim 1, wherein        the first discharging hole is
obliquely provided such that, an exit thereof is positioned closer to the outer surface of the
sheet pile body on. the outer side than an inlet thereof in the leg. 7. The steel pipe type sheet
pile according to claim 1, wherein        a positioning engagement section formed by a recess
or protrusion continuing in the longitudinal direction is provided on the inner circumferential
surface of each of the first hollow portion and. the second. hollow portion. 8. The steel pipe
type sheet pile according to claim I, wherein each of the first joint and the second joint is a
joint having an 11-shaped cross-section.  46 9.A joint structure of a steel pipe type sheet pile,
wherein        a plurality of the steel pipe type sheet piles according to claim 1 are arranged
such that the first joint of one steel pipe type sheet pile and the second joint of the other steel
pipe type sheet pile are fitted to each other; and, 



9. Ajoint structure of a steel pipe type sheet pile, wherein

a plurality of the steel pipe type sheet piles according to claim 1 are arranged such

that the first joint of one steel pipe type sheet pile and the second joint of the other steel

pipe type sheet pile are fitted to each other; and,

the size between outer surfaces of a first protrusion provided on an outer side of

the joint interlocking portion of the first joint is smaller than the size between irmer sides

of second protrusion provided so as to face an inner side of each side plate of the second

joint.
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10. The joint structure of a steel pipe type sheet pile according to claim 9, wherein

the second protrusion provided so as to face the inner side of each of the side

plates of the second joint is disposed on a base end side of the side plate;

the first protrusion provided on the outer side of the joint interlocking portion of

the first joint is disposed so as to be displaced toward the center portion of a flange of the

firstjoint; and,

the second protrusion on the second joint and the first protrusion on the first

protrusion of the first joint are distanced from each other so as not to be engaged with each

other.

11. The joint structure of a steel pipe type sheet pile according to claim 9, wherein

the first protrusion of the first j oint and the second protrusion of the second j oint

are provided continuously in the longitudinal direction of the joint in a staggered manner.

12. The steel pipe type sheet pile accordirig to claim 1, wherein

the jointbody of each of the first joint andthe second joint is apipe-shaped joint

body having a slit provided along the longitudinal direction of the joint.

13. The steel pipe type sheet pile according to claim 1, wherein

the size between outer surfaces of a first protrusion provided on an outer side of the joint
interlocking portion of the first joint is smaller than the size between inner sides of second
prothision provided so as to face an inner side of each side plate oldie second joint. 10.The
joint structure of a steel pipe type sheet pile according to claim 9, wherein        the second
protrusion provided so as to face the inner side of each of the side plates of the second joint is
disposed on a base end sid.e of the side plate;        the first protrusion provided on the outer
side of the joint interlocking po 011 0 the first joint is disposed so as to be displaced toward
the center portion of a flange of the first joint; and        the second protrusion on the second
joint and the first protrusion on the first protrusion of the first joint are distanced from each
other so as not to be engaged with each other.     The joint structure of a steel pipe type sheet
pile according to claim 9, wherein the first protrusion of the first joint and the second
protrusion of the second joint are provided continuously in the longitudinal direction of the joint
in a staggered manner The steel pipe type sheet pile according to claim 1, wherein        the
joint body of each of the first joint and the second joint is a. pipe-shaped joint body having a
slit provided along the longitudinal direction of the joint.  47        the joint body has a second
discharging hole for discharging highly pressurized water to a joint interlocking portion, 
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thejoint body has a second discharging hole for discharging highly pressurized

water into a joint interlocking portion.

14. A wall structure formed by interlocking a plurality of the steel pipe type sheet

piles according to claim 1.

15. The steel pipe type sheet pile according to claim l, wherein

a friction-reducing material is provided on a surface of the steel pipe type sheet

pile.

16. The steel pipe type sheet pile according to claim 1, wherein

the leg is provided on both of the joint body and the sheet pile body, and is a

reinforcing leg for reinforcing the joint.

17. Amethod for drawing the steel pipe type sheet pile according to claim 1 from the

ground, the method including:

supplying presswized water to the first hollow portion and the second hollow

portion;

discharging the presstrized water through the first discharging hole toward the

outer side of the first hollow portion and the second hollow portion; and,

drawing the steel pipe type sheet pile upward after friction between the steel pipe

type sheet pile and the ground is reduced by the pressurized water.

18. Amethod for drawing the steel pipe type sheet pile according to claim I from the

ground, the method including:

inserting a pressurized-water supplying pipe into the first hollow portion and the

second hollow portion;

positioning the first discharging hole to anozzle of the pressurized-water

supplying pipe;

14.A wall structure formed by interlocking a plurality of the steel pipe type sheet piles
according to claim I. 15,The steel pipe type sheet pile according to claim 1, wherein a
friction-reducing material is provided on a surface of the steel pipe type sheet pile, The steel
pipe type sheet pile according to claim 1, wherein        the leg is provided on both of the joint
body an.d the sheet pile bod, and is a reinforcing leg for reinforcing the joint. 17.A method for
drawing the steel pipe type sheet pile according to claim I from the ground, the method
including: supplying pressurized water to the fitst hollow portion and the second hollow
portion; 
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discharging pressurized water supplied to the pressurized-water supplying pipe

through the nozzle and the first discharging hole toward the outer side of the first hollow

portion and the second hollow portion; and,

drawing the steel pipe type sheet pile upward after friction between the steel pipe

type sheet pile and the ground is reduced by discharging the pressurized water.

discharging the pressurized water through the first discharging hole toward the outer side of
the last hollow portion and the secon.d hollow portion; and.,        drawing the steel pipe type
sheet pile upward after friction between, the steel pipe type sheet pile and the ground Is
reduced by the pressurized water, 18,A method for drawing the steel pipe type sheet pile
according to claim 1 from the ground, the method including:        inserting a pressurized-water
supplying pipe into the first hollow portion and. the second hollow portion;        positioning the
first discharging hole to a nozzle of the pressurized-water supplying pipe;  48        discharging
pressurized water supplied to the pressurized-water supplying pipe through the nozzle and
the first discharging hole toward the outer side of the first hollow portion and the second
hollow portion; and,        drawing the steel pipe type sheet pile upward after friction between
the steel pipe type sheet pile and the ground is reduced by dischargina the pressurized water.




