SPECI FI CATI ON STEEL PI PE TYPE SHEET PILE, JO NT STRUCTURE OF STEEL

Pl PE TYPE SHEET PI LE AND WALL STRUCTURE.; AND METHOD FOR DRAW NG STEEL
Pl PE TYPE SHEET PI LE Technical Field [000]] The present
invention relates to a steel pipe type sheet pile, a joint structure
of the steel pipe type sheet pile, sppdi@Ecwpldn structure used at the
time of constructing a building or a structure such as a civil

engi neer i ng SSEEULCIRE €Y PRI BETePILEK@INASA R (TR IRTOOF SO EUParE My PEMSEET
steel pipe type sheet pile. The present application clains
priority on la%éN@sWAPEtS@HN%E,M[P T@OD lgéWSﬁ@,STfEEILe%IPErT YRE
Japan on Se%%%%gq; 8, 2008, the contents of which are cited herein
by reference. cdb ound 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
under gr ound Tsehn&al Fieldsur round a construction site of a building or
civil engineering structure, and is used to construct a tenporary
earth-retai M4l wal | at the tinme of constructing a building or civil

engi neering structure requirij.n e roynd excayatiqgn. . . On e
other hand. a | o M PR Bl TP Bib T B R avaint syyerol yhe
less rigid cRERARATMHER pe 3hE & waRisRE RO IR 1R §E d?gon?s%u@tir%hae&ﬁld%l e
body. For exanpl e, when a steel wall is inserted deep

under gr ound pr astatceed syph pea tiypengheehg pilcaird)avd thg like,ghe b nrettgiddbit drawingn
that of a steel sheet pile is used when constructing a wall nade of
steel and hﬁwﬁﬁﬁlﬁpvﬁ?%ﬂwgﬂbbping performance necessary ffir

:rg{rﬁ g(rjar y cofferi AR plr(g]selptl%lllp{)lgcla{}gn (tzlarlll?nssptriE)Ht%/tolfllrJgpavr\fe;[eq)a?err]lt Rgpﬁlrc]:at%“lr;[ 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]



[ 00031 ei nporary earth-retaining wall is tenporary
structure fornmed such that the joints ofgthe steel pipe type sheet
piles are connected with each other, and are inserted underground.
The steel pipe type sheet piles serving as piles constituting the
tenporary struct uﬁffe IR 0@@ %ﬁhg@ignfng vBAGN REEHary QrubQFTol RRGsuSH 88! the
pi pe type sheet piles depending on applications,” and are inserted
deep under grjeiR@S the steel pipdMypEshegaties ire abinysted WitRewhehewhaed erctilierteept h
of the steel pipe type sheet piles inserted underground is |arge, the
| ong steel pingagtoype sheesteelgiipedzpeashectipiseserver asmder nefiinéngsihe ey a

| ower end of , an upper, steel pi e sheet pile.is welded. :
sequent | al |y RO R g 1 TR B s BT e pue ResyPie T e R ceprncioe
that has beep BhicacH, LSR hethel RSN AIAMMN [ 00041 R
tenporary long steel pipe type sheet plies that have been inserted
under ground are dMavsspacificdlignmnvedse wHee: the dépilh bfthofted! pirewgledekt piles

portions are cut off and sequentially renoved usinq t he reverse
procedur e bynsifigdindergeousd ésdprepi thelony plecl pinedypesn e §1lgier @inpgise updegground

underground. Therefore, repoving the sheet piles .requires eno us
Cost 96 el eueraFRIa <of BEFP g B Sreabech i “alel SmET g R
and removed u@@&@n& Be. BGQF ﬁ&l ﬁf e kR &hdet At thit8hE0denlafettahdeAM udddround.
frictional resistance with t g surroundi ng ground I ncfeases as the
degree of ine®u|i on deepens, nmeking draw ng of the sheet piles
difficult, [00051 Wth conventional construction, in order to
educe the cost retiicn 8¢ tfraporaspienemsieet pipgtyae Hgpt diehthablave pedn| inserted

engi neering structure, a |long steel pipet sheget . pil.e i nsert

osp under or BUHOuH Aenand e SPGB MRk Pehframeal B

a shal | ow p%ci]uiﬁgt(ri}gtll]yqago@d Q@i'h% e WRs plrctﬁ:tfatlnrle By (N}ﬂﬁ:hgﬁeoét%@pipg Bpe @Pfé'éf@il_:‘ '

as a joint co on structUre of a steel pipe type sheet pile u

as descri bedveabiaveted anddgrotindC OmMheeford fersdviniCthel sieef Oleiaduidss ecabmedus pbgpe
type sheet piles 40-42 as illustrated in FIGS. 27A through 29E is
known. The jpeivall. coHlifimseh slod patertyist shees pdes ase apiplypirpen aydyemekeyhayi thes
40-42 will be described priefl el ow. .[Q006] . nenber, havin :
Toshaped cr deueeaimegindftesids e T EHErR0 frstine aih (F hdding e
steel pipe t i Ao r adi; i i .
specificalI?%Q%ﬁéagggéﬁh%?ggﬁg¥%%]%%geﬁ’%gygi%gwﬁgg&ﬂkﬁgﬁﬂ I%ﬁ?%F%¥
36 formed byoossl ding a leg 35 of the steel nmenber having the T-shaped
cross-section to the steel pipe type sheet pile body | fornmed by a
steel pipe; and, ¥Withepmileatipral eanstBartion indrdghtogedise thegbstireqritieé fqroi nt s
constituting gjeces 8_gade of . steel having an L-shéﬁed crosE-se%}ion
are arr angedOSHUSHE RIEnS or el §ReIRgeEing STUrg R OR St BIPE {08 She5T B
type sheet pj [ r :
mskﬁ%@(%gg grécie?%?lglg a§1§ tﬁu'@% ﬁaﬂf:t}a\xﬁ{ehlagagv dé)ﬁﬁd f:@lﬁovemilﬁ C\df"!r% atsﬁéem)w

are wel ded to the pe sheet p

steel pipe bywenMeatpoRionevaAMhft g dreghd35 FoadkaR@lel en [bind bapection
cross-section is fornmed of a single steel sheet. The male joint 36 is
a canti | evestraopge of aisieklipgpevperiedsbert atle ased as despibadiabnvaf jaifecoheagti®s.

Tnerefore. Lhe MRl kIl S0 Mas ] gubend g LG ILLK 20 374 teoueh
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



In the joint connection structure having the steel pipe type sheet
piles 40 connected with each other, the smle joint 36 having the
Tshaped cross-section is interlocked and di sposed into the female
joint 34 having the pair of female-joint constituting pieces 38
having the Lgshapedifs Qﬁn@@&uo?sngec@o% anli i ABECG B B duler EiGor o’n%%nd ofa
in the steel pipe type sheet pi , a space between the leg 35 of

the mal e | oisndel Bipe aipdl stichepifecivay € Otadial digsd. t Moragpepifeeies thB&tdeEplpe
narrow as illustrated in FIG 27A, and hence, there is a possibility

that the steape fegeile ﬁ?)éa%ﬁ@@talqalplné% @r'@ii:%b)l welding oriegn Seof dessiteed ghember

position at the r aw t he ste ile from

Phe t enpor arlP B Ao HBred i Hgesian £ w85 or airdi Bk A BEESt Bl o ageel
been i nsert ed,ungen groun ik 4ehh Lhek a gmo%ﬁ@lleﬂahe%oﬁsm@mgBﬁs@és3%&@ of
are connect ed W th each other (centr l[ines O0f the join are
i ndi cated bystdehkavirigngliestdpdd @dﬁ@lsactiohlaﬂ: armandgdd GB.the2Ad<k saladf 21éB)her ki of
this case, as illustrated in FIGS. 2711 through 27D, a base end side
of the nal e thosteal p@stmyhmpﬂﬂwHtSO@htcha@cm@la@tber\mt phingaeal, and are welded

femal e-j oi nt tut i ec 8, possibly daneging the joint 36
and/ or the ftgﬁﬁl &L %Pfhyp%fflﬁgttﬁ @f?f)i%hb pi eces 38. [0007] As
illustrated in Fl fﬁthggtéel ?peﬁ%&%‘heé‘t"pﬁ&é ¥l¥é%§§‘§ﬁ$vu&'th@T‘&l‘napH§%s§ Qchdeis
second exarrpl e of the conventional |oint connection structure has a
mal e j oi nt J6rnfearafedinbly steakdhelitngTie helg jadt 3ofis & betitdverety payeindie wehiv iang

the T-shaped cross-section to the steel pipe type sheet pile body |
on the out erbasd ppetiesfofdfirelegAtl ofheeefare.dlt mple prinit3pgs kivekandipgirigidigayd is
in a radial emal e.joint 34 in which a steel nenber
havi ng a tuﬁﬂﬁfﬁﬁgé’ﬁgﬁw%ﬁqw genglnrgt”gfdétlyfl xed to the steel pipe type
sheet pile 1 on f BEnohficofedfortnbilR BLAE A Abe BEsikkERles B PE
type sheet pile body e T rlust caselg Y &Prealyg Smﬁﬁeism has a
simlar str u;ehrw‘cedtmthtebatot@ér thJSIﬁlafel Jmat36eh@an=gltleaTtsl’m®edmbs Jeoiontis 36 has

| ow bending rigidity and it is difficult to strengthen the bending
rigidity. Fumt@r&@ked arl digrogrstintattendfeinale i@ Fgnying el ieealeintt he kg
35 of the nmale | 01nt 36 it of the female joint .3 arrow
and the Tengerr g piscey Bfebe i et chmgenGce thapge g 37
possibility that i i zlel=lol
desired position g{}ﬁ% ﬁée@‘?!pel%ﬂ%]%h%p)(gﬁe ﬁ%%h Cgbhtgveglfglglléggjlspe ty%eggg%eet
pile fromthe agd tgmemdlegoiiitraahstituth@picets 1die npredvinbSilld&sated in &IE 27A, and
indicated by the single dot chain line in FIGS, 28B and 28D). in this
case, as il lhester eteds 4 posFbES: thap@Bsted piegrpe28e3t pée bab%slaéﬁﬂfr@hdeiemfed
the male joint .36 ma ,beﬁ%&ouigh |£ﬁﬁg cont act vwmr f emal e-j oi nt
consti t uti ngopiigradhegine pfgawipg the BPnYPE AEe for3 eé‘?{’al?%?ryt he
femal e-join i

teat‘flPFé?eﬂhB%(’v'a{i'goprgétgﬁ gttg@ea]rt[nq}%gﬁ;s been insert ent rHéﬁM Qltcﬁq]a't fhe

FIG 29A, a steel use Int exa

of the conventigpedypd MetrtpileONoe6AectBd §/ith @edhibtiger hasatral [Bd @Ftﬁ@}’é&{tﬁ% 37
joint 37 in which a steel joint nenber having a tubular shape with a

slit is wel dedndicatechley ige eiegle@bp@ha'tryp@ is K&t 2pB laad BEdy IIn this dabreaut er
de of d of t [ t heet  pi body adi al

i recti on: - HRETHCHE AP ol riuh a7 Dbtk CHE T D A S Ra o Tl e e R

havi t t

sheet pi | ¢ BagortRRRRE MY EhlaRSil dorkeubidiBeck Re OBy Bihedl e IR0

pi pe type s Qﬂﬂbr tRé FefhalROfd¥ht Sonstituting 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



A base portion of the steel nale-female joint 37 having a tubular
shape with the slit is welded to the sheget pile body 1. The

mal e-female joint 37 is of cantilever type in which a joint piece
circularly extending fromthe welding portion on the base portion

si de ext e”d%e%ﬁg?é‘l ?%k%fth@@%elhﬁ&ﬁt%&hg\glgg ttﬂ‘e?'?% ogé %CE? h RS Q?lelp%

low. Further, as i1l Fustrate A, the he s
narrow, thergdsied pROB&iyDI dni thy oltbradidetdTenSERIBIf aRicPiEpibeyipge &B&Qillelbbh)el irS
di spl aced fromthe desired position at the tinme of draw ng the steel
pi pe type B rsﬁéétlremdneal(deefﬂmaéﬁjomt Aé & eifich hstegl oientbsr BFingragubuiali Sdaameed
by the S|ngle illustrated in FlIGS t hrou

2 o "Sor " Dot oyt Bl bl Shp Pt e Pas hO8 U8 PUisAvG ERETEUEA
shape with the éﬁ into contact with each ot her,

possi bly danag$ng %ﬁgﬁéﬁgg Meq#’gpf]emale joint 37 having the tubul ar
shape with the slinthis {d3€Q9he male joint 36 hBs HEMBBBImuciufe t3 tlﬁ\@-&ﬁthWﬂi@i exdniife,
st eel pipe tape sheet pile is used as a tenporary nenber % i nserting
it deep undérgnalaidnt 3ies lvpusndiog rigiddy pedjisisdadicnlbto S@nhgthefnd e berahieng

t he steel typ eet . |Ie t also or _rep i he | ar
amount of | ol ofurfice o5 iBartil BTy a. Ehits bt ol cn oh by e aeht
def ornmed at 4 5 e,
N order to %Eﬁﬁ‘c”ee@tﬁ@?%ﬁe%%‘ P B P Bl S T ot ol

i nexpensi ve hsh®eherpispepobyififtyIhaetc fpel pipe 8O BIRA HiRl ik Wisplesdgrada ads@ed
used as the tenporary nenber, and then only the unwanted upper
portion themesfion & thaimoof drawidg therthe secl wipe ipgtshedt pil figm theegreyndi (central

wth the i naPesean KhD. SHEE igfetuuB bl Raicdoi e wpﬁR%"e”tJaaysm
awar eness, ar%gﬂtsecasé a?ﬂﬁ’l@t%&ﬂ E;l?és.tj\}ﬁi th oﬁgl 2@ Qleoa%jé/e[}ﬁ sﬁi@??%epﬁellcejoﬁnq 3

recycl ed, e used repeat edl nee not ‘exi s
previously. nkigWe\Wedught iR® oaAVEHtH @8 &maldjoit c&isdtuﬂﬁ%piaaes%sws&b@l ent
strength and rigidity, possibly being damaged at the tinme of draw ng.
Ther ef or e, idamagidg thie geint 3§ antier vhsrfhatiﬂlmm;coastltuthe pidcese33ef i nsertion
and mater-sggﬁéing performance of the steel pipe type sheet pile,
there is a d for a joint or a steel pipe type sheet pile having

a steel pipet hat ﬁlu@tf%%od@%@%Aata stteﬂg)t lge t?ﬁ %feet%nlg‘% g%dtlpﬂle%&f Ihe

pi pe type sheet pi rtion to

convent i onalexie§1BBF G €snvehtidaf jBlnk BMMnBEich &I UESa fhle-fEBale 4)int7an
known. (l1)A joint structure capable of preventing the deformation of
t he j oi nt povhi¢honstdsyjoint member having a tubular shape with a slit is 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



Piling cement mlk in the joint or around the joint fromthe inner
side of the steel pipe of the steel pipestype sheet pile (see, for
exanpl e, Patent Docunent D. A steel pipe type sheet pile having an
| 4- shaped joint on a steel pipe (see, for 6 exanple, Patent Docunent

2). (3) A shegl,iP{RAATRIRES: thd Yol 390 SinliBHOHONHB O Bl 145t A AMIRSd AD
the steel pipe type sheet pile body forned by "a steel pipe to supply
a back-fill inadterddah FIGDODB kieoughrieyg. 2SE dettodf thdgecd inaktfephlpointyg3e hatiegt
pile body into the joint, and a communicating hole is provided to

di schar ge t Hée fubplar #gperattie thealit maydin brergh) iBiorfontagt witeeagh pidpgBossidly he

steel tube ip a direction fro he .outer surface of .the steel
oo (sons (g BB bR T S e MRS eRh g e ch
an inlet hol[goé provi ded only on one surface side of one joint to

fill a hollow portion between one side ofa joint and the ground with

a filling materialn suefl,&asa cRaBMEre Oic stBRI pigt typasittordileds mad kes tenorary
di sposed in the joint, and an inlet hole is provided between the
packers (seenembsy bpispiting it dpegy widersyad pBpAMORY cost is required\ngt opty fopdrawing

ehnt a1, Byl Shet L, FBRE, B Sl A kBl R P
S5 s, G . ) St U5d pHCIS A TSLATS, A8 RH80RLYR cprony
steel pipe trype tisheetThpielf@e andrdehe raduce e nedalrgstgrchudity th&edatredioAn
Docunents Pat ent Docunents 10012]
inexpensive steel pipe type sheef 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.

(1) 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



Pat ent Docunent |: Japanese Unexam ned Patent Application, First

Publ i cati on No, 2007-224640 Pat eng Docunent Japanese

Unexam ned Patent Application, First Publican() No, 2008-19608

Pat ent Docunent 3: Japanese Unexam ned Patent Application, First

Publ i cation NayBR2pAQ4 P3cument 2f7at ent Docunent 4: Japanese Unexami ned
Pat ent Application, First Publication . 2000-201544 D sclosure of the
i nvention Pr@bl ems sl pipe bemveadn byichhehromytelintlé Bmproviddd 1iBthe steel pipddgpe
descri bed above, there is a problemin that it is difficult for the
convent i onal sheet@ée bexdypfernpsdde askrsbpippiolsapily 8 dpakeld! matepal fiiethgimgnside of
he drawn after being use and be.recycl.ed. An .object of .th
resent i mvelt 1 PIHE oy Sfes st HEREIOEE ot smmuf Oy SEbEEls pyictio
type sheet piilBa@0thedilBloafitel REMINPRiI REGL oRbilSof thabieQAibelif a BRSIHY
drawn and recycled without damaging it even If the steel pipe type
sheet pil e i®vayseth ts oatei @nfpor @rtlye sweirpiee (sa¢) dor exampisehdiand Ddeapent 3).
under ground, and a nethod of drawi ng the steel pipe type sheet pile.
Means for Sdivi ngAttp@n'qu@b] wlpgh 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



[0014] (1) A steel pipe type sheet pile, which is an aspect
according to the present invention, includes a sheet pile body forned
by a steel pipe; a first joint provided on an outer surthce of the
sheet pile body along a longitudinal direction of the sheet pile
body; and, gogegond joint provided on a surface opposite the outer
surface of the sheet pile body of the first joint along a

[ ongi tudi nal di r eakidederibdd dbbee, steeeis aprdbéenbddiat it in difiduttforeae bordkntidnel
first joint and the second joint has a joint body, a first |leg

di sposed on st pigntyrs sherbidls isseeed ddep nhdergrpest to be dawnafier keingatsedhdnil b
di sposed on 2 rfar surface side of the sheet pile so as to he

di st anced frémthe first | eg, and supporting the joint body al ong
with the first |egn o dritfcSiredehGn@Rtlod N8 BRERRY diR@lErldralef Hpd NE
sheet pile body, the Tirst joint 1s provided Wltfl‘l a first hollow
portion ext e sheetpilonagl astéed pipe typdishak pith th&ichh boefly tlaenahesicyfed e
body, one end in the |ongitudinal direction of which is closed, the
second j oi ntWithoupdamagedt axer H the et pinel e Shasiwilsop ticdas @iampeeirn geabeng
a longitudinal,.direction of the sheet pjle, .one. e in. the .
ongi Ludt nart s BFEL AR Rigrbfind 855 BT oL fAT M L hPS pgstiengile
hol e thr discharging pressurized water fromthe first holl ow portion
and the second hollow portion toward the outside direction is

provi ded at NémsfarrSetvidgage Brdleide second | eg of the first joint
sectioning the first hollow portion and at the first | og and the
second | eg df0t¥he second joint sectioning the second hol |l ow portion.

d
(2) in the eel pipe type sheet .pile according to (1), . it may.be .
bobsi bl o that t heReREs TP RaE Mas B b Fih 8 SusPristiatng by precH P ption,
joint includj TJeE1S nd: the
| e sheet piTaniadyeeblr b Rhmel B a e &8 ind o ARG chER ey A6
the second jofithetshediplitibhdygidniae. logyitntinbiafihgctidnhe tifel shedt pliegodnshd, Beecond

second | eg, and the sheet pile body. (3) In the steel pipe type
sheet pile de@bpayidefd e f(ulrg,ce orpopitpthpeutpsyshds of thersheet pHebddyrof thedfost ow

Phe first | dbLiing hanatebrbalon o B Sor b eron ToubeF elar hedha o
First | eg andineesaesnd 1ueg g nabUad i dne id sty hoRmROLHL oy, and

t he second holl ow portion 1s” surroun rst jornt 1nc ng
the joi nt badyetphe ahd i sdcoheigg dRfoselhen s ewondfdkcegde ante srBNERISL @fto be
section of the first leg and the second |leg included in the second
j oi nt porti chstancedifrom mhet fivet leg, @ad sypppring Jhsdoishleasty ajsing eviddbotini lng theofirst

(1), it may be possible that the fjrst dischargi hole is vi.de
Wth b nosailBE RS Separ o g tophe, e g Samb dte T anseim By b Hrst
1), it may i : i gt f .
st dioohararndonay Subifihe 45 | BHeRRbl) PheclBfoftPuldelcibad ont O in,
the joint. thGongitudinaedisdetel ofpiiaeh s ¥RLeds iRaEcHE lj@ntds pRF Ried Fith @ sécbhd
it may be possible that the first discharging hole is obliquely

provi ded sudkllpwaprtioanxtexding 2lpey ®ohgiiwlinbdiraciionedhe bhesierilet onetene irothe er
surface of the.sheet pile hody aon the outer sjde than inlet |
thereof' in ‘?‘Pﬁétuii‘ég‘,d”%_%tﬂ‘ SR gpe a'ﬁiaﬁés&%ﬁargwgépﬁe&m ﬁscg_ergw.gdi ng
to (1), it %sgﬁe@%t%k ﬁ‘l)l% tﬁ%t t?ouB&sdoHoWynH%eesQ dRIR §@Bﬁk%rd the
formed by a recess or protrusion continuing in the |ongl fudi nal
direction i sutfduidethnanpbliged RNRY fi6i &€ b BE tbh@leg SV A& Okt seaRingf
the first hollow portion and the second hollow portion. (8) |athe
steel pipe thplrsshndlew poitics aad edhefirsglegand the sedond teyofl e spomdijtihte t hat
each of the first joint d the second joint is a joint having an

Il -shaped crigdongdhy S(fiﬁ‘?“%qm”"w poiticn.
2) In the steel pipe type sheet pile according to (1), it may be possible that the first



(9) Ajoint structure of a steel pipe type sheet pile, which is a
second aspect of the present invention, gs 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 secogtﬂ %ﬂonqg nuﬁ%%?%fg*Bgrthesﬁrgtgbinpfnl?l‘ﬁdi‘hgEh% jSegtdyRhd ﬁrs?‘l; and the

fitted to eac ize tween outer "surfaces of rst
protrusion pseodidie addthaRhaupis bodll,dad te stdvad holldw porflor Bisefduddkd Bigthe
portion of the first joint is snaller than a size between inner sides
of second pr#eendpohinpldng thedoisbbals, thofifskles artthp pasend kp.ded die sbewipile
side plate of the second joint. (10) In the joint structure of a

st eel pipe t?ﬂ ¢ sheet pile according to (9), it nmay be possible that

the second p{)?t rugh o sféégéfﬂééejr?genﬁﬁj:t Tl E&o‘fcﬁrg;etot( Neit DBk g%ésﬁﬁ’e @bt tgé‘ﬁﬂt

of the side plates of th int is dispdsed on base en

of the side |platveportidngs furfodhddarnbgtiicfisigoinpinoMiidg thegbint hrelyotit afst Rgded ol
the joint interlocking portion of the first joint is disposed so as
to be displ aﬁ@é@ndtlmn canpection seadipn pﬁtnh@ﬁ thlegfancathe [seaepe legfinaluslsd fin the ffirst
j oint; and, cond rotru he secon t .and.the f
ot r st on’ o RGTRTAGE T RteRar A Gt SFRFate] B Gt tRF D Shiditdhe
from each otjfigg b&?ytﬁéﬂ@?l% by @@g&@%%%%&ﬁheﬁ%@e&foﬂ Fthe flrdt1d %nﬁ thdre
j oi nt structure of a stee pl pe type Sheet pile according to 65 , It
may be possidtendtifginclubiel ifitiesecqud gsinysirteom. of the first joint and the
second protrusion of the second joint are provided continuously in

the |ongitudithal & thesterlapedpa Srliléetjpdﬁ atcofdingatod ta i sy &d passrikethat the figs)
In the steel e Lyp sheet rding to 1), it may be possible
that th onitm§@§§”§¥‘§dﬁwnﬁpe Wg PP?& ‘joint and the second joint is
a pi pe- Shape@zl o it hRORY) J‘;?evtyﬁe ﬁlleéth)llpl:a&\sl‘ of(‘l)oﬁgn gfb% ﬁgéééglﬂéptfh}a‘ﬂhé‘ﬁe'g

direction of the joint. st ee I pet

accor di ng t ooftlgn, hak b prealiter O sst bikehatdivat hdldiat jnwwws inaklylohgisidimas econd
di scharging hole for discharging highly pressurized water into a

j oi nt |nterhb@mwmgﬁﬁﬁnpmbn (14) A wall structure, which is an

aspect of t present invention, is.fornmed b nt er | ckln
o1 Ural ity oftol he Lt DEFEITGE wifpieind fepriuatbAbE Btk ag PP thyt the firs

discharging hole is obliquely provided such that, an exit thereof is positioned closer to the
outer surface of the sheet pile body on the outer side than an inlet thereof in the leg.

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



(15) in the steel pipe type sheet pile according to (1), it inay be
possible that a friction-reducing materigl is provided on a surface
of the steel pipe type sheet pile. (16) In the steel pipe type sheet
pile according to (1), it nay be possible that the leg is provided on

bot h of th_e ?erl%klgé)? t]tl rsﬁ?%ggs s&'al'le?tfﬁagg%lzte%gtq'elﬁmﬁenrs?deg ?%e%brpcg

leg for reinforcrn e join aw ng a stee i

type sheet phlofusidMipr6¥ldddSsods td fasd ardfiR@Glde Of cabh€idPpRE@Tthel sedtﬂﬂljd)lﬁtn, is
a nmethod of drawi ng the steel pipe type sheet pile according to (1)

fromthe gro(fy, wWhihelhointrehicdesit astappline thee th@ysmaqcmmwgﬂat(@r itheytbae

first hollom1port|on 10 and the second hol | o rtion, char i ng,
the pressuri B¥dORahaMersriopt gipitHen pioyged m%&%gcgqﬁgn%wée? fg hpaide

outer side O]El?thg'gft[)é { 6nd}]8fn g %ggeh 09? b%@%n& E'ige 3 QQQ?% El?l{el t‘ﬂgvf‘ps?r tion;

and, draw ng pipe pile upwar Friction
bet ween t he &bﬁ@lo@rﬂﬁd&b’@ﬁh§&ﬁ@{51d@|df ehedbigh ihfdBo&iQUISLidrSo MiROeEdinb )

the pressurized water, (18)A nmethod of drawing a steel pipe type
sheet pile, Wsposd:ﬂ Jogs & bﬁahm’rmte@meutthotentdneomoes‘émﬂangwéﬁmfmﬁ,JomB agd,

met hod of dr he steel pipe t she ile n1the round
whi ch i ncl ud EseCP @PW%‘@‘%{” ¥ &89 JP%EI“‘\A‘)S? @‘gt gragéﬁ% E)f‘ LPIOHPEOR Rl
first holl OV\(hQ?lFsrtJoﬁﬂ At h {6 REGRRG: Qﬁ’ér QU RPYd Beoéﬁg 6%9 #he%“ Ot NE

first discharging 0 a nozzle t he pressuri er supplylng

pi pe; di schangj ng mmwﬂsﬁ@duﬁa@r@gteat;bmalty@d;h&@ptlmcplrdefg&w)zledram&er
suppl ying pi pe through the nozzle and the first discharging hole

toward the opsgblegiadehedirstphgrusion of thhbirdt @intpod thesercad drotiegios etibagecond
hol I ow portion; and, drawi ng the steel YDe sheet. pile upward
after frictilght BEPHRYETI CHRINLPE mﬁhf‘p@n%l@ﬂ @@&lorb?f tBeJaﬁt&“t ‘h%a%jﬁe%?dnd
i s reduced q¥m9;§charg|ng the pressurized water, Effects of the

| nvention

(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) In the steel pipe type sheet pile according to (1), it may be possible that a
friction-reducing material is provided on a surface of the steel pipe type sheet pile.

(16) In the steel pipe type sheet pile according to (1), it may be possible that the leg is
provided on both of the joint body and the sheet pile body, and is a reinforcing leg for
reinforcing the joint.

(17) A method of drawing a steel pipe type sheet pile, which is a first aspect of the
present invention, is a method of drawing the steel pipe type sheet pile according to (1)

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



[ 0015] According to the present invention, each of the joints
of the steel pipe type sheet pile is prowided with the leg on the
front side and the leg on the rear side wwth a space, and the joint
is fixed to the sheet pile body by welding the base end of each the
leg to the sheahe RbRl RN -portRB! GIARGing SRR M, ih6 SRV ERE | Onal
joint structure, it is possible to significantly strengthen rigidity
such as tensdikehasgfimedndg thwed thd@it¢raidatof tha firlidoN@y pordand ardi thegkomhh@iog
sheari ng strgggth of the joint in the |lateral direction (horizontal
di rection). 1o @pd, degyangthe steelpinsdyroshect §He wpwase plerddetion drtipen Hie steel
present invention i,s provided with.a hollow . portion; . the hollow
Portion 1 5 obgsdde dReLHE E L idetGe BAURREHER b MR "

| ongi t udi nal ﬂ@? r e ineMod 8MFawiBRE Ricki§nd $pddheMipdEdvie I8 akbi®nd hépdlt of the
di scharging hole for discharging the hlg%ly pressuri zed water toward
t he out er supksaeinsémliondf a tiethod bEdhwiigple: dtaep eips heethget pike (Plym the ground,
Therefore, it is possible to draw and retrieve the steel pipe type
sheet pile, WBYCHinsERES ISpgng parcriughred vaeesigply ing @épevipie die frptdipllpyyeportion
first dischargi hol o reduce the friction.between the outer
surfiice of PRareagid By PBIUE T dBr b e A fardRE Mol Al Bt ortne
when the Ste&%wﬁﬁﬂﬁaﬁ%ﬁ%uﬁhﬁﬁ%pﬂkhﬁwhégh PRSERBeARER: HPAIRIAS aiend for
tenporary use. Yet further, the joints of the steel pipe type sheet
pi |l e are forpregutixedavadrnppeyingpipt tisdbughchameezlbawd the findt glschrarginglhdly toward
whereby it is possible to prevent the sheet pile body and the joint

from bei ng dAraEEsidR] thed@yidiodowpertionaad thsisprond hpldovs pretien; gnghalrawing the

Further, plural first dischargin ol.es. a royvided in.the .

ongi ¢ udi hal a1 plak BT UL B P o R BT G abipegt gite and
possi bl e to heduahd hEdukEd Gf diQRaRelMRER 408, Qrnrd and the steel pipe
type sheet pile over the entire l'ength of the steel pipe type sheet
pile. Yet further, the first discharging hole is obliquely
provi ded such that an exit thereof is positioned closer to the outer
surface of tHheckraddhc [pygEotype sheet pile body on the outer side than
an inlet thﬁ@sﬁﬁ inthe leg, whereby it is possible to | oosen the
ground arou e outer surface of the steel pipe type sheet pile to
reduce the fricti opchehpeshe bR iRehtidR PRILYBR jSHESF tHRisles! vhd\&eet
surroundi ng ground and reduce the friction at tﬁe time of draw ng
operation. Adzds pionigkywith e |exaehs frdef siderand ghefleg eretht scansitle afiphispatetand

the joint at the time of drawing the steel pipe type sheet pile.

Yet furt her,the inéntjiofired thHs sheeépilelpdy by tieddipzide bassgnd pirach g letie theoihpgt
Jody is provi.ded.to.be supported by the |leas. Therefore, it is.

pos3i bi et o EHAE-ne THTBGoPaREr Sl SN g Opats: g Repsie to
surface of tdHeisHaRy sRikbGePASMity AR of RLK bt W, R HRRRX At B et
| egs and théﬂ?%intﬁﬁgﬁtko? t%en%onngcﬁ?oﬁsggg ?on bétméen tﬁe Féﬁ@“ﬁ?
effectivel y dutlishéaZinggtrdniagh dfelg joMetn thelfatdre direGion ¢leorizbgta) ditebtion).o diyureag

the hollow portion are separated away from each other, the holl ow
portion can thestt@dmmsdynsisherdntle adcpislitg thypresrat jnapritonborlyyidechdith ¢ hpléow

ossible to formthe first discharging hole at t l.egs. with ease.
ot t ur t her , FEYPTL PGP Gomn BrrgGE B bRl F G BaLn oAl
formed by t LUSEon Canti AU RO L. o
dirocti on on et ui: SchEOR AN Ah il A hfideiflc RPN

of the st eelhiglpprebyipgedshaattophddehe diterisSripRSiiclf enetseeel gipetypt ket pile
hi ghl y-pressuri zed-wat er supplying pipe while positioning it in the
hori zont al diodrct Therefem) iyisippssirlotn drvignd tegrieya degéaskpive por shieghpiteobit he

hi ghl y- | zed- | yi [ I d wthi he hol |
por L1 on. Vet hERBATe g1 ProT st el rorb e e {shede i Br faSa g
and the joi mm@&%@&%%%&%#g&g;@g\%%)e}aﬁ)eif){'filgé §Ret ;He and tl{?:%gdnglesent 0

formthe joint structure



12 sheet pile having high rigidity such as tensile strength of the
joint in the vertical direction and sheaning strength of the joint in
the lateral direction by using the joint with the sinple structure.

Al so, the joint can be manufactured by hot extrusion nolding at |ow
cost. i o) t

H shaped crogg?gg%%%%Eﬁk¥¥Q¥g&%%@§?%anﬁékg%?gfﬁﬂ?ﬁgﬂgﬁﬂgﬁﬁﬁyégﬁg%t
structure of fitthe, tht &ehts pf thesttal piesypeshedppilecarb rimad by heinpicghint bigliceliré y
such as tensile strength of the joint in the vertical direction and
shearing st reavgehightrigitie, pberaly it is popieble rnspvgnt the sheetnils oy andt the joritng

the comerciagl Hshaped steel or assenbling t H-shaped steel.

Vet furtner . Ty SrERANG ERe st EE e s et BT P cee of ¢ he
protrusion provi deduRR Ak Pis&lischhidRe Ablel HE phRidRH i At §loREhdI Qirection of
portion of the first joint smaller tﬁan t he size between | nner sides
of the prot riisjot apincevvaike dheebyas istposdisie & @tuce mieeficisindetvaden elacdrosiddad
plate of the second joint, it is possible to secure a degree of
freedom at tthesteslpipedypechesipigoehdesnidis|lensthod thasiee! ipe Btpe phaekpilfecause

t he al | owance for i h eel pipe, t) .sheet pile in.the right
and the left dir eeﬁj Péﬁtggrotﬁm f’ﬁgglf%ﬁngg}%e l¥ ﬁ_@.‘qute@ O\gﬁiqdesc‘ff}? t&ﬁtsa“aef“tt he
time of drawnigofibBostidRied ciBiPR hy BReSBgle it PRipLE e Ml NiR%ody on %he
Yet further, the protrusion provided so as to face the inner side o
each of the aitdeidpliahes irdét thdevfsethong, ywhirdly it & pdsssiposddosen tte doase end
side of the side plate; the protrusion provided on the outer side of
the joint i mrepddekouiy spdrceiodiesteck miee typg dieetjpdle fr refucedhasisigdebeiyeanshe
to be displaced toward the center portion of a flange,of.the fjirst
it anh, SeRCriF BPF Sheebge b B S A 0L hibT s s ot
the first pr i t i Ol St 3 :

so as ot Lo Be e A e P Bt PSR RLRL
protrusion ahe tihe of¢aeing thoitedl pipad/pt Bieeeppitt r usi on on the first joint

are not brought into contact with each other, which nmakes it possible
to avoid the diffiYeuluttherathe toins hag the legfondhetishiendaisraa ithenowblossds by
mut ual interference between th rotrysi ans., Additio | he degr.ee
of 1§ reedom drOVTE BPRSR N Fetna TERgs. 1 pety R Tembite hfpLprge:
significantly, ' 1L.0G,: '

et 1 ur ther Xt b e e B R B Re PR b
t he protrusithdlegd addnie foirt 8bdyj @it coan&tiph sactickebetivednahdriels BnEffestivaly t he

l ongi tudinal direction of the joint in a staggered manner. Wth this
confi gur at i o#ilizing thedegoS¥t Birtden sngegthement fogoxslithe haltoy noktzan dre ppparated
protrusion on the second jqgint side.is e ed with t rotrusion on
Phe 1irsej g Tontrach Ahgt PraoPkRrAgT sPurIor o HEcehaE-BaCy hirdnee
the protrusiQp; : | Qi . i f.the first
Toint are nan e R e O e g
oper ati on. Yetf@ithdr Wyt faéVidin@yn Epapdniht bhi€ioh &rpbsitisin@forhéd hame
the reinforcing |l eg on both sides of the pipe-shaped joint body wth
the slit, itredess pasgiusion continpingvi the lotgtudinalalirepiiqyeont thp mnetpsstm{sirdngial
having the joint struycture wth_high rigidity such as tensile
strength of St‘%"ejozﬂ}‘?t Ohﬂ“’tpﬁ‘é’o{}éf{}'?g@fﬂ PG ¥pg %lhﬁﬁt gt ?W@éﬁ‘n‘?slﬁ& leveidhgt h
of the joint.:in._ at e [ i I te
serving as T B SurEH ek SbbEk AR kool P Re plfchlaf ook
commer ci al  shBaly Rb0einp &l diGageMentidop@msb arafpllpbrbsitizéwhBesblying pipe

placed within the hollow portion.
Yet further, by providing each of the joints with the leg and the joint body

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



Yet further, by formng the joint body so as to have the second

di schargi ng hole for discharging the higbly pressurized water into
the joint interlocking portion, it is possible to reduce the friction
of the joint interlocking section and reduce the friction between the

joint and the, %E ﬁh\ﬂgéeﬁ‘igh Hg?HQgﬁhI?{%BS e%(r@nrg J{ &%héj dﬂgause détd%lfti?n

pi pe type shee er easy, the

friction of éﬂd%hdze@ﬂn@%trér@tﬁcﬂdhbqeﬂt lnttif@mlewdrr@dmbmsmmeﬁﬁrmmth@t;m{pllhe
joint. According to the wall structure of the present

i nvention, idtruckergpoddiohihe joiot @ade hymcfacaweéhyjhcvtewmwwlﬂeget loa! copli. pe

t heet pil e, h t ed .dee d
u2er W thout - damagngnttiery BTe fi IPHEa 3 B GHEr EoRE FPCrbialt
resistance V\%tsglblre@@otﬁ%éEl%mﬂ@%d&fs%'&ﬁe.o?th'é@%ylcp?&t{JJ‘S?.E&&;hE Ravifly g

possible to argely reduce eformation of join e steel fube
body after bgpiggidiaweh aardsilcatrahyofftbeisae id fe vérand direfiah andgRh@tid on
of the joint, which is required for the conventional steel pipe type
sheet pile, segtkbfthefrntsn dellatpiabdrecigrebystiidieing phid aompzancigel-shaped steel or
economcally re cled ?Fgﬁls re sed. Yet further, by
provi di ng t HESHH BE 0F 8?1% ~material on the surface of the steel

i pe type sheet
Pebr st ance. botwead eh i bR %@9%13%282 T sfefie O L B0 on provided

ground, wherghin dulee sigk 6ethe mlmntwmu@peaton pIf the feaoilsnfaletthe theaise | y
drawn. Yet further, it is possible to formthe hoIIOM/portion to the
rei nf or ci ng hegreen 117mepsicws| déd peiruspniprofidedise aj ifede apoeher sidelof dach sitieelate
pi pe type sheet body while further enhangjng the rigidigt he
joint. Al so,of %F%inelm; etdﬁpw@eﬁ? &SP aslegiss g f %ega%théﬁ%ﬁ% weg the
first disc ha&'{e%'l E ?e %gﬁlﬁ%{ &}é ggﬂlsé ?ﬁtanﬁyz{n%e R}cr %{ogllir{éQhé ft‘(gc’l ié)te t)9p§ sPeeE) Plpl)eein

possible to sig y reduce I ction ste

type sheet phé ggaRAd thageBUFdcALRG: B fEnOaAthe rear dlrectlorﬁ(éﬁﬁhé dinRdrd@wlihe

nmet hod of drawi ng the steel pipe type sheet pile, which is the first

aspect of t Itke geddpanatynersuenpiloen batobtaledt i me of drawi ng the stee

pi pe type sheet pile fromthe ground,  the hig r is

supplied to the hdff fHW"ﬁdP? P'@H”?ﬂ?’bl&‘ioéj'éad fooastt?lgl gf‘@é&%ﬁ?{ﬁ%gf%‘éogﬁ%eée
p! l'e; th.e h';ﬁeﬂ%syof% Cg’lrdtjﬁlﬁgls égsred oﬁ %h&%ﬁ@‘ 1ggg¥lfh gﬂ% élﬁ {he iS)?(ittrusmn

di schargi ng e 't OWar surface s

body; the frjiglii@onies yeanidehs ftjell inRiBeidy pRiisheRhe fist BirdRdiigdsed so
ground is reduced; and, then the steel pipe type sheet pile is drawn.
Therefore, byt Mmlamgd tdveird thie ceiterpoieinwe e dlatdreofshesiaist jpinpandype sheet
pile and the ground to reduce the drawi ng resistance, it ssi bl e
to easily dmadFEirginiheseseeldpingisdht R}rﬁeue%@t the fifss ProfysipR e@hegewomt

under gr ound 8 1iaWLc SAIRGLAGALNG S5 LELAGLLY B, SISShncP! | By

Furt her, acdord eel ype sheet
pile, which c'oﬁﬂéd?ﬁlo‘ﬁe@n@ BEbtASBR6H tHRfscddi8 jRHERE e JroMB PANhe ﬁrtst bi€are
time of drawing the steel pipe type sheet pile fromthe round t he
hi ghl y- pr esswt broeght wad eamtmupfpxhyeaaig)tpnr,pehnclsmamwnoedblammja\pﬁchﬂ)edlﬂimﬂt@ at
the holl ow portion provided to the steel pipe type sheet pile; the

nozzl e of tHee fpgAf aﬁ%@g@@ﬁlwmtbérmeuﬂamt?f%ewﬁ.bﬁeve?%mﬁ@gqteﬁ'@%d

to the first, di.schar hol ovided to t
pressuri zed dtltéopa@){ %ehaigree F?r (()ir%mt (%Igleﬁlon}ez d?a ?hhe s&gl beqtyl)é/sheet pile is

hi ghl y- pr es%}grn!f?c@ﬁlt‘l})’\@ﬁ&éveﬁqplﬂle)&h@@m@'ir%%p‘eﬁaﬂ&?—@&oﬁl@§§as§hr ough the
first discharging hole provided to the leg, and is discharged toward
the outer surfite¥ctsudierahe plogustreed thpiside ptaype tlser‘@eamdpoinearbiotﬂs/protrhmon
friction between the steel pipe type sheet pile and the graound is
reduced; an®fthedifstieiniare p@éldeﬁirﬁemw@y $m@etlor1sitv<€naléhra?t5\mf the joint in a

Th f educ h
et natskSEh G Db b fonm By T el DB ah fhel} BRgbURERRIRE!



Brief Description of the Drawi ngs [00161 FIGI is a
transverse cross-sectional view illustrajs ng an expanded j oi nt
interlocking portion in a tenporary earth-retaining wall using a

steel pipe type sheet pile according to a first enbodi ment of the
present inve i I
Dl po-type shoer o o tesssondibh fil 8 cR@kd RN WE Mo iR R B IR BinPL@E
i nvention; and the draWin@ operbSordbed@nds cagl bech186 Srepestiusional thes&ond joint and the
i |lustrati ng a front side of the steel pipe type sheet piles 2

accor di ng t oprotesidn efdhe fagioint are net copaged Méthsedicahr af the beginrom efdsewing

i nserted under%&ound to formthe tenporary earth-retaining wall; FIG
4 is an expatf&d°pl an V|eW|IIustrat|ngapart of FIG 3; FI G
5 is an expanded tipRsyer $1eS65is's0 3 {0l HaWSthE Aih Bk 16 SEBGth 9B Tof
state from di schar S?ng ﬁo es o@éj gﬁnts St oS roeguce r':lc |m% gé

FIG 6 is anheyipanhbigdd joiansiewie thersis f-isgstibemo bdohustweatdehgpatmd&eof
di scharging fromdischargi ng nozzles of a highly-pressurized-water
suppl yi ng pipke h@vm ffft!’s@mt/\ﬁtltuhﬁul’? Vioh higls rlglldrtm{yg aglfengileastrgngiiy oHibP éxntoh the
the joint;

d |1 t at
steel o typerdbdiceltn wibuPadiay Uiy bt Rl dduPhrhg o
present | nvgtpg Et@é] late serving as tfleGlLe ?nd Ravéh héjﬁrst;n'll@Nallgngl%tertgrtHe%n%e% %t €

where a ste p|p type sheet p e s y using anot her

accordi ng t ostéchpipph@genthe bipe8Rdpedfvint with the stitFl G 9 is an expanded
plan view illustrating the vicinity of a joint in a joint connection
structure in whi clYesfughgr, tpi foeming ghe jeintleady ;5p bets havebe sicand dischargng hole

g? ﬁgp fj enb0dflo;‘r&alrslc'gharqgflngt tEe hig le)'\/sp?erggur{zgcy \?vg‘;[e} 1‘1)1?0 t%er: Jeonﬁo qer?ocﬁ(lff\\g p\(l)mrtltorrll 1?185(: h
possible to reduce the friction of the joint interlocking section and reduce the friction
between the joint and the surrounding ground. Therefore, the drawing the steel pipe type
sheet pile become further easy, and the load caused by the friction of the joint is reduced,
thereby reducing the damage of the joint.

According to the wall structure of the present invention, it is possible to easily
draw and retrieve the steel pipe type sheet pile, which is inserted deep underground for
temporary use, without damaging the joint in the state where the frictional resistance with
the surrounding ground is reduced. Therefore, it is possible to largely reduce the
deformation of joint of the steel tube body after being drawn, and largely reduce the
hand-repair operation of the joint, which is required for the conventional steel pipe type
sheet pile, whereby the steel pipe type sheet pile can be economically recycled and is
reused.

Yet further, by providing the friction-reducing material on the surface of the steel
pipe type sheet pile, it is possible to reduce the frictional resistance between the steel pipe
type sheet pile and the surrounding ground, whereby the steel pipe type sheet pile can be
further easily drawn.

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



FIG 10A is a plan viewillustrating a male joint used in the joint

connection structure illustrated in Fl G149; FI G 1013 is_a
plan view illustrating a female joint used in the joint connection
structure illustrated in FIG 9; FIGI is a plan view

i1l ustrating,tNgeSdtikkh B tREjol BEdyS G Rk Bide gﬁ@@ﬁééi ne t}oﬁﬁmﬁeﬁﬁ&gpd

enbodi nment the present inventiodn that are connected with eac

ot her; 16 enhancingfthd rigidizy oshajoirex parday dicasrgmi @w HigHlw plessatizdiOwaer
joint interlocking portion in which steel pipe type sheet '%iél es
accor di ng t ofem theitire dissbyseingrbele pestvider &0 the edwdarcingriom iftis pessiiedo
connected wi th.each other; .. . FIG,1.3A is a plan vie .
illustrating @ 'ﬁ%fl@ jegh P dishon beiwegRdhs %?er#f"ps&?ﬁéhetelt 8%’ aé"\tgrt'&%?%‘}o@“dmg
illustrated dguddl G 12; FIG 131% is a plan view illustrating
a female joint used in the joint connection structure illustrated in
FIG 12; FIAGcordidg itstha nietted of Hewirgl thaigédl atpe mgpetshet sll@thighiipehe
type sheet piles according to the third enbodi nent of the present

i nvention t H&st 4Pt eidhheistcatingpitioned de toncdidrawing the stepd| pipe tyge sheetepile

crBanied S 900802 P B SEDBFELARLBRALA e Bt

present invent kd) pikfy QRO Pfl@, %e}’ﬂi%ﬂ]y BRGNS \Bter is dischargel iSm thOAtS @

plan view illustrating a nale joint used In the joint connection

structure ildischbrgmpadicitowdrtl Ge diter 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 16Bis a plan viewillustrating a female joint used in the joint
connection structure illustrated in FIGq515; FIG 17 is a plan
view illustrating the steel pipe type sheet piles according to the
tburth enbodi ment of the present invention that are connected wth

each ot her; ?dﬁymueﬁgEoﬁﬁe mﬁn&!a” view illustrating the steel pipe
es accor

type sheet pi I ng I fth enbodi ment of the present
invention thabidjave been connected with each other; FIG 19 is
an expanded plan view illustrating the vicinity of a. joint

i nterlocking portiFth 106 a Fu@vers@gross-sectionaFli@y ilRGtratmgan expapdardet pl an
V|em1|llustrat|n%(the vicinity of a oi nt, mterlockmg‘a portion using
a steel pi pe{pE BRI AL mﬁ/aﬁﬂbr%mag SR PHN G .pwmpeoshe%tmée

present i nveef&:&‘am;% toa rst emﬁ%ﬁ%en?t%f{h%#ﬁes Iﬁrﬁdeﬁt‘%n Cross-section

illustrating an expan dea“si Vi ew o e vicinrty of a joint

i nterlocking portirem 2Ush Bide AieSliB@rafphddEstéet PR $YpRheePpil Eacasamipdb N1 f1:Q
a variation exanple of the sixth enbodi nent of the present invention;

FIG 22 is ammtedpesdetthe paeavewedioor oss-section illustrating joints

accord .0toa 1 vent h enbodi nent of th resen i nvention haV|ng
a reinforcing Ieg} @ﬁdsa%? £ros5pRTE ? yigwatly %fe&l%&ae}r?msmp thepigal pipe

joints ar c gﬁﬂ?ﬁ%%tgjﬁlle& 5&0%@ gﬁe'}ﬁét embo iment of the %%gén{ @v@r’ntl\éﬁ lillfalt %al

Cross-sect|i rati ng a si VI ew O an exa
earth-retai nlhmtewhder%%m ta fisinefé teRippRr} y:P@-rshmedy will € havi ng check

val ves provided to holes in a lower portion of the joint at intervals
in the vertical dift@ctis anexpanded 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 used in the joint connection
structure illustrated in FIG. 9;

FIG. 10B is a plan view illustrating a female joint used in the joint connection
structure illustrated in FIG. 9;

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

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



FIG 24A is a vertical cross-section illustrating a side view of one
exanpl e of a node of a hole provided t@ a joint; FIG24B is a
vertical cross-section illustrating a side view of a node in which a
check valve is provided to the hole of the joint; FIG 24Cis
a vertical cross-section illustrating a side view of a node of the .
hol e in whi ch B9 ilAAe#n Sinapdeckrlan vishelllgstepsing piae gl esking Nogéen Hevhish
as to intersect an hole axis, .and an . pne urface on the.other side
of the hUFd HEE i dipbpiled accorainiie &kl Fgbodimenialjhs RSk ddienken ficon
illustratin .at e where a highly-pressurized-water supplying pipe
IS inser%%ﬁg?§§§hgeﬁg?%ﬁegn a joint connection structure in which

steel pipe typEENeRls Phlaasid¢ GRIHLAG% § afofh A ineRPRHBRhebnt NE
J Wt ac t her; HG 26 1s a

pr esent i nvention are connecte

t ransver geicalr@ffsE8el iPpIG! foust rating an expanded joint interl ocking
portion in a tenporary earth-retaining wall, which uses a steel pipe

type sheet pilEGdeBridhpgntviea ilhistatingibochleyit used in the jdikd cohhéetion a
transverse cross-section illustrating a first exanple of a

convent i gneturg diustracdmmEbGildn st ruct ure; FIG 278 is a
transverse cross-section illustrating a state where a steel pipe type
sheet pile of ke 1ddnyelenivigvaillysapine besisekripd iy pstshert Pilpeaqeprdirg roaihed

R CRER ORI N LN R
of e convent il i o 0, SOMTSELL Q0. ALY oL BRI SR
025, SoB O AU BABIARS, 0, 4 08P 1 BB pvag Al °
27A is  paskite@nadl sacik barged:;

FIG. 16A is a plan view illustrating a male joint used in the joint connection
structure illustrated in FIG. 15;

FIG. 16B is a plan view illustrating a female joint used in the joint connection
structure illustrated in FIG. 15;

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 28A is a transverse cross-section illustrating a second exanpl e
of a conventional joint connection strugiure Ha 288 is a transverse
cross-section'lig a state where a steel pipe type sheet pile of the
conventional joint connection structure illustrated in FIG 28A is
positionally o E . ion
T Ust rat | nySonf 3ftodinen of e biebiy AiEndontobhPARIBHRGALL 35 PRAM
convent i onal cdn@édiion SORARE Il vHIcISthE WGAtYES chrettsd vath 8&bhiothell G 28A i's
positionally changed,; FIG 28D is a transverse cross-section
illustrating a stadl@ 23hes eracas tresstseplique | lusypéngsthadst vigiv bgarpfxatmipée of an
conventional joint, connection structure illustrated in FIG 28A is
posi tional | yea«sﬁaﬁt@@al,g wWall With 3 4o 198 JPF shest piledisiipe sk dplsesProBided irholes
illustratina i.r . ' 0l .connecti on
structure; %n%i&@&ﬁﬁeﬁéggﬁ#img&¥?g%%@%@?@%%?@%é@%%@§%on illustrating
a state where a streeh4piipevati@etrop-dectifillbMatifONY Nt wRabnd Samble of a
connection structure illustrated in FIG 29A is positionally changed;
FIG 29C i s modadndwbrmevidaddssjdriction illustrating a state where a
steel pipe type sheet pile of the conyentional jaqint connection .
structure 11 ustrAled4Prs Fregica §R5%~°§°%s‘f't‘%tr6H%ﬂ i vdf‘cﬁs‘ﬁgga mede i which
FIG 29D is g.Lyan ng%gdgagﬁﬁ-ﬁﬁggfﬂglﬁ+lustrating a state where a
e pi\ t En

steel pipe type she pil'e of e convelr ional j oi nt connection
structure illustrat@ad4Cns Hdrick®bobsSsep@s itlhdaahd ¥sigapgeda ndde of the hole

FIG 29E is a transverse cross-section illustrating a state where a
st eel pipe tippdidiheenneppiréicobn oipssidsorviertoleon &iclipesli satas tointeesetti aorhole axis,
structure illustrated |n FIG 29A.is posi

. i onal changed.
and an inner surface on the other side of the hoﬁe is para lé/l; 9

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



Enbodi nents of the invention 19 Next, the present invention
wi Il be described in detail on the basisjgof enbodinents illustrated
in the drawings. Note that, in a second enbodi nent and enbodi nents
thereafter, the same reference characters as those in the first
enbodi nent aﬁd%itf%ﬂmgj&lgngteg- the same constituent nenbers and the
constituent menbers having simlar functions to those in the first
enbodi ment, and expd.asatii onadshasenbssissctomilliseatingra sstomplexadk HECE a
[001% FIGI is an expanded view illustrating a joint

i nt er | ocki ngeopaentions jeipt caneshipiosimetpreeart h-retai ning wal | using a
steel pipe type s i.l e according to. th irst enbodi ment or. the
orosent. | nventton TerRB A I ERE e Qi el BTG A St aer Tgane
type sheet piukg e 8FHEEABRld biAPedrhécon SHROAML MRBkO] inlfie Ruasent

i nvention. [0019] As ill'ustrated 1n FIGS. 1 and 2, the steel
pi pe type shggitiopallyehzndeds a sheet pile body | forned by a

pi pe-shaped steel, a nmale joint (first joint) 3, and a female joint
(second joint) 4. Fitha8kds eirjryaise @ossseatiog plissetingrd statewhese 8 sisplgupatype
the sheet pile bady.l standing.in a vertical direction in FJ.G.2 and
blong o | ongiEtldRLl e REstaR b Sadtiasfiogit URSEHG R PSR Bm o
joint 4 is digpesgd Smdhe right side of the sheet pile body | in
FIG 2 and ca%?ong t%e Iogtr?gﬁtudi nal direction of the sheet pile body I.

The mal e joint 3 a&nG 28Dés 4 eaalasd @bstsediondlddsirptingta sdewheromsan] gpd ©pe
surface 14 of the sheet pile body |I [00201 _ Each of the joints
3, 4 is prowvheddilopt the eqyentiogsl isinpepmepsion siupturs ilstraiediindiGt A9 is ear
side. A base end rthi on . of the leg 5 is welded to the steel pipe
type sheet piPEO %&f 18f'ong its | ongitudinal direction.

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]



The female joint 4 is formed such that the leg (first leg) 5 on the
front side and the |leg (second |leg) 5 onghe rear side are inclined
with each other so as to he made closer to each other toward the nale
joint side, which is adjacent to said female joint, of the steel pipe

type sheet pile ZI\FeQ be rél&ﬁr \})%ﬁ't Va%ﬂ?‘ﬁrbgrd%’ééﬂgeo(mgﬁlioﬁthetbgﬁ%f’ the top

end side of the fema e The space tween 1 egs 5
i ncreases t oMgbodikhdh®s 1h@§1@te@ﬂdth§kﬂ%1ﬁé@erﬁ% thafilin 8 sécoRd aﬁ@bdmﬁéﬂtlaﬁ@ of
the leg 5 of the fenmale joint 4, a female joint interlocking 20
portion 6A smmdn@enassthqedfomliaesa]no|r¢fcretmctjzara¢tcrsIaathpmano%rstrendfodsmmieare
pl ates? and a ove bottomplate 8 are |nte ed such that
each of the %Pg%dofalt%&%@etotsgf’%w%@fs A b h %tlt ey hednetmda
leg 5 on the 0 in
this mode, e HAC PRGOS (PR o Bk R AL B3R AR amited or | [
femal e j oi ntsjlpelednas a groove-shaped cross-section. Further, the
base end portion of each of the side plates 7 is integrally connect ed
wi th each | §0Blby way of the groove bottomplate 8. Al a top end
portion of each of (téhe si de @{9 es? faci.ng each oﬁ y at _an.interval,
alip 9 protrudi ng'éd 5" ¢p2 168‘1 iJuiatinga it inteqeaing iPertiop & (Fawory
prevent the r

dR (?etlatﬂhtgtv* ail t}t‘g% & ﬁl.;)ét?%éf Jhgét‘gﬁl%%é‘o?%@lth@h@{emt{%}dtrﬁ‘éh%f

side surface of eac ‘Re SI

i nterl ocki ngh@pﬂ’eﬁénﬂfhv@ﬁtoﬁer Ming lsaaSSIdehee\t fBkRing Qisitel ﬁt@@typé Sheet pile 2

per pendi cular to the groove bottom plate 8 such that the interl ocking
space i s notacperdingy the §ast dinbemeit of e praseitiimaniion of t he side pl ates.
[ 00211 Pie male joint .3 is forned such that the leg 5 on the
front side dff!%he leg 5 on the rear side are inclined with each

other s0. 3 10 be TafiR, GLORKICK! SN LAST pEOURE Sl ATBLENOHY

side, which is adj acen to sal oi nt eel pipe

sheet pile 2 1b&mea$>9ratpq5é siuﬁtstars&epunﬁle(anatﬁrstgmnt)gvmddlféﬂﬂ@leg&ﬁt end

side of the male joint 3) while the space between the leg 5 increases
toward the t(mméndlt)s4 déFhBhnmleejofntAtls dispoegsl @rtlle [p@rsidef thefshedhpild eglyd of
the male joint 3, a male joint interlocking portiaon E havigtg a .

flange 10, SAHPE P R dmctlaﬁeﬁ %I%Bndlaéowlog%lmﬁmg igrstion glheshess hile
body is int a9 I I yTEJf%M] %2811{1‘[41 [ d E)sgossedlgg%e’n tgﬁgotetﬂgfﬂ%gtr[;lfe%gd)g Htlh[% 2

mal e j oi nt |nfjgrloc I on serv ol nt

a T-shaped Carnﬁiaﬁmgﬂfétlb@‘tu@nﬂﬁl du%ctR{nQ}fltl@%ﬂeéMle@bédiel flme%le]j@maﬁlgnd fne
web 12, which are integrally connected with the bottomplate 11.

A space bet vemale joisti ddecls profradefrah at hetemelpfad2! 4aaf thhehed-psihdpdd! .
cross-section portion and a top end of the lip 9 of the female joint
4 is made | dP than a space between an end portion of the flange 10

of e i e ] 01 nt p 2SN AdrDNST ShISPVIA AGEIE! s DIBTHALIR A "

the fenale joint orn arger,
the nale joiB sBel SA%@%%BTp@QnoB lbpma sWenﬂdftcS fh@flstfeb‘l% 6&9%! ﬁeét%l@bod’y

Further, the inner side sizes of the bottomplate 11 of t
joint 3 and ltdieng itspoiitoflinalkrettamal e joint 4 are forned such t hat 21
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



t hi cknesses thereof are 2-3 lanes thicker than a thickness of the
flange 10, so that the joint-fitting allgwance in the |ongitudinal
direction of the wall body can be nade | arger, [0022] The
flange : 0 of the nale joint 3 or the groove bottomplate 8 of the
female joint_4.is provided with.a water- andi n ter-stop naterial
Coater swel 17RS TR EPILEE Mo B fa g 3 GLRRRG RE STHERRR 2R TBRENS
stop water DbDgfiwReiatt Barc iRkhBy pIOlEd SRR thaltdeh oftthk |sidb'gtafe§-t7€?§céﬂf'ﬁitar\tvhﬁa
wat er - expandi ng water-stop nmaterial 131s expanded, [0023] It
shoul d be nodgddsindice obsich g Swarttbe frentpaladndithe vt Seon-the opr sied.erial , it
is preferable to use a fluid water stopping material in which a

synthetic resin elh®ignede the foradeioly ineripgkiae poitiop A seiytngs redpprlpdpint
material an ainin uper_ absor.hent | nS.. fillj. terial,.
sol vent and Th T fBoOR FHperARRR AR Rat B el ot g o i
after appli efadrlisahtbgrdily &Anedmdr VitEsach Iy 5 b?/_vpefyﬁff‘ﬁ{eaé%&/etbbﬂém piRen At
di pped into water, the thus obtained hard filmexpand 20 tines in
fresh wat er,a 6p endpstiomofecwaltthr sidaflates 7 24ing earhsatheYat arf ihierval, erlip 9 t

may be possible to use water-expandabl e pol yuret hane as the .

wat er - expandi'AigiaiRe ©ras §2 e raesst fogpchaheripgiovifled to prevent thy@aledpigy fgom
joint 4 and . e j.olat .can be. manuf act.ured | ne i vel hot
bt r s on AT HEE Spm Rl B ST E e RGP el AT BR R Wik R
enbodi nent, @Ak j&ht hikBodieh ich @0 rAngd & tRE RURGEiInbIdY i§ PepdRGuRr RN
the front side and the |eg on the rear side at intervals, and the
base end porthé gmowof bataoiplited sbch thatitle inelldedhg pateche nsttnegbw pegaedl¢sy péthe
sheet pile body 1, whereby the joints 3 and 4 are fixed to the steel
pi pe type shagthapen @f thitge nlatey. 0026] As described above, it is
possible to ﬁgiﬁngly fix the joints 3 and 4 o the steel pipe type
sheet pile b[o y'l white increasing the bending rigidity at the
portion where theThohlSoidt fRGortedlsBetthiiatdBE 5 LR thefons si8€hndhP R gtsyde
sheet pile body I, by welding the base end portions of the |eg § on
the front ante tchesideae irslickelsvidf each ethpioionis $o & @mit dostictotcheh shaedwpd e

female joint side, which is adjacent to said male joint, of the steel pipe type sheet pile 2 to
be inserted underground (that is, toward the top end side of the male joint 3) while the
space between the leg 5 increases toward the base end side thereof. At a top end portion
of the leg 5 of the male joint 3, a male joint interlocking portion 6B having a flange 10, a
bottom plate 11 and a web 12 and serving as a male joint body is integrally provided. In
this mode, a top end portion of the male joint interlocking portion 6B serving as the male
joint body has a T-shaped cross-section and is provided with the flange 10 and the web 12,
which are integrally connected with the bottom plate 11.

A space between a side surface of the web 12 at the T-shaped cross-section
portion and a top end of the lip 9 of the female joint 4 is made larger than a space between
an end portion of the flange 10 of the male joint 3 and an inner side surface of the side
plate 7 of the female joint 4 to make allowance 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



22 type sheet pile body 1. [0027] Addi tionally, a holl ow
portion (first or second hollow portion)g;15 is fornmed so as to be
surrounded by the female joint interlocking portion 6A or the male
joint interlocking portion 611 serving as the joint body, the leg 5
and t he out ly The
hoIIOM/port?%ﬁ§%%&%gﬁ%%bseéz%nﬂeé&ﬁgérﬁgﬂﬁrg¥§%igﬂﬁggg 1 %ﬂﬂ%ﬁﬁthe
top end si dejointfitiheg allongick lﬂdﬂh@@dnglﬂ\hdimtilrévﬂloﬁ)ﬁfﬂlbﬂlall@bdfst can@@%dﬂ@haﬁ@er

(first dischar |ng hole) |16 are provided to each leg 5, 5in a
symetric nelffiedl so as to face the outer surface side of the steel

pi pe type sheet pi body | .. The respective holes 16 trat ..
through the Ieg STIQ riheh it dpade o glﬁ’{)me&&\‘/"ffﬁgw‘)&?\pli@ fithe %Wélewmt

outside of thg 5te&l i pahewe{t%rgfl‘?(f) wlb o at?l‘gcl r'cg&oswg‘lﬁl %%top_l_he

pressurized water fromt ortion he odlts

hol es 16 maymberialp exldepemdgd éryaﬂpﬁcdﬂibﬁﬁtbafogavaﬁﬁrlelvsbéerpfhe%ht&| 2@ 6ke Yotk B1G. |
AlternativeIY by disposing a highly-pressurized-water supplying pipe
17 (see FI G illgytrafes thaptheyatdrenpanding ivater-3®p masiahi Yisleypgpekssur i zed

wat er may bﬁgg?ﬁcharged toward the outer surface side of the stee

pi pe type s pile body 1 through the nozzle provided to the

hi ghl'y-pressuri zegg lﬁ'i)e RABP IMLQchgm%g%%pa%]giﬂgvJaQ?stJaglnﬁ&:rl%p itQe OV' ded

to the joint. Note ki it may be possi rovide a nozzl

controlling ﬁrhiéradlerteﬂid Offui®wast siepdidmakridiis 6hrh gispghdtiReedm gbitymer is
pressurized water. [0028] The holes 16 are obliquely provided
such that, aiseésdabashéor defwatey spoping ingtesid! @ldesetpining supes abserleant BQlls'maltse

i de 14 of t t eel h | e bad on t he, out er_si
Than the an TPEEREHEr S i ieagBhe PSR thekaeha nagh e B ot
di scharge t% l?écgi?u'd&rl%rrﬁ S%m%@ 1t rEferal %Wt B%{to {ei &

de
of the steel Blpe type s eet pI ody Sﬁﬁgﬁi r S|§g thanh§$e

l eg 5. [002%Ybtained hard fiur dxpeid, zoacm;@nﬁi Bh \f/zﬁeﬁ Hemps BSeAlatérNMRADY @urs.
each or the joints 3 and 4 has the | egs on the base end side, and the

j oi nt i nt er 'GEKirthgr, onayi hmoeswetdt@prma@:r-}%mandaﬁlmmyur@bmemg thsorti on 6A,
the mal e jOInt i nterl ocking rtlo is formed so as to be
support ed by IHEXPUYINE Wagstapgnitens 6 rtlon 15 is formed on the base
end si de of m&ﬁ”10|nt 3, 4, while no 23

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



hol | ow portion is formed on the joint interlocking portion on the top
end side of the joint 3, 4, and hence, tfie size of the joint
interlocking portion is reduced, whereby the joints 3 and 4 can he

structured in a corrpact size and an easy manner. [0030] As
iIIustratedgn hee i ’b@ holes 16 thrnmed in the joints 3 and 4 are
arranged at PRTEVAI'S 81 & | ower portion of or over the entire

portion of tfhesteel pipe type sheet pile 2. In a case of deep
insertion, plural steel pipe 'type sheet pile units are arranged in
the vertical directddoopalgnahdlbvsy sireel (fipit pesetypichofibe@brtion) Esisviehaddo ho

each other are driven and inserted underground. On the the steel pipe
type sheet piolbg surmwdf%ltvatb@&n@#Jpw{amrf%kf«e/élfm@wl@n o or %ﬁ@aﬁdp@gmiesloalﬂég
provided at in | s .over the en e le r eof. Far

pi pe type shpeé{"on Ser‘”ﬂ‘% 'fls %b"é’{tﬁaéyoﬁhet"f%ep g}gqgro‘g‘?{ urfa0324ot3rq16ts eeF%'P%er

hand, it mayy sl@@tspﬂlel%@yfo"lft@rhml&b‘ﬁorjﬂ% ¢§lsleﬁ>s@a by mlegla{@blateqm(yeeq:ﬁc 2)
t he Iower por ion of the steel pipe type sheet pile 2,

i nterval s ovartht tw eathbide & thehgpidafal dinetist efgthe pmp,ean'dylpbs (sfhstehscpm’gmgz.
[0031] illustrated in FIG 2, in this enbodi nent, the
cl osi ng pl at ’19@86@5@ qs%%ddeaa%e& he ip 6|§Y‘§W6t“ﬁ(5‘?9t“i1‘€r§° iapto fage the outer

| di nal hal | .
The cl osi g Brae et el B bBRsRebRtly ol I P RBE: ety

1, the leg Sﬁﬂﬂgﬁh@l%&d%@ﬂlﬁﬁﬁf&k@% lQﬂcllo{}v%rtlo‘ﬁ'I@twdhrlh@&!ltﬂgé(bﬂge steel pipe
portion. This nekes it possible to prevent water and earth from

ent ering franpd dhecttpdip 2esuchs $6 diechiarge phssuraadvbtadiroralthediotleetposiondf tevwed
joint (that is, the |ower end side when the steel pipe type sheet

pile 2 standée P‘ﬁSlfj%e Werples 46 rrwnb@é%qdéiﬁyctlwwélwlr?égermghlbwewrlﬁdo\ﬁatgrs

formed by t sheet the | e

base end por‘%litecgﬁa Sf lywaefpé’?lﬁ% a h rlfr %Slé“%eg P%Dny m% B'@gif (see glé %?m
FIG 3 is a ylgrmmdw bdigsd Bl ’tH%guéh}Bep@%ﬁﬁiedmd?& n{aX/Fb% d%@ﬁ%ﬁ%edﬁb&v% tife outer
according to the first embodi ment of the present invention that is

i nserted underfaeensitecbftie sl pipt type tlerpgitediofly ¢ airbiehrtbt avmicrpgovidddlto 112
(wal | structure), and FIG4 is a viewillustrating its cross-section,
inthis st atheghly—nregselﬁléechwaterasLmaly@gmealﬂdared the h@@s rpwé%&tedhedétrweé}*pte

the wal es 46, to support g 46 are &H ont Si
car t v ot ai rilHial T T RO B G Pt # apE PRl 58 PG Tty Sfafin b1°°
excavated i m1§ch§rgﬁﬁﬁ'tl?é1n§ﬂl§‘b%ssu%%ﬁ Whe. structure such as a road and
24 tunnel is construct

[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 | 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



[ 0033] As descri bed above, the earth-retaining wail 19 is
installed for tenporary use, and hence, j;s removed after the
structured is constructed. In the present invention, as illustrated
in FIGS. 5 and 7 (especially FIG7), on the upper end portion of the
hol | ow porti 0 e .0 .a C ler
20 1 5" provi iR Risadtlrahen bkt MsbiSoMP S RuPb et fib T s
pi pe (or highlyg Rérﬁ§§h€§1¥&g‘tl¥@5ﬁf infXIBRNiYd i dHOS Bdduded], me@w@%%ﬁam
the coupler 20. Hi ghly pressurized water is supplied fromt

hi ghl y- pr essdicanZedirwatred irsaiqpippcirsgee phdpen &gy mahrer.t he hollom1port|on
15, so that the highly pressurized water is discharged fromthe hol es
16 toward t h®O¥Ut er surface 14 of the steel pi pe type sheet plle body
. This nake it p n t he ound. i cipity

steel pipe type S lust)'fltieélrbl;@ hﬁ)ées lﬁ orjméeI ﬁ'leépms a (sﬁ'arerarr&u%eg
the frictionglefa@Si §Il<ﬁﬂ§§01‘ﬁfm b& VEARE eirBortiNPEr tRNG&L pik hibeRAL pile 2.
(and the joints 3 and 4) with respect to the surroundi ng ground 5

so that the itesate fidpep m;qntﬁ)nshleezﬂ stpellpqanypea;hednplldmmmara anraagezﬂl ingiet | on
as indicated by the arrow. descri bed above,

di schar gi ng eéeahdigtion. pacivs ﬁtﬁ?lm tv\@?tSélﬁettpdv@aWi qdht@ e%ﬁ!?tOéher wﬂrh@éarm

of the steel 0

wat er acti velp%ngg{}a%(%%un | OQBQ b[ q 'pe t)CPr fsaceép tf18 t'he Owﬁ’lr pe
type sheet pidsRioRQAYhdles MNSE ﬁgyld&(hﬁ 1rflt51'v§1ts L&} tlh';eén‘ﬁ?eel@nétlhﬁ]e%f r %?qieng
ground 21 and the outer surface 14 of the steel pipe sheet pile body
| can he ef fdtei pipt type slmdum&:dmlt[l@ﬁ&d]on the upper enfruide,erthe othertHaed,pr @sed
invention, as illustrated in FIG 6 and 8 (especially FIG8), it may

be ﬁossu EI e ROéSIBlP;gp@% thwlqgulém Weprfiti@dDW@tW@UﬁpT%ﬁt%PﬁP 9@617
T 17
T o b SRR TS R RO O BB 0812 B

the holes 1 Ogggvided to the joint. The highly pressurized water
supplied froma highly-pressurized-water supplying source (not shown)
to the highly-pregasulhiszeted inaltier 2, St qn'nbmginpeinpehejdosp@aﬂﬁs 18 byrpporgdhedtdne
nozzl es of the highly-pressurized-water supplyitu4 pipe 17 and the
hol es 16 of tb%@Pjeéﬁi perfiominghy longifudénsbdisrstion omae trsote clos Be halipv prdon k.

f th | i,l e, bod 5
fo | oosen t EPGRORATL | eI EiE s e iros el g pply PIRaeEhEu &
pile body 1 lﬁ@en‘d%rﬂoﬂ'oﬂ% Jg’infitﬂfirlécktn?g p&asce Thivendidet Rtpbé%mé to prevent

resi stance of the steel pipe type sheet pile body 1 (and the joints 3
and 4) w th weapeadtarthofrérh entsiig Do diergp erdoidecin 2k, lo@tudhaltdnteb@orsdfeled
pi pe type sheet pile 2 can be drawn in a direction as indicated by
the arrow. [ngeﬁl}at [ssthe drveer Endgde wheit the steel pipe trpehget pHe 8l§tgnd5|:n thepvprtical

|1 1 1 1 1 h
erbodi mont et iR REAbRR oSHES b Raifie 61 BESREMIFSeG e WERAS 1.ape,

j oi nt CO””GQ%Q 9anﬁti15 Hé‘sE‘éﬁc?%drﬂoﬁ"&*tﬁého‘irﬁ“r‘nt@ﬂ&ﬁlnglﬁbﬂ%nt ype sheet piles

arc connecte each ot i's an expanded pl an view

il lustratingo®dzg¢ joint connection structure;, FIGS. 10A and 10B are
plan views illustrating a male joint and a female joint used in the
joint connection EiGddt ajvlewnlllISi;rsttlrrgathe@teﬂmlmlt@e@heﬁmdesrchwdmtatkplfaﬁ

view illustrati t he. st eel 0. sheet es a to the

tecond embodihanhes o fem gieabbRTiohVBRET e thEe g Jn Bk e PR

each ot her. 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

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

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



[ 0036] In this enbodiment, a recess 27 is provided on a top
end portion of a flange 10 of the male jaint 3, and a wat er-expandi ng
wat er-stop material 13 is provided to the recess 27. By formng the
recess 27, a required anmount of the water-expandi ng water-stop
material 13 gan ke .s8cuigl Yy applied before installation of the steel
pi pe type sheet pile, and the material can be prevented from
departing anm@oixylling at the tinme of installation of the steel pipe
type sheet pile, whereby it is possible to inprove the effect of

st oppi ng t he wat eAsiglysorihed abare theerphmediinge watldP-isineplladdbeteingpransuse, and
O her constituent nenbers are equal to the epbodi nent descri bed
above. [0037]°"f°Thi rFﬁoﬁ%it&ﬁtﬁ?%ﬁtflj%wred s CO“SFfF%‘f‘{Fz)qP HieQUgRN e on. as

illustrate g g4eel im:R?s.Ts%H@@%?é‘cﬁali}gﬂ% ﬁhchctﬁé’[];s’deP&]dt& nt(nitl{eq)[ollio%v .

enbodi nent of the present 1nv I on vicinity of ajoin

j oi nt connequdm lﬁlstd’flﬂlﬁethrﬂdilejhdim 4Vd|};i|théhtiézl$lﬁ>ir813§£bodpiepgo \(Ijs}tﬁiﬁ/i@dd%_@heweli,%d a
are connected with each other. I's an expande an vi ew

i |1 ustrat i nghighipjesiunize wanespplymeire ot hjgléy-prang§c!tgfgteaﬁtwpm hoae)d 7
Pornt " connedt PORCEE! ik uPRr Fous By a e st s sfee E55ang ¢ 5
pl an view i l{:ustrall s . Pl t-y j C i .

Pho thi rd erbbn bRk REed RcPhBflind oA IMRS RARwBolfen 3eahd ity |
eaCP ot helr . ir&R38&ded wateéi is di%ccﬁargcfﬂ ﬁorﬂfﬂkﬂﬂid@ﬂﬂ’towaﬁd dﬂe%gﬁﬂﬁﬂﬁlbelév\ﬁletﬂe ktegs
5 of anmle joint 3 and a female joint 4 is made wder than that in
the first eri%i@mliyn@me?t piik ibsc_im’akeglisli malggsiskible to osamphosteundeinghd cinity of
Sheet Cpi 1 & S Sra Bt GRS RS b ] PhatiarT oS athibe BiEGea he

st andi ng st s+l ] i j [Bo e IRAVA r,
on o ton endCraRic S iR p UL de BN ARBMHAGE ) i FAPLA®

provi ded a rieeessurading hatind 31, detpethe ke pigehate sheethhe2 sacedlawn in a
enbodi ment, and a wat er-expandi ng water-stop material 13 is provided
to the receghreption agéndidatadibiydlne aromw.a surface of a groove bottom pl ate

8 of the f le jqgint 4 t h le jaint 3 side, a. t [ 0

navi ng & serm - oi 1 OF BESHABEIOTS 4 LS ble e BERHRIe Uk Deisgter
ving a sem - cir EFESHAS _ Y B!y & ‘

Fomal &) oi ni o & RRELARP B AP ROetP Pibs KB Ot L DB hEP el

of stoppi ng ddhgnceadieng By oltbiesuraderd-TXRaRG1 fige WRL SliceSHiRboaRY 8Whaéby thd
this enbodi nent, the protrusion 30 protruding toward the recess 27 is
provi ded, whieetéybetween shepuggitsling groundrdraod éhetaneer edrfase ti4 of the stegpiipegsheet
the water by . the ter-expandi ng water-stop material 13. O her
const it uent AHSRBGY Scalyby etlygeglueste enbodi nent descri bed above.

[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



[ 0039] [ Fourth Enbodi nent ] FIG 15 through FIG 17 illustrate a
steel pipe type sheet pile 2 according t,g@ a fourth embodi ment 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. t'cz)ll(%sl n5thie Eroﬁﬁﬁéﬂgﬁlg‘gﬁg}ﬁ g% tﬁg g\éei:a! r%\é\geiﬁifp!eusﬁéert g%}\/és &Ig:‘yflha%djtl?%j?%lés 3a

connection structure; an vi ustra

mel e j oi nt afifd 480 QB B FRkiDhal kSR LitthesidPhipt tﬁ@@ﬁ@ﬁfii&dbd?tﬂ(hﬁﬂﬂﬂlé e
illustrated in FIG | 5; and FIG 17 is a plan view illustrating the

steel pipe tippes dindel) withlrepeaoctbe sirmgndiog plvend DuUst taetirb edépimt tyof shette
present invention that are connected )- with each other. [0040]

In this enmbodileresit be gamn ipp dirgggosapipdigatedpibe 2'ent 4 and a mal e
joint 3 areylio[% dinacircular shape, and the legs 5 are integrally
connected b vvasgeeta connection section 24. For the fermale joint 4
and the mal eskQnBEmbod@elql | ow portion 15 having the circular
cross-section is forned between the legs 5 by a joint body (female
joi nt interl ocki ngl@érthioogh BA, 1 higlugrajen si¢el pipt &k olodet pifp paorcoidorg t623)
the legs 5 and the connection ection 24. Further, a_bottomplate 11
of the nal e SeefMempodigenifibspressniinygntipypigh the pgjgaly of a joint in a jpigt

further ; an (i,O.lr’]lll”lleeCEiPé istgu%hu(?g inawhsi(i:hdt%e Eltleé’:}t }e{)ezyp%fshéeqﬁ%lésea@%o%n{:c%mirtﬁee{cﬁ other.
formed in a circular s ape, and an IH er~cirrcuntrerenti al surtace on

the hol | ow paGté @RnRpastdep I vigw IREN IR fodittndétRnBtriGuleOF B 1 DA afd
circul ar shape. Wth a node having the hollow portion 15

havi ng t he ciOBcut plian gicos Shuseatniganmalajohit gid y fepradegisimt iised d: thafa@nt connection
suppl ying pi pe can _be easily disposed in the hol]ow portion 15 havi ng
the circul arstre?taseslllg%retep%F@9mﬁé’ﬂ<ﬁdlil%a PlRB MY HRUSYR ¢ gl ipedype

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



[ 00411 [Fifth Enbodi nent] Fici. 18 and FIG 19 illustrate a
steel pipe type sheet pile 2 according tp a fifth enbodi ment 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. lan view illustrating the, steel .pipe type
sheet pi Tes SEEBP iy TP w1t e apSul el Tet (Ena F ieliepindoHBs

I nvention thaf, .RFEIGRRREGH B M, tHd BRE N4 QL NGEn vidR Mt SFinkInd ?eél'ﬂipe type

expanded plan view illustrating the joint connection structure.
100421 shedtrpilehicsoreimp odihegiitd, enebodinedt ofitad gredeat inhawnion thaasre connected
1-1-shaped cross-sec,tion such as an 1-1-shaped steel is used as a
femal e j oi ntWidheasHolickml e joint 3. A hal | portion of each flange of
t he steel ngbﬁ&hgl havi ng the 1-1-shaped cross-section is used as a
leg 5 of th efale joint 4, and is welded to the steel pipe type

sheet pile body Iy, {heRaRidal A% idAkd bdRQELI | Sfoa_tntthefolitg@Qﬁd foel{i%(gjoint

steel material having the H shaped cross-section is used as a si
plate 7 of the nisdaslider phanitiat & thAfiwedniafdihdne sTleehalmtitgrossble ainipagvet he
H shaped 28 cross-section is used as a groove bottom plate 8 of the
f emal e j oi nttewsile strength in tigyyegisat Gppcdoniofdln targdinestect iee ypeighept pitee? of
the female joint 4. a .continuous or discrete, steel ate is weld to
form an i nnepepPacreRee R b BEERT it i e S Sy e B B bs ¥R R ner
protrusi on 28 qikendiRl iSRS kRl oh 4 foPeh®brti@Net I BYicD €0 8¢ BAMAISoint 3,
cross-section, rectangl e cross-section or circular cross-section.

[ 0043] there lRugrbVieed a i@cd3al T thaois deapar thiin thaicih thid satge eafbodihens hekd
mat eri al having the H shaped cross-section is used as_a Ie? 5 of the
mal e j oi nt 3vatgirepprglingeyvaiecstarongtéal 48 ésatroyiflgsido thpyaceshdet Y5t fusthproeya 1.

Th ini | f ti f f f. t | terial havi
the 1+ shapedepged B8tk SRt ol ol Bhp R o e P T A SR
i nterl ocki n%r@t%sﬁ(jnoﬂ) h@@l_ng'g‘s&ﬁgciﬂzfle-mag%oﬁr@s%lsemﬁ @ak BlotrNA% th\Jarl AR male

H shaped cross-section 1S used as a omplate Il of the male joint

3. On a top jemd3 pide tsi ppovidedraldngSheolohgitudBiatldijectddn dfhike fehargeinld Ofhi ekes
mal e joint interlocking portion 6B of the nale joint 3, a continuous
or discrete ispeaiblegp éﬂtfg'ei ipigededielfest distapping thyuvaser Qyrlbe WelsT-owapding st
protrusion) v%agtér-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



A top end of the outer protrusion 29 protrudes outwardly in a wall
thick direction of a wall body than the 44 ange 10, and is | ocated on
the center side of an earth-retaining wail 19 in the wall thickness
direction than the inner protrusion 28. Further, a distance between
the respecti y8htRRA B portions of the outer protrusions 29 is
shorter than a inner side dinmension between the respective side

pl ates 7 of [0hé0)female joint 4, so that a fitting structure having
high fitting tol erance can be forned. According to this

enbodi nent, it is IpBdsiHrodinggt.fopsef lpe fode fankade ivinddlangi peletiqine3 stedetmed

pile 2 in a norpal, directi a direction in ich a | body is .
constructed) " ACUAT Shap eaa'i‘qotﬁféfegﬁgﬁgd'Etle%réH%Co@ggéggﬁbyo“?’ay\é\%l@ﬁogfecﬁﬂ’ésecnon
joints and af£enteihe mdIRiIRUGRY RIS joftl 3L DR IHLWRHRh 1@rh%%g%etéﬁ%u1ar
steel pipe type sheet pile, so that a ‘degree of freedomat The tine
of draw ng tdressste®h ipfopecd lypeccahleekgyl byea pan bbéy (faakde jiirg mtamstkinge
drawi ng operation can be easily' done. [0044] 29 niale joint 3.

Al t er nat i vel BRrtigfp8A-wealpiois imgriocking apisipn 8B). tlrdcgeet al troqeansiing ection 24.

wat er-stop material 13 on.the su on, t.he base rtion side inner
than the inner pr% ?t%eg’i aglhott%l pﬁtengﬁg%??ﬁ‘eémfbf ﬁffor .eg\'/‘??ﬁlrctuif’é Shape!

wat er - expandi ng WakefyrfdOf iR §ldk 8F a 4de p%tﬁft%mgﬁjéhwg?ﬂf&gtiwen
the male joint 3 and the female joint 4. In a” node illustrated

i n the draw digslar shagt, ashdacanér direimeemtiolut ficesindeshadiowt fogtiohalSpdztdfue
outer protrusions 29 of the male joint 3 is nmade shorter than a

di stance T bEPNSRUPH e &jsdergnedfin ¢ piscwlasshapet i ve i nner protrusions 28
of the female joint.. 4, so that the male joint 3 can be |oosely fitted
2o the fomle | of nyitigtm8d ke SR sRet P vavlof B B RRResbeio0u o
surfaces of ﬂiQﬁy??e%Q@ﬁéd-%Qtep%ﬁlryir%rp%erdﬁ 'era%u;_%ispéswmghaw irter
side of the joint fitting portion of the male"jolnt 3 smaller than

t he di st ancehaVingeliensenlar croersestichesy ahgihf @ froasthe giound®surfner

protrusions 28 disposed so as to face the inner side of the
respective dP%lplates 7 of the female joint 4, it is possible to
generate SUfEHﬁQ ntc@II wance for noving the steel pipe type sheet
pile 2 in tHil %ﬂ? eft directions or in the forward and
backward directio | O (L1 t i

type sheet pile Zpg%q?ﬁgﬁfy%ggg S%?%&fﬁ% t éyg?ﬁgﬁpg?géé%ﬁggggﬁﬁfﬁh
pile 2, so tdneiodsntnt ofthepicseeprarioatind theettdmycda jdiet is aGoirvdnadetibine
time of drawing the steel pipe type sheet pile 2. [0045] it should be
noted that, SHVU¢tHEUGMWhithithrestgsbBioE bipe shast pitdsare deanagiesltvaificrach otbet wEER 18

t he respecti.ve ter protrusjons 29 of the le joint 3 |onger .than
the di st ancd® TPBEY RGNS L8 JRetihvapmer RFGCaSiTs tsg Brerypiment
femal e joi ntyedhe ;Jrékeﬁthhv?enﬁ@églatw &r?ﬁon‘ﬂ%t Jwﬁﬁg%c%ﬁ{e%ngi?l@@'iﬂ xgmga

protrusion 28 can be engage each ot i'n a manner f at cannot
be di sengagethn Bew tihafratbigfiiid joine&dnnsdtioanrgtdukor fitting the male joint

3inthe direction of the fenmale joint 4 can be obtained and the

wat er - expandP9fFlwat er-stop material 13 can stop water between the

mal e joint 3 and {nhtﬁisfe%rtr)%hi%ejnt(,) ialr;‘;[eel4rhaterial 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



[ 0046] [ Sixth Enbodi nent ] FIG 20 illustrates a steel pipe
type sheet pile 2 according to a sixth egbodi ment of the present
invention, in this enbodinent, an inner protrusion 28 of a fenale
joint 4 30 and an outer protrusion 29 of a nale joint 3 are

positionally displaced toward re cti nd sid fromthose in
Phe i1tn esOummunE | IFOL T pes PaopRkt S8 RRERISREER | carly  t he

I nner protrusion 28 a‘nstoﬂ‘ﬁidq)%ﬁlotn%fmé%ld\é'p%é"’? Biy'ché)felr{alib%oﬁemtar(%htlﬂfbrug ben
of each of the side plates 7 of the female joint 4, "and the outer
protrusi on 28sdr&e vedl ek i ovekiad b ohanageéndCprofusidngsarahdeprpousidn) 28s oAakape
to be shifted toward a bottomplate |i. [0047 In this

]
embodi ment , efifes iragrergtaisien 28 is npt snepifiedf i iteds #sl MBNRA ASIPYF ALOSHSStieh
that the outer rotrusi on 29 of ,the nalg oint 3is shifted toward

the front sid8E RIS TEIPREIG I HEHICE%nd si de of the male joint

3) than the jjppgr protrusion 28 of the female joint 4, rather than
toward the rear 'side (that is, toward the base end side or the female
joint 4) than theFuninera lpifgiortioniodnach8laage dfhiee fteiralaeripldianing4he Hshdpeid s
node, the joints connected with each other can be easily drawn.
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t d d 4 h
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protrusi on 29c jshaped crdis-sdeok fs IREPasBRYEe 10 5 4 RhIS J(ﬁﬁ'fhﬁ’t@ﬂ(’i&ﬂ{g okl 6B.

protrusions 28 are provi ded on the base end side of the respectlve
si de pl at es A web of the skeelmadierial baviig the Sleshalsadtomsﬁamoh lrseusedamser bastiotheplaié 11
the respective side plates 7, and the protrusions 29 are provided on

t he outer snucéhmalpméntj%u 0 PP ERGRPriHBY©F 6510% sigle) %hﬁﬂa@ﬁulpt%&le male
toward the cen §ort 0

t he protrusﬂ8W ﬁmP%BW?gﬁgﬁgF%SP%FHQWHg éﬁﬂ“?ﬁ@sﬁ %??%%ﬁ ggagnat

the mel e joi pdigcd Sirsleh A Sl ﬁ&teas@@ﬁrfsmme%mt her so as not to be
engaged with each other. 8 his case, the protrusion 28 on the

femal e joint 4 sidaopest ctfhl&b @natprattision 22 Yranmdeheitwatly in eiwatl tiidclsdieketion
are not brought into contact with each other, which nmakes it possible

to avoi d t heofdivallkody ﬂymahe flanee 10, ged tsflocateé\mﬁl@f EpEr sfs @fran@aﬁh-é@albgmg

t ual terf et th t 28
Uhe degr oo ofl FRBaMTH! TERRSS FHETEE AR AR o PRETSEEEP o Ptk g Btante
sheet pile 2be't\§eeﬁ e E e CARLL Y ed RIS Bt thB Lt £piofBsi s NGhoRRGRA d PRer

beconmes eas
snde 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



[ 0048] FIG 21 illustrates the vicinity of a joint fitting
portion using a steel pipe type sheet pighe according to a variation
exanple of this enbodinent. in this variation 31 exanple, the outer
protrusion 29 or the inner protrusion 28 is intermttently provided.
in this varigti anpl.e, ..t he.inner t i ’ _
protrusion Zﬁglg_?dgm?r'(r gﬁtﬁﬁ‘:ﬁ“?el _’g ngﬂygjﬁé)g%g)éé tlrézdﬁsg)gsre%g_ ‘%lgtgliée g%(ﬁgé ?’%\te{ AP
vertical dir@ekhfins oByhedlUFaRBn ek BabSp R RSideh A ihbH RIngS pkdlrubidg 28 of the
staggered nmanner at intervals in the vertical direction with respect
t o t he i nnerfeprabtjoinist. orViRi8the water-sxpaodisg bhier-stop megtiglel 3awplessintbielsiapped
that the inner protrusion 28 is engaged with the outer protrusion 29
at the time FFVernAM RYCe {9 e fippeIage sheet pile 2, and the

drawi ng oper ati on,begares, 8ASY RARANSANNL L ARSY: BLALA URLORIRSeAR]

the outer protrusion are not engage each other at t

begi nni ng  of regieaivenited pRIEBSIHADRY df@249]le ][oﬁﬁ\zem_buean‘@@aitmmtdistancei
FIG 22 is a transverse cross-section illustrating joints according to
a sevent h enfxodéememter gflestafehepespsaive inmwpmtrisoons 28w g femalejonftdh e thef the

leg, and a joint connectjon structure in which the joints are
connect ed wi PHC &4 B E%l".osely hiiédfio therfemple 01hthodi nent, a pi pe- shaped

steel tube joint %?, gQB%YA&QQG stﬁlhéett b?tk)v%glgo rlsﬁrq’p;e% gﬂhg%;?pﬁ%{/fg&}t%ron

t hereof is wel ded eel pipe typé shee urther,

there is proyp@@ehnd 20 gispdsed 6i g oliRPside dfandeht Biting poandos rpede pies!
plate in which an outer surface of a center portion of a short

ci r cul ar - shapedephactbe 83tange T batwgdnpgencs hidpeaef tst reedectivebrngr iattusiass 24 t h
the slit is connected with an outer surface, of the steel pipe type .
sheet pile wsqd.soeﬁ@%é?ﬁdh%fm e ditsrrBIPesthg Slds@?aéesﬁsofm lBelegght i
short or lo j - No]| . ot r i Sn

wel ded o ¢ nePSbEbBiFAeRRty Bl RSy Bl LS R b b IR ph i

Thi's nakes tiherihi@andlchnetticad ofis tRfoAREl endkRard kiEdtas at the ook kiag
portion 15 is formed by the reinforcing leg S. the short

ci rcul ar - shapédn pf tbe gte@ Dipedypel sberg pd¢ 2 ettharims hbgrew ingitkeedeced pipe wipiesheet

w Il he described |ater), and the outer surface of the steel pipe

type sheet piiled: oas spificient qagres od fBBtIMRane stnErdf the timg; 9f dravdngihe sigel

serves as a dlé)el t%e Sihrgét%rnle gcki ng portion as the joint body, [00501
[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



each connected to the reinforcing leg 5. As a result, a protruding
length of the long circul ar-shaped piecegu31l on the top end side is
made shorter, so that rigidity of the respective circul ar-shaped
pi eces can be strengt hened. Further, the reinforcing leg 5is

di sposed on %Jaean%@}%?grgggs& Aol meﬁ$ gfaret At hil&;ﬂnsgﬁacgﬂ‘%%% Rl RREfR

so that the top en eac C|rcu i'eces 'can b
reinforced. bRe BRSdides WoA thode M ﬂlelf&h%m@&ihq@ﬁtﬂtlust@tealﬂblsltﬁmI aliby
triangle shape is forned by the reinforcing leg 5 the base end side
of the ci rcustpaqciﬁsaﬂblpbdimbtalretrusmndSas polded mnhm\ficinhned@h@edntrpli noetianygfeach
sheet pile bod surrounded t hereb t hat 0 i S
portion can Tféf\{% Hids Riglgpgof the fema eJomﬁ%‘ taﬂgF he quigr PW%&SI@?%%H togshes
16 for disc | ter
circunfer en?ﬁi sur%gte}]a}ér'%?&{s ﬁgfoh:l\%éeﬁ?vﬁ%@%hgo 'ﬁﬁu gl body I are
provided to @asf) leg 5 at intervals in the vertical dlrectlon

In this enbodl ment, a water-expanding water-stop material 13 is
provided in the orbrptbmqngmdmmt, tieumdlaes 306 ﬁttetde\wtlotheéemhlmrmﬁ@n@ tbét the
the respective |ong circul ar-shaped

pi wat er. st oppi n
function i s PEHIPFYBAIOBY” &k aRMITGIN R ﬁateéﬁovwialﬁémbs éﬁ‘a@f@f @&amg the
material 13. t
hol es 16 fort?%%%g?in]s]iqe Ofﬂie maleﬁ@% 3?1th;§%1|ehgr"§en§é§'roﬁ Pé\}gn Eeé) th&r?enﬁfé Of/n\npiﬁ’l ratger
descri bed i nhgletoatd the rear side (tHaRistoGARIENNBRE End i StiRetemBiehSint H)RBan the
sheer pile 2 is inserted deep underground to construct the tenporary
eart h-r et ai ninngy puetuision 98 bbthe famtadé joimg. t methisarddn, the Jeentsecmadeti \pleh capbe
sheet pile 2 ‘18 subjected to frictignal force between the st i

type sheet pithe con B%%PS‘tbh‘éra‘é’Gr r%‘ﬁﬂ‘ai’ﬂﬁ‘*@t“d&ﬁ&mﬂ‘g %aéqrﬁt%?a@?ﬁa?é% isg he
steel pipe t rB@décp a to e!u?sxge Gt 4{ fh flr?er ht%?rusnon 22% %sew?l} :i(seon

wat er - expandi ng Wal E top rra er| aP'%%é¥men e j Ol and

as draw ng raﬁt%b%ﬁdiﬂé@oﬂﬁe sihe sﬁif&%lthdﬂltﬁ@odté&gﬁotﬁﬂﬁﬁtwp' le 2 at the tine
of drawi ng the steel pipe type sheet pile fromthe upper side.
Assum ng that theAstdeeribgd qizevd; ytpénssdmd@ﬂmmnt ghehastrigics afreteqrovaded\WBEhe
Mn and a thickness of 12 mm f exanpl e, the self weight of the
steel pipe tBApRe r?é‘jé’tOfﬂ?elrESPQCtIV§ Séﬂﬁtﬁlﬁesf qm‘eﬁcémalﬁé‘f'@r“ Wfasf%@c%ﬁhéé?“er

pi pe t ype s hﬁ(ﬁ L rgs,spe((:?I 1ve sm% tpﬁa&ese]r andat[rqfJ proltrfl%lgnﬁ% ?e ? rdgd 61{' fﬁ %thF she'S

force is 20 sum ng ener a

frictional rgsjosltameg ;)Mﬂdﬂ sb B?tcﬁdéfshméa@’dmd %Qb‘nﬁ& ;Jo‘ﬁtndmﬁldtﬂaﬁ& il Y
nmeter of length of the :33 steel pipe type sheet pile, which is 20

ti mes as | armgde gsntt3dhep thellthe pveirgdidn 28 ort the festadmjoinpsipeartdytpe pohregon P brethe
As can be understood from an exanpl e of conbination between the steel
pi pe type sHBEE gt 3esidesee diffancsd Homaeach plietsojag NPigRaE eregeekWikh sash oHs:

sur roundi ng ar Ound %@gﬁ%ﬁ&%ﬁg athe ﬁgg{f\e Jgott;l Sl%t?.ﬁer h]Ea gleotl%glg%&gn the nea(l)e

resi st ance o ﬂ? heto& Irn-order

reduce the qamagadegremeebrbﬁ)gh@tm@&on&e{aﬁwﬁh e&h diRavHiMPEalel aglosdMIt & ABM
make it possible to be recycl ed, is inportant to prevent force

t hat causes thhéiffiapitntt the tiex @édmwugl opeadbocausedndnitialiistedesentbetleet the
reduce the drawi ng force. [00521 _ _
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



O the resistances described above, by reducing the frictional force
between the steel pipe type sheet pile Z;and the surrounding ground
21, it is possible to largely reduce the force required for draw ng
the steel pipe type sheet pile 2. The holes 16 are provided to the
leg 5 at intervals.in the vertiqal di.rection,. . highl. ressurized
water 1s di soPsaut Prnfo iRy B EE hifRoR2 b e Rh TR e
steel pipe type shegls BtihfonZxanPr! E@OMnttRotlsRNE a0l tHelBted ProbOYBH N Gre
ground 21 around the outer surface of the steel pipe type sheet pile
2 i s | oosenedranged iedurmegdrdibm&imiecdtiigeahls frothe eerbet! ieemion heBpatawging the
surface of the steel pipe type sheet pile 2 and the surrounding.
ground 21. outer protrugigR g9 {mEe plpgasrey! prneeslh it wdls ndbeyerie! disgspn Bdht o

t he hol |l ow porti 5 isch i, I e hi. rjzed
water di sonarged pihetRat P 9p SRS Bt plh PR RE RS
where the shasfusin 8 igerhudsittV@E bhieAbrbifusich 1ok BRMint A rAvifd §e RREI;

t hree of thg&highly pré%%urized maté?sdischarged fromthe ﬁ%les 1%52?
t he upper pogspddheetrpila2sindttiee duneing opdratisHeetmepicdagy Rcatsatidsnnee ptotrosibh 98
Therefore, it is necessary to set the discharging Force of the highly
pressuri zed et OUWRT SEAFTGRAY PiedRt 18O eagi5othEr &t His bspipeing gbdiryingn
at a predetq;ghﬁgg val ue or higher, to sufficiently |oosen the ground
around the outrer surface of the steel pi pe type sheet pile 2. To this
end, as illuspagted in FIG 2413, it may be possible to dispose a
check valve 22 to holes 16 at the | ower position to adjust the

di schar gi ng [Seventh ISulehlithéret t he di schargi ng force of the highly
pressuri zed water discharged fromthe holes 16 at. the upper position
is equal to the dF¥eRAigt FRysYGrecEossPeeting HisyHIng JIpPEcewr{iDetp ansy@nth

di scharged fram.,the hales 16 at the, | ower itiaqn : 34 .

The check val B daheBred iy Plaf o AL iRl B ab g Dt s bion
having a sliguédR iRWwhRhINemnd ars Batkedh MecdtaviRg a hal | - shaped netal
val ve body pressed agai nst a val ve seat by application of spring
pressure. The chebkthisaimbed2ntapigeeshapedtsebl teldk jomt 8 hbaireg 8it efong he
joint 3, 4 before the leg 5 of the joint 3 or 4 is attached to_the
sheet pile de@jtufinahdirectignghergofds welded fozetrelaipe Fype sheehilediodd har Guther.
fromall of the.holes 16 in the vertical direction at .t sane .tine
by set ting. vATe& SpaNRgeiutl e Syb iR BB iRy oM BV e
val ve- openi NG fRfesTaLE Qe ROefRATAShEAP cit UGr RRDLE hféae of inttﬁhepi?él%}ﬁedlﬁée\fﬁlbe
22 becones lower in the vertical direction (that is, vertica

di recti on atjoinh#s withrthewhiein corlmectshedh apbliter Arfatcanfdise st pipe &lpe ghect Bye
setting the valve-openin% pressure of all of the cheek valve in the

vertical di regy il onOpgemsieotdiurginforging lagavie iveldad iqrodiottiop g irciyeshmsdes

AR CL TR SR R B
hi ghl'y- pr ess}igig@dt Vet maRRAVESS RIcRE dsSanlASRBHRE. | Mireda hQiIdW pbifloR
joint connection structure in which steel pipe type sheet piles
accor di ng t dstierabdbhthe rdinfdramgnitg 6fthd ttertpiresienthapsivigeatei3@riodbey

connected with each other, )
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



Dit Thrence between the joint connection structure of this enbodi nent
and the joint connection structure illusfrated in FIG 15 is that, in
the enbodinent illustrated in FIG 25, a positioning engagenent
section 23 forned by a recessed groove 25 continuing in the verti cal
direction is Leal O\ ont.i S iy i
i rocti on oncEhe ey C R Ao TR Lo e ELELE e
of the nal e ¢igulk-sidped PiO&S 1 on the top edd&dPi@Hiatit SHOKBY sEMPAGEMBNGT theCt | on
23 may be continuous protrusion. In this case, a recessed groove is
formed on t h&schtd gcplpesvped pesds owtberstrengdshgd. ngruphgethe ifercenedegy® ¢
with the joint. More specific . I n this enbodi nent, the
Dos1 ti oni g SissEketE PEBER SHF Dot bitd Sl e SREr A GRS Mot
protrusion i i I i i i Vi . t hew: .
B eunt er ont | A oy Poas ERLd BT RER Bfrel ok 1 Gl A SR Bfgment
j oi nt i nt er| oaloktagianotiingld shibes fobBedBr e Righfasinghey §, thaBashadysidetdTehe
legs 5 and the connection section 24 connecting the respective |eg.
The nunber ofirculeshapedsisedangoyiéond theesiael pige ipe slivet plsdioty dRimepnded
engagenent sectjon %g can, be. one or nore,. and three grooves or four
pb3a i

grooves may BE rigidippof taip BoyLion £an 5dnt§356S - sect i on of t he
recessed groove 2% Vi - i1 gl a9¢ SEG )

is not specificall ;lﬁﬁrnllhtﬂgsd&ﬁ%&r?gﬁ?r?qﬁ%% lgz&g%ggé}g@g t@é%p&r m&l{df?ggva?&
cross-sect i owafd thh@iicretesiREEngHIGOMEe2DP thelRico! FpSHPR stettidlbady §hape or
rectangul ar shape. [0056] _ As indicated by the doubl e dot
chain |ine copyideghorsaies f ot intervebas dededicaloimec®B. i n NCl 25, a
protrusion 26 is trically provided on the outer s ace of th

P Ohl y- pr osaur i 2ed! WAREHbo RS FAGF S TS WA O R L PRRG O He e
hol | ow porti D 14 Ll Usi : {

groove 25, a O?’Ilﬁgsgrﬁ %/riS%géég%gﬂgggbﬁteﬁgﬁpﬁlgﬁ%(ﬁghﬁéa{?%{egggs@ﬁzrgﬁge i3 \eixd/at er
suppl yi ng pigieced, Avherdb9 wakeg stdppih®Mnp@sit ik @alizddtbyieSpandigithd WatkiOexpRAdity
the nozzles provided within the highly-pressurized-water supplying

pi pe 17 wi t hvatbrestépoheisrigrldvi ded to the leg 5 without shifting in the
circunfer entfpﬁ%l direction of the pipe 17. Therefore, only by

posi tioni ng ]pi pe 17 correctly in the vertical direction at the
time of insetting ' L tord ‘ : .
provided to the h?‘%’ﬁ‘?yﬂ lﬁ?%g%ﬁcreitgtggﬁ'\%é’ﬂg?@%p& %ﬁrﬁ%@%?ﬁ&é%?:%&ﬁés?%gve
hol es provi deghotitndnherilied descabedinRledet er m ned positi on.

Further, the positions of the holes 16 provided to the leg 5 on the
steel pipe type sheetaspivhercdliedeet pipe bheve sloet pitst] iy irsbitted deep uiderground to
measuring them before inserted underground, By neasuring the distance
of | owering CAEI ‘gﬁfﬁ?lpﬁfaé%gﬂigﬁ“rf@a‘-'%‘f’@rl%f?bﬁﬂ“}}'i“ﬁgtf]&ieﬁ'élgi‘ﬁ sigef pipg type

possible to L the. | .t
R gl y- pressii pag Y PRLEN ] (EBREIH RN e EeDARELBE it SR g gre
hol es on t heulreghdneSdrelgrd 2105 A) eight of the stebl RO hElsHRE pllebesd alikdive force via
al t hough not shown, 1n the first to fifth enbodi nents, one or
preferably tthowpeséprodinhyatlengagereritl lwovteh orego@8 ahd thedtke by dtalvéng
recessed groove or Frotrusion continuing in the vertical direction

may be provi'8dHN5H Ot e Sierlmdbe g DarPdE &t thaitime sy Adngiie el RS tyRinheet
ti 15 sy f Qi l.c .iai i i ion 6A
P R B R R S e R

mal e joint interlt i _ |

S and the sti@ed m BRI 4 RRA&EHELI2 Rinl Br HQAHplel thelsBIf Wight SABEsted! PBe type

hi ghl y- pressuri zed- wat er
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



36 supplying pipe 17 can be lowered fromthe ground surface, and

wat er pressure is not applied to the holdsow portion 15, whereby
quality required for welding the leg 5 can be reduced. [00581

In a case where the highly pressurized water (water jet) is

conti nuously . he
i ghl y- pr eseint P4 s ieet BREUhUR EARRRer ol RIRELASRIEH HE GBS,
for one m nufyge WektbiR. VAL e dd980d fréBan ekatm;ﬂ@ommmh@q bedwettAd fed
cutting depth of about 700 nmin an extremely hard ground having an N
val ue of 50 plpe tylpeS®§trmbumdithagrcgmcb,uhdfm[l@%&r@ with the surrdundigpguiudd be

ted that, t f th t eel heet
Biol . bod;a/l | 3odtiy &Pw & %te%olfg’g%vﬁéﬁﬁgiswn%ﬁeofﬁﬁesgep E’npgtypgs Reecpile,
suf ficient f%eréfgﬁé@ o%&eb%rg%e\f\ﬁe g@m&ﬁ@%ﬂ\t %P@ng%teézgpe tﬁ ejs%ggt &%nd

because an area t requi res re es5i ve steel pipe
type sheet pinhie: i2pasidictibge @Eﬁﬂléaidnbsymﬂb%hﬁlﬂ td prévent Bidethf c@FESHhe 786k to
wat er di scharged fromthe holes 16 arranged in a line is 1/4 of the
ci r cunf er ent ¢xabssivelygleformf andhiels stsewlal pirpdick fhpalratieeforgi | e body 1. In a
case of abou@ 2%0 111 ffl for exanple, 1/4 of the circunferenti al
length of th eel pipe type sheet pile body | is about 700 nm and
P Lne o I Y ARSI NBRY obERCHPRA b BRI LA RO HON

of the outer surface ee pi pe t plle

cutting dept shseecpblpaQ@utshezﬂﬂlmndmesru%@mng grb@q(gzrlourmpoag@lu rﬁdlatrgw, QU R
peri pheral surface of the steel pipe type sheet pile body 1 is

| oosened; t hibe &d@sqwedlﬁmdmng theetest @pd typs ghecttpilod. shbeholes léearepram'rdled
t he ground i s reduced; F gg frjct onal resistance at the ti

dr awi ng opertgtt.eo'ﬁg?ét '§ie@‘ﬁ sip dgrrertigaly Ef&@dan%m%h ¥BYSTUFZG AV isis ) ?f@raee

?ﬁ: i :c gr grea¥veftcr]$l}? ';% c]1%?6:5 1@ r& %Q%ut%p&?ﬁace%tjtﬁ ﬁeel Etf) té)ﬂ:)% h%epglb f%%%% the

g operation ody I's tess

def or ned, argio&da%f@lﬂcfsqrrm{dh@rgrédmae afSint B fkr biick Of Mk seaipiRype sheet
S|gn|f|cantly reduced, so that it is possible to reduce the

def or mati on mfe 2tlhk>0p®1|ed1to radgte shiegnicfianebfotdeypetieen dmsoter hefacephihe steel pipe
operation. As a result, cost requjred for draw ng operation and
repair operdWP%ﬂwﬁﬂW€Paﬂ%ﬁ“dWﬁW“ﬁ@gﬁﬂéwgglon can be reduced, and the

I h
oheel, Bibe LYPe Shogh g o R b LAEHEL G SEARILARL iy o

operation i ru@%?rnga&@@omiz hi h@%r@s&ﬁr%&mtepﬁls&iﬁr%a @eRtkhe fo1Ed Nt thd he
i nclined angle of the holes fG with respect to the steel pipe type

sheet pile tiowlyr fositisn appstap mheart eheshsetpilbQ staadkd vegidale isparger thid rendisabnrgofy
t he steel e sheet pile body 1 into consideration,

Further, by afsspff) ﬁé‘lg&HonF%Prﬁquvaf%élsﬁM@ﬁ feogpardrey I uaias u@)@bw!smon in

mat eri al on th %eel eet J% adv.ance E erla
absor be. wat &t sPRE eREalP Rat Bt e RS R Pl

resistance Widcharkig f@cobinde h@hl&%@ﬁ%d Satek B@éha?éé@ (AN RGlcOREL ald On
can be easily perforned.
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]



[ 00611 By applying the water-expandi ng water-stop material on
the steel pipe type sheet pile, the watey-expandi ng water-stop
material is nmade function as a friction-reducing material. Then, by
di scharging the highly pressurized water fromthe joint toward the

outer surface of t'lﬂg oIk %lv‘p%%ﬁaé\g{f g?r%ggrgéﬁ,gli rll.ugbepgﬁle\ék IR1vk Sod Q/in%%ssl?’lt

with the present invention, _ _ ng water-stop materia
applied on ti® sditaeh cRicktviRe 88RL 2 Pl Sapsl MALl8aR% BadthreRBdagafit He
made securely function as the friction-reducing material. In
particul ar, vatvetshg byrpsi@ation ofispring pessuteheThaodhesk vabveal2ecapbouistéed toghe
the leg 5 on the front surface side and the leg 5 on the rear surface
side of the €geafthsipia 3 fh?é%%@éﬂegai qf dhegoing 3 gr %ésr?été‘,’ efl fo the shgstRijgpady 1.
to | oosen t . QLN .bot i : .
hﬁqe%%ﬁl!:ye &g%ﬂg?e% \J}atérrlgn Ee[ & hg%?& %Ig‘lﬁngallipf ﬂ%nhgﬂzg.lg mFtPE @%10?1

surface side of e pl pe rype s signifrcantly
reduce the fdijeefidroN@le sh@s tiffeARMCRHURE vARE oBEMM e RSRKIvalve 20Qldh
the front and the rear surface sides of the steel pipe type sheet

pi | e. [0062]that the valveNephing gesseré jptticanes v the pdréiomed éheaheck ol 2\haeamaes
the steel pipe type sheet pile 2 according tqo the respectiye X
enbodi ment s 'HEECH tserieplection (his @r‘f%%%‘&'&?‘@? it Haey féﬁﬁ'&ﬁﬁéﬂﬁ 2
earth-retainj . f i.ni i r i

t hen, the s{yg{e}'l Sﬁi@lﬁéea”ﬁpeﬂ;ﬁ?@e%%ﬁ a@% ftpgﬁp‘g g%r%gérograg%@% cngctk rgﬁn%? n
a case wher ecith@l diFdhbrytoe sl IthZ BRAeMAE Bbsitichs SEPBMIhbRS 1§ el thehizRéd tRW
portion 15, a coupler 20 is provided at the upper end portion of the
hol | ow por t i bschdingfprashee bethehighlygiressurkedwatehs. mal e j oi nt 3 dependi ng
on applicatigns. The coupler 20 is a connection nmenber for supplying
t he highly L@@yﬂressuri zed water, and also fonetions as a lid for
preventing the pr ki t .0f Upp ' .t he
i e of suppl yi ng  TRa nhrs: bS8 nere IRy ph et BRSHe bR e
1116. 7, a shegkd Id@@'&ﬁ%!;%ﬁnt!&@ﬂne%n@u&@&inWhicihtsteﬁﬁp‘ip@@p@gﬁz& filee to
use a coupler forned ty conmbining a steel tube with a

pressuri zi ngetyrpiag tathb sixthpadiod memibi thé piesenh otverg tooware, comthested with each other.
hi ghl y- pressuri zed-wat er supplying pipe 17 is connected wth the
coupl er 20. The dPAa§rigepRest fhgionicopascton silgturmotdhis eapadipratiagd thee
hi ghly pressurjz wa IS, S [ rm. . ) . .

i ghl y- pr eoupt STeuap kB RHARLFI B (A e i e prppdiment st o,
the highly pressuipd&Gont@t Slgagctetlt REMA BEGrrhddd 4 a6 sl RSove 6.5 Lowathg
the outer surface of the steel pipe type sheet pile body 1; the
ground ar ounid thehertghleditectiirpie syrypetrisilbgiropilddecontalyoubly amthe tvbrgicyl dliratt®n dn
4 is | oosened; and, the frictional resistance of the surrounding
ground 21 withhinpersyeface af gaghd thercdisplapshgacd lgpa o§ Heatalgiofé 3hody 1 (and
the joints ﬁoﬁ is reduced, [0063] In the case descri bed
above, it s 8u be noted that, at the time of drawing the steel pipe
type sheet pile 2yhabbsiddithetheflemRhiRBetioiRg idiaRlcoRil@s FoBudiGOVRthiPy
sequentially repeating the operation in which the steel pipe type
sheet pil e lasabedeatd ploevaip femepon thedrighlspesduriantwatenoypplyingpiprae tded,
and the coupler and the highly-pressurized-water supplying pipe are

j oi nted agai%igaged i thpigdt. end portion of the space of the joint of

the remaining st eﬁ)lorg Isﬂ%%iﬁE:XIP,einstpi%%%bgéilm%ht, 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.



Not e that the operation described above is not required in a ease
where a |arge crane or the |like that cangdraw the steel pipe type
sheet pile at one tine is used. [0064] Al the tine of
inserting the highly pressurized mater supplying pipe 17 into the
hol | ow portion 15 ? vi ded

hi ghl y pr eSSUr | ze rg?eqsurl;elre esse roove %Sgse};vuég as the osnélonmg I%n,c%%ement

positions of sdhih iBQJaﬁ%e 48 R, C&ﬂﬂi tﬁr&: ér&ﬁ/e!; &% ot gr§&/e§ h@ﬁ/ bé p&stidniye
pressurized water di scharged out of the nozzl es of

hi ghl y- pr essimpzedhaaberscgioppif fengepieperodve Ifssermmgaasphﬁs]sostthnmgghgatghment
hol es 16 provided to the |leg 5 to discharge the water toward the

out er surf ac¥c4ye ‘6f‘°ttsﬁ%c‘@‘ia31éi‘mﬁi3‘bé“‘i yﬁ@wﬁée%&b&ﬁ o domBidy crpss-setign of
makes it pos el pipe type
sheet pile Zf?]ggéﬁgsts%)gro?\%l&%dn 8'% ([:i\&/\llfﬁcru aggh a??%y\@agn%}?tsl?/aéog sheet pile 2
as simlar nmosgr to the operati on descri bed above. 39 [00651 In the
case descri bed above, it should be noted that, at the tine of drawn:
steel pipe type sHeetdigitdddy2he ddublesboediairplirpeotrygpendimeeta rpick@d|gomat @4
at the upper, portl on is cut_and renoved as needed. Further, the

hi ghl y- pr esstifilGed: WBOBHSIQUHPE FYRGCHrdEY HY%V'@‘?SirﬂﬂltEﬁJ?‘E%f sByasesl thei ng
plural highl 1ng$/ %?e% 125039/?_.‘[\/\@ u%Blyﬁ%@%eyl 8 bgine da1§to '?h%q%ﬂg\{vlpgpl ! qf or Ey

all the stee ype s are removed sequen

repeating t h@ttlﬁ@ﬁl’é%l’dtl@l@loh N6 YWih€ Rect & QB&QQSSMQQn@f’tIrIg%d positioning the
hi ghl y- pressurized-water supplying pipe is remved while the |ower

side ther eofhlglﬂyfptqspmllzededateampplyh‘g plipeglil mtop)lnedmlumppedmmtsqmsssupm Watoly
pipe is joi nted again after the upﬁer st eel pi sheet_pile is

removed. [0 6]’022 es provided withinghe g yp&ﬁemei‘ a’ﬁ eﬁﬁwpﬁegﬁwf b Vridlytheypoles

E&O\é: gign?hgl {) tho%rmg% E 9\/1&1 i sﬁ %t? 1[1 pne c?rcnsrxgﬁen?g'l rIe%tP nldﬁtlg ‘%'Q/e IJ

drawi ng the ﬁe@&bremrﬂeb} c@,ﬁloamgeﬁe ;nbé ﬁcﬁ)?rew 1|n ueesvehlnﬁl maama&n z!ayhettlnﬁe of
crane. Further, the steel pipe type sheet pile nay be drawn

appl yi ng vi bnmtm@nhet pipt hg itsit pedsibf tpenatohpke sdzelet ppvided tmctdsy by VI br at or
at the tine of drawing, in a state where the gl ural danp
t hr ee- poi nt _highlyprepwaizes-wategripp R ngtpiRg Hgvigh the %le‘rprawée%@é@ 'e&ﬁ@t%\

hydraulic j acgdelteem} n taI I ed into the | eader in a positionally
adj ust abl e ranner | it should be noted that, in the

enbodi ment above, Fﬁ%f@r%@ﬁdsﬁf&nb@ﬁh@ﬁ@@s f@&@w@édt@t&a@gs\é’ﬂﬂ{e%téehﬁpe type
friction between the outer surface of the steel pipe type sheet pi Ipe

body 1 and tshectpue sideicedi begogemiyrditadibdibg nreeduing theybadors drivartgi ungerziuand.
hi ghly pressurized water (water jet). In addition to this, it may be
possi bl e t o Bxeersaringige flisiapeq Qfﬁowrlmgﬁbﬁ highlgdresedeizedy Watsr ﬁLIPrBH"l:geTtIWeHn it

the male joi if) E)osélbﬂ:qg cgrrr]ectl)E rr]:a];c%%lle pdsq{ogg ot4thg‘ 1%2%&:? QI’ thE: ?ug%%/ pressurrl]zed 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



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

di scharging the highly pressurized watergg or to reduce the friction
between the male joint 3 or the female joint 4 and the surroundi ng
ground. in this case, the steel pipe type sheet pile 2 can be further
easily drawn i tion
can al so be r@g% rﬁgg)?pelt lﬁgché §%§§%d?¥%ﬂgﬁ%{d&£§ﬁ§£€ g]f]d Mﬁ[@r lérggisﬁlte i (thtch a
node descri bggliad@uvee Mllol fdaicHaSCwhdas quams;leéqfairbd WrWéldlir%ftﬁé RAGRah Be
FIG 26. [0068] [N nth Enbodi nent] . 26 is an expanded view

i I'lustratingredujedi nt i nterlocking portion ma t enporary

eart h-retai n{ r&g wai | for retaining the earth, which uses a steel pipe
type sheet pq 8l accordi ng to a ninth enbodl ment. A groove bottom
section 8 of a fe

di schargi ng hol e) q&hg?r%&hﬁlte gt l}]glrlf?g%‘!%g?% \)(é)\dr%ériltggtopﬁt)ﬁse& ﬁﬁ glyj oi nt
comuni cat e ¥kdhArgad fremaheehdl@l 18tor héWzRk bRmided & tﬂ@htghgrpr@séunzm“satdrs a
node in which the highly pressurized water is discharged into the
joint to redwpelyingeiterii7at i pressate ¢fHé.7iMPntor ofie winali with ysenat i)fﬁOO liter, it is

Further; two holes (second di char in 45 are vi ded
bot t om pl at ePoPy! lﬁftoé’ %‘“ﬁﬁf‘%‘“? ?H%‘E gabBﬁt J@ﬁf‘ﬁ’)“&?’d@é‘”@?‘g‘é{ P9 }BV‘H-&R%
t he hol | ow PR, Efu%f?&m?ﬁe Stung r[@lge%rblﬂ{dm 3 communicate with a

surroundi ng space o mal e joint interlocking portion

68. This is @mosmde in which the highly pressurized water is

di scharged in the joint interlocking portion or the vicinity thereof

to reduce the fri dtshowld&e nothdthpi, meotrahlaaiﬂeld@n@mpéthb@wel Hiig0E0q sheet pile

In th | to th d d b he hi ghl
pressur | zed e dr> g 0dum i) €RE THB g« {GRSSeIgR e Parparted
joint 4 or Mle &oLo s O bNSSILANbYABLSH A R hNALSEY SUPRISE, T

t he hi ghly-pressurized-water supp yrng pipe disposed |

portion 15 ofetdea theast@l ipk BipBhedt Sile 1vRdEhd @biMd b3 ushigdhestGftay gRMsukizam
the hol e 44 or hol es 45. By providing the hole 44 to the

f emal e j oi ntwaterglischirgechinbre shed®lels d 6 phrengerlinea jimsi int /4 df thej ogreppfesdnbihidengsh
reducethefrlctlon of thelntfrlockln portion of joint 3

and the T e'ds $ehpIPa DREIELRIE to8Y dachh HFHe?! Pt goRage g p e o

ol ot ol ey RSEh £ SRoBIR SREPURTH LR O0nSEl

and the surriRyediiagighl d\%&’@éiuhibd&vdﬁéﬁ&cbi&%'b@ut&lﬁbﬁceﬁirﬁ%rt@nWBtHe)deér §J}%é

pil es are not arranged adjacent to each other. [0070] Intervals of

t he hol es 44fpireoietipige type slhﬂet pierhebe 1 jvoihretcutingiepthef steut V@ahmdi Teerefoon
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



41 and intervals of the holes 45 provided to the male joint 3 in the
vertical direction may be set at the samg 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

posi tional ly_di.s; ' rdi j Lon i rgdee t. C
Phe. 1 oss of *(iriEeh BERorihet B/ cicBith o PAE BERAET, s AE o Red SIS
hori zontal p@Eh&IEOIS with respect tolthe sSROpibeltype siitet ik Hobpll id dpproptiseiarahyng
directions of the holes 16 provided to the leg 5 of the fenale joint
4 or mal e j olaking Beannt didvestetios dleategi mge Wobe ettippndodyf | inkreconelestiad, 45
provided to fhﬁ female joint 4 or male joint 3 may be set U3 any
direction of %P%Y¥ hori zont al direction, the upward direction, and the
downward directio Q5%$ . t ' . ' :

pr esent invention?uaggb uggﬁgégd?ﬁ@%WfQﬁW§kg§‘g@ﬂ@?@%ﬁ“ﬁ@%@?&ﬂﬁgﬁﬁg’
tap water, odted pigtliyie Bidsét i@ 2 in@dTdnte theaNatéil BbdtRGvaMR et alrr@@aRkned
therewith. Further, the steel pipe type sheet pile body I may he a
steel pipe hevindgndicxputiathedtielped! resigame sahtthogrowrd is redatedt sehibatitbesi ng
square-shapq? cross-sectiog. | ndustrial Apphcabdity [0072]

Accor di ng t o”FHEE SPERIONSAR e??ﬂép?' Bfdpile of the present invention,
it is possingBﬁo significantly strengthen rigidity such as tensile
strength of a joint in the vertical direction and shearing strength
of a joint in theByabelyRl tkb waEtdxPihdilpordt&raRpahatelidl 66 tHe@Rk! piftiybd Sect
according to the steel pipe type sheet pile of the present invention,
it is possi b, the wdicasxmnding eegigchtep matstielb mpilpBinttyques sHdeionpidusingy

di schargi ng highly pressurized water fromthe first_discharging hole
to reduce fHEAFHALLt i Bt saisinerae beklsPrestiprbuaE frimdedoia ‘iowgidpt@e
type sheet pi ] . L; .
i e i s i nsartE et Bedleotitie B FRe e Rol R S11ETascluBing HRSert R Bhion,
possi bl e to tp¢ exentxpan@hefbteRitbemarelala@pidd dnrtRdRPRLNE tRasREele idk e

recycle the steel pipe type sheet pile using a joint having a sinple
structure. epand, 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



[0073] 1Steel pipe type sheet pile body 2Steel pipe type sheet pile
3Mal e joint Fermale joint 5Leg 6AFenal e j@i nt interlocking portion
(femal e joint body) 613Male joint interlocking portion (male joint
body) 7Side plate 8G oove bottomplate 9Lip

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 be welded, or it may be possible to use a coupler
formed by combining a steel tube with a pressurizing-type rubber packer, which is not
shown. The highly-pressurized-water supplying pipe 17 is connected with the coupler 20.
The drawing operation is performed in a state where the highly pressurized water is
supplied form the highly-pressurized-water supplying pipe 17 to the hollow portion 15;
the highly pressurized water is discharged from the holes 16 toward the outer surface of
the steel pipe type sheet pile body 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.



Fl ange 11Bottom pl ate 12Web 13Wat er - expandi ng wat er-stop nateri al
1l4CQuter surface of steel pipe 15Hol | ow pgrtion 16Hol e

Hi ghl y- pressuri zed-wat er supplying pipe 18C osing plate

19Eart h-retai ning wall 20Coupl er

[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.



21Surroundi ng ground 22Check val ve 22aRubber check val ve 22bSlit
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[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
Jjoint 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



28i nner protrusion 29CQuter protrusion 30Protrusion having a

sehape. cross-section 3 |Long -shaped piegge 37Short circul ar-shaped
pi ece 33Pi pe-shaped steel tube joint with slit 34Femal e joint 35Leg
36Mal e joint 37Mal e-fermale joint 38Steel -fenmale-joint constituting

pi eces

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
Jjoint 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



40St eel pipe type sheet pile 41Steel pipe type sheet pile Steel pipe
type sheet pile 43G ound 44Hol e 45Hol e 48Wal e 47Brace CLAINMS |. A
steel pipe type sheet pile conprising:

[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



a sheet pile body forned of a steel pipe; a first joint

provi ded on an outer surface of the sheely pile body along a

| ongi tudinal direction of the sheet pile body; and, a second
joint provided on a surface of the sheet pile body of the first joint
opposite th irst, j.0int along a longitudinal direction of the sheet
pi | e body, 3%irei%“hRmBh each of the first joint and the second
joint has a ppint Rely, a first leg disposed on a front surface side
of the sheet pile, and a second | eg di sposed on a rear surface side
of the sheet2%i | e lbbwdyrogosiars t o be di stanced fromthe first |eg and
to support the joint body along with the first leg, the first |leg and
the second €y ar QU REYUSIGNt he sheet pile body, the first
joint is proy dedpw.t b Ie | | i ext-ending along a
Iongitudinaﬁﬁhireg ﬁ%ﬁm@#&%ﬂ%&gﬂﬁgb@%ﬁﬁ%&h8§>?ﬁ%ﬁgpend in the

| ongi t udi nal 31di r e¢hh@rh&fedphtceh is cl osed, the second joint is
provided with a second hol I ow portion extending along a | ongitudi nal
direction of32 he Shegtirpidrshdpedipiccone end in the | ongitudi nal
direction of _which is clgsed, and . a first discharging hole for
di schar gi ng b esstiicsbaPedatcelubs s ¥R SK r st hol | ow portion and the
second hol | por t : rd the outside direction is provided at the
first leg aﬁ%‘the%éggghgm?eg of the first joint sectioning the first
hol | ow portiyn andeat the first leg and the second | eg of the second
joint sectioning the second hollow portion. 2. The steel pipe type

sheet pile atcordMue jootcl ai m 1, wherein the first hollow
portion is surrounded_by the first joint including the joint body,
the first | and MaleTe8dAdt | eg, and the sheet pile body, and

the joint b , the firs second |l eg, and the sheet pile

t he second | owepQy £.L.QN. i [& y the second joint including
E%y SR:Q'; %eb%[l JF@& édéﬁtggﬁl%&gcep
body. 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



45 3. The steel pipe type sheet pile according to claiml or 2,

wher ei n the first hollow portion js; surrounded by the first
joint including the joint body, the first kg and the second | eg, and
connection section of the first kg and the second | eg being incl uded
inthe first joint portion, and (Hﬂhﬁﬁ§econd hol  ow portion is
surrounded by the second joint including e joint body, the first

|l eg and the second | eg, and connection section of the first leg and
the second |l eg being included in the second joint portion. The steel
pi pe type hpile adcseadping titpo shasepitsfcoglpabing 1- 3, wherein the first

di scharging hole is proyided wt nozzl e. The steel pipe type sheet
pil e according to?2h tg%ﬁ@%@ﬁﬂﬁwgpggs &ttt n the | eg portion

h I it f i 1 di ' ' {n th
anght bt mal | d v oct T e YA R SREbERe Bl IRIRNOMEn

pi | e accor di pREgiti@iman@refiocdahdBhedt-pile b¥dShed, N the first _
di scharging hole is obliquely provided such that, an exit thereof is

posi tioned cl oser atseconf goifprevideslonfagodaasfol thyesherh pide basiylof thsdist joint t he
outer side tgp%gsi?er}hci: Hrlstej%intt Ql%ﬁge g Ionigirt]udlinha?dljrg;%bn 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.



7. The steel pipe type sheet pile according to one of clains

1- 6wherein a positioning engagengpt section formed by a recess
or protrusion continuing in the longitudinal direction is provided on
the inner circunferential surface of each of the first hollow portion
and the second hol | ow portion. The steel pipe type sheet pile
according to one of clainms 1-7, wherein each of the first joint and
the second |®int iThe &etIPigdtty b @il@iocbrddianering 1 082 waiRedih on, 46 9.
A joint structure of a steef pi pe type sheet pile, wherein a
plurality of the shedebt hoilpe pbaipe istieetnded be thedrg griati ingudiog teadim bodar e
arranged such that the first joint of one steel pipe type sheet pile
and t he secofhaﬁrsafeﬁtan&hets?f@n‘é){eﬁe%ndw@wﬂ% et Wéhesfllefété?g #1d|the sgeand leg

fitted to ea&ﬂ1nhaﬁ&ﬂiﬁﬂgﬁiﬁ'Mnt(w&ﬂpacfze bet ween outer surfaces of
a first protrusion provi ed> SN dR oUt 81 side of the j oi nt

interlocking port iRre@hd hOIRW foftfoh i§ RirBlindedbysthBbdcsid jbieiRcltidBe gk Zfnt body, the
bet ween i nner sides of second protrusion provided so as to thee an

i nner si de ofirselag bndshelecpihdieg aofl cormecteacention jobihatfirst 16g anT e seoindtleg  being
structure of, teel pipe type sheet pile according to claim9,

wherein the @aﬁgﬁﬂnﬂpdf?WQWBWW§W6Wided 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 sigle of Th@@teél%'igﬂttyﬂerhh@étlpﬂ@!fdc@ﬂiir@lbbh@éfdlkfim% he, fvhestn | oi nt
is disposed so as to be displaced toward the center portion of a
fl ange of the fir ¢te firgidischarging hole is provid¢cheitls@gamtt. pr ot r usi on on t he
second joint and the first protrusion on the first protrusion of the
first joint are distanced fromeach other so as not to he engaged

wi th each Otﬁer ' The steel pipe type sheet pile according to one of claims 1-4, 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 one of claims 1-5, 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.

T The steel pipe type sheet pile according to one of claims 1-6, 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 one of claims 1-7, wherein
each of the first joint and the second joint is a joint having an H-shaped

cross-section.



11The joint structure of a steel pipe type sheet pile according to
claim9 or 10, wherein the first grotrusion 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 nmanner. The steel pipe type sheet pile according to one of
chains 1-8, wherein the joint body of each of the first joint

and the second | oiAfbint SRRl Her SREPEd HpOkitkt ARV hAami Nng a slit
provi ded al ong the "l ongitudinal direction of the joint. 47

t he joint body haapamsﬁﬁoﬁﬂedb@@h&ngmngmhoueu&hnmdgSDMangimgahhghﬂymm
pressurized water into a joint interlocking portion.

structure f dP?’FéEF %VUPWf @‘rqn@éteplrrgpeatym fihe%rmﬂwnwe ﬁ‘??@“%ioélél"f B‘Fﬁé‘ef §ipe

sheet plles 0 f cl ai 12, and 13, 15. The stee
pi pe type s Wéglggéyggg %woﬁggﬁ %Ialns 1-8, and 12-14,

wherein a fri ct | Ofyrel'sBAWEiwesn Ba&lesrurfaées bBa BrPMloBedoPprodidsdéif AcqTsidehe
steel pipe type sheet 6. The steel pipe type sheet pile according to

one of cl ai nbe jbi8 intentadtkib@ pdFion whthe dirst joint is smallet then tlﬁglzﬁbetp/re@vnmgdslm

both of the 10|nt body and the sheet pile body, and is a relnforC|ng
leg for reirf é?‘if’i“ﬁ@ro{t‘]"l@o‘j‘ gtopided so as to face an inner snde of each side plate of the secon

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.

I1. The joint structure of a steel pipe type sheet pile according to claim 9 or 10, 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 according to one of claims 1-8, 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 one of claims 1-8 and 12, wherein



17. A nethod for drawing the steel pipe type sheet pile according to

claiml fromthe ground, the nethod inclyding: supplying pressurized

water to the first hollow portion and the second hol | ow portion;

di scharging the pressurized water through the first discharging hole

toward the outer ﬁgjgnpf the first
an

hol | ow porti on: body has 'c(lj%econd 1scb1ﬁr§m§t%8%|floro cﬂsc%ertlrlcglint Ql? h??feérggsgrifed

upwar d afterwa&nﬁﬁmggmpﬁkm@gamg@ﬁn§teeI pi pe type sheet pile and the

ground is reduced by the pressurized water. A et hod for
drawi ng the steel pipe type sheet pile according to claiml fromthe
ground, the nethod includ insertin ressuri zed- wat er

a
suppl yi ng pi fe |ntAoW%lh%f“‘r"i“FesfPrmﬁﬁil hdeeﬂ@fﬂqnwlaﬁg%Oﬁ esiEeloHer Was phsg

g?rt Ihgnpr eSSplles accapd?éltgloggbﬂg?t;[ng? 8 fStd%SChar ging hole to a nozzle

15. The steel pipe type sheet pile according to one of claims 1-8, and 12-14, 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 one of claims 1-8, and 12-15, 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;



di scharging pressurized water supplied to the pressurized-water
suppl yi ng pipe through the nozzle and thg first discharging hole
toward the outer side of the first hollow portion and the second
hol | ow portion; and, dramﬁng the steel pipe type sheet pile

upwar d af ter fri CEB&% (ﬁq s%l?]r ssurlze v¥aher%§ﬁ),plled %%hé é%?s\llj\g?egiﬁ\%’atgrj s||.18p1991

ground is reduced essur
through the nozzle and the ﬁrst discharging hole toward the outer side of the first hollow
portion and the second hollow portion; and,

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

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



