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 pi ﬁ pile, and a wall structure used at
the time of constructing a building or a stru§%ﬁ§@f@ ivil engineering structure, and the

like, and aymethopifar dravwingihe sieelDipe VPSSRt PIRE OF TS RIeseRt %WE%EEEE
claims priority on Japanese Patent Application No, 2008-239397, filed in Japan on September

18, 2008, thelcAMNENTBAIEIWRICR 208 TiRdd, heBiViyTidfereROR BRAKGINGG ARE[OPIR] TYPE
Conventionally, since a steel pipe portion serving as a sheet pile body in a steel pipe type
sheet pileﬁﬁ Tg]:ﬁHriEidity, 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
engineerifgdinieiliféciéquiring 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[ﬁggllf For example, when a steel wall is inserted deep underground, a steel

Comettucting & wall HiE o SLGT A AR 1StS) CSERS Dert O eah i REE ety P5he
temporanyteel 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 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]



coffering in building the structure with an open cutgnethod. [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

heet pil ' il onstityting the temporary structure may be welded to each qther
10 form long steel DI5d BB SR EPHTES HERE ity o SBRIR AR NCISHEF APETHOSHER Habihe
undergroupghes oftﬁé%@eﬁBﬁﬁéfiyaﬂxh&@fya%ﬁrwbaﬁﬁéé}sdd@mhe%mgfgﬁ%hei&% ¥e&pheet

piles inserted underground 1Is large, the long steel pipe type sheet piles are inserted

undergroumdesgoiutiiat allovseredpibofare shpe psteeiqipegypeitieanpiituisng édeéemporary
sequentially to an upp%end of a lower steel pipe type sheet pile that has been alread

inserted uHBEFOMRY. FE0TRfled lowiata Pt trTEBr A 4o Shat bipe e BHewt prreslingt
have beegnigﬁ&rﬁ%@&ﬁggﬁqr%qgs% 8“&\@/&%@%\@& 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 inseregadifiailtyoumndsakberetesehseinauiogites s pineilepd ehedtas]es
enormous cost as well. Although steel piﬁgltype sheet piles are simply drawn and removed

when the ‘@égied BrIpEERIBY indresst e Habicthpipadtibnsheesnilanae Wishrtré witeozmuin

ground increases, as the degree of insertion deepens, making drawi f the sheet piles
dificut, OB O Lo B Sor T R Es BeePis Fea e e e vor

constructingpariaciing Rivedyitieponeeting StHeRITe (10ng BieeLRRRIYReshastiilednseiied
deep underground and thus difficult to withdraw and remove was cut at a shallow portion, and
a portion W#94eft in the ground. For example, as a joint connection structure of a steel pipe

type sheet pile usgd as céescribed, at#)ve, a. joint connection structure formed by stee] pipe
type sheet piles 4(145" 385 IGEPRIEEi %@dﬁ CRIUEIF SIS ﬁ?%\%ﬁ‘,’%ee??o‘ie{ﬁe ection
structure gf steslRiRe HPESHEShAIRH 042Nl ke desarined bricly. brlous JA00R] embper
having a 1-shaped cross-section and is fixed on the outer side of one end of a steel pipe type
sheet pilesbgaynfiahiyareadiat dinsictthe Moresspecifically the/bicetipipety pépshest gike:vilsas:
the male joint 36 formed by welding a leg 35 of the steel member )
were inserted undérground.” 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 40-42 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]
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



having the T-shaped cross-section to the steel pipe type sheet pile body | 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 | sp as to face each other at an interval, and axe welded to the
steel pipeﬂ%}&bgﬁ %Ylaﬁeag%gv of CrOSY R St a8t %%%féﬁ%,%%%ﬁ’@l?ﬁﬁving
the T-shaped; crassssectionisiforped Pfasingla siesksheetihe gg@éﬁaigﬂ%%ﬁéét@e@l%@ever

type, and is welded at a base portion of the leg 35. Therefore, the male joint 36 has Iow
bending rigiptityhaatpidecifiibait thestiekgtiien3h ébandibyg wigidity, a leg b thetfeinteed nreechian
structure having the steel pipe type sheet piles 40 connected with each other, the male joint
36 havinghang bEahehperd SE0sesaeiom nibasHR PRADER PR dilsbake kdrimeddmesiecel
having th ir of f -jol tituti iec hawi -shaped cross-section,. as
ustraced o L1 e T LR R seeh s sy
the male jeindl 3@and dhe fampda-ivit constituiiogupieces 38 fecnamkawias diust aiket Ehk 3.
27A, and hence, there is a possibility that the steel pipe type sheet pile is displaced from a
desired pdkpiveclatipsdimehstpdimghk seraelpipectypehshibet 3iks i artile ardriporap)ded

earth-reta{niﬁ%\évgéllfqr retainisr}%tpe.le%rt that has been inserted underground such that the
steel pipe f’ype S eePﬁ’l?etg%ere conReted With each other (central lines of the joints 36, 37 are

indicated by the sipgledatchain e IEIGS: 468800 23D L nibimcaseasdlrsyates:in is
FIGS. 278 through 27D, a base end side of the male joint 36 may be brought into contact with

the femaldeoirdoditstitugingtpidcbec8s, Pbssiialy prntdginpathenjoiited Gyandiod theviddudletjoint
constitutinag pieces eé?ég[oom] As. illustrated in F|G, 28A, "eei pipe type sheet pile 41

used in theSBEGRIPEAHINE B the CIIRBINBTAFBIRLSHHEGB? St AT Ma s 890 36
formed bydiﬁ?ﬁ’&l'ﬁﬂ&@t?&&%@ﬁ ﬁ@t@&&{ﬁg ti“@)_er 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 | in a radial direhtigrinanshredtonadayointeIdaininghichsaatpglangrabediavieg/d tubular
shape with a slit is fixed to the steel pipe type sheet pile | on the outer side of the other end of

the steel SipREHR sHsbepie Bbesy the malq joirt, 3¢ haengdhnd Hhared sH9eSERESHISimilar

structure to th tg%%m%ﬁr&t Sr%%rgﬁ)l 5 rﬁ? \ %ﬁé%@{x@ﬁ%ﬁ%ﬁ%ﬁggd?gf?%ga{fg- Or%]r(flt it is difficult

to strengthen t ending er, as ilfustrated in a space between the leg

35 of the maletieintSpiand deensiitof thelfemaled Qi34 dsidalaw rRg4Ra lamgth of the leg 35
is short, and hence there is a possibility that the steel pipe type sheet pile is displaced from a
desired 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. 27B and 27D). In this case, as
illustrated in FIGS. 27B 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 steel pipe type sheet pile 41 used in the second

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



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 lthe 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 'gint 36 and/or the

female-joifELBR& ftlfitndy e LSS ! [BBBE! having itffsirabe@cermes-saon Gt sipe Bipe
ot ; : i rated. !
oo e T B B e B O R I S T

to the steelmpijiel dipecsbeeimpile bodyld pridh®dutehside eloheanbeohtiengteelpipe Binge
sheet pile body I in a radial direction; and a male-female joint 37 in which a steel joint member
haying a thBfaskhisdéarite dbsiittreknes torhehsreiisipenibhe eRisesisiteob bR/ aterr gl editer
side of th?hotggélend ft%esﬁé%{f' gieot)eO%EF sheet pile body 1. A base portion of the steel
male -female jomtpgie ing a Bouiar? ape with the slit is welded to the sheet pile body 1.

The nude-femaleripints3Ads, af gantilengoipedmavhichalieint-niese traesyrXenRdngion

the welding portion on the base portion side extends circularly, and hence, the bending rigicfity
thereof is feswmpgripiet, Hshitlubratsading didgn ande WddtHIG U thetslitddermthovbetiiéing is a

ibility that th ipe type sheet pile js displaced from the desj ition at the fi
oF crawing R0 S By od CREE R MR SE BN TR She ORI O
single dotxgnaiA Mde)ias HUSHALRE 1535 s 28Ab RN akL Tig 405 &9&@{& 51 S16R! and

male-female joints 37 having the tubular shape with the slit may he brought into contact with
each. othéenpessidyitapagibiithéhstekd nedbfipntipechee8Fiavidgihedd fiular sHageswith
the slit. [0009]. In general, in a case where the steel pipe type sheet pile is used as a

temporanP RSB By iiG ANV BB Resigrb aiRS, R AR5t 1o S (86 BreerAdeerikror
draving ¢ ed g ol i i of
the stool L SRS S 0 IR B i She e AT s 2Lk

to reuse thethisdaespiordinsrordbntoIes zeB hiertoigd cOBt inbhidivaithidcongteugitnoint 36
inexpensive steel pipe type sheet piles economically designed are used as the temporary

member, B3 Bei Srahitdorantastetiitiipe fpprliorrinbrensiduingauetsid fensvdsithout
drawing ttae entire lﬁx?%hn?ffi e %ﬂ%&g dx?éﬁ)g'%?rﬁect iSIFJPOlO ecently, with the

n t
) damagin Mg Deces e i
increase in the“cost of'steel’ materials and environmental awareness, there is a demand for

the steel pig@gype 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 bé#idlwiraiaden BiGhedvime el maiiriypd Nesetfoits, 43 asitiorhotine
workabilitg at th ti%:% of insertion. and water-shutting performance fE1e steel pipe type
shest pilco THBRISS b B AP e LR e BB S S SO ATHAE T0RIG R e8] Pipe that

is not damaged Alithe;Hme AL ARVING L NERIRIRGIYP S RASEIRS welded to the steel pipe
type sheet pile body 1 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 1 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



[0011] Note that, addition to the conventional techniques, the following techniques (I) to
(4) are known. (A joint structure capable of preveﬁting 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
oo i g aF A SR b BT e (LEe AT BTG B L A). 5 A
steel pipe;memhen i wiieh soiiguahabels isarovided imthe steslrineture;sheet pile bady
formed by a steel pipe to supply a hack-fill material from the inner side of the steel pipe type
sheet piletbodybinto thepoiwtilathe slicommbmivatipht ole éspaot/idill cactistiaygestiblfilling
material from the joint to the outside of the steel tube in a direction away from the outer
surface of tHBA&LE) BiYeednals: enaidrRinbitdny B dhrEht sy, stapawdlihilE-in which an

inlet hole iﬁ)é’(‘i@ ided 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 jeigénand anadolst aieristheavidegipetweethtbeirokearsisee fonpyample,
Patent Document 4). All of the techniques (1) to (4) described above are used mainly for

the steel pIFERBOEHBEIBAE Fofogh BRATABKIVNS SRETROBIF@ T dhEcoRifsd petiomigues duavweng)

ngxggﬁﬂh%gfee%elldﬂ?ﬁé Seeosﬁlsg@é?ei}a%&%gl ”?J895%%%ﬁ§§ré%ft5% %%@%fﬁ‘gu}c{ti Fonakietaiance
pipe type sheet pile and the surrounding"ground.
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.

[0011]

Note that, in addition to the conventional techniques, the following techniques (1)
to (4) are known.

(D 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



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
Applicatio%ﬁ%%%ﬁl%& 8ﬁume%')-

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 of reducing the frictional resistance

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

Related Art Documents
Patent Documents
[0012]

Patent Document 1: Japanese Unexamined Patent Application, First Publication
No. 2007-224640

Patent Document 2: Japanese Unexamined Patent Application, First Publication
No. 2008-19608

Patent Document 3: Japanese Unexamined Patent Application, 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



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 3@81% el pipe type sheet pile and a steel pipe type sheet pile that can be easily
drawn ana recycled without damaging it even if the steel pipe type sheet pile is used. as a

temporary membex angkisiinserteddecpdndesesonndiAnd: 2 methad.of dawinghesigghpipe
type sheet pile. Means for Solving the Problems [00141 (1) A steel pipe type sheet pile, which

is an aspedtequpedivis tththemple seeriot lnipsiadsheetpilddodyiformefich p et est pipaddfirst
joint provided on an outer surface of the sheet pile body along a longitudinal direction of the
sheet pile 56 Fgmd, a second joint provided on a surface opposite the outer surface of the

sheet pile body of fhefirstiQirgalona adonaidingl w@%gﬂ%%’é]fiﬁﬁ%ﬁﬁg%db?g%éei}?g%mh

each of the first joint and the second joint has a joint b eg disposed on a

surface sidgpokiretslikeiriile seatipppsaspasheg pikpvsechanhadgilysitdaaasiteofdad sheet
pil.e so as to be distanced from the first leg, and supporting the joint body along with the first

leg, the firéiiBeuhdanaeingdbritprely Brestped i the s plesst pile owpdireaan RIS proveed
with a first_hollow portion extending along a Jongitudinal.direction of the sheet pile body, one
Bnd i the T A S SR & e ot AU SRR el
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
pressurizéd<gasdprrdpiving flrefhelilsmportion and the second hollow portion toward the
outside dir ((‘)ti%ﬂl)ls provided at the first leg and the second leg of the first joint sectioning the
first hollomﬁpor ton and at the first leg and the second leg of the second joint sectioning the

tsr?;tokrll g f?gthw poriafeel(BpP e siket PIRe tMRershest Rle aceordingie (hhibranbearssible
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 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 first



8 hollow portion is surrounded by the first joint inclgding 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 pil coyding to (1),.it may be passible that the. first hollow.
portion 15 BONATELF By AL RO TE e (HEL I B THE 1 LR A SR AR g,
and CO“”%@E&EH%%Q?%HQB%@&%&% 1 the m&edﬁﬁmiﬂﬁ%sﬂﬁbﬁmmt@@’ and
the second hollow portion i.s surrounded by the first joint including joint body,the first leg and
the seconettegdgnthcowhebtigithsgotivrbodhedifstsidgemamd the seoodddegpintibeebeirt thie

second jointc{)ortion. (4) In the steel pipe type sheet pile according to (1), it may be possible
that the firg? X5) discharging hole is provided with a nozzle, (6) In the steel pipe type sheet

ple accordifa to s thena b peRTb G s eganion RS ARV BN e v

discharging holes at intervals in the longitudinal direction o In the steel pipe type

sheet pile ladtordbogtin (ik)suirmad b possi s thattiecliginishbssginpodgletis Hblideehnd the
provided such that, an exit thereof is positioned closer to the outer surface of the sheet pile

body on t%%&@f&@%@%ﬁ%ﬁ@wﬁﬂf&@ﬁ&g@qHlﬂq@%%éﬂﬁﬁd@ct&}]&@%% et
accord'“g'to‘%nﬁlggﬁi@na%x?‘?tﬁ?%%%'r? y §ﬁ§ §§%{§H'ﬂ%%‘§§%%@’8§rﬁeﬁtﬁs ﬁé?ﬁ{ﬁ‘r‘?&u nra%ﬁ%ess

or protrusi‘on C nwhg In the longitu inal direction'is pr e inner circumre 1al

surface ofjeagbaf:tiae:fitsi hollamd pRetiepoanddh e s¢ contkbabnwepestaT tHOXiat the stRehpipe
type sheet pile according (1), it may be possible that each of the first joint and the second joint

is a joint hepgpie deeHinshiled drctiasseeedignint @fianoint structure of a steel pipe type sheet

e steol Qi typd SR AT B AETHE e A e Gae AL e IR P,

steel pipe &Y&ﬁa’i@ﬁ‘@ﬁﬁl@ anddbrisecenciqiitef 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 thegjoint 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.
@) 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.
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.
) 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



9 interlocking portion of the first joint is smaller thar%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 tQ face the inner side or each of the side plates of the
second joiﬁ%ﬁﬁ?@&%@&’f[’&ﬁ gft}aggé?@%"%éséﬂﬁ%e’é ?a%‘&?%ﬂ?&?ﬁ?&ﬁh BlovieRion
the outer i, gihie RIDIdaiEoRNpgRotPRA e Jisslipintia dpesadroas i bsidisplaced

toward the center portion of a flange of the first joint; and, the second protrusion on the

second joiittand the thestoprottusianoof thetdirspiprotyysisireef filie divshiding ayé)istanagddrom

each other so as not to be engaged with each other. (11) In the joint structure of a steel pijﬁ%e
F&afd

type sheePfid HEABRHING To°(Y: ITRiBIHE Psditid nae iResra s Strssiv o thechsf fbm
the Seconoi}ggé’stw&s%étlﬁ ﬁﬁ?g%i%%&&i%ﬁ%%’é@?gn%}ﬁﬁg %?H%éysfﬁ'etgﬁat'é’ ’%ﬁ%‘fﬂ's@a'
t g m e

direction e joint In a staggere ner. ) In the steel pipe type ét pile according to
(), it may pepossible-shateberair haedysafeathofdhe fistiaikinansbihesecerdigiTomeis
pipe-sbaped joint body having a slit provided along the longitudinal direction of the joint. (13)

In the stgélﬁ@ﬁé@@ﬁéaﬁe _ r&@wwﬁ@mmpﬁnﬁqw@é@b@%m@mm_ﬁmja@m
R e o Dieosng partan, (1)

C o,
A wall structure, w IS an aspec esent inventon, IS

plurality oftReripieR)iRiRe:-MRe.ABELHBICSRACAIRING 1 (o {J BliR{bestertBins:lyBgsheet pile

according to (1), it may be possible that a friction-reducing material Is provided on a surface of
the steel pipb) type Shéet joitet s(as)rethitasteel pipe typesbheatipilecaccbnging (@), (K mieyrtsy be
possible that t% leg is pravided on hoth fth?_joint,body and the sheet pile body, and is a
reinforcing 5 RF FhIOFCH-RETGHIEN QAP ATHRARGE BFAIARARE A bR B R EEtishe,

which is a;fifst a3p6eh Ride REESERIIMERHO TS BumEi N At b ArRYRG tigSige! fiRg Lne
sheet pile according to (1) from the ground, which includes: supplying pressurized water to the
first hollovwnaarteon
12) In the steel pipe type sheet pile according to (1), 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) 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)  Inthe 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.
a7 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



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 methogj{ of drawing

a steel pip@ b8 srrosdiRlannRortian discBHE g Re Lot B Hre STt R I $hethod of
drawing (e RIRSLRIPRANPE RIREHR'\GAd) IR0 M RGN RORNARSHE SIS R L ow
pressurized-water supplying pipe into the first hollow portion and the second hollow portion;
positioningshgofitstdistharginehbetediop g pozziaskidhsiiprassurizetienaiet upplyitg pipesteel
discharging pressurized water supplied to the pressmized-water supplying pipe through the
nozzle an@felTirstshirsémalnng Hisigowndris edusatdhsibie BrEred Weldw portion and the

second ho portion; and, drawing the steel.pipe type sheet pile.upward after friction
between tdlé%\i,teel‘&pirﬁlgt yopgeogheae‘%qpl%aasrt]e I%B gr%’ fgléﬁlge?e%%edé’vtﬁ ﬁﬁé?s%ﬁ%?r%?ég’" StR%Ct ofitiie
pressurizegdwatermieets of 4 INVRBHYT [R8Valg the AcSOpdiBgyiR: KR ArESE (T TMRALRL oeRGH,

of the joints of the steel pipe type sheet pile is provided with the leg on the front side and the
leg on the whérhsiodwdith: inspaice, aprdthuisidtigfixednd the sheeiniishisddythplesidnegtive
base end of each the leg to the sheet pile body. Therefore, compared with the copventional
ot structils e BORS PG 0 SO CART ORI TR EOE ELe e et BFane
joint in the,yedical direetian.andyshesiing sitanatiofhedainkindhelaigsplidirestion (horizontal
direction). Further, the steel, pipe type sheet pile according the present invention is provided
with a hollpwessoriied;theholioylyportiopeishotogbdiemtiretoménbksids disttrejging imthéoward
longitudinal direction; and, each !ﬁ%is provided with the first discharging hole for disc_har%ng

the highly WeeuiF sile whas HwArel e BRRESERMIS Sheanst iRl QHeRIHPR gRsk Yavdpgithe
the high! 2 . . . e Shet
ocharoir R Byt 8 BOSRUE it AAMANE RN e e BRI BIEb b e ilc and

between thigeQuitehdusfeameidhe stegpipedyRersbestipde aattthe 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, wt’ﬁ;%kg% itti%}fé%siblﬁg prevent the sheet pile body and the joint from being damaged
and recycle the steelpi

venti . . . .
pipe type sheet pile. Further, plural first discharging holes are
provided irw@gspngitudinal 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 shektqoitding 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



Yet further, the first discharging hole is obliquely provided such that an exit thereof is
positioned closer to the outer surface of the steel r}ibe 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 Fﬁif?e type sheet pile to reduce the friction between the steel pipe type

sheet pile WAEPHHS StiTbRIRGING OGP A r@atitelfech eadH PR findearrorary Sperifibn.

sheet p PGP RSB e HEHUTHPIN fféeBioreg ol
oot e B o O e I SR e

joint body liavirgvidigltrigibiys wpeastgdiiy Hiesieusiolheretargcitisagstibiedpdedrhtieinellow
portion by the joint and the outer surface of the sheet pile body, and form the hollow portion by
the legs af@thEGEiIRCBBEgSE ne Eehrechestedation eawdent Bitslegs by effectively utilizing
the leg. Yet further, since the joint bqdy,and the hollow portion are sepaxated. a from egch
other, the nollow B A AD ot T HER B § T et ayo S bR IgaT
form the figgé fﬁﬁ%'ﬁ%ﬁvﬁ@!ﬂzﬁe@ﬁf@gﬁ PO BRS®: reducy Bl WHEEEn BERFAAIR0Aind and
engagement portion for positioning formed by the recess or protrusion continuing in the
longitudinghelitectipwoty teelneiepitircvenforentik bundticefshertehblipw yortidraittie steel,
pipe type sheet pilg, it is possible to lgwer the hijghly-pressurized-water. supplying pipe while
positioning it in the' ot faﬁﬁi@ﬁéﬁ%ﬁﬁ%}gﬂﬁﬁ it ﬂﬁe&laﬁfa’éﬁgﬁgﬁ%‘b BhAth e
highly-pregsse aigbauPlxlag ek BiReedutitn iealon petaR Hek HitheLn e
providing each of the joints with the leg and the joint body integrally provided to the leq, it is
possible toftensithethantisinlietuherobfle thtekiopihetybe 12 shedblpile hasngthigh sigidity
such as tensile strength of the joint in the vertical direction and shearing strength of the joint in

the lateral ARSRAiGH BYG5 MG TRTE RSiFtSwEFHRESiHipte bRl alrdo AsdycerBs diitianbsveen the
manufact I i . Yet further, by farming the joint so as
to have th%gﬁﬁg%ﬁf %r%é?tog@;%r? ?%s%g%fﬁéﬁ?ogé %gfﬁét%%}g?ﬁnl%?eg}gﬁr%tl cé%%c%eﬁléeo&%ee&
steel pipe dypeisheetpilbhavingctiaihigh rigiditysychsiensitersimngiappiig joimdndie at
vertical direction and she.ariné% strength of the joint in the lateral direction by utilizing the
commercifiHiBKpelatees theassehpiing Brrasetshltped steel. Yet further, by making
the size between surfaces.of t rotrusion proyided on an outer,side. of the joint
interlocking portio%ﬁ%ﬂﬁrr’sﬁ% 0 nsprﬁ% 181 %oﬁﬁ%g?é%%g?wgé‘ir?ﬁ{h PSiRIEt AR Brotrusion
provided sgasdedfassanipoacsise m&@@g‘dﬁ siggelateef the §6eaPR 18/ BPRSERIEIG ion
secure a degree of freedom at the time of drawing the steel pipe type sheet pile because the
allowancetfpthaginiptidisteeitpiperfupe ghbethdet inthbodghrahtbthethefhditestionsiar tiye

front and the rear directign the time of drawing the steel pipe type sheet pile can be
obtained. the {egs and t?lecj)oisnt ogy or the connectio% section beFt)\AE)eenytge legs bypeffectively

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 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 ofthe 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 preRFGERIF SR HNE fiighpiatifzisrebrmiside ﬁfﬁ@%@l&ﬁﬂ@@&lﬂéﬁ Bty D ABPSEras
not to be eﬁﬁ%@%‘ﬂ#%?&lﬁqh%??heé th'%lc?zﬂ %Ié%l:{]loth c‘{)rotru oen &n the grs11d §L
te n

and the protrusion o st joint roug fto conta er W iIch'm

it possible d@uavaie thelsifficeliiat daa Bm@mﬁ@w@a ppﬁmsa&&msa@bbuﬂ@ dtualy cost.
interference between the protrusions. Additionally; the degree of freedom at the time of

drawing the steel pipiefgidershudepiinisbrysificantiy improvde Wrilerhe eepiiingtoperation
becomes eas ion on the,side plate of the econ int and the

Yet th rot
e N 19 R TR 0 T R LR BT B G e i
staggeredmanngiiWy Ehcihis canfiguiation, bisHRosibie iad durarIRessiRIiN IRt the

protrusion on the second joint side is engaged with the protrusion on the first joint side, and
th.e drawingangératidheljetvmed e ksyrbetiaesmthey privtizisipthot thensecoh djshapadditet or
protrusion of the fast 0|nt are not engaged with each other at the beginning of drawing
operation. assenﬁa ¥ﬁ8er§“f8ﬁ‘illﬁﬁ§e the joints so as to have the reintbrcing leg on both sides
of the pipe-shapedyinhBaduyit i Ui BassiRle Jadroirle e Al IREAURS RIARLd
pile having the joint structurée With high rigidity such as tensile strength o e jointin

vertical directianvated sibeafitig $dieniiedddkiegaiottionle tatefiadtdisatinmialyHay welding the
steel plate serving as the leg and having the first discharging hole to the commercial steel

pipe havinBetRE S PRISHaIdas 95 FHE RIRHTHEOE T OVldeﬁiéPfE?ﬂl‘?efaWﬁﬁélﬂfeojﬁﬁﬁ%éw sbates
to have th%ﬁ%g%”gog is m%f%?%g?ogm? plls%%ngr |c {%tﬁne hl9|ﬁ_g ress %epl water into. th 01{glnt

interlocking portion, it is possib reduce ejom Thter cklng secﬁona

reduce thesfigtiopehopyerecthsliobatand the Suvauading sioung dharigpethpdiavingithe
steel pipe type sheet pile become thriller easy, and the load caused by the friction of the joint

is reducedithéedbypneédirclaf diedamagetbt thenjoind the reacdordiiontoatiibatiatiestiudbrurengf

the present inve tlon it is SSIb| toe |Iy draw nd retrieve the steel pipe type sheet pile,
which is w?élgrf o%gﬁ%ﬁﬁ%%ﬁ%g 8?8? use, without damaging the joint in the state

where the f“CUOnaYé?ﬁﬁEﬁ&CﬁlWBFbEH%ﬁﬂrﬁHﬂqusr%%%é arueedr LRET6eeh biShe side
possible to largely reduce the deformation of joint of the steel tube body after being drawn,
and largelylreiucttheesdvand-yepais dmmmdmmhthawnd sidiaif ibeagldanddtéotliberotrusion

conventional steel pipe type sheet plle whereb e steel pipe type sheet pile can be
economlcﬂw‘é?@gc‘? hepistraidead th elo%i‘? 8‘“‘5‘9 inBiRGhsdmitiRiatis dlirnaged so

material o the c%‘h% ‘%hB'P&l{%P r%?%ef'ﬁlh%: RPFY &%ﬁﬂ“&faﬂ%ﬁ frictional

resistance between he steel pipe type sheet p e an urrounding groun ereby the

steel pipe pypewshectpilkecandae fatthane asdlydrawivnyst furthes, ftispassibieiie fosmdhe

hollow portion to the relnforc%ighﬂeﬁgéprowded on both of the joint body and the steel pipe type
&l

sheet pile H6dystennedatiame e rr@ﬁenﬁgtauhp@ﬂaﬂéqéumﬂmg@clbytb%ch%ﬂmgune highly

pressurlzed t]\?Afa‘lter qurrp e f{j’ %udslsochargﬁl Q(%e cpml\r/li the relnforcm |t |s SSIble
to S|gn|f|can duce the ch Ion be Ween plpe ee p e andj?h rrouﬁ‘é’ng

not brought into contact with each other, which makes it poss1ble to avoid the difficulty 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 further, 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



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 & awing 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 thePSUHEF SRR SIIEo RIS Kklst 5 ife Erey). thid HhetBRtpsiveen thefEdrpibe ¥pe
sheet pile mﬂaed&{&mgfo%&ﬁ&wf%gé&ﬁ& 5@@&9@&8%@%@%&%&%@@%&@9 8P and the

Therefore, by reducing the friction between thé steel pipe t eet pi the-groun

reduce thepsrawsing tesisidiiee]oinsapossitigipehsiyhdian eien ihesiaglipipestypeshess pile
inserted deep underground without damaging the steel pipe type sheet Further, according
to the metABE#iWrawing the steel pipe type sheet pile, which is the second aspect of the

present invention, ttﬁ%im of drawing,the steel pipe type sheet pile from.the ground, the
highly-pressurized?ve\}a er sedgtﬁ-‘(yﬁ%mﬁ?&g?se %8%%%8%035% %%gget Ghto échncﬁlloe\%%opt?%& sides of

provided tentheiséephpide due,sheelini gictbe: o7z |0 ofine bighlyi rers uiiee dip@tassURRYINg
pipe is positioned to the first discharging hole provided to the leg; the highly pressurized water
dischargedifeoating Hzidinbsithethigmiitphégstigidity watbrs tppiingrpipthis itz pass the

th h the first dischargi I ided tq th , and is_disch d t d th ter
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sheet pile gadthe g mgegyﬁﬁ%gaﬂms%gﬁqétﬁﬁét@geh%%ﬁ@[%% Rj'ﬁl&wﬁm&ci&l

Therefore, by reducing the friction between the steel pipe type sheet pile and. the ground to
reduce thetdehwipghedistahee]ieisippsdifimtovethgiby eliaw even the steel pipe type sheet pile
inserted deep under%round without damaging the steel pipe sheet pile. 15 Brief Description of

the Drawings [001&§ ﬁm}ﬁ@hﬁgmﬁébﬁﬂQ%W%éﬁdﬁé!W%gﬁﬁ?%ﬂ%fiﬁ&ﬁﬁ&'b&ﬁﬁb‘q
joint interlg6kia:RAAD A BMOSIRN FREREIING We lotking g Rashp RS Ageipliee! pile

according to a first embodiment e present invention; e view illustrating a

steel pipe pypsilsbeetpilccadeo it ooihddijsine mbationant efdhenpresantityentiBiion FIG.
3 is a vertical cross-sectional view illustrating a front side of the steel pipe type sheet piles 2

according 16tWreHiise dpimicadbstormnpies sraundentdeafardsthesdinedngritie polpigadyiorm
the tempogary eartresainad el KicAdsdnapanded pian s iusyging a part ot FIg
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
further easily drawn.

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



FIG 5 is an expanded transverse cross-section illustrating a discharging state from
discharging holes of joints to reduce friction.; Fli4 6 is an expanded transverse
cross-section illustrating a mode of discharging from discharging nozzles of a

highIy-pressurized-waterh;%p\xglying pipe provided within joints through discharging holes of the
joint;  Preyided ansipd Rl parrelpedy aaddhe wWiehelacsiay pise Blﬂff’e@ﬁé!ét’%bﬂ% fardigivn by

using 2 melhedAEENIng IS BleRsILInveIHon, oI e SRV isu i lgg sate

where a stee pﬁérelg[ype ile 1s'drawn by using another me Ing to the present
invention. from M&fiRigRohaxgaptet phayyientd st ratirerthesVisinitiOh e 16 a joint
connection structure in which steel pipe type sheet piles according to the second embodiment
of the preségifiratiiondies tba hegied hathvesachostrel; pipe t7re shoa nd aaprd theiswrimustiagng
a male joint and,a female joint used in the joint connection structure illustrated in FIG 9;

Fiki 10B isgﬁoﬁlgﬁ view illustrating a male joint and a female joint used in the joint connection

structure illustrated jn &l 910 the FlGhIdD BRANNaNLIULSIBHRA {Pe Siesl Ripe RS shagt

piles according to the second embodiment of the present invention that are connected with

each othefjrst aspetGot Zhis rsexparveatioplat thewrikistrdting e jdia s ietbpipekiyee pbretdpila
which steel pipe type sheet piles according to_a third. embodiment of the‘- present invention are

connected WithtBaerPitethe hgkEPigRLza IR iE s IR RS ARl aRRTpRRgovided to
femalejoinguseehin iPedio L Ao RNR: SHUEY 15 UMIAIEH MeFICaiRharged 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 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 New 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 Bi5e Sirseipies acbs By iBes fourth embodiment of the present invention are
connectedryyjilr-gach 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 jiiat aisc arigsvaled cint usedithiheijpini cenasation stipieided jlugtrated in
FIG 14; ~ FIG 17 is a plan view illustrating the steel pipe type sheet piles according to the
fourth emBBEIIEkIGIRAE BReSchicTmDetIgFaHa TSfelRioR il sigehpigmire sheggiles is

a plan view illustrating the steel pipe t heet piles. accarding to a fifth embodiment of the
present in\E}(e;%%%hnﬁ%?ahg{/sefc'%nelegé)dglgﬁﬁtg% e%ae Ith eac ngﬁéor?’ FIG. 19 is an expanded plan

view illustrating thengcinityaafi @ jeikiniaseaking RGNS e dBset pildHce2Bilp a0 SxRaLded
plan view illustrating the vicinity of a joint interlocking portion using a steel pipe type sheet pile
according tmbodixtsrdrabidipresandiaventiessent invention.; HG 21 is a vertical

cress seeon Isyging 0, Spapdsd o ey ool e e poten
glcec grrgisnz nt%ggvs%@pﬁﬂ@@ #2JRALIIRAOARY HADSYRASR TPER BRAADHVSHRIN@Ptats
inserted underground to form the temporary earth-retaining wall;

FIG. 4 is an expanded plan view illustrating a part of FIG. 3;

FIG. 5 is an expanded transverse cross-section illustrating a discharging state
from discharging holes of joints 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. 10A is a plan view illustrating a male joint and a female joint used in the
joint connection structure illustrated in FIG. 9;

FIG. 10B 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;



17 seventh embodiment of the present invention having, a reinforcing leg, and a joint
connection structure in which the joints are connectgd 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 Vafida! giractirnded miag vieani i aiipdingal eivsisisdenbingnethammia avBige
view of ong &: amglte og %mgd of a hoée I%r vi({tﬁdréo alg%mt' - ﬂﬁé ZAésBe1i1 1:;}R,/eerﬁical
cross-section ifus rzi’tPngsaegldjé Vi Sr A houd inwiich &€ ec&ovav IS prowde&1 6 the hole
of the jointonnedd@widiedsPouastical 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 innerl8@rfadé anathbuottiewsidisioiting holelis pataitel:a femEGo2% iseal imdhsverse
cross-sectjon illustrating a state Wﬁﬁre a highly-pressurized-water supplying pipe is inserted
into a join® ™4 §BICEBANSBHEH S 5 .lﬂlﬁ@:.l :

eel pipe type sheet piles according to an
eighth embodimeryipf figsnLessNLIEMIAL AR CONRRFEE UL E3R AN foint udklG2IS @
transverse cross-section illustrating an expanded joint interlocking portion’in a temporary
earth-retaijuing cwaticovhintrisesra Steetpadenyfi€sttet pile according to a ninth embodiment;
FIG 27A is a transverse cross-section illustrating a first example of a conventional joint

connection structuf&S 14 iFfapiam gieyvdlinshaversb e BRcidRAINISHERING Acseitinareda
steel pipe &ﬁ?ﬁ %ﬁﬁ%&%‘;’gn?mﬁecﬁr%‘é’gnqti DEABIHER RS EIRNSHLYSIHE dlibstsated in FIG 27A
is positionally changed;

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 FIG. 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;

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



FIG 27C is a transverse cross-section illustrating a state where a steel pipe type sheet pile of
the conventional joint connection structure illustratéd 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 cgnnection structure illustrated in FIG 27A is 18 positionally changed,

FIG 28A iSY iR Srrediptesob LB iPHiG A BaHasd sXafMpI e @ddhvaitiBhal joint

connection SiENE e EIEAAIANAISEISR BinsEaceIan Lisiaig a state where o

steel pipe type sheet the conventional joint connection structure illustrated in FIG 28A

is positionally chamged?3 is aFkpi’ 8Kz i6s9- ternisvicl He BHASS- s QRO i ating Anplatefmpere a
steel pipe type sheet pile of the conventional joint connection structure illustrated in FIG. 28A

is position&iHcrriAgaE wallmahrestyed pinednsoshsepdsdudegshanlistrtitispersided Heholas

steel pipe II]\qu sheet%le of %Eﬁ conventional '?int nne tiopdstrugtur_e illustrated in FIG, 28A
I r

) e a logwer 10n ol the t.at infervals 1in the verfical direction . .
IS posmona Yy c(han ed, , %B\ ISa fransverse Cross-section |ﬂuStrat|ng a third example

of a conventional jpjuf saANE GHRMRIKHEIYE  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;

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. 27A is
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. 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



FIG. 29B is a transverse cross-section illustrating a state where a steel pipe sheet pile of the

conventional joint connection structure illustrated ih®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 tizaiVerslicebasesdetion illustrating a state where a steel pipe type sheet pile of the

conventional joint ction structure illustrated.in F 9A is positionally changed.; and,
FIG 20F 1o a trans Siot 008 LBRHCT At S AL Gt oo St o et pile o

the convegtippaliieinl sompestion-Sialsititillustrated in FIG 29.A is positionally changed.
Embodiments of the Invention 19 the present invention will be described in detail on

the basis of embollikicHiB imstratevensaeosranitigs. Noteatire aintaiswebentasrissbtipteiypand
embodiments thereafter, the same reference characters as thgse in the first embodiment are
pplied o e SEFe ELIRSSROEFRARBHLARRS Gt CoNEH B SR g Gl
functions tlgogpgg&m,tg}%ﬂ Hgmbodiment, 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 pilae 2gpkisheehpilescaotdinectothidl st embodirenhatthetprbpigrt type
invention, FIG 2 js a side view illustrating a steel pipe type sheet Pile 2 according to the first
embodimehest pHe ﬁgyepﬁqﬁgg%%Jm@tl@Pnectlon structure illustrated in FIG. 28A 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. 28A is
positionally changed;

FIG. 29A is a transverse cross-section illustrating a third example of a
conventional joint connection structure;

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 structure illustrated in FIG. 29A is

positionally changed.

Embodiments of the Invention

[0017]



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, alitl 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 rigifesidessrerensHesnpng BodPe fesmsitzdinidsielgaigadngisdinal direction
of the sheet pile,body 1,.The male joint. 3 and the joint 4 each, protrude fram an outer
DR D et e e e B logs

surface 14eo t?"le sheet pi MBSeac €0l IS provi

5 on the frenbsidienand Brihedeansidenddraaenshpeition of theslem misvsldathtatherstael

pipe type sheet pile body 1 along its longitudinal direction, The female joint 4 is formed
such that theplig {firdielegins emstivtronneidecshthibdayisecontitey) B Ohaniegeantdide are
inclined with each other so.as topehr?%%%ﬂcloser to each other to ardfthe male joint side,

which is adfRCERPES SIS TR ARt E St E N LR S5 RRE 35S 6B kT ted

undergrougg (gt s, 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 joiri0@] & female joint interlocking 20 portion 6A serving as a female joint body and
having a pair of sideé)lat_es 7 and a groove hottom plate 8 are integrally provided such that

each of the side pla sb@%&ﬁ%ﬂﬁ’éﬁvﬁi’?‘é{ Q%@@@@rﬁ@%f%%ﬂ%ﬁ%ﬁtmiﬂ@ﬁ‘?g}ﬂ_@r%{d
e o0 5 e Nt a8 VS04 U0 BRSO ISP RSP GA Sorve

the female joint body has a groove-sha s-secti urther ase en lon of

each of thehsigeplatésvéngintegratlyxpnngatedsvitti eaehilggashypay o faeigragie: hottom
plate 8. At a top end portion of each of the side plates 7 facing each other at an interval, a lip
9 protrudirfi§SEHREE BmEre] sathadimsshadtiems mahidentomrevent the male joint from
departingir e female joint. A inner side surface of each of the side plates 7 of the female
joint interloc quportion 6A serving as the female joint body is perpendicular to the groove

bottom plate 8 suchsthaisiedaterioeking space ivnatdiiRwyirtaiesa o e inglinatign of
the sid.e Oates. [0021]
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 each protrude from an outer surface 14 of the sheet pile body 1.
[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



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 closét 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 incré’&é@%&%&?ﬂ‘ﬂ’i‘é B_%l%éveé?ﬂiesiﬂ’é‘ttﬁgijécﬁrﬂth&‘fw BiFpSitidfca B 166 SO HTale
o oD dRCNG R A ARASAIERGr e REPMAI I & 412

and serving as a'male join tegrally provi is mode, a top end portion of the
male jointsrigsdoskifgens iath 68 Sesvitg dstheidealedairtibgdyohakeardastidped cross-section
and is provided with the flange 10 and the web 12, which are integrally connected with the
bottom plate 11, In this speie Hixfeesicd sitle ¥ar ekt ERESRREA ST o7 Saiclsgrale joint

cross-section portion and a top end of the Ji 90i:th female joint 4.is made larger t a.
e R et of IR By bk BRRSCOPHe e

Cr.
space betwe 0 ange fale’join an Inner side surface of

the side pjatg.{ pidhademaleifint ddo make:allovwanse REQIKR filtipehrrgshrwhilgiHiegnalg:
joint 3 is prevented front departing from the female joint 4. Further, the inner side sizes of the
bottom platéofl efdipemietefoint!d ofitbiethiddiplates THedematstcithes afranforteredlsadipthat 21
thicknesses thereof are 2-3 times thicker thgn thickness(ﬁef the flan 0, so,that th

foint-fitind WA &% A O AT TS O i QY E B0 e B R R o2
The flange 10 o the SaleJoint Aihe oRave botiomaiate & ok the femaladqinka s prayided

with a water-expanding water-stop material (water swelling water stop material) 1$ depending
on applicatendetppiatomwdtek batweenthel otmtsnNatehth fitrkd (6 jdintustigtassthaetdeular to
water-expanding water-stop material 13 is expanded, [0023] It should be noted that, as

the water-BRFHARNSP RRET Rasp Frinediitek feedrtsdoakiosoRAss & molPaesy wepdise mbksial

in whi_ch aiﬁé/lri'ﬁgﬁgﬁ 5?%% gfgg mer IS t_Js_ed as a b_ase for the water st(_)pping material an_d
containing super absorbent polymers, filling material; solvent and the like; and the material

becomes gobatg, 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 24hgursledeittiAheformehyust Posssitotos e itafernesisariadofe leg 5 on

poburaige s e R L e eSO, LTI BRETIY

material. [QORAL 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 of joint fitting larger, while the male joint

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

bottom plate 11 of the male joint 3 and the lip 9 of the female joint 4 are formed such that



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 theZbase 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 thigckteskpipketypé shéel pikech ddykEnvhibe dribreasisgahidd8adiad digidityaathie
portion where the joints 3 and 4 are attached to the steel pipe type sheet pile body 1, by
welding th%"b‘a@ﬁléﬁ&IHB?’ﬁBﬁ%leﬂﬂ?é%él%“Hﬁ%rﬁﬁ‘iﬁ%ﬂgtﬁ?e“@épgﬁjd’e‘?%%@ i nd 4

to the steﬁ&'a type sheet pile body 1. (00271; Additionally; a hollow portiou (first or
second h Iow%ortion) 15 is Ibrmed so as to he surrounded by the female joint interlocking

portion 6A or the Malgljgipt MNedokkingl paiian HBddisepring addtenopiatadyf theftegabegaththe
outer surface 14 of the steel pipe type sheet pile body I. The hollow portion 15 is closed by a
closing plats pBvded MEha) walte b aing saketriermsiryialdivalcd Testioreor i sém, and
holes (first discharging hole) 16 are provided to each le In a symmetric manner (o]
face the GLIEAP 0 R T SR B, e ol s P et e oL

penerate;ffygyal ieles Svand sommunisaienespaliansnarion Siidhe outside of the
SC

steel pipe type sheet pile 2, so as to discharge pressurized water from the hollow portion 15
toward th¢d@d#dide. 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 1ti8%% WBP%%% ot t&@%ﬂ@%ﬁ%&%‘é’%&f@% Ha i surface

side of the sieelfiPe e shaatrlieas,h IEoiging Haraie Rovidad &thlastomer is

highly-pressurized-water supplying pipe 17, and the holes 16 provided to the joint. Note that it
may be passibie idbprevidelr nazalstigpognimatingltheldicectiiocmgssperdtvidiedisaiigngeng the
highly pressurized water. [0028] The holes 16 are obliquely provided such that, an exit

thereof is PldiasHeartabseterime ditel ke rrckiaraaiarsl freuhss 2 fe-Heditp flebody

Lon the ojersdsdrandhe.n Ristieisetnialeas, i malesd Aossile B diagbaroe

the highly pressurized water toward the outer surtace side teel pipe type sheet pile
body 1 onothigigeterasideltharpiiel 2y in 8GR Hesh waledrthen aceqieingtt, feeppasenirs.
invention, each of the joints 3 and 4 has the leg 5 on the base end side, and the joint
interlockingepBreiber(thexfarhalpofstleritcrscriFg o eAe BedymsBgemisifiériocking portion

S;CS’)()E |:r:3r\§,rri1a éjr_so aae%jatc%)ﬂ%e‘g?%l fﬁéﬁ%}%\é&?ﬁl&g 5. The hollow portion 15 is formed on the

[0024]

The female joint 4 and the male joint 3 can be manufactured inexpensively by hot
extrusion molding of the steel material.
[0025]

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



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 porti@n 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 entireppétipahihetsiéel 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 weldé@d4dleach other are driven and. inserted underground. On the the steel pipe type

sheet pile unit '00%3&*,_1%0? ”ﬁg,gggegﬁ@vegga{'dé HQEOA%%e%@n%gmfgwgsﬂiehjnltgrim&%argms

entire length theréo pipe type sheet pile unit located ‘on the upper end side, on

the other hapdsit-raydbe Peasitiadadosmthadines ke nals: antynalltieilavier dodion of

the steel pipe type sheet pile 2, or at intervals over the entire length of the steel pipe type
sheet piler{ad. 8] servingsad|thstiaiotiindy G I2gih thib therboeimafcehdt abEIAGIprARIZES is

provided on the top end partion in,the langitudinal direction of the leg 5 to clas h

portion 15%h é?h%db?gPéHS iil}ﬁgﬁil%gfé)?ﬁtéo iéﬂﬁﬁ?BSpr%ys%‘g% 1&?9%%83 %lhé eeqql%}" g)
and the bagesend potiansefithedaitnterioakingpedionnEhismakesiipossidaie Rigiest
water and earth from entering from the top end side in the longitudinal direction of the joint
(that is, thioleives erdhsicalwhieretick kigél pipeaypasicast piteiRstardsirfabe the idar
direction) into the hollow portion 15 funned by the steel pipe sheet type pjle body 1, the leg 5
and the ba8EassFId6HbRGFHR Mﬁmﬁ%ﬁgﬁ&%@%&: (0639 esPe gok%l &FfiidtFating

the steel pipe t ! rﬁﬁﬁﬁi‘élﬁ@&? HaiRtRmRAdnEALh G REEs I RVEBL

that is ins%\ﬁgaégr%%?gg%%%hq%%onn t 1e temSorary etg%ﬁ-retaining wail 19 (wall structure(}?lg%d
FIG 4 is atyigylilbespasing stsasnosdisshetinpressutiztdisvataté;am genkeiba peateodd andrard
brace 47 located between the 'yales 46 to support the wale 46 axe provided on the side of the

earth-retaibinguividie1 9 Bhalhelesatéanayricused; dirrsibyde dsckasrehiy messindedamicand

the Strucwz&?tesrlljlgﬂvae? ?br}(f) gs&ps(iing 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 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 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



tunnel is constructed. [00331 As described above, the earth-retaining wall 1 9 is installed
for temporary use, and hence, is removed after th&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 highbjlipressttiizen-featerdso phyi g rpipectbrchighlpeptessori fedteyated sudsplyitig hosep,
17  ected to the coupler 20. Highly pressurized water is supplied from the

highly-preb<tiZEmsiates $apolitRe BipE LEING ARG POHOW IS ortafcts a5 tfi pigisy and
pressurizgrdcgqu;gr {ﬁt %%@ﬁg%% Jmﬁi@%%& %6&&\{9/%%};& outer surface 14 of the steel
0 0

pipe type sheet pile y 1. This make it possible to loosen, the ground in the vicinity of the
steel pipe[typ@jsheet 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 surroundin
ground 21, so thafsidlutaaledie tgelsHedtpine o darmsd drdbei ot diredit A sirnested, by
the arrow, As described ahove discharging the highly pressurized water toward the
outer SR G SR e <Pt e Hay ey o S S Ae
advancesyaloagsther QEiri StHHRGE, %ﬁfﬁl@i%iﬁgb Bipe type: pheekpiekodyabgdl/ieneby the
friction between the surrounding ground 21 and the outer surface. 14 of the steel pipe sheet
pile body Vesididietfitientyndstiascts] [ipstipe shaetphes vinlded presemothoenatiof v and
illustrated.in FIG. 6 and 8 (especially FIG 8), it may be possible to dispose the

iy proBEEHSL NP S B AR THE AR THC RS- L RYS water
supplying pigg 17 jsignsied with,norzlasahibe sameinie vals asHeninierals of daeaoles
16 provided, to the joint. The highly pressurized water supplied from a
highly-presseirizied-wwatehsepplyingisueced(ontishopye) todhedaighlyhereSsufized:watey be
supplying pipe 17 passes through the nozzles of the highly-pressurized-water supplying pipe

17 and thesiels 16Tarhi ol Sana 1 seraRatb AR tHEORREN TPl TADMRE See
cloe! e D Be e B e hetone T osidtance of
the steel ggag 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. 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 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 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
earth-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 47 located between the wales 46 to

suppott 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



[0035] [Second Embodiment] MG 9 through FIG 11 illustrate a steel me type sheet pile 2
according to a second embodim.ent of the preseng4nvention 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 vwienyslilustiatingtadnale 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[ﬁ%ﬁé second embodiment of the present invention that are connected with each.

other. [0036] K (s embeAligientya (eigse st ded on ap anckanionolacfange

10 of the male joint 3, and a water-éxpanding water-stop material 13 is provided to'the recess

27. By forming thereatassl 3featiequiethaiaunimiintsdataiekpanding ivatatistopsmaterial
13 can he securely applied before installation of the steel pipe type sheet pile, and the

material cihieisbireRies fomdd termmeind Iliny o the tmer srimaetiiatct drukeliegel pipe
type sheet pile, wher it is, possible to,improve the.effect of stgpping th ter by.the
water-ex %%%ﬁ%t%m%al %;%{%ae? ‘c))lrr%sF |tuae°n‘%ur%{§ﬁw%8elrss are %é%%‘ X déga’ Sila
em bOd_im?ﬁ‘étﬁ??@?ﬁﬂ;é&ﬁ%t&@%ﬂlﬁ%’ﬁiﬁé@@ﬂi EiGidZethieuehstiplykdilidstate a
steel pipe type sheet piteem irtg to a third embodiment of the present invention and the vicinity
of ajoint inscjpintaednedtioroslectfe ifighiohpieesstersdpiprseryissuhmisdgitesake connected

with each other. FIG 12 is an expanded. plan view illustrating the joint copnection structure;
FIGS. 13 A)M-Ergg_sglrized-watelp supp ying p{;)e 17 into theafl oW p!)rt{]on PA , SO ’g;ha{‘| the lf'ugﬂ[y

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 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 1 can be 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



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 plas 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 joift 1ddsemadevadel thantintitheffitst seabpgienepé shhis pilekeslit pasditie joints 3
improve tensile strength in the vertical direction of the standing steel pipe type sheet pile 2,

shearing stréAdthridhe thedzercadirsitianceriibessiasdipigsizes phssthie bel frithsng
bendi igidity, Further, t ti f.a fl f th oint 3, i
roviden S1BEAE S L B AT RS 2R A T SR P B S

provided & econd odiment, an

water-expanding watel-siapimateriatita is preidsed g9 thedeeess 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-cirgledfjaped 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 %%ﬁpﬁﬁ@bﬁf@mﬁlgr by the water-expanding water-stop material. In this
embodiment, the pierysign. A RreITFinG JNIELIDG (ae B2 LisiaNideababfisighy i is
possible to improve the effect of stopping the water by the water-expanding water-stop
material 13 cGthentostitneniimenhstms e eial tadrbevibodineéatjdeseribgdiabove. [0039]
[Fourth Embodiment.] FIG 15 through FIG, 17 illustrate a steel pipe type sheet ik?:gz
accordingRasRSintsBHbEiHeHLeh the ﬁ@%émqm%?&?faﬂ&eﬂ?ée\ﬁHW%fla“jg}h?% Bt

connection structure in which, the steel pj | H{J[ec% efenneciad-witygachpthely
FIG. 13 is@?‘ eBx%)Saann e’?%?é%avéevniﬁﬁ&rg[ﬁé%agﬁsﬁﬁﬁéonneﬁoﬁ structure; FIGS. 16A and 16B
are plan vigs ARG Malerieint anche fomalejoinfuste jisithesiint conjntiomstrtdture
illustrated in Eta 15; and FIG 17 is a plan view illustrating the steel pipe t}épe sheet piles

accordingsawerfolikteted oaifiend oimAd e bbit arientamtibesre vsthesteel RBeH8her.

[0040] 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 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 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 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 structure; FIGS. 13A and 13B



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 @y 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
interlockingpprion 61 ithetiegs ans dhei connectianeiicintade Finttherjcanb ottoneqviate 11 of
the male joint 3 is formed in a circular shape. Yet further, an inner side of a side plate? of

the femalstoirteeid fstrated i & da 14ria aplwndewilurteiaa s sisrherohvise
holl ion 15 side of ttom plate 8.is f i
ollow porti’l%%‘i%]ﬁéﬁ%C%l‘ 1%?8 Y%%R]I‘g @n@hgg?melrﬁl qu{ﬂg rg}eﬁ‘t S:H&éﬂagf?r{'ﬁﬁ%:re COIMQQ{JCQ

mode hawsng W portion aving the circular cross-section, a
highly-pressiiizedrwiater 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

Embodiméf®38] FIG. 18 and Fita 19 illustrate a steel pipe type sheet pile 2 according to a
fifth embodiment of the present invention and the vicinijty of.a joint in a joint connection . .
structure in which%tﬂg‘ﬁstggf 8&%6%%8@?&&’5%%%&#&%0%% eég%:rhpét%negr.aﬁf%@ ?r[% 18
plan view Jlustrating,ihe: a6l RipsRershesh BiamRee0rding iadha fiffoempodimaptalthe
present invention that are connected with each other, and Ha 19 is an expanded plan view
illustratingténei jositamin actianvstticciudacf D04 a] the simthigetatiadivadéyne atsteighitaderial
having an H-shaped cross-section such as.an I,—I-sha?ed stegl issed as a femaalf%gil% e42and a

male joint SATRRPBEREOh B AR BATTNG SrerE Ol s atandineRiRT, RIRS %

cross-sectign js. 43Rl A3 AR50 iﬁf&]hgf:?, ismals gt So.70d b5 Welded o bestashrinG YRS

sheet pile body portion of the flange of the steel material haying the
H-shaped tigsast-pestideds usedsasyalside platertiodiheatdmiie jeinhd eAhbodnefthersteel

material having the H-shaped 28
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 further 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 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. 16A and 16B
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



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 c&htinuous 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-sectigth 80 3ther. Further, a half portion. of each flange of the steel material having
the H-shaged cross-section is used as a leg 5 of the mate joint 3, and is welded to the steel
pipe type pile body 1. The remaining half portion of the flange of the steel material
haying the H-shaped, cross-section, is use flange ie joint int [ '
613, A web of the S S AR o P e Rpar e e oA SR B TOrARR,
11 of the male:iRifta3skaPa 480 @BdpeRian: (atdisytensideohine/innge déhoédhensadeijaint
interlocking portion 613 of the male joint 3, a continuous or discrete steel plate is welded to

form an oGter protrilsidenfilsiprethasidthexmale joint thn dall oF prrtdurdOgretiugits socular

protrudes outwardly in,a wall thick, direction of a wall body, than the flange 10, and.is located

o e corBPEHPL SATRISEUNTAG WSISES e WA FHOALe bR DEEner

protrusion 28 SHERea1d ?ﬁﬁ'if?@%%ﬁfh&}f‘ofﬁéﬁ%gbwh%g‘s@ Rertiensoshtbe RLdshion 24,
an

protrusions 29 is shorter t a inner side dimension between the respective side plates 7 of
the female joint 4, Bottieat abition slatetlrefgwinglkightfiting fioleshoesacars erforapsd.

According to this embodiment, it is possible to, freely move the steel pipe type_sheet pile 2 in a
normal direction. (3CHHEEETRaR WAERAS RER HEP RTHR t%f@ﬂ)a?mﬂgﬁ %%ﬁﬂ’f@%‘g%gcting a

center of %ﬁpﬁﬁﬁi th eigﬁj‘i%ﬂqrﬁéﬁ%ge O%é%&&?mg,ﬂmﬁmng the-sieg! pipe

type sheet pile, so that'a degree o m at the time of drawing the ‘steel pipe type sheet
pile can bgmadehbighapidldie dfawiad iapetatolcdne easily done. [0044] in this
embodiment, it 311possible to dispose a water-expandin%water-stop male joint 3.

Alternatively, it may/#e ﬂo@%’éﬁb F@f@ﬂi%@@llﬁ%{ R%Té?ne%’b ﬁﬁ#ﬂgt%fgﬁ%ﬁm%?éﬁ%ﬁﬁ@ 8n the
surface on the, base postion vs¥'a & 'Q@%@g@%ﬁ% %ﬁeore%ra%tirll}éségsp%ges%c%ﬁ} Qﬁefﬁ&:ﬁ? ,ﬁ‘é%%#tsh

the water-expanding water-stop m er can be ped between

and the fepatadaitt drcular Bresinedadiusinaiaiin theckaningsuadisianes | between outer
sides of the respective outer protrusions 29 of the male joint 3 is made shorter than a distance

T between dél sides of the respective inner protrusions 28 of the female joint 4, so that the
male joint &fﬁ@gég&s&%&ned to the female joint 4.
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.
[0042]
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. 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 having 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



By making the distance t between outer surfaces of the respective outer protrusions 29
disposed on the outer side of the joint fitting portioasof 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 allowasegdoisnesing thersteellpipentyietsBaetthildchnidheinight 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 dPrpARRLEREPsdionmb s pidesplats pré e demalg Jinideh corigiBRusOr

reedom cANRE e oA 5 ol AIBN RGNS JRSHRIRG NRE RRBEMPUS 981k shalt

should be note tﬁtgﬁ al ough not shown, it may be possi 0 make the distance t be

the respeqiivig Ol protmsion 8% ebthg duideaointitengeidthary headigtancerdsbebyeei) the
respective 'Me! protrusions 28 of the female joint 4. in this case, the outer protrusion 29 and
the inner protrugierr2Bsesas henengagetinithseachtiother in a manner that cannot be
disengage[d, Eg that sufficient strength for fitting the male joint 3 in the direction of the female
joint 4 can B% btained and the water-expanding water-stop material 13 can stop water

between the male yoimi 3 andipEoiemaleriint ﬁ&%@@]tﬁéiwm%@@ﬁﬁln%}thg 1Bsieded

illustrates a steel pipe type sheét pile 2 according to a sixth embodiment of the present
invention, énotisiseerbodinsedtasn legne o prbtrosier] @8t 3f arfémateljbidtd tiBOstastiapedyiter
protrusion 29 of a male joint 3 are posit_ionag?/ displaced tovl\@rgd respective base engd sides

from thoseiaheiighedmbodime rmristrgaalipeieen of Mo flaege ot sem MR oY B8ion
26 1s weldggl ig. e e 0k LR AAUTALPRLIoN. AL e36M of s e PlateR o AhinBolemaleont

4, and the outer protrusion 29 Is we nge 10 of the male joint 3 so as to be
shifted towarged bpitenst@biealcki{ORAThg the H-dlispethbedisettioths mateaoinb@tisofitixdentith
the female joint 4 such that the outer protrusion 29 of the male joint 3 is shifted toward the

front side @hthdsnasiaiotthe K38 EicPaftieosiond ahisfeofsiit 3 thahthre s Wt thionss of
he emale 0 R D R 0 ) e dmsa it

female joir’\ I protrusion e join is mode, t

connectedwi-8 3¢ hRtheh can-Peeaalw A @M pratilesm e 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 enftltsilendfafithonsesprfameitaidthebudss proweribhing, 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 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 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 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



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 j8iht 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 thenpietisich 2@\tarthé felnaterjejntsitesibld theispotugiow2@wrkihediaevaint 8gide
are distanced from each other so as not to be engaged with each. other. In this case, the

protrusion™8<itha o RaRWGAE ATsiHe ba PREBFOTHSIBRIER the FRSCHEHES S bt
brought i : ith hi p E@lﬁf it. pOSSi ' iffi ime
of drawingf%ngégéﬁgélt%éusgggaﬂ%%a%gger eren&%ﬁweﬁ?é&%ﬁ&%ﬁggg I%g{o Z%t?e :
Additionalhgtiheslegreeefiieedamiahthetiaie jofidrawing the steel pipe type sheet pile 2 is
significantly improved, while the draw4peration becomes easy, [0048] 31. example, the outer
protrusion 29 or tHa mmetp bt 28 feidtavrngeigigrasricbetweenmopipisidss e dhe

example, the inner protrusion 28 and the outer protrusion 29 are arranged in @ staggered
e st R e A e 65 BBt o Py b i DRI

staggeredyaRagididPiedvals i dhesyertica ifHaGioRyidhEePELiHe Baleneinp ity sion @38, it
is possible to reduce a possibility that the inner protrusion 28 is engaged with the outer
protrusion28egining Iinae bé traseinditiel seab pipeatypeisthréet pile 2, and the drawing operation

becomes easy because the inney. protrusjon 28 and the oyter protrusion 9 are not engaged
with each otther at GG YRR B BEERLR, TOERSE (L AVBRPES O ANt FIG. 22

is a tranS\ﬁ{ﬁﬁg{&%ﬁ&@BG%% RERIRINGHO 5 BRVMP 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 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 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]
[Sixth Embodiment]
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



embodiment of the present invention having a reinforcing lee, and a joint connection structure
in which the joints are connected with each other. 30 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 plateaimwhichtarpmitesisurfios efrsabejtet Portqrw sifiarsihiyrtsipbuded-sivepd desierdi s in
the pipe-shaped steel tube joint 33 Withﬁg}slit is connected with an quter surface of the steel
pipe type SASeEMSBEITChs e YRR 81%?8#%}?%5%@1%3@%8@@31% <{39sh BF long
cirevlar-shapemBiRseiANTlE AtRAS IR Reldamsded adhs oriR sufipse atilie steech
pipe type sheet pile’body I. This makes the leg 5 function as an"angle brace. Further, a hollow
portion 154§ dasRiee fiytthd rditforeinglicoins thershort oirculpreshajpe?pfiecedetbtd@agh
circular-shaped piece 31, which will be described later), and the outer surface of the steel pipe
type sheetlsie@hbRigfthmmsis i ddipmsio freshillef sipeidiatesermitedd a joint interlocking
portion as [Ifk)‘ﬂg'nt body. [0050] 32 each connected to the reinforcing leg 5. As a result, a
protrudingengtn of the long circular-shaped piece 31 on the top end side is made shorter, so

that rigidity of the 1gspective siigida-shaper piacesisaibe wirengienalt jotheidhehat the
reinforcing leg 5 is disposed on the base end side of each of the circular-shaped pieces, so

that the topueidpsidaiapedrrbthhmslecisiat sHapaidteidenschihbEqeinfércént it paitiadahein
this embodiment, a substantially trian hape is formed by the reinfgrcipg leg 5. the base
et il ST E O LT R O AP R SRS S A L SR Botry
surrounded, thesghyq ae that Saidinafithis Rardian ¢aRhs ingRagate femdtaifiigr 4nthisthe

embodiment, holes 16 for discharging highly pressurized water toward the outer
circumferemiiat surfaceonf2Re Steefpipdetjmatshedngiés moete) tiej providethestedotiflegaslat
intervals in the vertical direction. In this embodiment, a water-expandin er-sto

intervals i verti irecti [ [ W. Xp é%evgﬁ h{é p

material 1@‘1@%&5‘%BE&QF?%Q%WBOS@BWH%F%Wﬁ_@é‘s%?arﬂ@‘?@ﬁ”é‘mjﬁ@ﬁi _r‘éspective
long C'rC“'g%%}i‘&‘é??&lpel%ts%n\ﬁ"é‘f?i%e,&‘f’tﬁ‘éaf%§f9§%ﬂiﬂgtfﬂ‘f&ﬁt{i{@, indgaieadfnLxpandiog 108,
water-expanding water-stop material 13. [0051. Next, with reference to FIG 23, the holes

16 formeddndperdegiddntiie:respesivacetbadinentsitbhesitesefibed in detail. In a case
where the steel pipe type sheet pile 2 is inserted deep underground to construct. the

temporary earth-refeiffgribas atorss iatising bedimantnhp aretesionse f e srdishenthe
subjected o frictiqnal force between the steel pipe type sheet pile 2 and t - i
ground 21?’%%%%%% ?8#0 {?}8 Stder Bi\beesfy[e)g ghgeet %ﬁ@“ﬁ gPlaa({ﬁ:g)sl.R%eforgg %gﬁt/%(ge%@%gr

water-expapging wateksiap/natRriahketyvean the jeintssand thelikerasiderawineasistasier of
the steel pipe type sheet pile 2 at the time of drawing the steel pipe type sheet pile 2 from the
upper sidethagsinniritithavthiersteaispipberyhidtet sevpifbthasaatdfarnsien of 2db0gatlardhe

thick f12) le, th If wejght of t | pi heet pjle 2 i t
N per meBH HBtstest LT S SR a O B Er ARG A HERUHEF D on he
adhesive fareg i5i20JefimeARSHMIDG HeeRease i ciwnerayind cHe Justianaksepistance

with the surrounding ground is about 60 kN per meter of length of the
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 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 variation example of this embodiment. In this variation



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 exampl@lof 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 theganpagerefdhejpitakibe BeelthipatyperstresiopikEs anthraakitinpygsibiedialbe
recycled, it is important to prevent force that causes the joint to excessively deform, and it is

essential to reducEtHEsdrRAReRfeFeEITGo Y3 inner prefesicstd AedhieddrbBEP HBYO8, 1/
reducing the frictipnal force between the steel pipe type sheet pile 2.and t [
ground Zl?lﬁr%gﬁé)égiglsgat%gFefFéeﬂa%gﬁgtel %e oir%énr%%ﬁeéc%fa g%a&v\llﬁ{}g thgegls%g{aﬁ[ﬁg}%% %%)e
sheet pile ifhehelemio ais povided Qi thades atahisteiuals inctheriesticakeitectiont and
highly pressurized water is discharged from the holes 16 toward the outer surface of the steel
pipe type streetpitetl; inherebyttiragrdBinid iefrwrsiblartounding yrossibilitly Arstils thessuter
surface of the steel pipe té)e sheet pile 2 is loosened to red ﬁf tthe fri Lc}nal force between
the outer SRSt T TAER O S T S BN L R R LR 0 e Ry
the highly gresgirizedavater isisunRplisd e be Mol evspariondma discharging:pregnidhe s
highly pressurized water discharged from the holes 16 at the lower position in a state where
the sheet pild dstaneispretticatly 29 Ergertttargedisdtiacgihgpforcetshere gighilyepredsuwized
water discharged from the holes 16 at the upper position in a state where the sheet pile 2
stands verfR&EMiOPherefore, it is necessary to set the discharging force of the highly
pressurize@h&\@t]er 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 sheeffpieeAthTBrihisienenas 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 &ith@higly prasssrisesvmeionsdnsrgdeerioinitneosiiaets asastipper

position is equal. to the discharging force of the.highly pressurized water.djsch from the
Roles 16 a0 TLEAHEN S oR DB o S Sy B e iR
rubber chegkvalueir s having; & slit 22 amaceaneial ehackialve having a hall-shaped metal

valve body pressed against a valve seat by application of spring pressure, The chock valve 22
can be installed tolththis 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 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.
[0050]

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



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 alof 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 direatioroftinati ¢, teeiticaldivectioriat the Ame rahen theshebnpilengtbtahids \@rgcally).
By setting the valve-opening pressure of all of the cheek valve in the verg{%aéidiregct'on to be

equal, the (5WERHEaBELiRGRS of Prethbies Telrdetsdidheharerdiedhargwgibraidiire of the

highly pre%g%;& el%%%%lﬁls[ﬁ%s?ﬁ;picces@&'t?e%%&i%th@ﬁ%a.q my%@r@inforqing leg 5 is

highly-pressurized-water supp pipe is inserted Mto a joint in a joint connection structure in
which steelipigcypa sheaalspited ackosd gho the:sixiuamiogirienteatike preskatipventicde
are connected with each other. Difference between the joint connection structure of this

embodime?f eash efdlipiritedaneannd sirsstreningseirEaGeirIGn patacias, in the enfstimsaht

illustrated in FIG. 25 ositioning chgaeement section 23 formed by .a recessed groove 25
continuingalﬁlﬁ%sem\;1 lr%}c%é?réﬁ%léﬁcs)%% es%?ngrﬁré ﬁr(})aﬁlgl f‘?)rrc‘;'\llll1 &d lgggﬁ%l?bb% 3})8 i the vsé%{?c%%l%e
direction ogthadnaesuiace ofrpepRfitectirylashaned legiaf ghe roalel@intSulddd551
The positioning engagement section 23 may be continuous protrusion. In this case, a
recessed ghemly.isdonaetohtyne Higrippapieassanibe dawrassedupplying pipe to be engaged with

the joint. More specifically, in this embodiment, the positioning engagement section 23
comprising the corit pBEEROdiBFoLioR R ﬁfé&%ﬁéﬁﬁ%ﬂ%ﬁ"@%ﬁgﬁﬁ?ﬁ%\%ﬁe‘?&?fthe
inner circuppiorenial sidage ohifeRalow LR de %Eﬁ%%lﬁ@'%dpéméﬁ RiBtIgriogkng
portion 6A or 6B serving as the joint body, the legs 5 and the connection section 24

connectingtheidedpective legs 3antervdlbénthentzetiofltieectessed groove 25 serving as the
positioning engagement section 23 can be one or more, and three grooves or foutgggﬁ%/ﬁgs
€

may he possible. TRehSHESHAEErB ST BH I TREESIRIRRESIRL bEISEFOH
posiioning gpangeme segion 72,5105 Speslcal e Sos T e Rasglg o

the cross-section of the recessed groov to a semi-circu ape of rectangulaf shape.
[0056]  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
surrounding 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 kN per meter of the steel pipe type sheet pile. On the other hand,
in a case where the adhesive force is 20 KN/m?” assuming the general soft clay ground, the

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



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 outéB 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 thethelllpinepopeorieittisiposdibib tolDditciethe lagzzieshpreslitediglhtmintieesteel pipe
highly-pressurized-water supplying pipe 17 with the holes provided to the leg 5 without shifting
in. the cirddRTERERtR HireCHGTLPIHEEECPE. from g ARG ﬁ%‘é‘i‘t%‘ﬂﬁ‘?élﬂﬁ‘goﬁ?ﬁ@%ﬂ&%ﬁs%‘tly

in the verg %gglffeﬁgé% i0GHMEQLNRRIAG NERIRA hicll HRafsAe b BAIE R iigRozzles

provided igialy-pressurized-water supplying pipe 17 with the holes provided to the leg
5 at a predeteunirigst pasitio portion otthedriénpasiicasefdhthdeles ppptepideddoghe leg 5
on the steel pipe type sheet pile side can be correctly obtained by measuring them before

inserted uhBeIIRSENA. BYermedsdrrrisclentancd belidiighnaisnbppesidsstissbalivant

supplying pipe 17, it is possible to correctly.match the positions of the nozzles,of the
iohly oSBT B Bt Sibdr 1 ok 1 Dot Jr e B 8L g,

[0057]  eiltshowid efatedinatalifeuahl potehRwmhdnithrifisstdedifth embodiments, one

or preferably two positioning engagement sections 23 formed by the recessed groove or
protrusion[@8Mtihuing in the vertical direction may be provided on th.e inner circumferential

f f the holl tion 15 the f le joint i locki jon 6A I
it intorockng rOHB B8 SR TP Eb, T R S oL B s e
pile body 4, i egse e BablyaRiesRLizRA S o PRIV RIS LSRR DB RNeFES fom

the ground surface, and water pressure is not appliedto the hollow portion 15, whereby

quality reghirdarferyyedanigithe degibechn dectqdpeehd0858]pile 21n dhedsdowhé e ¢hpedviglaty
pressurized water (water jet) is pontinuousépgischarged from the holes 1.6 or nozzles

provided t&(H& g I IRESaE B ater sEiybRFrHPBiged 78t uisressitelor 147 b achsr itk
e e e e
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. 24B,
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.

[0053]



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 suffitdent 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 arranfeeidreakivg v 37awstnihe. drcomfeptntialibbepahstiheakte dPpibevipge shiet
pile body 1..In a case of a oult(90 m for e arﬁl_%i? 1/4 of t e%c}i]rc%mﬁrential e%th ?fathe

steel pipe %peorsﬁgg{l%ri?é%gay YA aBsut 730 m, %%%jﬁ%%%e‘,’ e hfé rpersesgsua el Water

reaches abouttheosnHHIRARIGN A g o piessiEfaceiof thecrioehriDe HR®SHRelRIeBarY |

with a cutting depth of about 700 mm. Therefore, the ground around the outer peripheral
surface ofltigeSsiEdipipmtypd bhiet pikelbpdyof tisclpusthed AtheatidHesivie thetaleeh pilrebsidell .

pipe type sheet pile 2 and the ground is reduced; and the frictional resistance at the time of
drawing oamlxgwnreﬁsﬁv?&aee&ﬁﬁrﬁéwﬁ é%é@ﬁﬁ% Balsi %_ ¥egief pipe
type sheetgilez, FHRCL,RY BAUGNGLNG OISR Laspikach Tor-danipsiapekations the sieak fiibe
body is less deformed., and the deformation force acting on the joint can be significantly
reduced, shdhigtitidveassihlad predues tbe:gketosmatigo ofitheojtiing eindisigiiftcad thy decesase
the repair operation. As a result, cost requited for drawing, operation and repair operation after
the drawing Bciathsvesirplelisgtioad i dsverded dHpeigpeat Shebnsiwter i sese djdet
economically. Note that the discharging pressure can. be appropriately set thr desigping
operation SHACE LA s i e et A B A B Ik S R

boles 16 withtiespeeiinihe sieelpinelypesheet pistiadyot dseappeopaieltisehiphéakirg the
pipe diameter of the steel pipe type sheet pile body 1 into consideration. [0060] Further,

by applyingistharinspigshesedide dxgdndirngswarse stelginaterial on the steel pipe type sheet
pile 2 in ai@s%ﬁ the material absorbs water in the surrounding ground and expands; the
frictional resi ce with the ground is reduced, so that the drawing operation can be easily

performed, [0061]r1G. By;arRkiag IhewalaeexPrpdIRg aiefstarmalatishardheister! pipe

type sheet pile, the water-expanding water-stop material is made function ics a
friction-redusingdnatedahint hen j Gy tdischergmgsthe ughly whedssrizbdipestiarefreetipd goint
toward the outer surface of the steel pipe t%/ﬁe sheet pile body as is the case, with the present

invention, HEXHRE R B NG WEsEErh thite RATSSPp PR A S GRS S (AL raeh piheis
made expand, angy;ag, be.made seckrely:funclian as iheictianredycing maietipkng thd"

particular, in the present invention, the holes 16 are provided to the log 5 on the front surface
side and theilegdmmriioa reacsusfdbesidedah tREGStgeispipe, yphshedbpitac?t dhdiiendenit is
possible to loosen the ground on both the front surface side and the rear surface side of the

steel pipe K BhdatqsdoringensnpisimeaniscHadutt amichin Adrresietheios vt TR oRbuHE it
respect to .bath the. front,and.the. rear surface sides of the steel pipe t sheet pjle. [0062]
o dosdb A O e RS R AR BB MR IE TRl Bt Flon
the respecivgeiabagimens AesGhre ahava-ismireried sodargrasadothestemporary
earth-retaining wall 19 for retaining the earth is constructed; and then, the steel pipe type

sheet_ pile Bf&Stemporary use is drawn. In a case whgre the highly pressurized water IS

Poltow portion 15 GHiHB BRI AEARSPIFY AN Tom 3 BOSERETND B SIEaEh, Fre'

coupler 2Q;ig.a £RNRELPR MR RE I SURPIYING: PR&NVIGYurized-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.



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-pressurizedfatensheppifihg pipest? iscomrdcted wghshbeomsfieonTisecdeagingnt
operation is performed in a state where the highly pressurized water is su%plied form th

highly-pre sSSP AR R T P HeEORS S PO GO TS IR G RSP Suriods
water is di fgﬁﬁléf%maﬁiﬁ%ﬂﬁlm&@é@%ﬁuwﬁlg@{;ﬁlgfamﬁezﬁ%%waﬁgya%ggaﬁsnt
pile body 1; the ground around the steel pipe type sheet pile body | and the joints 3.4 is
loosened; @otoiiEs fricticnakreGisidn ten gt therslirmayding grobled 2 fomittheespeststotine sfeel
pipe type sheet pile body 1 (and the joints 3, AIZ!)!@I,; reduced. [0063 In the case described
above, it sHAUIEBEHOBEHAL RS 6ATE SRR RO STSEPBIPEY 8 heet pile 2, all the
steel pipe tgggz@heet 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 highlidiceddisiensappyind pipaialenoivecspgalngtitherdpprepebpasion.
of the space of the joint of the remaining steel pipe type sheet pile. Note that the
operation #eEAGEY abmisiRioiotGes siramarisdbsproierd enargerirarsramelitks that can

draw the steel pipe type sheet pile at one time i . [0064], . t the time of jnserting the
ighly-pro VR Rer S Bh BLE e P Bt fhe B R et
the highly-presswizgRAIBh SYRBIVRGRNSH Larevnatchad wiihe Resfiianssitbaroles 16
provided to the leg 5, so that the highly pressurized water discharged out of the nozzles of the

highly-presgirlgentasatersipplying pipend ipentlinfetbs tinidugtponéonoleés topibldde thrtcthne
leg 5 to discharge the water toward the quter surface sige of the steel pipe t sheet pjle
body 1. Tﬁ&erﬂ%éesipwﬁﬁdfavma%hl f&?&?ﬁ?ﬁfﬁee&gémﬁapﬁm%%sﬁyfi%ﬁiﬁg %
and the gr d‘éﬁ%acré%lgg?woamﬁmgm?é Bilsumas Simianmamesfethsgperation

described above. 39
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 ata
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.

[0057]

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 groove 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



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 locafed at the upper portion is cut and
removed as needed. Farther, the highly-pressurized-water supplying pipe is configured by
Jointing, plural highly-pressurized-water supplying pipes as needed. Therefore, all the steel
pipe type Sherlypiepined retpobedayesutiliemtianerepeatiLEi ehecbperatiomipstilirchs #ivé upper
side of the highly-pressurjzed-water lying, pipe is . removed, while lower, side theyeof is
upported BHTHE e BreRehOBa et STy S PR Ao S o
steel pipe typg 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 BPMéans 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 he drawn by applying
vibration to the ste8i ap?ﬁéet%‘@rgﬁgﬁ%@WWWE&?&W&WH@QW@ ISCAPSRHATSIY a state

where the plufal Glamps.and f,ibree BRI SHRRREGARIG b arhRYNg & lraderare used, and

a hydraulic jack IS installed into the leader in a positionally adjustable trimmer. [0067] It
should be nipiglglitiapipe. itheterphadiment BOD WP e iplanatioimiashiten volte of 8 @A ecyyitde
the friction between the outer surface of the steel pipe type sheet pile body I. and the

surroundirRP i8I ot aguEERR sl iR oh akgivg’ HhAPradeems Bbarserai b ére

addition t h‘}gﬂ it g??b?ﬁ gsésibléet {rcl—:'duce tﬁe friction of the interlocking portion between the
male joint and the female jOIlll‘lr{ a Ja%gﬁ?%l each other at the time of drawing the steel pipe
type sheefpilgo? 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 chrstisarhHrarosesksihat iavgansral. th oiksadiwnaiss @ bireritetl cipn toperibigetmile
portion can ajsq be red ., there ucing the damage, at the.jaint, Such a mode
described %‘gdc}'\ﬂe \ﬁ,ﬁ%ggﬁ]@@gﬁg@&),?%@@%@% fg‘fgf;aéeﬁbeitol g%?leﬁg%ﬁ&%?mﬁqﬁged
Embodimeptler 1o fekeh 2608t 3B @RI VIENE HUSIraling: 2 IRt ABHAGKINE RPAHAE DA

temporary earth-retaining, wall for retaining the earth, which uses a steel pipe type sheet pile
2 accordingetereenifmthseraboigient.shegt pded bottdhe gentihts ot fehediegfdinpreisyroadded
with a hole (second discharging hole) 44 making a hollow portipn 15 of the female joint
communic%%ﬂﬁﬁlﬁém@?sﬁbmh@aﬁcmﬁagﬁa%ﬁ%§ Wohbae e KGRI
pressurizegl: watgrJs discharagflipoiths,igint toreduse te friciopahihedims ahgrawiag,s
operation. Furthﬁ%&v{g@holes ( econéf%ischarging holesjl 45 are provided at a%ottom plate
11 of the nialeijeinhEanixitesidesOha weal Jiddoymake:theikobody dadisho 5700 thenalé joint
3 communicate with a surrounding space of the web 12 of a male joint interlocking portion 63.

This is a MSaecH GRS eT8RHIZBreYaisn Ferrhiparehqut dhscrrargaldriting flifits dRbewfRse

portion or thepichity thergof. i reeuge £08,lon aLREAR Sk ARHNg FBeraNeN- 1908 re,
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. Asa
result, cost required 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



In these case, similar to the embodiments described above, the highly pressurized water
supplied to the hollow portion 15 of the female joirtd 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 tirstotite4d aociidfernaiéticing gtrongHedidleseasuslthelrdherjolet icisnpd seiple 46

reduce the friction of the interlocking portign..of the male joint 3 and the female joint 4
iacent W ESEIFOP TSRS SHORF P SO Sha P e B bR A e,

adjacent i eachihete ﬁ%ﬂ&@#&ﬂﬁé%t@éﬂﬁ?b*&?ﬁé’%ﬁ&%@@%kpiﬁ%tw BSnsRshdile and the

surrounding ground in a case where the steel pipe type sheet. piles are not arranged adjacent
to each. off@60[J0070] 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 samé Hitefbaly 2BRHEAGRS RETpRAIBRY Hrie Reg T B A TE MR il Bt Biale
joint 3 n ey ArsEion.Hon hdhiz e i IRLIE PO Gae RS ROSIiaal

displaced in al direction’in order to reduce the loss of cross-section of the joifit
portion in thewsdmedwiizedikiposiiaonal redisshieuld e theteddhdtiihedisahawihg dikections
of the holes 16 provided to the leg 5 of the female joint 4 or male joint 3 and the discharging
directions $RHaherssatienashps\aasly eetirfedtale joint 4 or male joint 3 may be set in any
direction fogkﬁgorizontal 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, gy Qﬂﬂiﬁ@m@%ﬁi&fé%ﬁmw{@ﬂmﬁtﬁ{ﬁé&@mﬁiﬂfé@i&*}r By feuiber,

the steel pipe type sheet pile body 1 may be a steel pipe having circular-shaped cross-section

or steel tubBeh&vinwpsttrreastiagethtroseisevtiorial ndusuiafuoplioatsik. fdge]-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 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 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 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



According to the steel, pipe type sheet pile of the present invention, it is possible to
significantly strengthen rigidity such as tensile stred@th 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 shiestpitedoyalischiatging higttlppressdiiléd wawenfiogihhefesttideparbingioieto

o e e QU e e B e shecple ar U o
Further, it |3 pagsiblededreyeihaiBeshpis 3ndaainbiremienag,damaded._ndlsgyele the
steel pipe type sheet pile using a joint having a simple structure. 42 [0073] Steel pipe type
sheet pile hindhe Steaiplpsitgpessiet ettpile/BMatedoint 4Eetyale joibt ShagGARRvials joint
O B Thie Thals prossurAd water SubpIving pipe 15 18 Comccted with ihe Coupics 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 1; 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, 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 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-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.



7Side plate 8Groove bottom plate 9Lip 10Flange 11Bottom plate 12Web 13'Water-expanding
water-stop material Outer surface of steel pipe 15H8llow portion 16Hole
17Highly-pressurized-water supplying pipe

[0065]

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. 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 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 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.



18Closing plate 19Earth-retaining wall 20Coupler 21Surrounding ground Cheek valve Rubber
check valve 22bSlit 23Positioning engagement sedfion 24Connection section Recessed
groove

[0068]
[Ninth 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
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 6B. 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]

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 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 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



43 26Protrusion 27Recess 28Inner protrusion 290uter 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

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 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 Applicability
[0072]

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



36Male joint 37Male-female joint 38Steel-female-joint constituting pieces 40Steel pipe type
sheet pile 41Steel pipe type sheet pil.e 42Steel pigé& type sheet pile Ground Hole 45Hole
46Wale 47Brace

[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 Side plate

8 Groove bottom plate

9 Lip

10 Flange

11 Bottom plate

12 Web

13 Water-expanding water-stop material

14 Outer surface of steel pipe

15 Hollow portion

16 Hole

17 Highly-pressurized-water supplying pipe
18 Closing plate

19 Earth-retaining wall

20 Coupler

21 Surrounding ground

22 Check valve

22a Rubber check valve

22b Slit
23 Positioning engagement section
24 Connection section

25 Recessed groove



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 she#t 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 26 each®gpthesist joint and the second joint has a joint body, a first leg disposed on
a front surface sidﬁof the sheet pile, and a second leg disposed on a rear surface side of the
sheet pile body so a5 to be distanced from the first leg and to support the joint body along with
the first leggthe firgtlegRpgdhigsecond 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, oneZhd in tRefengittcimial, direction of which is closed, the second joint is provided

with a secgond hollgw portion extending alo_ngla longitudinal direction of the sheet pile body,
one end irthe |on5m}&i'ﬁgwﬂaaaeﬂ%ﬁ SFWFTER s haeticgrgysection

31 Long -shaped piece

32 Short circular-shaped piece

33 Pipe-shaped steel tube joint with slit
34 Female joint

35 Leg

36 Male joint

37 Male-female joint

38 Steel-female-joint constituting pieces
40 Steel pipe type sheet pile

41 Steel pipe type sheet pile

42 Steel pipe type sheet pile

43 Ground
44 Hole
45 Hole
46 Wale

47 Brace



a first discharging hole for discharging pressurized water from portion and the second hollow
portion toward. the outside direction is provided at4fe 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-B¥te 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, s?bé'i'}ﬁp’étgﬁeoé;ﬁé‘eﬂfﬁl% ehgBI-Rilgzaccording 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 censhedtiotedechofivmithefiasttehrapel the second leg being included in the
first joint portion, and . the second hollogé)ortion is surrounded by the first Joint including

the joint body, theFirSF idgEHIHESEEB AR RGCHHTRENAE LT SERIGN S @ TEtdeg and the
second 'e%ﬁgiﬂﬂﬁﬂﬁlﬂ%gtiﬂrf%‘? tﬁ%%?l@gt éﬂh@tﬂ%%!%ﬂhe steel pipe type sheetaccording to

claim 1, wherein the first discharging hole is provided with a nozzle.

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

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. 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 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.



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 irt#he 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 ¢laim 1, wherein a paositioning engagement section formed by a recess
or protrus?bn cont(iﬁﬁrféem %elglr?ﬁ’lﬁ?&ﬂéﬁﬁ%&?&?%% ﬁﬁb‘@d{] D‘ﬁsﬁﬁree]ilﬁner circumferential
surface of each ofHag;fshHRIRMRABIPR dotlEACPNE RAURIUERRXS, HRSsiIRYIPe
type sheet pile according to claim I, wherein each of the first joint and the second joint is'a
joint havindafiritllkghapethe sossrseetipand4® @éciaintssttimiurbthe distdef pipkthypeshekicpile,
wherein _a plurality of the steel pipe type sheet piles according to claim 1 are arranged

such that Bs&grEsBitebindhe BrsbiipeHhershiLt pile and the second joint of the other steel
pipe type sheet p'kﬁeasrgcggg ﬂ&ﬁo%@f)%r%mﬂs glﬂ"%unded 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.

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 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 1, wherein
each of the first joint and the second joint is a joint having an H-shaped

cross-section.



the size between outer surfaces of a first protrusio%rovided on an outer side of the joint
interlocking portion of the first joint is smaller than 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 gn a basg end, sid.e, of the side plate; he first protrusion provided on the outer
side of thgj]oint int§r]8%:r?<tiﬁ%uﬁglbeﬁ% ?heeelﬁ%q(?gmeigh |str}jolslseéav %Srgél to be displaced toward

the center portion gpaiflange Ohtheddsiijeinipanteet pithe266RNAAOUHSION A8 HasesPtth

joint and the first protrusion on the first protrusion of the first joint are distanced from each
other so agAbthofbet épighgeanmistedavhedities sheeT pdgeind Srassemedgbinstddhpiphcypeadheet
pile according to clajm 9, wherej tﬁs first protrusion of the first joint and the second
protrusion%?%#@psee%)eﬁgﬁﬁ/ﬁﬁrgrgtﬁ %ﬁoegﬁgc%thﬁﬁuﬂfﬂsly in the IongitU(_:linaI directi(_)n of the joint
in a staggered mapfues £5: fleeh RREYRS:S0e6E RiE AGROMINGIQ SR d oW REIRIL: siddBP
joint body of each of the first joint and the second joint is a. pipe-Shaped joint body having a
slit providebegluntitiierlorigitg dindiodirefatiodiot floénjointmdlTer thaththgaint betlychasmaedaad
discharging_hole for discharging highly pressurized water to a joint interlocking portion,

of second protrusion provided so as to face an inner side of each side plate of the 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 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. 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.
12. The steel pipe type sheet pile accordinig 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.

13. The steel pipe type sheet pile according to claim 1, wherein



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 ife 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 sheEtomb8adakasia serantsheriguaigadioleirroriiabrminpiighly paessatinsd for
drawing th&}ﬁg@%{&ig o%?n?&?ﬁélgﬂl% acgorrging to claim | from the ground, the method
wa

including: supplying pressurize Fto the fitst hollow portion and the second hollow
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 1, 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. A method for drawing the steel pipe type sheet pile according to claim 1 from the
ground, the method including;:

supplying pressurized water to the first hollow portion 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 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;



discharging the pressurized water through the first discharging hole toward the outer side of
the last hollow portion and the secon.d hollow portioh; 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 F%ipe type sheet pile
according to claim 1R RS VAl ARPIRIIRIRG: PressrigepiMg s srasdvind Binvater

supplying gipg,inforbadicst ARlaK: Qﬁé’éiﬁfbé{lagﬁi 51%?&?&93?8 Vo RRIIAR: gthe?ﬁ“i%“‘ﬁgv&he
first discharging hole to a nozzle of the pressurized-water supplying pipe; 4 glsc?']arglng
pressurizeponate nsdpipdiecttadie doespurizad-mdier supplying pipe through the nozzle and
the first discharginﬁrhole toward the outer side of the first hollow portion and the second

hollow portion; andraWingthe seskmirstadesibeetyile snwerbrEuplictiondirsvricide bethoas
e stel Pip. g S, i 1 LRSS S Sisg e the pressurized water





