COMBI NED STEEL SHEET PI LE, DI APHRAGM WAI L, AND METHOD OF DI SASSEMBLI NG
COVBI NED STEEL SHEET PILE [ Technical Field] [000].1 The present
invention relates to a conbined steel sheet pile for tenporary

installation, which is widely used as-an-earth-retaining wall or an
underground structure waft mainly for preventing earth, sand and the |ike
fromcol | apsing during construction and civil engineering work, a cofferdam
inariver, and the Iike, and a diaphragmwall, and a nethod of
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content of which is_incorporated herein b§ reference. [Background Art.]

[ 0002] Vari ous conRIRS Y B NGo G O M BRINE e%rFuE@&gld L EF Y “under ground
[Technical Field]

[0001]

The present invention relates to a combined steel sheet pile for temporary
installation, which is widely used as an earth-retaining wall or an underground
structure wall mainly for preventing earth, sand, and the like from collapsing during
construction and civil engineering work, a cofferdam in a river, and the like, and a
diaphragm wall, and a method of disassembling a combined steel sheet pile.

Priority is claimed on Japanese Patent Application No. 2011-155708, filed on
July 14, 2011, the content of which is incorporated herein by reference.

[Background Art]

[0002]

Various construction methods have been suggested for underground
construction by excavating the ground. As such construction methods, following
methods are known. One example construction method includes installing a
diaphragm wall for temporary installation in the ground, excavating a surface side
thereof, and thereafter constructing a main body wall for main installation. ~Another
example construction method includes constructing a soil cement wall or a cast-in-
place reinforced concrete wall, which can be used for both temporary installation and
main installation, in the ground.

[0003]

However, among such construction methods in which the diaphragm wall for
temporary installation is used, in a construction method in which a concrete-based wall

body such as a soil cement wall or a cast-in-place reinforced concrete wall is used as a



construction by excavating the ground. A s such construction nethods,
foll ow ng nmet hods are known. One exanple construction nethod includes
installing a diaphragmwall for tenporary installation in the ground,
excavating a surface side thereof, arid thereafter constructing a nmai n body
wail for main installation. Another exanple construction nethod includes
constructing a soil cenent wall or a cast-in- place reinforced concrete
wal I, which can be used for both tenporary installation and main
installation, in the _ground. [0003]. . However, anmong such construction
et hods | AR YAL & t%ﬁ?@@hﬁﬂ@}éﬁ%ﬂ% thepgivgorablsmi i B redighess used. in
a construction nethod in which a concrete-based wall body such as a soi
cenent waitYalldpr empgeary instglatie cREion o Fearay ce gHer emstryging theundssgonrd 5

di aphragmwal | for tenporary installation, here is a problemin that the

di aphr agmsWwagtiret and maypaosanspuenashen 4 aew sndeaioned stoectyre ppsadtragte@m the
constructing the underground structure, and nmay cause issues when a new
under gr ounetisity efctheidmphsigoomsit fardtrepbrary inktellationi which vedfs indidlediiaphr agm wal |
for tenporary installation, which was installed in advance. [0004]

I n addi ti adyan@s. a construction nmethod in which a steel-based wall body

whi ch can be pulled out and renoved is used as the diaphragmwall for

t enporary instald@uijon, a soldier piles and |agging construction nethod and
a steel sheet pile construction nethod are known. However, in these

construction nmethedstion, As hlengasasn Weeiod ih hhidepitbel Has@k&ay BédyoWwhicE gr eat er
t hanabout 10 in, there are problens in that in nmany cases the steel-based

wal | body chasge hsddf dut &h® rdm&/eas$ nfBGk itWhplﬁE%ﬁlf\ﬂﬂlsf%r anehor Sy italRESH) Y
applied, and in that ancillary structures such as a tie rod or an anchor
are needed,soldier piles and lagging construction method and a steel sheet pile construction
method are known. However, in these construction methods, in the cases where the
depth of excavation is greater than about 10 m, there are problems in that in many
cases the steel-based wall body has insufficient cross-sectional stiffness and is not
easily applied, and in that ancillary structures such as a tie rod or an anchor are needed.
[0005]
In order to deal with the above problems, as an earth-retaining member, which
is a steel for the diaphragm wall having excellent cross-sectional stiffness and has a
large cross-section to be applied to a construction in which the depth of excavation is
about 10 m or greater, a steel pipe sheet pile in which a steel pipe with a slit having a
diameter of about 165 mm is attached to a steel pipe of about 500 to 2000 mm as a
joint has been used.
[0006]
In addition, as another wall material having excellent cross-sectional stiffness
to be used in the diaphragm wall, a combined steel sheet pile having a combination of

a steel sheet pile and an H-shaped steel has been used. For example, a combined steel

sheet pile in which a steel sheet pile and an H-shaped steel are joined together by



[ 0005] In order to deal with the above problens, as an
earth-retaining nenber, which is a steel for the diaphragmwall having
excel l ent cross-sectional stitihess and has a | arge cross-section to be
applied to a construction in which thesdepth of excavation is about 10 m or
greater, a steel pipe sheet pile in which a steel pipe with a slit having a
di aneter of about 165 ramis attached to a steel pipe of about 500 to 2000
nmas a joint has been used( [0006] In addition, as another wall

mat eri al having excellent cross-sectional stir-Mess to be used in the

di aphr agnfeminuougordsienieat weldiie iskae¥npi | e having a combi nation of a steel
sheet pile and an H-shaped steel has been used. For exanple, a conbined
steel sheet pil B004] which a steel sheet pile and an Hshaped steel are
joined together by continuous or intermttent welding is known. [0007]

For exanpl e, PafFentxabpbuRernt Dodinsgltdskslemes aninhedd steelethesipeletinpi | e in

whi ch an H shaped steel is joined by welding to a linear steel sheet pile
havi ng | efshichreh Hishdyted jseehisgoinbdiby aretlias tormidaar steclisape .pile 0B0BE left and in
addition, Patent Document 2 discloses, as illustrated in FIGS, 29A and 29B,
a conbi nedghttierls hheet apinhi@ettiddn klpshi ch an H shaped steel 130 is joined to
a steel

[0008]

In addition, Patent Document 2 discloses, as illustrated in FIGS. 29A and 29B,
a combined steel sheet pile 101 in which an H-shaped steel 130 is joined to a steel
sheet pile 110 which has a hat-shaped cross-section and has left and right joints 111
that are asymmetric in shape. In order to join the H-shaped steel 130 to the steel sheet
pile 110, the combined steel sheet pile 101 uses welds W as illustrated in FIG. 29A or
uses joining bolts 141 and joining nuts 145 as illustrated in FIG. 29B.

[0009]

In addition, Patent Document 3 discloses a combined steel sheet pile in which
a processing tool is provided to one surface of front and rear surfaces of a steel sheet
pile to cause a section steel such as an H-shaped steel to be fitted as a stiffener.

[0010]

In addition, Patent Document 4 discloses a combined steel sheet pile formed
of a steel sheet pile having a web at a center portion in the width direction and joints at
both ends, and an H-shaped steel having flanges at the ends of a web, in which the web
of the steel sheet pile and one flange of the H-shaped steel overlap each other and are
joined together by a drill screw to protrude from the flange of the H-shaped steel.
[Prior Art Document]

[Patent Document]

[0011]



sheet pile 110 which has a hat-shaped cross-section and has left and right
joints 111 that are asymetric in shape, in order to join the H shaped
steel 130 to the steel sheet pile 110, the conbined steel sheet pile 101
uses welds Was illustrated in FIG 29A40t uses joining bolts 141 and
joining Es 145 as illustrated in FIG 29B. 100091 I n addition,
Pat ent Docurn3 di scloses a conbi ned steel sheet pile in which a processing
tool is provided to one surface of front and rear surfaces of a steel sheet
pile to cause a_section steel such as_an H shaped steel to be fitted as a
stiffener. [0010aiem Dequmeniol, Jenensne Unseaimend Paicrf Apnlisaéen. 41igbnbi ned st eel
sheet pile forned of a steel sheet pile having a web at a center portion in
t he wi dt hPabliesgipn dle- Hid-1#68¢t s at both ends, and an H shaped steel having
flanges at the ends of a web, in which the web of the steel sheet pile and
one flange of t (Ratét Pvapednisi]eslapavee Uapxaeiohd ButherApmiganem Hirsi ned t oget her
by a drill screw to protrude fromthe flange of the H shaped steel. [Prior
Art DocunBnblicajiPatNen20@b2 L2teft |
[Patent Document 3] Japanese Unexamined Patent Application, First
Publication No. 2005-299202
[Patent Document 4] Japanese Unexamined Patent Application, First
Publication No. 2008-38490
[Disclosure of the Invention]
[Problem that the Invention is to solve]
[0012]
The steel pipe sheet piles in the related art described above cannot be
reutilized after use due to the steel pipes becoming deformed by soil and water
pressure in many cases and thus are single-use. Therefore, there is a problem in that
cost is increased. In addition, the steel pipe sheet pile has a hollow shape and is thus
bulky during transport and storage, resulting in poor transport and storage efficiency.
In this aspect, there is a problem of an increase in cost.
[0013]
In the combined steel sheet pile, the web of the hat-shaped steel sheet pile and
the flange of the H-shaped steel are joined together by fillet weld. Thus the combined
steel sheet pile as a whole has a bulky cross-sectional form such as a Y-shaped cross-
section. Therefore, there is also a problem of inefficient transport and storage. In
addition, since these combined steel sheet piles are single-use, there is a problem of an

increase in construction cost.

[0014]



[ 0011] [ Patent Docunent 1] Japanese Unexam ned Patent Application,
First Publication No. 1111-140864 [ Pat ent Docunent 2] Japanese
Unexam ned Patent Application First Publication No. 2002-217943

[ Pat ent Docunent 3] Japanese Unexam ned; Pat ent Application, First

Publ i cati on No. 2005-299702 [ Pat ent Docunent 4] Japanese Unexam ned
Pat ent Application, First Publication No. 2008-38490 [Di sclosure of the
I nvention] [Problemthat the Invention is to solve] [0012] The

steel pipe sheet E@I es in the related art described above cannot_ be
reutilized aftefn hsdomu whichiee gedshessipeandediishrpedstest #8dPipsd soil and

water pressure in many cases and thus are single-use. Therefore, there is a
probl em i togeHer by g drilksdreies @ikt tappingderiewd) onich prackate diropglpdedhage pil e
has a hol | ow shape and is thus bul ky during transport and storage,
resul ti ngof thegdohapted atesproin thectesltsheeigele efdeivdiignyoppbsitetsidesofdbpBet , t here
is a problemof an increase in cost.

shaped steel and protrude from the flange, there is a concern that the tip end of the

protruding drill screw may collide with a small obstacle such as stones at the time of

being inserted into the ground and the drill screw may be bent. In addition, the

threaded portion of the drill screw is damaged at the time of being inserted into and

pulled out from the ground. Therefore, these combined steel sheet piles are single-

use. In this joining form, originally, separating the steel sheet pile and the H-shaped

steel for reutilization has not been considered. Even when reutilization is attempted,

it is difficult to join steel sheet pile and the H-shaped steel to cause the drill screw to

original screw hole to be aligned. In addition, since a new female threaded hole is

worn, there is a problem in that the threaded hole provided in advance is left as a

damaged portion. Moreover, since through-holes are provided in the H-shaped steel

and the steel sheet pile, water paths are formed. Therefore, there is a problem in that

water is likely to leak, and the drill screw is likely to become rusty.

[0015]
The present invention has been made taking the foregoing circumstances into

consideration, and an object thereof is to provide a combined steel sheet pile, which

can be constructed as one body during installation, and which can be easily

disassembled after being pulled out by cutting off a weld zone of fillet welding which

joins a steel sheet pile to an H-shaped steel, a diaphragm wall thereof, and a method of

disassembling a combined steel sheet pile.

[Means for Solving the Problems]

[0016]



[ 0013] in the conbi ned steel sheet pile, the web of the hat-shaped
steel sheet pile and the flange of the H shaped steel are joined together
by fillet weld. Thus the conbined steel sheet pile as a whole has a bul ky
cross-sectional formsuch as a Y-shaped; cross-section. Therefore, there is
al so a problemof inefficient transport and storage. In addition, since

t hese conbi ned steel sheet piles are single-use, there is a problemof an
increase in construction cost. [0014] formin which the stee
sheet pile and the H shaped steel are joined together by the dril] screws
(drilling tappi fgosier Bwccampbsh e wbicebiosotertbuipioblons. theaugenoNVeR®NH shaped
steel fromthe steel sheet pile side which is opposite side of the

1- 1- shapednpi@sithatodloping aspdeisfrom the flange, there is a concern that the

tip end of the protruding drill screw may collide with a small obstacle
such as stori es (BtAn hepett afshoprebait ny ennserstaadethod of dikessgmblinga and t he dril |
screw may be bent. In addition, the threaded portion of the drill screwis

damaged atcoinbénetlisteel dicetygleng vdesnt Heshhpddostedhdlapgd dfech Idushadedomet he gr ound.
Therefore, these conbined steel sheet piles are single-use. in this joining

form ori giveddgsy waeipamatsiffged dfe, Sdet ehees Pideinchidig taadiebhea teshapedost eel
for reittilization has not been considered. Even when rentilization is

at t enpt ed in h khde$ wildth direstidn 4@ jbPits bt HoEdnds edle shédt eviamdiitebgortvihiaped st eel
to cause the drill screwto origin& screw hole to be aligned. in addition,

since a neqkf&RNBlagrdRseatethngidufar WOk Tongiti8N8l difocBoR@R QM shdeat the
t hreaded hol e provided in advance is Ieft as a damaged portion. Nbreover,

since thr g‘rﬁgIaﬁclf'ﬁ]seeﬁ-sﬂe&ff‘edQ{e‘él’&giﬁn&‘%og?@eﬁ?ihﬁ&e\gelﬁTa?ﬁle b heustigel sheet

pile, wat pat are formed. ere ere is a problemin thai water

is [ikelyg %eld%?elé%ﬂ ﬁ%ﬁ,gg{%uheggfe%d?iﬁéﬂét Jﬁsésvsewmpm%ldmy- [0015]

The presenP I'nventi o has na takin e foregdlng circunstances into
bR RN R o T e
o e oty RSP s A SR P Ghle Dy 400 of 2 vel o
steel. o GBI aRm YRl LherPol o, anda Nebhod of, 8 spssen 1. 8. porel ned
steel.
[0017]
(2) In the method of disassembling a combined steel sheet pile described in
(1), a gap of 0.2 mm or more to 5 mm or less may be provided between the web of the
steel sheet pile and the end edge of the H-shaped steel flange, and the disassembling
may be performed by the cutting-off to reach the gap.
[0018]
(3) In the method of disassembling a combined steel sheet pile described in
(1) or (2), the gap may be provided by disposing a plate having a plate thickness
dimension of 0.2 mm or more to 5 mm or less to be interposed between the web of the
steel sheet pile and the end edge of the H-shaped steel flange.

[0019]

(4) In the method of disassembling a combined steel sheet pile described in



6 in order to acconplish the object to solve the problens, the c
present invention enploys the follow ng aspects. (1) An aspect of
the present invention is a method of disassenbling a conbi ned steel sheet
pile in which an Hshaped steel flange~f an H-shaped steel overlaps a web
in one surface of a steel sheet pile including the web at a center portion
in a sheet width direction and joints at both ends in the sheet wdth
direction when viewed in a cross-section perpendicular to a | ongitudinal
direction, and the steel sheet pile and the H shaped steel are joined

t oget her Byy ¢14 ¢idil) (eBe aattech rodmay belgathst dispesertto sprapano spiiatt vithathge,

i ncl udi ng: when viewed in the cross-section, in a weld zone framed by the
fillet wehgb of ttetsteed slafet pilhendibk dnd gdgveofithe Peshbpeduier! flongsanéthe portion on
a side which is closer to the steel sheet pile than a throat depth

sur f ace, , deashecibiag skiiblcomyinted steebstivseinatt istvéeth dkeet! gickiepilerrnd thdhE- st eel
sheet pile and the H shaped steel. [0017] (2) I'n the nethod of

di sassenbkhapgd ateclorbjoied ©paatr Ishdeftillpi Welddeisicthebed] tod iftt)posad gap of 0.2
mn or nore to 5 nun or | ess nmay be provided between the web of the steel

sheet pil ehestdtitdra rendoestgproikd bheulting hapad weldedneltd tave @ Jargdrthnididt
di sassenbling may be perfornmed by the cutting-off to reach the gap. [0018]

(3) in thermetshetrddfondhs asslembétipie saleaRirihoedd sigel sheet pile described in
(1) or (2), the gap nay be provided by disposing a plate having a plate
thi ckness di nengigpjof 0,2 rumor nmore to 5 nun or Iess to be interposed
bet ween the web of lhe steel sheet pile and the end edge of the H shaped

2{ gg: fsihggfe-pi I[ gﬁﬁlg g;)}r%)iencfdis;[]e@:flgheieppﬁehﬁr weidade Alendiazasseihivigea conbi ned
combined steel sheet pile described in (1) or (2) is used, the combined steel sheet pile
may include the steel sheet pile and the H-shaped steel, and the gap may be provided
between the web of the steel sheet pile and the end edge of the H-shaped steel flange.

[0021]

(6) In a combined steel sheet pile for which the method of disassembling a
combined steel sheet pile described in any one of (1) to (3) is used, the combined steel
sheet pile may include the steel sheet pile and the H-shaped steel, and the gap may be
provided by disposing the plate so as to be inserted between the web of the steel sheet
pile and the end edge of the H-shaped steel flange.

[6022]

(7) In a combined steel sheet pile for which the method of disassembling a
combined steel sheet pile described in any one of (1) to (4) or the combined steel sheet
pile described in (5) or (6) is used, the combined steel sheet pile may include the steel
sheet pile and the H-shaped steel, and the steel rod may be disposed to come into
contact with the web of the steel sheet pile and the end edge of the H-shaped steel

flange, and the steel sheet pile and the H-shaped steel are joined together by the fillet

weld with the steel rod interposed therebetween.



7 any one -if (1) to (3), a steel rod may be further disposed to cone into
contact with the web of the steel sheet pile and the end edge of the

H shitped steel flange, and the disassenbling of the conbined steel sheet
pile in which the steel sheet pile and ghe H shaped steel are joined
together by the fillet weld with the steel rod interposed therebetween may
be performed by cutting off the weld zone to | eave a | arger anount of the
steel rod on the steel sheet pile side than the end edge, [0020]

(5) in a conbined steel sheet pile for which the nethod of disassenbling a
conbi ned steel §HEél pile described in (1) or (2) is used, the conbined

steel sheet pile may include the steel sheet pile and the Il-shaped steel,
and the gap may(ddnpreembied skrst feehpiichier whirhghe nisghoshdalisagigaddingial e and t he
end edge of the 11-shaped steel flange. [0021] (6) in a conbined

st eel sheetmpinké steel shattipgle debeibedtmany ofe afi($hwddibt thagombuedisicakedhestt eel
sheet pile described in any one of (1) to (3) is used, the conbi ned steel
sheet pi | giledysciihed indmytdne o {Bab (Bheetedpirhen aieavet] e thd-csbrapectiat el , and t he
gap may be provided by disposing the plate so as to be inserted between the

web of theteeltsdett Bleesdy iptlude apdir biieteeinticaddle fahgéhwotdsharedh sidelf fl ange.
[ 0022] (7) in a conbined steel sheet pile for which the nethod of

di sassenbklingeln aiRTPIORREA St 86 bndsheeke fidiehe@ HUE iflapgks] Mdany jame of (1) to
(4) or the conbi ned steel sheet pile described in (5) or (6) is used, the

conbi ned $tRededHBBlendM dRNEBIMI Al HEEDLE NBatSIHapdd Sh88hecRbli€nANA 5 RE H shaped
steel, and the steel rod nay be disposed to cone into contact with the web

of the stegl,.sheet pile and the end edge of the Hshaped steel flange, and
the steel sheet pile and the Il-shaped steel are joined together by the
fillet weft( mﬁhﬂnhye steel rod interposed therebetween.

(9) In a combined steel sheet pile for which the method of disassembling a
combined steel sheet pile described in any one of (1) to (4) or the combined steel sheet
pile described in any one of (5) to (8) is used, the fillet weld may include a plurality of
the weld zones and a plurality of unweld zones in the longitudinal direction of the
combined steel sheet pile, the unweld zone may have a length which is a multiple of a
length of the weld zone, and the weld zones and the unweld zones may be alternately
arranged.

[0025]

(10) A diaphragm wall which uses a combined steel sheet pile for which the
method of disassembling a combined steel sheet pile described in any one of (1) to (4)
or which uses the combined steel sheet pile described in any one of (5) to (9), includes
a plurality of the combined steel sheet piles, and is constructed by fitting the joints of
the combined steel sheet piles to one other.

[Advantage of the Invention]

[0026]

According to the aspect described in (1), the following effects (I) to (IV) are



8 [0023] (8) in a conbined steel sheet pile for which the nethod of
di sassenbling a conbi ned sl ed sheet pile described in any one of (1) to (4)
or the conbi ned steel sheet pile described in any one of (5) to (7) is
used, when viewed in the cross-section,g the steel sheet pile may include a
pair of steel sheet pile flanges provided, at both ends of the web, arns
provided at tip ends of the steel sheet pile flanges, and the joints
provided at tip ends of the arnms and maybe a hat-shaped steel sheet pile
havi ng a hat shape. [00241 (9) I'n a conbined steel sheet pile for
whi ch t heohidd of di sassenbling a conbined steel sheet pile described in
any one of (1) to (4) or the conbined steel sheet pile described in any one
of (15) to (8) (I3Suwedhe tterd shect pde angelhg Hraheped stcalgae dispssgmdledtby of the wel d
zones and a plurality of unweld zones in the |longitudinal direction of the
conbi ned stgief ofhbewveli4oae of He fuley wiet, onwnmyedhsecd skeek pigtdn bwhich is a
multiple of a length of the weld zone, and the weld zones and the unwed
zones may sdyaradéd mrandt ateyl sreegripechd thOB2hpped steel, and(th®ted secaphie agin wal |

whi ch uses a conbi ned steel sheet pile for which the nmethod of

di sassenbH-stgped sestivaned sgiaeprtly shagiored laed desal. i biddrdfore athy tangodfandl) to

(4) or which uses the conbined steel sheet pile described in any one of (5)

to (9)5 i peldidesstaaplbeialucty csthpdrb®tocOiiRt Redresthe elecissheatpiliah@she AN 1S
constructed by fitting the joints of the conbined steel sheet piles to one

ot her. [Adya88a@e £ idié8atd¥ebhd By [ 0026] According to the aspect
described in (1), the followng effects (I) to (1V) are

(II) Since the H-shaped steel can be reutilized by replacing only the steel sheet
pile that is likely to wear, the construction cost can be reduced. Even in the cases
where the steel sheet piles become unusable after being used once as in the related art,
H-shaped steels which account for approximately 60 to 70 percent of the entire steel
weight can be reused for other purposes.

(III) The steel sheet piles can be reutilized in a case where a degree of wear
thereof is low. Therefore, H-shaped steel having different sizes from those previously
used can be combined for the next use, and even at construction sites where different
cross-sectional stiffness is needed, acceptable wall body specifications can be achieved.

(IV) The amount of a weld bead of the H-shaped steel flange being left after
grinding and separating can be reduced. Thus, an operation time to perform removal of
the weld bead, grinding, and the like can be reduced during reutilization.

[0027]

According to the aspect described in (2), since the combined steel sheet pile is
disassembled into the steel sheet pile and the H-shaped steel, a cutting length (cutting
distance) of the weld zone formed by the fillet weld can be shortened, thereby reducing
an operation time. Moreover, even when the gap of about equal to or more than 0.2

mm and equal to or less than 5 mm is provided between the web of the steel sheet pile



obl ai ned. (1) Since the steel sheet pile and the 14-shaped stee
are di sassenbled by cutting off the weld zone of the fillet weld, the
conbi ned steel sheet pile can be separated into the steel sheet pile and

t he Hshaped steel, and the steel sheetgpile and H shaped steel can be
separately transported and stored.. Therefore, the transport and storage
cost can be reduced conpared to a ease where the steel sheet pile and the
Il -shaped steel are integrated as one body. (H) Since the H shaped
steel can be reutilized by replacing only the steel sheet pile that is
likely toapdde endpertiandspd addc) shthedEshapst sisel Hargcrtrdugtiaminithe Yigk! cases
where the steel sheet piles becone unusable after being used once as in the
rel ated astrength Qﬁ@pe’tﬁl(g@@@l@empwca@count for approximately 60 to 70
percent of the entire steel weight can be reused for other purposes.

(110 The steel $bW®E] piles can be reutilized in a ease where a degree of
wear thereof is |ow Therefore, H shaped steel having different sizes from
t hose previ ousl Ycusdihgotanhdaspeardesargad fio(3)s the webxtf thesesel anabt pileandat
construction sites where different cross-sectional stiffness is needed,
accept abl ehanald popshy(eapedid)iof did dRBamdstdeeflagd @y ed easily welded whg The
amount of a weld bead of the H shaped steel flange being left after

grindi ng anchts@pdat Emtmwb%tvmnwmﬁeﬁhin hésinggly &¥ABS Akd. ONntaid®oh0 perform
removal of the weld bead, grinding, and the |Iike can be reduced during
reutili zati 9Rase[WRed the cutting-off AGRAOEHEDL griﬁdlﬁg,&ﬁ@%ﬁﬁdiﬂgﬁﬁ ieed in (2),
since the conbi ned steel sﬁeet pile is disassenbled into the steel sheet
pile and tbe,hShaRedhItEslp, afd s bitlbeloBNedniasntiing dh st angg) of the
wel d zone fornmed by the fil'lTet weld can be shortened, thereby feducing an
operation,ti.ne. 4 Mreover, even when the gap of about equal to or nore than
0.2 nm and equgr to or less than 5 mmis provided between the web of the
st eel sheet pi'ﬁxmp]lo -

According to the aspect described in (4), even when a cross-sectional loss in
the H-shaped steel flange occurs due to the grinding and separating, welding can be
easily performed, and thus a new combined steel sheet pile can be easily formed. In
addition, in a case where the cutting-off is performed by grinding or the like, by cutting
off the weld zone of the fillet weld between the H-shaped steel and the steel rod, the
steel sheet pile and the H-shaped steel can be easily disassembled.

[0030]

According to the aspect described in (5), the combined steel sheet pile which
enables a shortening of the cutting length (cutting distance) during the disassembling
and a reduction in operation time can be achieved. Moreover, even when the gap of
about equal to or more than 0.2 mm and equal to or less than 5 mm is provided
between the web of the steel sheet pile and the flange end portion (end edge) of the H-
shaped steel flange, a reduction in the yield strength of the weld zone does not occur.

[0031]

According to the aspect described in (6), the combined steel sheet pile in



and the end portion (end edge) of the H shaped steel flange, a reduction in
the yield strength of the weld zone does not occur. [0028]

According to the aspect described in (3), the web of the steel sheet pile
and the end portion (end edge) of the Ishaped steel flange can be easily
wel ded while maintaining die gap therebetween wthout using a fixing jig or
the like. In addition, in a case where the cutting-off is perfornmed by
grinding, the grinding nay he perforned to reach the gap, and thus
cutting-off and di sassenbling can be easily achi eved. [0029].

Accor di ngwhirhtthe webpé e sires slidebpide dndl thapnd podian whiskedge bolohe Hsdepebnal | oss
in the H shaped steel flange occurs due to the grinding and separati ng,

wel di ng caelbdangasian be eprsilf onimeded tnitie fiblaswaldmgwiibbpimédnisg gl gapheet pil e
can be easily fornmed. In addition, in a ease where the cutting-off is

per f or med tHeyetgtwerdiwithoot utihga lfixke, jidyr theitike pap lof 4chidved weTlkrzfons ioé t he
fillet weld between the H shaped steel and the steel rod, the steel sheet
pi l e and the wheshtpedttbigad! isgarfohredns pliydidg,3hs sendihe thay (b8 @3tIbrmed to
According to the aspect described in (5), the conbined steel sheet pile

whi ch enakdaeb tid $RoiidenuNthe@bmbhRdGttet tiegt pienghidh cenbé tangydussfanee) during
t he di sassenbling and a reduction in operation tinme can be achi eved.

Mor eover, dp¥EBmwhanah e gapvedf about equal to or nore than 0.2 min and
equal to or less than 5 min is provided between the web of the steel sheet
pile and the fl @jend portion (end edge) of the | T-shaped steel flange, a
reduction in the yield strength of the weld zone does not occur. [0031]

According to thg asagclo BRSEHEARLsdi el & ¢7)I fRn cARINesksSt&RInabREEHL Pl e in

the H-shaped steel flange occurs due to the grinding and separating, welding can be
easily performed, and thus, the combined steel sheet piles can be refurbished. In
addition, in a case where the cutting-off is performed by grinding, by cutting off the
weld zone of the fillet weld which joins the H-shaped steel and the steel rod, the
combined steel sheet pile which can be easily disassembled into the steel sheet pile and
the H-shaped steel can be achieved.

[0033]

According to the aspect described in (8), by using the hat-shaped steel sheet
pile having excellent workability and high structural reliability, the combined steel
sheet pile which is easily disassembled and reutilized can be achieved.

[0034]

According to the aspect described in (9), cutting the weld zone in the
combined steel sheet pile by grinding can be easily performed compared to a case
where cutting is performed over the entire length in the longitudinal direction. In
addition, a combined steel sheet pile can be achieved in which, during reutilization
after the disassembling, fillet welding can be easily performed on clean portions (the

end surface of the H-shaped steel in the flange width direction, or the web surface of



whi ch the web of the steel sheet pile and the end portion (end edge) of the
H shaped steel flange can be easily subjected to the fillet welding while
mai ntai ni ng the gap therebetween without using a fixing jig or the like can
be achi eved. Therefore, in a case whergythhe cutting-off is perfoititt,d by
grinding, the grinding may be perfornmed to reach the gap, and thus the
conbi ned steel sheet pile which can be easily cut off and di sassenbl ed can
be achi eved. [0032] According to the aspect described in (7), even
when a cross-sectional loss .in the Hshaped steel flange occurs due to the
grindi ng g#ﬂ“%ébﬁﬁﬁﬁﬁﬁb$WW§Wh?ﬁéﬂ@éﬁ“ﬁgl€§§iIy perforned, and thus, the
conbi ned steel sheet piies can be refurbished. In addition, in a case where
the cutting-off [0&5performed by grinding, by cutting off the weld zone of
the fillet weld which joins the 11-shaped steel and the steel rod, the
conbi ned steel $veending tbéhemnpett desaribigd irbld)) ynatitbadivphopmdvilhiso t he st eel
sheet pile and the H shaped steel can he achi eved. [0033] Accor di ng
t o t he aspeuattrudesdryifbtug ihe j¢iB)s, to lbyclustherpridhiesthlding $lrapednstheebndhedt pil e
havi ng excel l ent workability and high structural reliability, the conbined
st eel sheetecldhkeet pilel hthe diaphsighywall Sassepdrhsdnstaldatioaythelcombihedarecbe

achi eved. [0034] According to the aspect described in (9), cutting
the wel d zesepilicitie: epafatddendsteized hRatbepid gulley ogt.i ndi ng can be easily
performed conpared to a case where cutting is perfornmed over the entire

| ength in[Bﬁ@er@gbﬁMgbmﬂk[ﬁ&@@ﬁ}ion. In addition, a conbi ned steel sheet
pil e can be achieved in which, during reutilization after the

di sassenbl i ng, pybg?t wel di ng can be easily perforned on clean portions
(the end surface of 'the H shaped steel in the flange width direction, or

the web surfacepqf |4is ]a%)lén view illustrating a diaphragm wall which uses a combined

steel sheet pile according to a first embodiment of the present invention.

FIG. 1B is a partially cut away front view illustrating the diaphragm wall
which uses the combined steel sheet pile according to the embodiment.

FIG. 2 is an enlarged plan view of the combined steel sheet pile used in the
diaphragm wall illustrated in FIG. 1A.

FIG. 3A is a plan view illustrating a diaphragm wall which uses a combined
steel sheet pile according to a second embodiment of the present invention.

FIG. 3B is a partially cut away front view illustrating the diaphragm wall
which uses the combined steel sheet pile according to the embodiment.

FIG. 4 is an enlarged plan view of the combined steel sheet pile used in the
diaphragm wall illustrated in FIG. 3A.

FIG. 5 is a plan view illustrating a diaphragm wall which uses a combined
steel sheet pile according to a third embodiment of the present invention.

FIG. 6 is an enlarged plan view of the combined steel sheet pile used in the
diaphragm wall illustrated in FIG. 5.

FIG. 7 is a plan view of a diaphragm wall which uses a combined steel sheet



t he hat-shaped steel sheet pile) of the unweld zone. [00351

According to the aspect described in (10), since the diaphragmwall is
constructed by fining the joints to each other and installing them using
the conbined steel sheet pile, in the ¢giaphragmwall for tenporary
installation, the conbined steel sheet pile cambe separated and reutilized
after being pulled out. [Brief Description of the Drawi ng] [0036]
FIGIAis a plan view illustrating a diaphragmwall which uses a conbi ned
steel sheet pile according to a first enbodi nent of the present invention.
FI G | /3pileaecopding i fopribusmbedeneritodHie Rrpweit iNVERlETr at i ng t he di aphragm
wal | which uses the conbi ned steel sheet pile according to the enbodi nent.
FIG 2 is an enFioded apknlarged glnnofietw o theoreibiesd s¢cd ehees hidetsegiih éheused i n

the diaphragmwall illustrated in FIG 1A FIG3Ais a plan view
i1l ustrat disphegeh @plhilbgmtadid Fihi’ch uses a conbi ned steel sheet pile
according to a second enbodi nent of the present invention. FI G 313

is a partially cut %wayldnded ofaeiaphtdous vaAtwhigh dkeadoaphreagrebgikét whi ch
uses the conbi ned steel sheet pile according to the enbodi nent.
pile according to a fifth embodiment of the present invention.

FIG. 10 is an enlarged plan view of the combined steel sheet pile used in the
diaphragm wall illustrated in FIG. 9.

FIG. 11 is an enlarged plan view illustrating a weld zone of a fillet weld which
joins a steel sheet pile to an H-shaped steel.

FIG. 12 is a diagram illustrating an example of cutting off the weld zone of the
fillet weld illustrated in FIG. 11 using a disassembling method according to an aspect
of the present invention, and is a plan view illustrating the shape of the H-shaped steel
after the cutting-off with the solid line and illustrating the shape of the steel sheet pile
with the two-dot chain line.

FIG. 13 is a diagram illustrating an example of cutting off the weld zone of the
fillet weld illustrated in FIG. 11 by a disassembling method according to the related art,
and is a plan view illustrating the shape of the H-shaped steel with the solid line and
illustrating the shape of the steel sheet pile with the two-dot chain line.

FIG. 14 is a diagram illustrating an example of cutting off the weld zone of the
fillet weld illustrated in FIG. 11 by another disassembling method according to the
related art, and is a plan view illustrating the shape of the H-shaped steel with the solid
line and illustrating the shape of the steel sheet pile with the two-dot chain line.

FIG. 15 is an enlarged plan view illustrating a weld zone of a fillet weld which

joins the steel sheet pile and H-shaped steel with a gap provided therebetween.

FIG. 16 is a diagram illustrating an example of cutting off the weld zone of the



FIG 4 is an enlarged plan view of the conbi ned steel sheet pile used in
the diaphragmwall illustrated in FIG 3A FIG5 is a plan view
illustrating a diaphragmwall which uses a conbi ned steel sheet pile

according to a third enbodi nent of thejpresent invention.

FIG6 is

an enlarged plan view of the conbined steel sheet pile used in the
di aphragmwal | illustrated in FIG 5. FIG 7 is a plan vlLw of a diaphragm
wal I which uses a conbi ned steel sheet pie according to a fourth

enbodi ment_ of the present it FIG 8 is an enlar

| an vi ew of

the conbi mdlgt ‘é’?]éléllu%lﬁ‘éf‘é‘tm@l@el5u§’é‘?dlslarplﬁ1héleaf Pt miieathars p ibétPF-at ed in FIG
7. FIG9 is a plan view of a di aphragm wall which uses a conbi ned
st eeI sheehapsi |sechaften tlef AtinaoR vithf thi seli Freritlugrating ghqpshepent thenvent i on.
FIf.i. 10 is an enlarged plan view of the conbined steel sheet pile used in
t he di aphs&ghbget dileiwikhugetap eldt £ipifrlie.9. FIG 11 is an enl arged
plan view illustrating a weld zone of a fillet weld which joins a steel

sheet pile to amlGll7shapegran dbistrating a modification example of the combined steel

sheet pile illustrated in FIG. 2, and is a plan view illustrating the combined steel sheet

pile in which a plate is disposed between the H-shaped steel and the steel sheet pile.

FIG. 18A is an enlarged plan view illustrating the flange of the H-shaped steel

and the web of the steel sheet pile of the combined steel sheet pile illustrated in FIG. 17.

FIG. 18B is an enlarged plan view illustrating the weld zone of the fillet weld

of the combined steel sheet pile illustrated in FIG. 17.

FIG. 19A is an enlarged plan view illustrating fillet welds of the combined

steel sheet pile in which a steel rod is disposed to come into contact with the web of the

steel sheet pile and the end edge of the flange of the H-shaped steel.

FIG. 19B is a diagram illustrating a state in which the weld zone of the fillet

weld illustrated in FIG. 19A is cut off, and is a plan view illustrating the shape of the

H-shaped steel after the cutting-off with the solid line and illustrating the shapes of the

steel sheet pile and the steel rod with the two-dot chain line.

FIG. 20 is a plan view illustrating a welding range and a grinding range in a

case where joining by the fillet weld and grinding for reutilization are repeated.

FIG. 21 is a plan view illustrating an example in which, after the steel sheet

pile and the H-shaped steel are disassembled and the weld zone of the fillet weld is

ground, the steel sheet pile and the H-shaped steel are joined again by the fillet welds

with the steel rod interposed therebetween.

FIG. 22 is a plan view illustrating an example in which, after the steel sheet

pile and the H-shaped steel are disassembled and the weld zone of the fillet weld is



FIG 12 is a diagramillustrating an exanple of cutting off the weld zone If
the fillet weld illustrated in FIGII using a disassenbling nethod
according to an aspect of the present invention, and is a plan view
illustrating the shape of the Hshaped;steel after the cuffing-off with the

solid tine and illustrating the shape of the steel sheet pile with the
two-dot chain |ine. FIG 13 is a diagramillustrating an exanpl e of
cutting off the weld zone of the fillet weld illustrated in FIG Il by a

di sassenbl i ng nethod according to the related art, and is a plan view

i | | ust r at rmgnthibe stealpdedfpilermad thesHzaperedstess praipmad agwn 5 thedillst reldind
illustrating the shape of the steel sheet pile with the two-dot chain |ine.
FI G 14 i svathdi mgragnlad dteed todaintengpsad tlexehepheenof cutting of f the wel d zone of

the fillet weld illustrated in FIG 11 by another disassenbling nethod
accordi ng to thélgeBadt eglaartiew afid nicglifecapbanxamwofi tHeustnbatadrsgeet Heeshape of
the H shaped steel with the solid line and illustrating the shape of the

st eel shegﬂe fidseatedl tthFtche. t wo- dot chain 1i ne. FIG 15 is an enl arged
plan view illustrating a weld zone of a fillet weld which joins the steel
sheet pile and fiGohapedeshel phinticd ilGaRaRiObe drdd Eher Shipneea. wdid 6 16 is
a diagramillustrating an exanple of cutting off the weld zone of the - 14

L i Tet wel @oithaiskeatds bl fhGrad®in A28 S a plan view i1lustrating the
shape of the H shaped steel after the cuttlng off with the solid |line and

11 ustrating theishane, alakde inkegknslealudid f WhitH ddh@utiieadtel gl n | ne.

FIG 17 is adlagraml ratlnga tion exanple of the combined

steel sheghe Jo&hggpwﬁé{ﬁ&%lw lcf;’arezlltlte?rﬂﬁte'n§glatls1ggﬂ% MARN difcktigt.r at i ng the

conbi ned ein ate Is et ween e H shaped
steel and_t e stee I n view

i I'lustrat iy’ %rgarlegvr%g@us&)r BP% F)famsrf%e o 511 th @gfr%‘} ? Ese Lﬁhﬁg&lﬁgést eel
sheet pil e unwgg Zgg&bgrgglgematg@ arrsakr}geei pile i I lustrated in FIG 17.

FIG. 26 is a diagram illustrating an example in which the combined steel sheet
pile is joined by the fillet welds which are intermittent in the longitudinal direction,
and is a rear view illustrating an example in which the length of the unweld zone is
twice the length of the weld zone.

FIG. 27A is a schematic explanatory view illustrating an example of a method
of constructing the diaphragm wall which uses the combined steel sheet pile.

FIG. 27B is a schematic explanatory view illustrating an example of the
method of constructing the diaphragm wall which uses the combined steel sheet pile.

FIG. 27C is a schematic explanatory view illustrating an example of a method
of pulling out the combined steel sheet pile from the diaphragm wall.

FIG. 27D is a schematic explanatory view illustrating an example of a method
of storing the combined steel sheet pile pulled out from the diaphragm wall.

FIG. 27E is a schematic explanatory view illustrating an example of a method
of reutilizing the combined steel sheet pile.

FIG. 27F is a schematic explanatory view illustrating another example of the



FIG 18B is an enlarged plan view illustrating the weld zone of the fillet
wel d of the conbined steel sheet pile illustrated in FIG 17, FI G
19A is an enlarged plan view illustrating fillet welds of the conbi ned
steel sheet pile in which a steel rod {§ .di sposed to cone into contact with
the web of the steel sheet pile and the end edge of the flange of the

Fl - shaped steel. FIG19B is a diagramillustrating a state in which
the weld zone of the fillet weld illustrated in FIG 19A is cut off. and is
a. plan viewillustrating the shape of the H shaped steel after the

cut t i ng- offethgdtad rewidizag the compiaed pigeli hpgidtleat i ng t he shapes of the steel
sheet pile and the steel rod with the two-dot chain |ine. FIG 20

is a plan view FIG 280 rianisvg vieweludirpigng agigle vaiwee degprimbiicd gteehiiget pilf a case
where joining by the fillet weld and grinding for reutilization are

r epeat ed. is pulled out @HtiE dibphrega whlhwhichewes the gsmbakeil nigelsheebalepiceorilmgwhi ch,
after the steel sheet pile and the H shaped steel arc disassenbl ed and the
wel d zonetwin dspectfof kHegireswmt thvestiqgr ound, the steel sheet pile and the

H shaped steel are joined again by the fillet welds with the steel rod

i nt er posed t her Bligt28Bdf a side view illusiréingZih éxandlgpdfaouttitigentit tHelwidd vadd ¢fg an
exanple in which, after the steel sheet pile and the H shaped steel are

di sassenbtipdilandelder metsnBiape sl shbe ilkelill@trawalifl FIG. 28gy 4dnd, the steel
sheet pile and the H shaped steel are joined again by the fillet welds with

a rect angHiséJs_el%_bﬁE% tHeQebel ﬁk@f;ﬂmﬂtwﬁtﬁﬁg@/\ﬁ@a: NG 23 is a plan
view of a nodification exanple of the conbined steel sheet pile illustrated

in FIG 2. piGhb®is 2@1&%@\9 0€LahBRdd RlcansheLiEMel dcbdatoab iGrelfigr el d
zone of the fillet weld of the conbined steel sheet pile illustrated in

FIG 23.

FIG. 29B is a plan view of the combined steel sheet pile according to the
related art.

[Best Mode for Carrying Out the Invention]

[0037]

Hereinafter, each of embodiments of the present invention will be described in
detail with reference to the drawings. The present invention is not limited only to
configurations of the following embodiments, and various modifications can be made
without departing from the gist of the present invention. In addition, there may be
cases where the drawings used in the following description have main parts enlarged
for convenience to facilitate the understanding of the features of the present invention,
and the dimension ratio and the like of each component are not limited to be the same
as those in practice.

[0038]

First, referring to a combined steel sheet pile, a diaphragm wall, and a method
of disassembling a combined steel sheet pile according to a first embodiment,

components which are common to the embodiments are described. Thereafter, a



FIG 25 is a diagramillustrating an exanple in which the conbined sl ed
sheet pile is joined by the fillet ;:velds which are intermttent in the
longitudinal direction, and is a rear view illustrating an exanple in which
the weld zones of the fillet welds andi#n weld zones are alternately
arranged. FIG 26 is a diagramillustrating an exanple in which the
conbi ned steel sheet pile is joined by the fillet welds which are
intermttent in the longitudinal direction, and is a rear view illustrating
an exanple in which the I ength of the unweld zone is twice the |ength of
the wel d #emeined steel sheetmpije, a dpghjagmawalbpapaimethed pf dptanbling ew
illustrating an exanple of a nethod of constructing, the di aphragm wal l

whi ch usesomhied gitbl sheet Bicedcaghekthe pmbediments will berjesprdrdd s a schematic
explanatory view illustrating an exanple of the nmethod of constructing the
di aphragm wal | \Wi3%h uses the conbi ned steel sheet pile. FIG 27C
is a schematic explanatory view illustrating an exanple of a nethod of
pul | i ng oyFirtthenteeiivbemt¢d steel sheet pile fromthe di aphragmwall.

Fla 270 is a schematic explanatory view illustrating an exanple of a nethod
of storing the ¢oabixsd Hieelkwstieatatipg e gupiregnoudll Whiohutdsehdi aphr agm

wal | . FIG 27E is a schematic explanatory view illustrating an

exanpl e ofcombiRt RRM MHeetr @lttdcbbrdinpdo tieficosbnshest &he pheatt ibieh@on. FI G 27F
is a schematic explanatory view illustrating another exanple of the

FIG. 1B is a partially cut away front view illustrating the diaphragm wall which uses

the combined steel sheet pile according to the embodiment. FIG. 2 is an enlarged plan

view of the combined steel sheet pile used in the diaphragm wall illustrated in FIG. 1A.

FIG. 11 is an enlarged plan view illustrating a weld zone (weld metal) of a fillet weld

which joins a steel sheet pile to an H-shaped steel. As illustrated in these figures, the

combined steel sheet pile 1 includes the steel sheet pile 10 and the H-shaped steel 20.

[0040]

In the first embodiment, the steel sheet pile 10 is, when viewed in plan view,
that is, when viewed in a cross-section perpendicular to the longitudinal direction of
the combined steel sheet pile 1, configured as a hat-shaped steel sheet pile which
includes a web 11 (steel sheet pile web) provided at the center portion in the sheet
width direction, a pair of flanges 12 (steel sheet pile flanges) provided at both end
portions of the web 11 to be tilted toward one surface side of the web 11, arms 13
provided at the tip ends of the flanges 12 to be parallel to the web 11, and joints 14
provided at the tip ends of the arms 13.  The pair of flanges 12 are provided to be
tilted so as to become distant from each other as they become distant from the web 11.

[0041]

The steel sheet pile 10 may also be configured as, as well as the hat-shaped

steel sheet pile, when viewed in the cross-section, a U-shaped steel sheet pile which



- 16 - method of reutilizing the conbined steel sheet pile. HG.
28A is a side viewillustrating a state where the conbi ned steel sheet pile
is pulled out of the diaphragmwall which uses the conbi ned steel she'.t
pile according to an aspect of the presgnt invention. FIG 28Bis
a side viewillustrating an exanple of cutting off the weld zone of the
fillet weld of the conbined steel sheet pile illustrated in FIG 28A and

di sassenbling the steel sheet pile and the H shaped steel. FIG 29A is a
pl an view of a conbined steel sheet pile according to the related art.

FI G 29B insludepparebvildgienlfsheefeileorah) neayideded thesisaier ppitios iadesheiting to t he
related art. [Best Mdde for Carrying Qut the Invention] [0037]

Her ei naf t endthelrcttior, ambodif flengss 18f(steblehpeteslentanpenmenvidehatlioth theendiescri bed
in detail with reference to the. drawi ngs. The present invention is not

i mted opbstioheoftafwedulrlabibemstedtowde tHeodneowifage eddboitihewrebd 1, mmidoindy | ous
nodi fications can be nmade wi thout departing fromthe gist of the present

i nvent i on.14iprovadidi dt itlentip émirof theaanizes, aas ass abieshapt hedvawied gsthesedssi n t he
foll owi ng description have main parts enlarged for convenience to

facilitat gedtbg. unaerwisande 8@eloshetthnlel1@ahay S0 bé codipupidesewhen nivesd iron, arid

the dinension ratio and the |ike of each conponent are not |imted to be
the same @ &rBRSLclidh, RNAEAH & sheet pile which includes a pair of joints 14 provided at
both end portions of the steel sheet pile 10 and has a linear shape when viewed in the
cross-section.

[0042]

The shape of the joint 14 is adjusted to be fitted to the joint 14 of another steel
sheet pile 10. In addition, the shape of the joint 14 is adjusted so that when the joint
14 is in a state of being fitted to the joint 14 of another steel sheet pile 10, the joints 14
are not separated from each other. When the diaphragm wall is constructed, the steel
sheet piles 10 adjacent to each other are connected by allowing the corresponding
joints 14 to be fitted to each other.

[0043]

In addition, the steel sheet pile 10 of the first embodiment is a hot-rolled steel
sheet pile molded by hot rolling. The steel sheet pile 10 has fitting grooves and
locking claws molded so as not to be separated from each other when the joints 14 are
in a state of being fitted to each other, and thus the strength of the joint 14 is increased.
Otherwise, the steel sheet pile 10 may also be a cold-rolled steel sheet pile molded by
cold-rolling.

[0044]

The H-shaped steel 20 includes, when viewed in the cross-section, a web 21

(H-shaped steel web) and a pair of flanges 22 (H-shaped steel flanges) provided at both



[ 0038] First, referring to a conbined steel sheet pile, a

di aphragm wai |, and a nethod of disassenbling a conbined steel sheet pile
according to a first enbodi nent, conponents which are conmon to the
enbodi ments are described. Thereafter, gg .conbi ned steel sheet pile, a

di aphragmwal |, and a nethod of disassenbling a conbined steel sheet pile
of each of the enbodinents will be described. [0039] [First Enbodi nent]
FIGIAis a plan viewillustrating the diaphragmwall which uses the

conbi ned steel sheet pile according to the first enbodi nent, of the present
i nvent i onengpetipss pisthg wehrdli ailihg Hethapedhetgel200m101sdehy Y gBRIP&ALI g t he

di aphragm wal | whi ch uses the conbined steel sheet pile according to the
enbodi nmenflanE2therosandepncatugiace pi tha webdw (gieclishectpdapione df Bester] SKelet pil e
used in the diaphragmwall illustrated in FIG FIG 1i is an enlarged plan
vi ew i || uptle 40i niyp the et drmbodiengmivehelHrsbiapdd) stefl 28 if jolinedtbywsledamhng thej oi ns a
steel sheet pile to an H shaped steel. As illustrated in these figures, the
conbi ned shef@hngethepdf andla sunfake de shet dppositeestie ®ireancpid @rtiéh &hd t he

H shaped steel 20. [0040] in the first enbodi ment, the steel sheet
pi l e 10 i sonstieed by eaackb 1 fpldahe paiews fladpes 12 gstcalBreet pilefietkesnofxhe
cross-section perpendicular to the longitudinal direction of the conbined

steel shegteclpihk& dile 100NUtBHNER, BS Fshded SRaPEHMSY 8ejoisdtegt ovirlagpinBi ch
includes a web 11 (steel sheet pile web) provided at the center portion in

the sheet i Gk 2@t add BALFaRforf tha@e of 42 dbostaelpostget7 pil e flanges)
provi ded at both end portions of the web 11 to he tilted toward one surface

si de of t Q?ns%ﬁe&%ﬂry tHRWE hSar QY b&i?gf ﬁ&r%%g'@2 {101 8RS paE nhhesf bapges 12 to

he parallel to the web 11, and joints 14 provided at the tip ends of the
arnms 13. i.r-af ofl anges 12 are provided to be tilted so as to becone
di st ant f}-%%%g%:wﬂgtlﬁér as they becone distant fromthe web 11. [0041]

[0045]

The one flange 22 of the H-shaped steel 20 overlaps with the one surface of
the web 11 of the steel sheet pile 10, and the web 11 of the steel sheet pile 10 and an
end edge 22y of the one flange 22 of the H-shaped steel 20 are joined together by fillet
welds W1. Here, fillet welding is a method of welding two surfaces approximately
orthogonal to each other, and is a welding in which a weld zone has a substantially
triangular cross-section. The combined steel sheet pile 1 according to the above-
described aspect of the present invention has a joining structure which can be
assembled into the steel sheet pile 10 and the H-shaped steel 20 by cutting off weld
zones 2 (weld metal) of the fillet welds W1 by which the steel sheet pile 10 and the H-
shaped steel 20 are joined, by grinding. In this manner, by cutting off the weld zones
2 of the fillet welds W1 by which the web 11 of the steel sheet pile 10 and the end edge
22y of the flange 22 of the H-shaped steel 20 are joined, it is possible to disassemble
the H-shaped steel 20 and the steel sheet pile 10 using a rotary cutting tool, fusing, a
grinder, or the like.

[0046]



The steel sheet pile 10 may al so be configured as, as well as the
hat - shaped steel sheet pile, when iewed in the cross-section, a U shaped
steel sheet pile which - 18 - includes a web 11 (steel sheet pile web)
provided at the center portion in the sheet viTidth direction, a pair of
flanges 12 (steel sheet pile flange) provided at both the end portions of
the web 11 to be tilted toward the one surface side of the web 11, and
joints 14 provided at the tip ends of the flanges, and has a U shape when
viewed in the cross-section. therwi se, the steel sheet pile 10 may al so be

configured as, WHer2vs adisaram lusaatitese iy ofrusting oféthe vtldepneshebt pil e
whi ch |ncludes a Ealr ofjoints 14 EhOVIded at both end portions of the

st eel shed#te fpiateve CDdeHuﬁWéeChmlﬁlﬁe usiiaihe diaessmpliagarrthadl gogerding to
cross-section. [0042] The shape of the joint 14 is adjusted to be
fitted toanhepoifithe pksoft imgotiteand iseplas Neet illystrgingChe shmpadditeildn, t he
shape of the joint 14 is adjusted so that when the joint 14 is in a state
of bei ng thdpeédtetld (t dfeer jlai atitirigdo B vidrtbe baid lsieemeld ilheetingitheeshafs ofithe j oi nt's
14 are not separated from each other. Wen the diaphragmwall is

const r uct edel shbe pileaelwisheetwpidoeshalidlingl] aden28A & eddhviethidiustatiagaonnect ed
by allow ng the corresponding joints 14 to be fitted to each other. [0043]

I n addi ti gite Whge Heapnbsht@akecPiheat gile Dis fulled buf sitthe aheBiagBNall $hith
hot-rol |l ed steel sheet pile nolded by hot rolling. The steel sheet pile 10

has fitti QgsIhOQESHndNed QR Pde ¢lad¥erdiRltd e a§Rcast tR®brekéht REvetiap@r at ed from
each other when the joints 14 are in a state of being fined to each other,

and thus he 2%&3&@&9&#& vadw SR8 trh@idUn dinipte b &@theqva@&m&@ofﬂqee st eel

sheet pile 10 nay al so be a col roIIe steel sheet pile nolded by col d-m

ling. [004gl weld Wl of g%‘%z)ﬁbirﬁﬁ@ Pgleéi: mﬁ?xsﬁg‘@hﬂgﬁ%} ZMEH?V' ewed in the

cross-section, aped stee and a pair of flanges 22

(Hs hapeddl%gs%gllnbf }1@{}1%3 ﬁl)e sperepélﬂegpﬁleafo Qﬁ%ttne H-shaped steel 20.  As illustrated by

the examples in these figures, after an underground structure such as the diaphragm
wall or an earth-retaining wall accomplishes its object, the combined steel sheet pile 1
is pulled out and disassembled into the H-shaped steel 20 and the steel sheet pile 10 by
efficiently cutting off the weld zone 2 of the fillet weld W1. In this manner, the steel
sheet pile 10 and the H-shaped steel 20 are not allowed to be bulky such that each of
the members can be stored or transported. The combined steel sheet pile 1 according
to an aspect of the present invention becomes a combined steel sheet pile 1 which
facilitates configuring of the steel sheet pile 10 and the H-shaped steel 20 to be
assembled at a construction site of the diaphragm wall and disassembling thereof by
cutting off the weld zone 2 of the fillet weld W1 at the site. Accordingly, the
combined steel sheet pile 1 facilitates assembling and disassembling in a
manufacturing factory of the combined steel sheet pile.

[0047]

Hereinafter, the method of disassembling the combined steel sheet pile 1,

which is common to the other embodiments described later, will be described in more



- 19 - end portions of the web 21. The H shaped steel 20 is joined by
over | appi ng one flange 22 thereof and one surface of the web 11 (steel
sheet pile web) of the steel sheet pile 10. In the first enbodi nent, the

1 -shaped steel 20 is joined by overlappi.ng the one flange 22 thereof and a
surthee on the opposite side to a concave portion 7 constituted by the web
11 and the pair of flanges 12 (steel sheet pile flanges) of the steel sheet
pile 10. O herwi se, the H shaped steel 20 nay be joined by overlapping the
one flange 22 thereof and a surface on the side of the concave portion 17
constitutéﬁmﬁy the web 11 and the pair of flanges 12 (steel sheet pile

fl anges) of the steel sheet pile 10. [0045] The one fl ange 22 of
the Il-shaped s{®¥8120 overlaps with the one surface of the web 11 of the
steel sheet pile 10, and the web 11 of the steel sheet pile 10 and an end
edge 22y of theRefrerifig & S22A07., andel 1 Hhshagiket] off &edssanblanggh¢ odmbided oget her
by fillet welds W. Here, fillet welding is a nethod of welding two
surfaces afpplrsixetmated! yilldse desgaledl t o each other, and is a welding in which
a weld zone has a substantially triangular cross-section. The conbi ned
steel sheet pil @@9ccording to the above-descri bed aspect of the present
invention has a joining stitcture which can be assenbled into the steel

sheet pile 10 angthithRembimcaRapEshest & 1 ARskyted b the M@stehibodsheht zapese 2 (wel d
nmetal) of the fillet welds W by which the steel sheet pile 10 and the

shaped st @ghoe2f @{-thfp_@ii R fldse 961 e iHNghapddstbéli 29 iFBRPSIed tO¥va&Mpitheig of f the
wel d zones 2 of the fillet welds W by ich the web 11 of the steel sheet

pile 10 apdpiderendvadoeoRd% Bhoditesidd BneecRRaff pdrhien iy sharadyshegks, 20 are

joined, it is possible to disassenble the H shaped steel 20 and the steel

sheet pil 1 i I 1ng. L ‘ I'ike.
[0046] " - ThbectShpRe KB BMNEULI AR 10 ablf i e O (RELOLET (ol O o
cutting o ; SN L ' in FIG 11
usi ng theEg?QEEf%ﬁ%ﬂpﬁgﬂgg%ﬁggmégﬁg%%bhgB{%ggﬁﬂﬁ%ﬁ%%%gg%fﬁﬁﬁﬂ%resent

i nvention, and..i .an view i]lustratin h ape ,of.. t he shaped steel 20
after ¢ o BN RE Brpual phf s LR 0 AR BB itie " he-Shape. of t he
steel sheet pil (ég with the two-dot chain line. FIG 28A is a side view
illustrating a E% % where the conbi ned steel sheet pile 1 is pulled out of

t he di aphragm wal | iC seg the c i ned, steel . sheet pile 1 according to
an aspect of th °BW£28H$6&¥§2%¥Pbﬁ@?EE$e g%ﬁﬂgeﬁl hﬁ8£¢?éﬁW#¥W%%i4%€ing an
exanple of cutting off the weld zone 2 of the fillet weld W of the

conbi ned gfteééﬁh@q?géfeeb?(r Bave 3 leg rogthay il aspatieilignsign thaytes 9§ &bl i ng i nt o
the steel sheet pile 10 and the H shaped steel 20. As illustrated by the
exanpl es flangerbiskness gifithesflange £@rangrprepdieadge dhmack otthaseekihept rilks the

di aphragmwal | or an earth-retaining wall acconplishes its object, the
combi ned by gl filhesidsplVil gonmeadslng the ébrgiftdianldditiciar s e bl @anliingdostedhe

H shaped steel 20 and the steel sheet pile 10 by efficiently cutting off

t he wel d glomepiZe bfs suvk hias higher sidindssvhan that ofi saseravivsr the steel Sieeqglilediieet pil e
10 and the I-1-shaped steel 20 are not allowed to be bul ky such that each
of the nemsheedaloann he stored or transported. The conbi ned steel sheet pile
1 according to an aspect of the present invention beconmes a conbi ned steel
sheet pile | whjowsifacilitates configuring of the steel sheet pile 10 and
the H shaped steel 20 to he assenbled at a construction site of the

di aphragm wal | apdgdisegserid.iinginth@ke oheRyhe Hhidemp &fthe Hhap@l destone 2 of
the fillet weld W at the site. Accordingly, the conbined steel sheet pile

1 facilitapesyaaseihhé R@bands tHesass siaet pifd10 By theMBRUGRLE Wi AGbRGEAS Y Of
t he conbi ned steel sheet pile. [0047]

is achieved by disposing the steel sheet pile 10 on the lower side, and thus the flange

22 of the H-shaped steel 20 is disposed on the upper side and is subjected to the fillet

welding.

[0052]



Hereinafter, the method of disassenbling the conbined steel sheet pile 1,
which is common to the other enbodi nents described |later, wll be described
in nore [0048] Referring to FIGS. 1A 2, and ii, the nmethod of

di sassenbling the conbi ned steel sheetspile | will be described. [0049]

in the conbined steel sheet pile | illustrated as the first enbodi nent, the
one flange 22 (H shaped steel flange) of the H shaped steel 20 is disposed
to overlap the surface of the web ii on the opposite side to the concave
portion 17 formed by the web 11 (steel sheet pile web) of the steel sheet
pile 10 and t he Thaicpmbed sigplpdisetiple(lsis separaipd ato gielseeef fhashpidy 1&endthat t he

| ongi tudinal direction of the H shaped steel 20 and the | ongitudi nal

di r ect i onHoshaphé siseled) fos blerage biyIcatting od e peldiking2 efghe &bt welddY 1, 4nd050]

Both the end edges 22y in the flange width direction Y of the one flange 22
of the H shapeddst@die 126d hathe cambegdlserbthizetwitehl.a Anthisltene,dn nelesicon t han
that of the flange thickness of the flange 22, and are joined to the web 11
of the steaebidsiedétailpid, ehel®eldyohdpe thiat drelefinizl tils steél sBoetnpsld 18landghd He

| ongi tudi nal direction. The conbined steel sheet pile | as such has higher

sti ff ness shdpa0 stebbl0 Rfveao 6asemplres e rdnte el £l havbeebe @riolifd hxilithe bged al one.
[ 0051] As illustrated in FIG 11, in a ease where the flange 22 of

t he H shapegerslest theGeblshvelpied otaad theHwabpelilst@ 20 bR &bhegld. sesherPinl € 10 by
the fillet veld W, a stable state is achieved by disposing the steel sheet

pile 10 omdhegndifuededt skt pARE, it RUDsLiBR th kantie 42 195shd e stdebh@rad st eel 20
i s disposed on the upper side and is subjected to the fillet welding.

is less likely to wear, by replacing only the steel sheet pile 10 in which the joints 14 of
the steel sheet pile 10 are likely to wear and a ratio of the weight of the steel is small.
Therefore, a method of disassembling (method of cutting off) the combined steel sheet
pile 1 which can reduce a grinding time as much as possible and in which the weld
zone 2 (weld metal) is less likely to be left in the flange 22 (H-shaped steel flange) of
the H-shaped steel is desirable.

[0053]

The above-mentioned fillet weld W1 has a bead shape with equal length legs
in design (in theory) as illustrated by the dotted line A of FIG. 11. However, in
practice, in a case of the welding method described above, like the weld zone 2
illustrated by the solid line of FIG. 11, the fillet weld W1 has a bead shape with
unequal length legs, in which a long side 3 is on the web 11 side of the steel sheet pile
10 and a short side 5 is in the flange thickness direction X of the H-shaped steel 20,
due to its own weight of the melted metal (welded metal) during welding. In addition,
a boundary portion 7 between the web 11 of the steel sheet pile 10, the flange 22 of the
H-shaped steel 20, and the weld zone 2 in the penetration depth direction is positioned
to be shifted in the flange width direction Y of the H-shaped steel 20 unlike in design.

The boundary portion 7 is positioned on the surface of the web 11 of the steel sheet



[ 0052) The conbi ned steel sheet pile is separated into the stee
sheet pile 10 and the H shaped steel 20 for storage by cutting off the weld
zone 2 of the fillet weld W, and is re-welded to be used as the conbi ned
steel sheet pile 1. At this tinme, in opgler to avoid weld failure, the weld
zones 2 that are left in the steel sheet pile 10 and the 11- shaped steel
20 have to be conpletely renoved, and have to be ground until the base
materials of the steel sheet pile 10 and the H-shaped steel 20 are exposed.
Further, in the conbined steel sheet pile 1, it is possible to reutilize
the H shapdd 18méden txoconptinedstee She—,eéﬁllf il keYigWed MBS CIOSEyeqtvB] aci ng only t he
steel sheet pile 10 in which the joints 14 of the steel sheet pile 10 are
l'i kel y topwepandiawdr t thatdngitodinglvbregpght of the steel is small. Therefore,
a nmethod of disassenbling (nmethod of cutting oft) the conbined steel sheet
pile | which caf0tddluce a grinding time as nmuch as possible and in which
the weld zone 2 (weld netal) is less likely to be left in the flange 22

(H shaped st eel Hekangdej tiof cdnfigindd sbcd pbebt pileelis viswdé & thalol@s-spAh3]

The above-nentioned fillet weld W has a bead shape with equal |ength |egs
i n desi gn peipandibeler i) thasonightbdistrdtcedohy suffecdabib@thellomgtuainaf difdcdGod bf

However , |n practice, in a ease of the welding nethod descri bed above, |ike
the wel d 2N @ndhihdd &l kRl dildy, Whigh s@llhdds bith@r@fcaFhtat deptheisfdefihed wel d W
has a bead shape w th unequal Iength legs, in which a long side 3 is on the

web 11 side,@frobihepli §§fac§h?ﬁfu59hﬂe@b}%@&@ &t2hoLliniHeIG 115 Ismhmg%fl ange

t hi ckness dlrectlon X of the H shaped steel 20, due to its own wei ght of

the nelte Itl%eggﬁeste@ﬁ% n, QUGHAG:, w&f ROudddy AeidicbhRpy @ boundary

portion 7 etmeen t ‘the stéel sheet pile 10, the flange 22 of

the H sha?‘flqs@e}t&?h &%,t%l%gqoggaelsl ip 16000 c%ﬂh&glflga V&e@a‘s%adﬁsh Hag: gepth

direction i s positione nge w rection "it of

on- t he suppalggron S B 25 of S PP §raC HEPER B0y iR r Phe”
combined steel, sheet, pile.d, ?%@]%vggea ol D S0 S5 RAREF B gl oul ar to

t he | ongi

combined steel sheet pile 1, is defined as a surface C (a substantially straight line or a
curved line). When the surface C is a cutting surface for grinding to disassemble the
combined steel sheet pile 1 into the steel sheet pile 10 and the H-shaped steel 20, the
method of disassembling the combined steel sheet pile 1 which can reduce the grinding
time to cut off and in which the weld zone 2 is less likely to be left in the flange 22 of
the H-shaped steel 20 can be achieved.

[0055]

FIG. 13 is a diagram illustrating an example of cutting off the weld zone 2 of
the fillet weld W1 illustrated in FIG. 11 by a disassembling method according to the
related art, and is a plan view illustrating the shape of the H-shaped steel 20 after the
cutting-off with the solid line and illustrating the shape of the steel sheet pile 10 with
the two-dot chain line.  As illustrated in FIG. 13, when viewed in the cross-section, in
a case where a surface F1 that intersects the throat depth surface F including the

theoretical throat depth T is the cutting surface, a cutting distance S1 for cutting off the



Here, c conbi ned steel sheet pile 1 is viewed in the cross-section
perpendi cul ar to the longitudinal direction, surface along the | ongitudinal
direction of the conbined steel sheet pile 1, which includes a theoretical
throat depth -1, is defined as a throapgdepth surface F (illustrated by the
one-dot chain line in FIGIIl). Simlarly, when viewed in the cross-section,
a surface, which includes a line segnent L (illustrated by the thick dotted
line in FIG1.1) connecting a weld bead surface P positioned on the fl ange
22 side of the H shaped steel 20 fromthe throat depth surface and the
boundary p6it 1 27 vektedinctply phidg fRichigld Wd i kngek tham Hal oldihe s2%ei Wi ™®f t he
conbi ned steel sheet pile 1, is defined as a surface C (a substantially
strai ght IhQﬂyﬂbﬁi@ltﬁwweﬂﬁﬁﬁnéﬁﬁiV%en the surface Cis a cutting surface
for grinding to disassenble the conbined steel sheet pile." into the steel
sheet pile 10 af@Svhe H shaped steel 20, the nethod of disassenbling the
conbi ned steel sheet pile | which can reduce the grinding tinme to cut off
and in which thé&lGdkds zdirgrdn illustresis 4 keinpld of duetidgdff thenw¢leofid 2ane 22 of
the H shaped steel 20 can be achieved. [0055] FIG 13 is a diagram

i |1 ustrat iHeghlasn wexawpl idustfatelint HIGg1 0§ addieerwidassentitiag 2ndfiod dveofdind et wel d
W illustrated in FIG 11 by a disassenbling nethod according to the

rel at ed akfe reRRd 4 add Rl Aplay VRW illubtksingakd $apt bEths Hapieped stebie2(Hhfehaped
steel 20 after the cutting-off with the solid |line and illustrating the

shape of m&ecu&lr%%ffm%e o1l BlidkOani it s tiafigg tnMashegd oftRakiell ShB&:pilds 0

illustrated in G 13, when viewed in the cross-section, in a case where a

surface Fwﬁﬁﬂé }\w &1 Sl el eyt lhﬁ%&eﬁﬁ%b wwlﬁﬁ%&vednﬁkmregs the - 24
wel d zone metal ) of the fillet wel is longer than that of the

case wher gecittlllaﬁ AW da8 Rhte! ass,uhggi F3 iéﬂ%o%yﬁtf)ﬂﬁ%%fsegtﬁgé&é?%} degtr}]lesurfgéee‘ 14 is

a di agram ustratlng an exa cutting o 2 of the

fillet Weﬁ: nc P?l]l N lrtlg tfral (ﬁ%&&l Itﬂ}ogt agp&lll" BX‘[ 1?88&&%&91 ?Hgll[ ISR EthOd

according to art, an V|em1| ing e shape of

the Hsh t h 1t ff it th |
ilfustfaﬁgﬁﬁlﬁﬁgzgﬁg ggS?r%ﬁea§¥%%gr§£§%ﬁxgﬁﬁ%w i Z%P%gm‘%%egdﬂdchaln

| As ill t ed. , d t

whore & st SRRt RN DS e O Ao Bl Thitsld ”F)%Zae ol 2 °%°°

including the theoreti cal throat depth T hut is on the web 11 side of the
st eel sheéto%ﬁP%F%EPgé“PﬁéxEH¥F%ng surface, a joining region R of the weld
zone 2 and the web 11 of the steel sheet pile 10 is left even after

grinding. Theref®Pé] there is a high concern of a formof cutting failure

occurring.
J FIG. 12 is a diagram illustrating an example of cutting off the weld zone 2 of

the fillet weld W1 illustrated in FIG. 11 by the disassembling method according to the
aspect of the present invention, and is a plan view illustrating the shape of the H-
shaped steel 20 after the cutting-off with the solid line and illustrating the shape of the
steel sheet pile 10 with the two-dot chain line.  As illustrated in FIG. 12, when viewed
in the cross-section, in a case where the surface C which does not intersect the throat
depth surface F including the theoretical throat depth T and is on the flange 22 side of
the H-shaped steel 20 is the cutting surface, the surface C is cut off by grinding, for
example, using a grinder, and thus a cutting length (cutting distance) for cutting off the
weld zone 2 (welded metal) of the fillet weld W1 can be shorten and a residual weld

zone 6 (see FIG. 12) that is left in the flange 22 (H-shaped steel flange) of the H-



[ 0057] FIG 12 is a diagramillustrating an exanple of cutting off

the weld Zone 2 of the fillet weld W Illustrated in FIGTi by the

di sassenbl i ng net hod according to the aspect of the present invention, and
is aplan viewillustrating the shape ¢f the H shaped steel 20 after the
cutting-off wth the solid line and illustrating the shave of the steel

sheet pile 10 with the two-dot chain line. As illustrated in FIG 12, when
viewed in the cross-section, in a ease where the surface C which does not
intersect the throat depth surface F including the theoretical throat depth
T and is ehapeHetct] Ahepa tzxediagd. of httHe Wheshapeed isttbesropnsqcionHy @iting ng
surface, the surface Cis cut off by grinding, for exanple, using a

gri nder, affdh¢ ekl zonedtto iaHgwlagragtdf tieweldi 20ge difstnamide) the GilletweldiWg oof f t he
wel d zone 2 (welded netal) of the fillet weld W can be shorten and a

resi dual weld vidoeisGl¢sse® the Geelldpettphiat] Oitbar e throat delpeh furfangE t@Be (s shaped
steel flange) of the H shaped steel 20 can be reduced. That is, when

vi ewed i ntiih@sidiflSeels e6id ®tan hyredudetli nth afditidaftevethe catong-of, the vadliow a part
of the weld zone 2 forned by the fillet weld W on a side which is closer
to the steghe 3he8HePnkR]) Dsttidasd b ehetddedeieetsind 10 siuE fhaaehdthtcat Bepthef i, the
residual weld zone 6 can be reduced. In addition, after the eutting-off,

the wel d zpmged wet desrdiRtual Wela@shd b onest Qe khet plieeh seibeetn Aidinl0 side
than the throat depth surface Fis left as a residual weld zone 9 on the

certai n Gos B e e T e Tt ect 1 on
Stesl Snedl i Freip LR PEliPalioRa/PRALEHY, B Lo@itaEh MiyBhnkRiecom e
e si 1 gt () RBATER PRI phife bR whBAFS P BB BEhutldg” = 1
case. whor & ihBea it HARERREEhE ARk PelgubB3Ehain bt BT of
R T

| ongi tudinal direction of the conbined steel sheet pile 1, but may al so be
a plurality of 19938t wel ds W which are Internittent in the | ongi t udi nal
direction. [0059] .. FIG25 is a diagramillustrating an exanple in
whi ch the conbi headdterlin 8 sastwisre depnpdlangs deal e H-paped piegh2Qmddae w
which are intermttent in the |ongitudinal direction, and is a rear view

i |1 ustrat iwel 1drof éheatigl ehgeh pikhil @ Arey imedir agthes i shelildst veolds Wil| thedillge| ds * w

and unwel d zones N1 are alternately arranged. As illustrated in FIG when
the wel d zehe¥ 2mef havee fingle beadwblags whichis gerdinuhes wribelagitediasl NI are
alternately provided along the cadre length or a part thereof in the
| ongi t udi dakctihinrefehd ombined sted abeet piled ebutheaycdsbbaeplustleebl SHeeteldpile 1 is
di sassenbl ed and separ at ed
W1 which are intermittent in the longitudinal direction.
[0059]
FIG. 25 is a diagram illustrating an example in which the combined steel sheet
pile 1 is joined by the fillet welds W1 which are intermittent in the longitudinal
direction, and is a rear view illustrating an example in which the weld zones 2 of the
fillet welds W1 and unweld zones M are alternately arranged. As illustrated in FIG.
25, when the weld zones 2 of the fillet welds W1 and the unweld zones M are

alternately provided along the entire length or a part thereof in the longitudinal

direction, in a case where the combined steel sheet pile 1 is disassembled and separated



by cutting off the weld zone 2 of the fillet weld W and the steel sheet
pile 10 and the H shaped steel 20 are repeatedly used, the UPlield zones M
can be used as regions thr welding, which is preferable. Therefore, the web
11 of the steel sheet pile 10 and the $fange 22 of the H shaped steel 20
can be easily joined and fixed by the fillet welds W, which is preferable.
In this ease, there is no need to performgrinding of the residual weld
zone 9 on the steel sheet pile 10 side and of the residual weld zone 6 on
the H shaped steel 20 side which is left at the tine of cutting off th

wel d zone b cattingoaf the wekd zaps) 2gofigre ﬁﬁﬁéﬁéflé?vbandathéﬁteﬂ Higetatife kG apd than be
reduced. Further, the nunber of tines at which the H shaped steel 20 and
the steel Mspheped petl0mme spsatedlyaneddhs unysdd zoras Meai he nesdgsdegipns fatdi ti on,

a length M of the unweld zone Min the longitudinal direction is

pr ef er abl yedding)Iwhiph & po¢fermblee ngithhrefbreothe twed Melf thezsderd sReeit pile he ahdthgi t udi nal
direction. In this manner, when the steel sheet pile 10 and the H shaped
steel 20 dnega ZUbf the FeshapthetedPecandk dasibtjomei and hieed bytigifilled webls Wi r ect i on
can he ensured. In other words, when the steel sheet pile 10 and the

H- shaped sihéd is 2e:fatmble, r & ey ¢iel, th¢roiinmageedan pbgompe pliading df ti rédidual ar wel d
zone NI at |east one or nore tines over the sane length NI as that of the
vel d zone wzldgireroeod e seul shebrGiRf 1f0. siddarldhifshameiaasl, wéldeor®eh chezz@ne M can

be used wi thout waste, which is efficient. In addition, FIG 25 illustrates
a case Whekfel beel BNGHA viciPfs léﬂﬂﬁttﬁ@hﬁlezdmﬁtn%g%ﬂmé h\%ld %iﬁtzhof"t‘he Afiett he
unwel d zone M are the sane | ength (one tlne) [ 0060] FIG 26 is a
di agram i Ljystyat 'T%Qre@&e%&l’fﬁh@-oﬁﬂnﬂ@&&n be &H‘&eﬁonbhﬁﬁéii L aehpeet pile |
joined by the fillet welds W Wwhich are intermttent in the |ongitudinal

di rection Ik m I d
zones 2. STR A fich AL %%él ahi 'L 3P nesﬁ&f%eé’*ygﬂ"%s%ﬁg%%”ﬁy

§H22tg Ton®t %C%%g%%et HatondjehpR TRl \A‘%’%ﬁz%ﬁg Y %%tlhﬁé‘ﬂff%%?’bﬁg! tudi nal
26 [
case whor ST B%féfgwgé?ﬂwﬁplg oy T ws@&an%?éli R ERERRL ot 1o

be separated and eafter

b fill t d t
oot R o o Ao i B bR et pe G i Rt 8R be used
th | di whj bl Th f th
ot e, o %“eféleovive Dt iadbe me PG e SRfeormc e argunpd. aivaﬁé%r ot cel

side or the residual weld zone 9 on the steel sheet pile 10 side is
unnecessamprdss sdgn theréeel phegt pibylitndothe Hhshsped slesla are rﬁsweldﬁ JEHE on, as
the value of the nultiple is increased, the nunber of tines at which.

j 0i ni ng byan brepdrfarmed opsheunayreld apndoll 35 esasioreens nerA tiees oo thReune L4r i ndi ng
of the residual weld zone 6 on the H shaped steel 20 side and the residual
wel d zoneleagdrNt hethst efethe sisdbrongil kefa® the dvting-0061]n this manner,Ake descri bed
above, when the length M of the unweld zones Mis the nultiple of the

| engt h Ni uofveldhrenad] chrzignee? vamhduawasit, ivdhid] istelfeci¢rengirhaldafornt, FEG.iXSavvel d
zones Mand the weld zone 2 is maintained when the steel sheet pile 10 and
t he H- shajbedirsteeeka20viatethedaigth Nded tindeldoioned and ke lsagtk Miebfitheati o can be
ensured in the conbined steel sheet pile | before and after the

di sassenbhhwgdange Mgehig: asscohithgnhe timept her words, when the steel sheet
pile 10 and the H shaped steel 20 are re-joined, welding can be perforned
on the unwel d zgwgoM at | east one or nore tinmes over the sane length N as
that of the weld zone 2 before the cutting-off. In this nanner, the unweld

zone M can be uggd owif QQWgra‘ﬁ@ﬁfLﬁtra‘[ &lerathp®&f i velhiehe c-gﬁﬁﬁne'd%teel theks
preferable that the conbi ned steel eet pi I e 1 for which the disassenbling

met hod acsal di &Hect% theur gg@ﬂl's'WFbvh%& 48 Tlﬁﬁ%&ﬂ%?th\é'lé%ﬁﬂldhﬁg i€ tion,

Cross-secti on, shap stee eet pi aving a pe in Wwhich
t he steel t I 12
(he Ptee! yiES e I I?@%ﬂ??x#ﬂo?e ek e 8 2o RIS B SLRARE™ e

E Ihg teings erl etlnrHethes Bg\%leldsz%geeé[ Mp are alternz?tn easrra%lééd éanrzid[hg pengjthol{/ﬂto% the uere?cY | ded at

zone M in the longitudinal direction is twice the length N1 of the weld zone 2 in the



2.8 portions of the arnms 13, the fillet welds W have the plurality of weld
zones 2 and the unweld zones NI in the longitudinal direction of the

conbi ned steel sheet pil.e 1, the weld zones NI have a length which is a
multiple of the length of the weld zonge;2, and the weld zones 2 and the
unwel d zones M are alternately arranged. [00621 Next, a
nodi fi cation exanple in which the cutting distance of the fillet weld W
can be thither reduced in a case of cutting off the flange 22 of the
H-shaped steel 20 and the web 11 of the steel sheet pile 10 will he

descri bedlofgod®pl direction.  When thiegoinénggs idnsteateseid FCard Binsiormedist fating t he
wel d zone 2 of the fillet weld WL which joins the steel sheet pile 10 and
H shaped st®evhe2@thgistds] sheghpildd (harolihe Elshaped sthelt e cutlail toHe separbieded st eel
sheet pile 1 illustrated in no 15, the gap 0 of equal to or nore than 0.2
mm and equad theeeadier dress-jdihahbbtherilies wplde W tedcdnstiath/hncembekedsenl an - ad
portion 22x (end edge) in the flange thickness direction X of the flange 22

of the H shapeile $f@eln?0ldanded Mecanela ukéd &f the herisdsdolr wsldées, whidhes 10. I n
addition, the gap Gis preferably equal to or nore than 1 nmand equal to

or | ess dymfrapR) TNREeREBifRE BeabtgyofeQuiakinedfake MBIdRall e zend®vand equal
to or less than $ mm It is preferable that, when the conbi ned steel sheet

pile 1 asysughhhedki@ed stk emiehesingl fefPRged &f the Reef dHebElilow dilk as
descri bed above, that is, viewed in the cross-section perpendicular to the

I'ongi t udi ngtedidaBe }é-sﬁﬂiinlgtiﬂﬁ r¥RIcHoR AGHRaiRB tEME.  AhfadBXiohh® el A1Loer met hod

such as a grinder to allfow a part of the weld zone 2 facted by the fillet

veld W omd RRES ifd0R8S, hondfiber i BfleShe Bhlch jdideAMnL et NEigay) dept h

surface F to pecifica y,r as Illustra n°Fl G 15, _
1o 201 gy ek ML 2 Py 0 o SR e U, o0
theoreti C%{-sﬁa?)g(? gtteeldz%psti@e %d"%’ﬁee pes}/cf.ugmgldiz%né B%n%é) stael Ssﬁe(::ett Ipﬁg 18 gl%e.i s on
[0061]
As described above, when the length M1 of the unweld zones M is the
multiple of the length N1 of the weld zone 2 and a ratio of the lengths of the unweld
zones M and the weld zone 2 is maintained when the steel sheet pile 10 and the H-
shaped steel 20 are reutilized and joined, the same weld ratio can be ensured in the
combined steel sheet pile 1 before and after the disassembling and the re-assembling.
In other words, when the steel sheet pile 10 and the H-shaped steel 20 are re-joined,
welding can be performed on the unweld zone M at least one or more times over the
same length N1 as that of the weld zone 2 before the cutting-off. In this manner, the
unweld zone M can be used without waste, which is efficient. That is, it is preferable
that the combined steel sheet pile 1 for which the disassembling method according to
the embodiment is used be, when viewed in the cross-section, a hat-shaped steel sheet
pile having a hat shape in which the steel sheet pile 10 includes the pair of steel sheet

pile flanges 12 provided at both end portions of the web 11, the arms 13 provided at

the tip ends of the steel sheet pile flanges 12, and the joints 14 provided at the tip end



- 29 - the flange 22 side of the H shaped steel 20. Here, when viewed in
the cross-section, the surface d is defined as a surface which includes a
line segnment Li connecting the weld bead surface P positioned. on the
flange 22 side of the H-shaped steel 2Qgthan the throat depth surface F and
a boundary portion 7x and is forned al ong the | ongitudinal direction of the
conbi ned steel sheet pile 1. In addition, when viewed in the cross-

section, the boundary portion 7x is the boundary portion bet ween t he
H-shaped st eel t he and the weld zone 2 [00041 FIG 16 is
a di agr anppitions pf deiarngs g tb& apn welgs Wolihae e Ripralithel Wl gopesrearsl tbe t he
-fillet weld W illustrated in FIG 15 by the di sassenbling net hod

accor di ngunweldtzesenidinfthelangiowdiesl airptienn elrible cambingd staelshestpilelluther at i ng t he

shape of the Il-shaped steel 20 after the cutting-off with the solid Iine
and i | | usunatlidrgntdlel lslvapéergth tvhiehss eelulisple ef theilbmetid Of thie tield henetApondi ot
chain line. By the cutting-off illustrated in FIG 16, the cutting |length

(cutting echieswedesenesiDandGle thweldobhed Merswlt@nzelyer2ngskel ded nmetal ) of the
fillet weld W can be shorten and the residual weld zone 6 which is left in
the flange 22 (fboshaped steel 11 lee) of the H shaped steel 20 can be
reduced. In addition, when the surface G on the flange 22 side of the

H shaped steel RQxi § ntdtifi@ftonagahpr if Whidhnbe sutiihaartdnee beaemilkheemap 0, the
conmbi ned steel sheet pile | can be cut off and di sassenbl ed w t hout causi ng

cutting seyAt&eSfuPRel 28udaEn %%aé%foftcnﬁm%to??‘@he sReet 2Pbf @ HishapBd &ddi tion, by
providing the gap G a state where the end portion 22x (end edge) of the

frange 22,0bnd iR JEPTARAH, St g&ge@#@q@m%&k%ﬁ;@a fromthe web 11 of the

steel sheet pi 'S ac I ev erefore, a cutting distance in the case
where the surfagﬁ) gjmis cut off as the cutting surface is further reduced
conpared to a case ere the gap Gis not provi ded [0065] - 30 -

When the fillet

zone 6 can be r glﬁclgds %% gﬂfag Véé/‘@ﬁiué&mﬁ d g‘gﬁ %thhgﬁg%te‘%é g\lj?lje\év.el |
W1 which joins the steel sheet pile 10 and H-shaped steel 20 with a gap G provided
therebetween. In the combined steel sheet pile 1 illustrated in FIG. 15, the gap G of
equal to or more than 0.2 mm and equal to or less than 5 mm is provided in advance
between an end portion 22x (end edge) in the flange thickness direction X of the flange
22 of the H-shaped steel 20 and the web 11 of the steel sheet pile 10. In addition, the
gap G is preferably equal to or more than 1 mm and equal to or less than 5 mm, and
more preferably equal to or more than 2 mm and equal to or less than 5 mm. It is
preferable that, when the combined steel sheet pile 1 as such is viewed from the weld
zone 2 of the fillet weld W1 as described above, that is, viewed in the cross-section
perpendicular to the longitudinal direction, the weld zone 2 be cut off by the cutting
method such as a grinder to allow a part of the weld zone 2 formed by the fillet weld
W1 on the side closer to the steel sheet pile 10 than the throat depth surface F to be left.
Specifically, as illustrated in FIG. 15, it is preferable that the weld zone 2 be cut off at

the surface C1 as the cutting surface, which does not intersect the throat depth surface

F including the theoretical throat depth T when viewed in the cross-section and is on



Therefore, grinding of the residual weld zone 6 is unnecessary when the

H shaped steel 20 is reutilized after the cutting-off, and thus the
operation tine can be thither reduced. In addition although not illustrated
inthe figure, by driving a steel wedgsy(not illustrated) in the gap O
between the flange 22 of the H shaped steel 20 and the web 11 of the steel
sheet pile 10, a force of s pararing the steel sheet pile 10 and the

H shaped steel 20 can he applied. Therefore, an operational |oad and an
operation time during the grinding and separating operations using the

gri nder othetflvage Pk eide of thsdlsbansdstpel Hor Hseanphen vipwegincths raspree@diophe il l et
weld W is ground to be cut off, the fillet weld W may he ground by the
gri nder othetshefa¢d Qeisstefinhdas aswince iwvigchsinefudesa lise sagiieabl | cetrogiingihet he

H shaped steel 20 side than the surface F including the theoretical throat
dept h i i ; wahibeat eneafetRepgsitmned oh vianGargh @2 sidealf thedepbapa stéwd 20 dmnGhe t he

H shaped steel 20 and the steel 10 may be separated. In this case, in

consi der athren depthtshefatd P asha bbinidaknesdonx bheiswetgel albhethgadmgBuidmal
preferably equal to or nore than 2 mm and equal to or less than 5 ram
Further, ar@aiodiofithd ddentdiddvitird siedet pikel st Beldaneshgehbokiciha i epakadi on, when
the gap (It is provided and the above-nenti oned unweld zones M are further

provi ded, sdcign sheBbuntBEgsortisn 8284 th¥ beindeNporibh GBtwesn Peefl 8hakli&tee] 8§66]
FIG 17 is a plan view illustrating the conbined steel sheet pile 1 in

whi ch a p{h@tfgp%; hsd BleSRaseshdet ween the H-shaped steel 20 and the steel
sheet pile 0. FIG 18A is an enlarged plan viewillustrating the flange 22

of the H shaped @%gfl 20 and the web 1] of the steel sheet pile 10 of the
conbi ned st eel ghee pile 1l illustrated in FIG 17. FIG 18B is an enl arged

2, LS I R A AR R,
it - - : e 8 i in FLGS. 17,
Vo, ana Tt BOSLE Bl eIt Bk ARMAREAE GAT1 20" ane

the web It qf.the steel sheet pile.10. ile th ap (.3 Js,easily fornmed by
the pi at engdiienBoa FEileage: pPleh iy HhTeHE b SubERe e Suf s\ thn "be
joined together by the fillet we|l.ds W The plate width of the plate 8 has a
ol Ter | o GER e iSRG B HAR Mengliaiat Ao e bb e an et RIEbe vel ds
W, that is, is.smaller than the flange width of the flange 22 of the

H shaped B} Wit thetyya-fedchain linget &ng? sytting-gf|illpytpied nd1Halo fhke st eel
plate, and a belt-like steel plate may be used as the plate S, | n addition,
t he pl at ecdtinglensd (gpivine gistance) ipr eutkiag offghe weldzoas &éwgieéﬁnqtﬁéomg haped
steel 20 or the web 11 of the steel sheet |loile 10 by a spot welding or the
li ke. SintBettwddpy hean b shonenhnd the rpdiduad wgld zongfavhieh is lndnn thedlabgange wi dt h
of the H shaped steel 20, the gap Gis funned between the plate 8 and the
fillet wel2(MbhgsdistdelBeng) efitheH-Fha@ed 88¢l Bycaditepodiaed. t Ineadolitane 8 as such;
the gap G may be fornmed between the flange 22 of the H shaped steel 20 and
t he web l1dvhed tHeherfatee€l os lteeliange 22 sidd.of e Hestlhpddomeel RO é&s qit affes8hamay al so be
fixed to the end portion of the H shaped steel 20 or the steel sheet pile
10 in t heckton@kirbde fateath tHeglab @) theycombimddwet] ShehpAs 1 @awed ditrogt and

disassembled without causing cutting scratches on the web 11 of the steel sheet pile 10.
In addition, by providing the gap G, a state where the end portion 22x (end edge) of the
flange 22 of the H-shaped steel 20 becomes distant from the web 11 of the steel sheet
pile 10 is achieved. Therefore, a cutting distance in the case where the surface C1 is
cut off as the cutting surface is further reduced compared to a case where the gap G is
not provided.

[0065]



10067] The material of the plate 8 is preferably a netal materi al
fromthe viewoint of strength, and may be another material,for exanple,

pl astic or wood as long as the gap G can be forned. In addition, the plate
t hi ckness of the plate 8 preferably hagpa dinmension of, fbr exanple, equal
to or nore than 0.2 mm and equal to or Pess than 5 mMm The pl ate thickness
of the plate 8 is equal to or nore than 0.2 | TEM because a thi ckness of
equal to or nore than 0.2 nun is advantageous to the pinifacture of a steel
pl ate and causes a reduction in cost. in addition, the plate thickness of
the plate 8 is pYedehabilyt weldalV k geamadedyereviding thagap Gritie residsapweller abl y
equal to or nore than 2 mm In addition, when the plate thickness of the
pl ate X i gobdhb ckebe tedacedscommarddite agape @hire tlons® @ oondtargededand t hus there
is a concern that the fillet welds WL may not be sufficiently forned.

Accor di nglTherdfére] sgrimtigf ef thbraidunbtveldhenpbat entehessknyesienahe Hhehaptdatteel X be
equal to or less than 5 mmand the gap G be equal to or less than 5 ram

[ 006g] 20 is reuli¥dd afesn eicheiitinpoelff indahisahe epanmbetimeg cuhbe Aurthaeredutdd. ng

di stance of the fillet weld W can be further reduced in a case of cutting

of f the flaRgatidR Mhotdiendthaned 1§tteettgu¥9 nividiea wedl wedlge{ndthe st eel
sheet pile 10 wi Il be descri bed. [ 0069] FM19A is an enl arged pl an

view ill Ugilﬁﬁﬁrtateﬂguﬁthg g V\I,%]@tbe\t‘@ééﬁ 2 ﬂﬁﬁ@a B b the etsnagédstVl 20fanti g GowTPi ned

steel sheet pil a steel rod 16 is disposed to cone into contact

with the Pw' s‘tee‘?&etepglé i¢sl foﬁ:@%@%eﬂé‘rétﬁlg]tge aed shbe é)ﬁ@ doedg ﬁlezﬁ%h&ﬁedt he

flange 22 of the ed ‘st eel In the conbi ned steel sheet pile |

l';t'eugﬁéateﬁfésf%bz Cﬁ%pﬁﬁetfg%%é@? tgﬁﬁ&@?ﬁwtape 03 SRR
of the st

20 and tnd pURETL R doBarhfng BpdhRRERE R O 63‘?‘% b 1060 B FEucBlIeS! D11 ©
o ng E%@re”d §€q§ﬁ§%¥%§ﬂe{3@2ﬁeﬁ hSRle a%EOH“@qObhe {4 i dl | o

16tothe of t st eel. sheet |Ie1 W|ththe illet and by
fixing thﬁ rges%P % etgﬁeg“-ffloé Oégattarfé“%gsﬁlﬂ 8‘2115§F1é$y gé"’mth t he
fillet weld W2 the corrblned steeI ef\ Jlellgv}/glchth heet
pile 10 and theyH-shargdapiesd 28 sl thagth SIS P95t thet H’é?tlﬁi‘)lésr | t

is preferable that the conbined steel sheet pile 1 as such_be cut off at a
wel d zone ap¢ thereafiss byidriving the sigehwedsy in Hie g9pi G dles Hobapadestgel %altl‘i)thteeduce t he

weld netal that is left in the Hshaped steel 20. Specificall

i | | ust r at ettel H) mAGbE Separatkren Initkiwsesei in eoneiderain of tettipomddbicks apﬁul ar to
the longitudinal direction, it is preferable that the weld zone 2x if the
fillet wellte WdgenthehpepfG 'arpge“e@blyseqdlel ofornimge $hrapedmsargledqual0olve leseit of f at a
surface C2 as the cutting surface. Here, when viewed in the cross-section,
t he surf adein@mins defriheedegasdiag surdradee sfhthe bteelnetdgd dsr the kipreateagwbet 122
connecting the weld bead surface P of the weld zone 2x of the fillet weld
W2 and a hieungat s povided and theabdvd-mmechismaddinalebhgprich® herfgithargirovaded]i r ect i on
of the combined steel sheet pile 1. In addition, when viewed in the

Cr 0SS- secifhOfige] b d BUAGIRS iR tWhadh if Yrefsrablbe boundar y portion between the
11-shaped steel 20, the steel rod 16, and the wel d zone 2x.
[0066]
FIG. 17 is a plan view illustrating the combined steel sheet pile 1 in which a
plate 8 is disposed between the H-shaped steel 20 and the steel sheet pile 10.  FIG.
18A is an enlarged plan view illustrating the flange 22 of the H-shaped steel 20 and the
web 11 of the steel sheet pile 10 of the combined steel sheet pile 1 illustrated in FIG. 17.

FIG. 18B is an enlarged plan view illustrating the weld zone 2 of the fillet weld W1 of

the combined steel sheet pile 1 illustrated in FIG. 17.  In order to form the gap G, it is



[ 0070] FIG19B is a diagramillustrating an exanple of cutting off
the weld zone 2x of the fillet weld W2 illustrated in FIG | 9A by the

di sassenbl i ng net hod according to the nodification exanple, and is a plan
view illustrating the shape of the 11l-shaped steel 20 after the cutting-off
with the solid Iine and illustrating the shapes of the steel sheet pile 10
and the steel rod 16 with the two-dot chain line. By the cutting-off
illustrated in FIG 19B, the cutting | ength (cutting di stance) for cuffing
off the weld zone 2x (weld netal) of the fillet weld W2 can be shortened
and the resiferable thsithe plaise & ilmitierediia Fl@pt 17, d8fhand | #hbedsposet shaped st eel
flange) of the H shaped steel 20 can be reduced, in addition, when the
surface Chetwfeen He fimizd 22 of 1edi-sbipetlisteet 20 hiet thastel M@ ole stend shecande 22 si de
of the H shaped steel 20 is cut off as the cutting surface, the cuffing

| engt h (cmOIiMgﬁmnhcgmn@ﬁsaaﬂyﬁankdmwhh¢pk@ﬁ&cbﬁﬂeﬂnbaipﬂeﬂ@aamﬂwd{-the
cases descri bed above. Further, after the eutting-off, the entire steel rod
16 or t heslsipbs t@elt 20adanybegoined eogstheeby thedilks wekds| Wit The plae wiekh dfithef t he
steel sheet wile 10 with the fillet weld WB. That is, it is preferable that
the wel d zRRes Bxs Dimilhe waabiifetsist @eh tisherth Pindesibn betweih tigh Blgett hat a

| arger anmount of the steel rod 16 is |eft on the web 11 side of the steel

sheet pil el WhaRatihat s@hlldriBaene fedgewrRy opfhetthagdbsbapedi-siped 20. - 34
- By the cutting-off as such, the residual weld zone 6 which is left in the

end edge 22y 0f tH@hE] atlaﬁar%qrassttetmarelaﬁtran&ctte%t gRle, 8&1 £88t-0Re pregf er abl y
reduced, and thus grrndrng of the residual weld zone IS unnecessary when

the Hshag%u ShEEL ngd dsshd @Hte'é ' 4ﬁqdatlt>ﬁ‘rtht patecsrtrra_k,rtg B]%Ifogrlét% X tdgng in a

further ction in operation time, In addition, Wwhen sheet pile

;gdaPﬂetp? f%gﬁmgfgg €@£?i§%86 é£g$§é %Heggg?%B?ﬁFg%ggsegiéLere ug:nvm:é
;Eng‘;rﬁhf’r&fv{eﬁ o6 ohfiRape”; el elg’*%vér%% $eled | § 3 ?ﬁtﬁgt%%ftrﬁgnﬁ“t“ﬁe
o .

of f and dsgcﬁﬁegﬁaﬁﬁﬁaneﬁéeetﬁtqméapié afbrif ?t”v%%v& PR ﬁﬁztfiitef' rods

16 and the ones M ecessary. to. re esrd meld zone
6 Too71) weld W' if i £l o 1B G nd 81 %}D%trug sg@a

rectangular or triangul ar other than the crr Iar trated in NG
19A when b¢fued bervachdheHengs 22afhoh- 5&9 Graaé Sft“’ q%n fgﬁﬁﬁtﬁ‘f}dr nal
direction. For reference, a nodification exanple in which a rectangular
steel pl atleef Biluk@d lagddhienstheelate §enayeliose iredde i e Horiqn ¢ thobl- “The
conbi ned steel sheet pile | illustrated in FIG 22 has the sanme techni cal
features ehpepsteelidt onthestselapectpiletlAan dredengitusiinal dirpgiondytaanehipdsuch n
addition, the material of the steel rod 16 is preferably steel fromthe

vi ewpoi nt aod wakligabi | i ty, and may be al so another material such as pure
iron, stainless steel, copper, or nickel as long as the wel di ng of

di fference typefitof/]materials to the steel sheet pile 10 and the H shaped
steel 20 is possible. In addition, the steel rod 16 nay he fixed to a part
or the entiretyThé niabeiaCofnibt pede 8iegticedtden npitdl endleriad fiohethk ofgigoudi nal
direction by the fillet welds W2 and the fillet welds WB which are

cont i NUOUST QfenkfH, 8hdinal 8B tanoth@Ohdidtrial, for examplel $a2@ drSvédplsasng/asame
illustrating a welding range and a gr|nd|ng range in a ease where joining

by the filblet weld fM-tne@ndhgadidtdt)rpghéFgﬁtertﬁfékhésb z)ﬁtﬂegﬂmampréf@mpjtma Conpar ed
to the cuttingotTas illustrated in GS. 19A and 19B, in a case vhere the

fillet Wehﬁlnér% oh%fri%p@%ngﬂtyeqaarmmﬁe mahWﬁlrﬂBﬁiéq%ﬁl Bforidissthee! rod 16,

as illustrat inF the wel ding range and e grinding range on the
fl ange 22 et weld W
1 Tutr at B by T GG RRBF AT T S S0 dot ted

| i ne, andth?‘%l{_rlless (ﬁt e&mell t0 T0¥\¥n é {h"ajtﬁ tOrﬁIrlﬁldls t&ﬁv d‘t'?%%{)ﬁ\é) todtﬁé Fﬁlﬁlgit Qtute! N

Therefore 9™ ner éase ron, resulting in

the degr adgéll ?éte Ia1r11d CRRCS altnre u(?tfign in cors1tCy In addition, the plate thickness of the plate

8 is preferably equal to or more than 1 mm, and more preferably equal to or more than



[ 0073] FIG 21 is a plan view illustrating an exanple in which,
after the steel sheet pile 10 and the H shaped steel 20 are disassenbl ed
and the weld zone 2 of the fillet weld W is ground, the steel sheet pile
10 and the Hshaped steel 20 are joineghbagain by the fillet weld W2 and the
fillet weld VB with the steel rod 16 interposed therehetween. As
illustrated in FIG 21, the steel sheet pile 10 and the H shaped steel 20
are joined together by the fillet weld W2 and the fillet weld WB with the
steel rod 16 intetposed therebetween so as to be reutilized, and thus the
wel di ng r amge. cimadsetioneciber the mitiedhickresppithe piay & is thivkatidig Bonin, thae degree
of wear of the flange 22 of the H shaped steel 20 is reduced, and thus the
nunber of gip GEscamewtvbdirge lemd Fhusshapeda soreetn 26t thafillbewelds iV 1 inzedot s
increased. FiC 21 illustrates an exanple in which, in a case where the
conbi ned st egfficeheetorpicde Actadagbeidit petfdryblp thanittreglothehiskest oftheet pile 10
and the H shaped steel 20, joining is perforned as a first joining by the
fillet wep Eite\/ﬂ-b&\fe(?mwoﬂlhﬁ t8ire®Inni a6d 46 dapiEbpagrtiddidesheingeem. tne wel d
-one 2 of the fillet weld W is cut off, the residual weld zone 6 which is
left in the H shap gg steel 20 after the cutting-off is renoved, and joining
is performed again by the fillet weld W2 and. the - 36 - fillet weld W8

with the steel fad %ﬁoth&%ﬁédﬁﬁéﬁﬁ)nte%ﬁlﬁ%h%ﬁéh thbRuARGIdtaie of heGBRE Where
the H shaped steel 20 and the steel eet pile 10 of "the conbi ned steel

sheet pi | gvfei]q well ééﬁt’o'egﬁ%er RS ﬁ&'% %éas@ro?c&hﬁ SEeALh G288 e NGaN&] d zONne

2x of the on t ange 22 s de of the Ft-shaped steel 20
may be cu f t f [ 0074] In
addi tion, Ete&ie%lgrtbga’(ﬁgqgg@g% Sig%l g&gg ?e {’”}1%9%?%5{1{)%‘2 H shaped steel 20

and the steel E@Z’P p|Ie 10 bytheflllet welds with the steel rod 16
i nter posed ther as illustrated in FIGS. 23 and 24, the flange 22
of the H shaped he tilted

have ti.lt n ed S, 2
end edges 22yl Fﬁ’ﬁ?ﬁr%t’"‘eﬁ eglp&.wi‘féelg‘ﬁg‘g eb‘?%é!‘ﬁ%an ?ﬁ armunt of
the steel r 16 otr n educed. Therefor raf.i on afet
enhanced W& rﬂépﬁ E‘gg‘f’éé el R 83 iphichya stge é%‘ggﬁfﬁ‘{é@oﬁ? senbl ed
and when the d| aphragmwal | is constructed usi the c teeI sheet
e T g gontat Wit e ek i dorionl HBsck ol fant Sesor SOHORD phihe
descri bed above, when the formillustrated in FIG 2 is descrlbed as a
represent Sengel ofthe Hrshapedaeslon. mbathesombinsdstachehesipide bilushgtediin ect i on Y
in which the center of the conbi ned steel sheet %Ile 1 illustrated in FIG 2

passes t hFEadRA, shepiesf erdalft yhichgpmes anriprentad vegothe aed péeet 2 y1of 1500

cnSpecifically, in the conbined steel sheet pile | for which the
di sassenbliangg 22 of the H-shaped steel 20 and the web 11 of the steel sheet pile 10 is disposed.

In addition, the steel sheet pile 10 and the H-shaped steel 20 are joined together by the
fillet weld W2 joining the end edge 22y and the steel rod 16 and the fillet weld W3
joining the web 11 and the steel rod 16. That is, by fixing the steel rod 16 to the web
11 of the steel sheet pile 10 with the fillet weld W3 and by fixing the steel rod 16 to the
flange 22 of the H-shaped steel 20 with the fillet weld W2, the combined steel sheet
pile 1 in which the steel sheet pile 10 and the H-shaped steel 20 are integrated as one
body is formed. It is preferable that the combined steel sheet pile 1 as such be cut off
at a weld zone 2x of the fillet weld W2 by the grinder or the like to reduce the weld
metal that is left in the H-shaped steel 20. Specifically, as illustrated in FIG. 194,

when viewed in the cross-section perpendicular to the longitudinal direction, it is



met hod according to this enbodi nent is used, the section nodulus of the
conbi ned steel sheet pile 1. per | mof the wall width is preferably 3,500
crn3/mto 14,000 cmWth the section nodulus, the conbined steel sheet pile
| can be used s an earth-retaining cqn?jned steel sheet pile for tenporary
installation and the like at a depth of about 10 to 25 m Here, the section
nodul us is an integer obtained by dividing the - 37 - second nonent of
area of the cross-section by the distances fromthe center axis to the end
portions in the longitudinal direction and is determ ned by the shape of

t he crosspedeeblemhaner vild zpos P pbimedtllet weldcWatoarthaflprge 2pi¢edefithe b, t he
second nonent of the cross-section is defined as the sumof the products of
a di f f er eshdpall seek) led envefitat ofsutthes €7 asibe sedngonrfaged tHeee, sduarvecvofd a

di stance fromthe center axis to the elenment. [00761. Next, a

net hod of jn tktcersstsbaionptibisndecest 2 el desihedss psuréack wiesdcnclodes alwve is used as
a tenporary installation nenber,out and di sassenbling the conbi ned steel
sheet pi | gedmdmol.2sbonicagag tie wedbehd firfige Phe tleowdlidzede 3t elhe Shieetveld | e |

wi |l be described. [0077] _ As illustrated in FIGS. I A and 1B, the
adj acent [y} Mida Béur@hbryt fieticOMPhRed fSineel alskieet 1@iditesind] @retibhbfed to one
another and are inserted into the ground. In addition, as illustrated in

FIG 27A, cghbBEd bkikel Beapilead MiMaddisiod SyineiSoasttHe t@k-sdchiBn,ah®und bet ween
t he di aphragm wal | s 15 when oppose each other is excavated, and a strut 18

i s instal ‘o@ﬁlcfaﬂ_eécﬁﬁﬂn 7 kseﬂh@!%uﬁgagf)%ﬂggﬁ ibBiveRR tNdangaund] 56 rcimge 4.

Thereafter, asillustrated in , the space between the underground
structure &QQ 2 wall 15 is backfilled with excavated soil and
the |ike, r(ghngﬂlgﬂaeﬂgt‘?ut % Ig)gn renoved. In addition, as illustrated in FI G

27C, the conbi nf(gwﬁ eel sheet piles 1 including the steel sheet pile 10 and
the 11-shaped steel” 20 are pulled out by a construction nmachine. In

cd i on, the, PHA SOpso et BGhiAL AR BbPoLe kAL G sBRA0R, e
o o0, L0 TR RGeS ot o SRS B L1 ane
T s tr ot B BRSO B BpRA SR Ty esting the hape of the H-Sfiped” 2

steel 20 after the cutting-off with the solid line and illustrating the shapes of the steel

sheet pile 10 and the steel rod 16 with the two-dot chain line. By the cutting-off

illustrated in FIG. 19B, the cutting length (cutting distance) for cutting off the weld

zone 2x (weld metal) of the fillet weld W2 can be shortened and the residual weld zone

6 which is left in the flange 22 (H-shaped steel flange) of the H-shaped steel 20 can be

reduced. In addition, when the surface C2 of the weld zone 2x of the fillet weld W2

on the flange 22 side of the H-shaped steel 20 is cut off as the cutting surface, the

cutting length (cutting distance) can be further reduced compared to any of the cases

described above. Further, after the cutting-off, the entire steel rod 16 or the

substantially entire steel rod 16 is left in the web 11 of the steel sheet pile 10 with the

fillet weld W3. That is, it is preferable that the weld zone 2x of the combined steel

sheet pile 1 be cut off so that a larger amount of the steel rod 16 is left on the web 11

side of the steel sheet pile 10 than that at the end edge 22y of the H-shaped steel 20.



- 38 - the steel sheet piles 10 arranged in parallel are stacked and the
steel sheet piles 10 are further stacked thereon appropriately wth spacers
such as battens thenthetween in a plurality of stages for storage. in
addition, the Hshaped steels 20 are agfanged in parallel and the steel
sheet piles 10 are further stacked thereon appropriately with the spacers
such as battens therehetween in a plurality of stages for storage. In
addition, in a case where the steel sheet pile 10 which is worn needs to be
repl aced when the conbi ned steel sheet pile 1 is reutilized, as illustrated
in FI G 27BY thpeutipewiT assuel. tanesidugiwad zong & whihiialedidnihe pnckedged2g péel

sheet pile 10. In addition, the new steel sheet pile 10 is joined to have
the same $haflaeare cashe ehipsidiasy2@ caruks preterdyy tddacdd, khéthuagrigdingef or e t he
repl acenent or have a joining structure in which the positions of the
fillet welldsresidealshild rew 6 13 unhecesomy ivhen ihedll-sbiiped steieb2) istrhgilely afissenbl i ng
a new conbi ned steel sheet pile 1. In addition, in a case where the

sti f f ness tlof cutttivez-cfbdbsuienk 81 efirthshedtctipinlie opeetsn timebe Iff atdither, whaaor eased,

as illustrated in FIG 27F, the H-shaped steel 20 may be replaced with an

| | - shaped tlst ®@ll st pidy | Mgndithk al-gieped @ 2vedrg hdinddiopet@er tiethg illlet welds ot her

wor ds, an H-shaped steel 20 in which the dinension of the web 21 (I1-shaped

steel web)w? snd dedBlet Blde W3S wilhR@§tecltrb® TOMBIRRLd Sep@etnshi@elt iPmbe 1 can be
installed in a deeper place, at the construction site of the diaphragm wal |

15. [ 0078%re[f§§51@ﬁ‘1§’atﬁmg_hgi%%¥ﬂ)rmed to furth®Efbvidé hR el Nafds 81 eely tgReet pile

1, the diaphragm wa , and the nethod of disassenbling a conbi ned steel

sheet pil i i t r inyention will
Do deser i B i s e P e RS2 AP o
di fferenc : | I OBaL - JRI j and
si nce theggpﬁég@%%Qﬁ%%%?§%$§?gﬁgke éé%é&%gggﬁggéﬂh¥n$ﬁ%%?#@ggdgﬁ%%dinent,
over | appi b PL:l i | onitte - [ 007 FIG3Ais
o an vt St FRELORUDERE ek o siMaohe a2 i LR Bbscssiey i ne
steel sheet iHE 1 %chr%jgg tg t he second enbodi nent of the present
i nvent i on! B G MBS g 4P y cut away front view of the di aphragm wal |
15 whi ch uses t[@r7 gnbined steel sheet pile 1 according to the enbodi nent.
FIG 4 is an en 3 d plan view of the conbined steel sheet pile |I used in
t he di aphragm | 15 illustrated in FIG 3A The conbined steel sheet pile
| of this enbo\évi%h’é plape € Fft‘foﬁé%e?f%l Gpag plse fe aguass-(rectate Wi QHIRREWHe
hat - shaped steel sheet pile as in the first enbodi ment. However, this
embodi menethies thap thcssiesytar shang itndratgdris Flenbuvhehrierad ke crase-seiions | ange 22
(Hshaped steel flange) of the H-shaped steel 20 overlaps and is joined to
t he surfaperrerdietar edhcpneitybnalidaigetian. c divs refeignesd apyodifeatingtsxamplgnd t he
pair of flanges 12 (steel sheet pile flanges) of the steel sheet pile 10.
| n the enbbdihrrerttanpdaditend pbité fsfusedss iboligt] ol d 6axilkisidted el ldi 22ct Tl Y in
which the center of gravity in the direction Y in FIG 4 passes through is
reduced. Howbkiwed stetlhbeatphiler] iflesttaiedein HGe22 e thasmnatschihod deavfires brecepi r st
enbodi nent .

that the shape of the steel rod 16 is rectangular. In addition, the material of the steel

rod 16 is preferably steel from the viewpoint of weldability, and may be also another
material such as pure iron, stainless steel, copper, or nickel as long as the welding of
difference types of materials to the steel sheet pile 10 and the H-shaped steel 20 is
possible. In addition, the steel rod 16 may be fixed to a part or the entirety of the
combined steel sheet pile 1 in the longitudinal direction by the fillet welds W2 and the
fillet welds W3 which are continuous or intermittent.

[0072]



[ 0080] The conbi ned steel sheet pile 1 of this enbodi nent uses the
sane steel sheet pile 10 and H shaped steel 20 as those of the first

enbodi nent, and has the sane cross-sectional area when viewed in the
cross-section perpendicular to the | ongttudinal direction. However, the
conbi ned steel sheet pile | of this enbodinment is shorter in length in the
direction X conpared to the first enbodi nent. Therefore, the stiffness of
t he conbi ned steel sheet pile | of this enbodinment is reduced than that of
the case of first enbodiment, However, in a case where the diaphragm wall
15 is construct E§GBY isgipkg vigwe idusirbiinga wetdirgd rashe end pitieding ginge i 8

enbodi nent, the diaphragmwall 15 can be installed near the site boundary.
Ther ef or e,cas'enNIErc: asEnghe e filke veild 8/ 1f ord grinda@ for rewsifiadtidnrege tdpeatdd.aphr agm
wall 15 is narrow, the site can be efficiently used. The other features.

| hr exanplGampaheel toelidadtinf-offar situsueted igFidie 1diAapir i@mimacdse Wheusthag t he
conbi ned steel sheet pile | and the nmethod of pulling out the conbined
steel sheéillepivkid W1 fiy epedtbdly gedpiicigmivgl thelfse anthediassierd s Ngstrited

conbi ned steel sheet pile 1 into the steel sheet pile 10 and the I1-shaped

steel 20, j@FRs bhEhS #PRIIAS rdnBOSRd e drit@ir rasde @MpediafBNL2 siHOOBME H- In

addition, in this embodi nent, each of the nodification exanpl es of the

first em@ﬁ’dﬂ%& RiceCAN Ilaauam%lvid@ﬂ to Eﬁnetemmmdsﬂaeg @ﬁ 2 SRV 1R afpeired
bet ween the fl ange 2% the H shaped steel 20 and e web 11 of the steel

sheet pil g iyl 1ﬂuﬁfiﬂé& ﬂ}fﬁg ge(gﬁﬁ)e %@Eﬁlf@?wfef&rmCi'llﬁ’s)(ra%éa%yl%é‘%\!é‘o gofoet ween

t he flange 22 of t steél 20 and the web il the steel sheet
pile 10. C g fillet
el v i FTEaang, chifeR: &%&%&yr Rl TR IRl e 1?%%10 elhEs | g

met hod |Ilus t enployed. In addition, the steel rod 16
may be di shpoéseé%dgponmeco bcecrfg%l lti)ct with the web 11 of the st eel sheet

pile 10 and the &pﬂ edge 22y of the flange 22 of the H shaped steel 20. In
this case, as i F'WHé first embodiment, joining by the fillet weld W and

the fillet weld il.lustrated.in FIG 19A nmay he d, a t he

di sassenbl i ng n’gil&(;d 1§ P PIROHGY HpstAting @T@T@‘Mﬁﬁng’@{lea%ﬁ%es&eewlﬁehddl tion,
as |IIustrated in FILG 21, af er di sasse eeI eet pile 10 and
the H shapte! Qta%rhez‘érslaamd@ﬁe %‘??f@dﬂfﬁéseﬁg?%{ azr%ﬁ e ye anﬁéq ithg @letye) 9w,

joining may be perforned bé the fillet weld W and the fillet weld W8 with
t he steel WebHWids gruadpds et Hieptanist Weawd thg Dedaped steal 28 apmioasd Refn]

by the fillet weld W2 and the fillet weld W3 with the steel rod 16 interposed
therebetween.  As illustrated in FIG. 21, the steel sheet pile 10 and the H-shaped steel
20 are joined together by the fillet weld W2 and the fillet weld W3 with the steel rod
16 interposed therebetween so as to be reutilized, and thus the welding range can be
reduced, which is preferable. In addition, the degree of wear of the flange 22 of the
H-shaped steel 20 is reduced, and thus the number of times at which the H-shaped steel
20 can be reutilized is increased. FIG. 21 illustrates an example in which, in a case
where the combined steel sheet pile 1 is assembled by joining the steel sheet pile 10
and the H-shaped steel 20, joining is performed as a first joining by the fillet weld W1
without the steel rod 16 interposed therebetween, the weld zone 2 of the fillet weld W1
is cut off, the residual weld zone 6 which is left in the H-shaped steel 20 after the

cutting-off is removed, and joining is performed again by the fillet weld W2 and the



FIG5 is a plan view iihistrating the diaphragmwail 15 which uses the -
41 - conbined steel sheet pile | according to a third enbodi nent of the
present invention. no. 6 is an enlarged plan view of the conbi ned steel
sheet pile | used in the diaphragmwal bs15 illustrated in FIG 5. The

conbi ned steel sheet pile | of this enbodi nent includes the steel sheet
pile 10 having a U shape when viewed in the cross-section perpendicular to
the |l ongitudinal direction. The steel sheet pile 10 is configured as the

U shaped steel sheet pile which includes, when viewed in the cross-section,
the web 1fillgsweld|Wsné@rthpiteel madp infepobaiibiergbeipeen.c ekt asditions i @Ae i n t he
sheet width direction, the pair of flanges 12 (steel sheet pile flanges)
provi ded twhelrethe H-sheged stovh Hotmd temsteg ohedt pris 1001 theecomdinetistech slepetipibne
surface side of the web 11, and the joints 14 provided at the tip ends of

t he fl angeslld2ratdddO&3 . 21 are disassembididengenb dati wadd zond heoflths hiflpiedeldtVé2l sheet
pile which is wdely used as a permanent structure or for tenporary

ear t h-r et ahfheQarigs Y0 aldeatfitbnHeshapdiestess @d nas Hehart sffeethesheede @2 hetht0. I n
addition, by assenbling the steel sheet pile 10 which is the U shaped steel
sheet pi I @uﬁlagtsuﬂf&ew dely used with the H shaped steel 20, the conbi ned
steel sheet pile | having high versatility and higher stiffness can he
achi eved. I n adgigion, in this enbodi nent, each of the nodification
exanples of the first enbodi ment can be appl i ed. For exanple, the gap G may

be formed betwegn, c?d?fr‘orf Ia§‘89§crlggd %ovtehﬁq a"&'a§@§ﬁ%ﬁn§%ﬁl%lH-§ﬂap%3gteEhﬁ) aep 11 of

the steel sheet pi he gap G formed by the plate 8 between the

flange Zztﬂefstéeh?%éé’t g# éf*fk( ﬁ{cfei?zet%\%k%%tﬁ he swep: é)jd @Bteggb%e&{h%ﬁéba%&%ﬁt pile

10. O herw se may be di spose to come into

contact w ggglsp %t %‘ﬁIPF]:QS %5 ah ';24811113?55%@5?# tglé%ﬁfﬂagec?gtgﬁtjbem%ﬂgﬁgg?e 22y of

the fl ange shaped st eel

e R R TR
ST SR RSSO e il SO a0, 11
the same %Eergtqgns Safgt]; 1;[ QrﬁqaLz:erdS\}vhgl ggé) 1ned sl[eel s%elt pile 1 is assembled or
disassembled and when the diaphragm wall is constructed using the combined steel
sheet pile 1.
[0075]
In a case of the combined steel sheet pile 1 as described above, when the form
illustrated in FIG. 2 is described as a representative form, the section modulus about
the axis of the direction Y in which the center of the combined steel sheet pile 1
illustrated in FIG. 2 passes through is preferably, for example, 3,500 cm’/m to 14,000
cm’/m.  Specifically, in the combined steel sheet pile 1 for which the disassembling
method according to this embodiment is used, the section modulus of the combined
steel sheet pile 1 per 1 m of the wall width is preferably 3,500 cm’/m to 14,000 cm®/m.
With the section modulus, the combined steel sheet pile 1 can be used as an earth-

retaining combined steel sheet pile 1 for temporary installation and the like at a depth

of about 10 to 25 m. Here, the section modulus is an integer obtained by dividing the



[ Fourt h Enbodi nent ] FIG 7 is a plan view illustrating the diaphragm
wal | 15 which uses the conbi ned steel sheet pile | according to a fourth
enbodi ment of the present invention. FIG 8 is an enlarged plan view of the
conbi ned steel sheet pile | used in th$7Qiaphragn1mall 15 illustrated in
FIG 7. The conbined steel sheet pile of this enbodi nent includes a steel
sheet pile 10 which is a cold-rolled steel sheet pile nolded. by cold
rolling. The steel sheet pile 10 may not be forned in a conpl ex shape
unlike a hot-rolled steel sheet pile which is nolded by hot rolling and

t hus has héaphd sihapant ofipae of Hy pesspectidndsy ths distanchelrnrtks casidyodiste the
However, in this enbodinent, the cold-rolled steel sheet pile which is
manuf act ueed pattiohon the $dngandinhi djtectien sat isldeteymcied biyshe stage potheicngpsper f or ned
wi th high productivity Call be used as the steel sheet pile 10. in

addi ti on, sédiiohhing tienfsdiomeithe eaed aefs. t headdddod, itleadecan! @xmep efshof t he
first enbodi mnent can be applied. in addition, the nethod of constructing

t he di aphiagmsvaioh idBefusidng tihencond padiusteeh dsfieeitiapatee elomdnbef et hod of
pul l'ing out the conbined steel sheet pile 1 fromthe diaphragmwall 15 and

di sassenblifg stdiencaam@dastogeldigheetirdh IR denlehbls i@ slc@@htsheet pile 10

and the |Il-shaped steel 20, and the like are the sane as those of the first
enbodi nment . [00§§W6gFifth Enbodi nent ] na 9 is a plan view
illustrating the diaphragmwall 15 which uses the conbi ned steel sheet pile

1 according to j f I d J: i 10 is an
enl arged pl an V?E%#S%H?ﬁgpgghggﬂéggé?ggfdg%@éﬁg%ﬁ*%wﬁﬂﬁgg%dﬁﬁbfié - 43 -
di aphr ag i I i " j ] inthis
enbodi mag]tu @?d[ %eajtg?gé%ay}z Lnesgﬁlggﬁ @e%g;’ ggl(lzlgﬁ?)fﬂg%lrdej{gEagsgetlgghdgt%gh@lpége%t eel
sheet pile Lch i.ncludes two Z-shaped, steel. s i 0x..,and has a hat
shape nheniebl BRd R BhEBE D R BIRRE S L PR RET SEh R B A 3RS (i el

di rection by %iéting a joint 14x of one Z-shaped steel sheet pile 10x to a.
joi m 14y 9F54Red-anot her  z- shaped steel sheet pile 10x. In the Z- shaped
steel sheet p"§¥19$’ the joint 14x and the joint 14y at both end portions
in the sheet wi @ 7direction do not have the sane shape when/ed in the
cross-sec The joint 14x and the joint_14y are fitted to each qther by
reversing the ansthetratddpedOst Bapnd hBehe gilipgent gaintsd 4tk dhegipanbroedsgred st eel
sheet pile 10x, thereby formng the steel sheet pile 10 having the hat
shape. | nshdst pilesnbagififsdto oraeivtlst apd arenpeirier datoitesherenadm| lagdeftionns fi r st
enbodi ment can be applied. In addition, the method of constructing the

di aphr agmilwsirhted 5n GEi. g At hgergberdiapbugst wdls IShasecopitiueted, the Broudt hod of

pul l'ing out the conbined steel sheet pile 1 fromthe diaphragmwall 15 and
di sassenbbetvwget e daphvagne dvagls é 6 whstiegtpopt bahbtlantioexcheatsd, @ell astraelt8 pil e 10
and the H shaped steel 20, and the like are the sane as those of the ease
of the fi isihstendbidersanthereby aadirtdton,antunde@rentiisangere2l (Hiesdudipeds st ee

fl ange) of the H shaped steel 20 may overlap and be joined to the surface
of the cofbauetepor Fi@N7BR7theapsde et &sh th uhdegrdtieebnsheey apiltiee 10 of this
enbodiment. In this case, while the gap Gis easily fornmed by the joint 14x
and the j @isBhrakth Walel 5 i@cEBOAPREH ctiReled Sh@ehd MellRS, ddxhwhir@h giis present
on the surface of the concave portion 17, the steel sheet pile 10 and the

H shaped $&£&led20 £ aMitdsh, la91INRHak@GCFREN70Y thk REmbidet @fcellett Pes 1

including the steel sheet pile 10 and the H-shaped steel 20 are pulled out by a
construction machine. In addition, the pulled combined steel sheet pile 1 is installed
so that the steel sheet pile 10 is positioned on the lower side on the ground. In
addition, for example, in the case of the combined steel sheet pile 1 illustrated in FIG.
11, the weld zone 2 of the fillet weld W1 is cut off and separated by the disassembling

method described above. Thereafter, as illustrated in FIG. 27D, about five layers of



[ 0086- In the conbined steel sheet pile I of each of the

enbodi nents, the followng tans (1) to (3) can he obtained. [0087_ - 44 -
(1) Since the conbined steel sheet pile 1 is easily disassenbled by cutting
off the weld zone 2 of the fillet weld;W which joins the steel sheet pile
10 and the El-shaped. steel 20 after being pulled out, it is possible to
separately transport and store the steel sheet pile 10 and the H shaped
steel 20. 'therefore, transport. and storage costs can be reduced. [0088]
(2) Since only the steel sheet piles 10 which is likely to wear is replaced
for reuti thezdgel shect piles 10asranged inrparallel arei stiekeshandhide steeliviget nilse 186rest ruct i ng
cost can be reduced. (In the case of the related art, a part of the steel
sheet pi | éurll@r steclsidriib¢recmgenropmadely hwith dphecre ourdbi aseditetssbérebdiwetn pid e 1 i s

al so single-use. However, according to each of the enbodinents, the

Ft - shapedphtrdal of 2Ageshfoc ftomge.ouht addaiona hpribxhapat eteyls@0 droarfdhgpéicent of t he
entire steel weight can be used for other purposes, which are economcally
advant age@us)lel A8BY steel sheet pileS) 0 Mdarfumiger sedkdéd tha@bh appropgattly-wsitahed st eel s
20 having different sizes can be conbined with the steel sheet piles 10.

Accor di ngkyacedsiugh sasRtenhticfebldividegieAplBAal 00Bagdd fbf eSSl SIeRAMARE:, a new
conbi ned steel sheet pile | can be easily fornmed, and thus acceptable wall
body specif 4 eativaRse @RtebEstReNIiRVROwhich is worn needs to be replaced when the

combined steel sheet pile 1 is reutilized, as illustrated in FIG. 27E, the worn steel sheet

pile 10 is replaced with a new steel sheet pile 10. In addition, the new steel sheet pile

10 is joined to have the same structure as the joining structure by the fillet welds before

the replacement or have a joining structure in which the positions of the fillet welds are

shifted in the longitudinal direction, thereby assembling a new combined steel sheet

pile 1. In addition, in a case where the stiffness of the combined steel sheet pile 1

needs to be further increased, as illustrated in F1G. 27F, the H-shaped steel 20 may be

replaced with an H-shaped steel 20 having a larger beam height (girder height), in

other words, an H-shaped steel 20 in which the dimension of the web 21 (H-shaped

steel web) is large. In this manner, the combined steel sheet pile 1 can be installed in

a deeper place, at the construction site of the diaphragm wall 15.

[0078]
[Second Embodiment]
Next, the combined steel sheet pile 1, the diaphragm wall 15, and the method

of disassembling a combined steel sheet pile according to a second embodiment of the

present invention will be described. In addition, in each of the embodiments

described below, differences from the first embodiment will be mainly described and,

and since the other structures are the same as those of the first embodiment,

overlapping descriptions will be omitted.



[ 0090]

for exanple,
smal | er di nension than the flange thickness of the H shaped steel
thus renoval by fusing or renoval by ggynding using an electrical grinding
tool such as a grinder is facilitated. [0091] in each of the enbodi nents,

conbi ned steel sheet pile 1 which uses a steel sheet pile other than the
sheet pile 10 and for exanple, an |-shaped steel other than the
H shaped steel 20 may al so be utilized. [Industrial Applicability] [0092]
According to th&%8pects of the present invention, a conbined steel sheet
pil e which can be constructed as one body during installation,
bei ng pul | ed ouflGégnishelansieivyllditwiss repliaghragm ovallt iSnghiolk fises thel d zone of

st eel

In addition. like the forns illustrated in FIGS. | A to 24,
the weld zone 2 of the fillet weld W has a leg length with -a
20, and

fillet welding which joins a steel sheet pile to an H shaped steel,

di aphr agnmceabined kieelesbitst med @comtinpid thf sadbsdsmbadhiengofithepesei ned st eel

sheet pile can be provided, and thus high industrial applicability i
achi eved. ifveesar.i @IGORB &f a Ratiel e ocevwNyfemal &wasfdthStgpsjggm wall 15 which

uses the combined steel sheet pile 1 according to the embodiment. FIG. 4 is an
enlarged plan view of the combined steel sheet pile 1 used in the diaphragm wall 15
illustrated in FIG. 3A. The combined steel sheet pile 1 of this embodiment includes
the steel sheet pile 10 which is the hat-shaped steel sheet pile as in the first
embodiment. However, this embodiment is different from the first embodiment in
that the one flange 22 (H-shaped steel flange) of the H-shaped steel 20 overlaps and is
joined to the surface of the concave portion 17 constituted by the web 11 and the pair
of flanges 12 (steel sheet pile flanges) of the steel sheet pile 10. In the embodiment,
bending stiffness about the axis of the direction Y in which the center of gravity in the
direction Y in FIG. 4 passes through is reduced. However, the other features are the
same as those of the first embodiment.

[0080]

The combined steel sheet pile 1 of this embodiment uses the same steel sheet
pile 10 and H-shaped steel 20 as those of the first embodiment, and has the same cross-
sectional area when viewed in the cross-section perpendicular to the longitudinal
direction. However, the combined steel sheet pile 1 of this embodiment is shorter in
length in the direction X compared to the first embodiment. Therefore, the stiffness
of the combined steel sheet pile 1 of this embodiment is reduced than that of the case
of first embodiment. However, in a case where the diaphragm wall 15 is constructed
by using the combined steel sheet pile 1 of this embodiment, the diaphragm wall 15

can be installed near the site boundary. Therefore, in a case where the site for

and al |l ey

a

S

a



[ 0093] 1: COMBI NED STEEL SHEET PILE 2: WELD ZONE 2 (WELDED METAL)

3: LONG SIDE 4: UNDERGROUND STRUCTURE 5: SHORT Sl DE 6: RESI DUAL
VELD ZONE ( RESI DUAL WELD ZONE OF H SHAPED STEEL FLANGE) 7, 7x, 7yi BOUNDARY
PORTI ON 8: PLATE 9. REHDUAL VELD ZONE ( RESI DUAL VELD ZONE

OF STEEL SHEET PI LE WEB)

installing the diaphragm wall 15 is narrow, the site can be efficiently used. The other
features, for example, the method of constructing the diaphragm wall 15 using the
combined steel sheet pile 1 and the method of pulling out the combined steel sheet pile
1 from the diaphragm wall 15 and disassembling the combined steel sheet pile 1 into
the steel sheet pile 10 and the H-shaped steel 20, are the same as those of the first
embodiment.

[0081]

In addition, in this embodiment, each of the modification examples of the first
embodiment can be applied. For example, the gap G may be formed between the
flange 22 of the H-shaped steel 20 and the web 11 of the steel sheet pile 10. In
addition, the gap G may be formed by the plate 8 between the flange 22 of the H-
shaped steel 20 and the web 11 of the steel sheet pile 10. In this case, as in the first
embodiment, joining by the fillet weld W1 illustrated in FIG. 15 may be performed,
and the disassembling method illustrated in FIG. 16 may be employed. In addition,
the steel rod 16 may be disposed to come into contact with the web 11 of the steel
sheet pile 10 and the end edge 22y of the flange 22 of the H-shaped steel 20. In this
case, as in the first embodiment, joining by the fillet weld W2 and the fillet weld W3
illustrated in FIG. 19A may be performed, and the disassembling method illustrated in
FIG. 19B may be employed. In addition, as illustrated in FIG. 21, after disassembling
the steel sheet pile 10 and the H-shaped steel 20 and grinding the weld zone 2 of the
fillet weld W1, joining may be performed by the fillet weld W2 and the fillet weld W3
with the steel rod 16 interposed therebetween.

[0082]

[Third Embodiment]

FIG. 5 is a plan view illustrating the diaphragm wall 15 which uses the
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combined steel sheet pile 1 according to a third embodiment of the present invention.
FIG. 6 is an enlarged plan view of the combined steel sheet pile 1 used in the
diaphragm wall 15 illustrated in FIG. 5. The combined steel sheet pile 1 of this
embodiment includes the steel sheet pile 10 having a U shape when viewed in the
cross-section perpendicular to the longitudinal direction. The steel sheet pile 10 is
configured as the U-shaped steel sheet pile which includes, when viewed in the cross-
section, the web 11 (steel sheet pile web) provided at the center portion in the sheet
width direction, the pair of flanges 12 (steel sheet pile flanges) provided to be tilted
from both end portions of the web 11 toward one surface side of the web 11, and the
joints 14 provided at the tip ends of the flanges 12.

[0083]

In the embodiment, the U-shaped steel sheet pile which is widely used as a
permanent structure or for temporary earth-retaining installation can be used as the
steel sheet pile 10. In addition, by assembling the steel sheet pile 10 which is the U-
shaped steel sheet pile that is widely used with the H-shaped steel 20, the combined
steel sheet pile 1 having high versatility and higher stiffness can be achieved. In
addition, in this embodiment, each of the modification examples of the first
embodiment can be applied. For example, the gap G may be formed between the
flange 22 of the H-shaped steel 20 and the web 11 of the steel sheet pile 10. The gap
G may be formed by the plate 8 between the flange 22 of the H-shaped steel 20 and the
web 11 of the steel sheet pile 10. Otherwise, the steel rod 16 may be disposed and
joined to come into contact with the web 11 of the steel sheet pile 10 and the end edge
22y of the flange 22 of the H-shaped steel 20. In addition, the method of constructing
the diaphragm wall 15 using the combined steel sheet pile 1, the method of pulling out

the combined steel sheet pile 1 from the diaphragm wall 15 and disassembling the



|'S: STRUT 20: 14- SHAPED STEEL 21: WEB (H SHAPED STEEL WEB) 22: FLANGE
(H SHAPED STEEL FLANGE) 22y: END EDGE (END EDGE OF H SHAPED STEEL FLANGE)
G GAP M UN VWELD ZONE W, W2, WB: FILLET WELD - 47 - CLAIMS

- 42 -

combined steel sheet pile 1 into the steel sheet pile 10 and the H-shaped steel 20, and
the like are the same as those of the first embodiment.

[0084]

[Fourth Embodiment]

FIG. 7 is a plan view illustrating the diaphragm wall 15 which uses the
combined steel sheet pile 1 according to a fourth embodiment of the present invention.
FIG. 8 is an enlarged plan view of the combined steel sheet pile 1 used in the
diaphragm wall 15 illustrated in FIG. 7. The combined steel sheet pile 1 of this
embodiment includes a steel sheet pile 10 which is a cold-rolled steel sheet pile molded
by cold rolling. The steel sheet pile 10 may not be formed in a complex shape unlike
a hot-rolled steel sheet pile which is molded by hot rolling and thus has high shape
imparting properties as in the first embodiment. However, in this embodiment, the
cold-rolled steel sheet pile which is manufactured at low cost and high versatility due
to cold rolling performed with high productivity can be used as the steel sheet pile 10.
In addition, in this embodiment, each of the modification examples of the first
embodiment can be applied. In addition, the method of constructing the diaphragm
wall 15 using the combined steel sheet pile 1, the method of pulling out the combined
steel sheet pile 1 from the diaphragm wall 15 and disassembling the combined steel
sheet pile 1 into the steel sheet pile 10 and the H-shaped steel 20, and the like are the
same as those of the first embodiment.

[0085]

[Fifth Embodiment)]

FIG. 9 is a plan view illustrating the diaphragm wall 15 which uses the

combined steel sheet pile 1 according to a fifth embodiment of the present invention.

FIG. 10 is an enlarged plan view of the combined steel sheet pile 1 used in the



[Claimii. A nmet hod of disassenbling a conbined steel sheet pile,
the conbi ned steel sheet pile including a steel sheet pile and an H shaped
steel ; wherein the steel sheet pile has, when viewed in a
cross-section perpendicular to a longiygdinal direction, a web at a center
portion in a sheet width direction and joints at both end portions in the
sheet width direction; the web in one surface of the steel sheet
pile is overlapped with an H shaped. steel flange of the H shaped steel;
and ~ the steel sheet pile and the H shaped steel are joined together
by fill et digwhegat wakh leénldpstdigd inflEie M ssHapeiesinddt 10, antes embedimgttod
conpri si ng, when viewed in the cross-section, in a weld zone forned
by the fi lthesteahshatt pdeid § isgpnogfiretae ael-shapehstegitshias pile axhiciginglydgnivect
portion which is closer to the steel sheet pile than a throat depth
surface, anshagedssdehidtipigs threarcidmsiahedsispeeihes hestedpn He drodsesettien st ee
sheet pile and the H shaped steel. [Caim?2] The nmethod of disassenbling a
conbi ned steehdibelat toptht rattadindl digection B fitting a joint 14x whenelshapedapedf equal
to or nore than 0.2 mn and equal to or less than 5 nmis provi ded between
the web ofkhidngilst@eto Sf@ati4piolf ehcamdiiehg-tagededas sedet pie1bt. shapedzst eel

fl ange, and the disassenbling is perfornmed by the cutting-off to
reach the sgaRd sleel @B gle 10x, the joint 14 x and the joint 14y at both end portions in the
sheet width direction do not have the same shape when viewed in the cross-section.
The joint 14x and the joint 14y are fitted to each other by reversing the another Z-
shaped steel sheet pile 10x to the one Z-shaped steel sheet pile 10x, thereby forming
the steel sheet pile 10 having the hat shape. In this embodiment, each of the
modification examples of the first embodiment can be applied. In addition, the
method of constructing the diaphragm wall 15 using the combined steel sheet pile 1,
the method of pulling out the combined steel sheet pile 1 from the diaphragm wall 15
and disassembling the combined steel sheet pile 1 into the steel sheet pile 10 and the
H-shaped steel 20, and the like are the same as those of the case of the first
embodiment. In addition, the one flange 22 (H-shaped steel flange) of the H-shaped
steel 20 may overlap and be joined to the surface of the concave portion 17 constituted
of the steel sheet pile 10 of this embodiment. In this case, while the gap G is easily
formed by the joint 14x and the joint 14 y of the Z-shaped steel sheet piles 10x which
is present on the surface of the concave portion 17, the steel sheet pile 10 and the H-
shaped steel 20 can be joined together by the fillet weld W1.
[0086]
In the combined steel sheet pile 1 of each of the embodiments, the following

effects (1) to (3) can be obtained.

[0087]



The net hod of di sassenbling a conbined steel sheet pile according to Caim
- 48 - wherein the a is provided by disposing a plate having a
pl ate thickness di nension of equal to or nore than 0.2 mm and equal to or
l ess than 5 mmto be interposed betweep,the web of the steel sheet pile and
the end edge of the H-shaped steel flange. [Clair 4] The nethod of
di sassenbling a conbi ned steel sheet pile according to Claim
wherein a steel rod is further disposed to cone into contact with the web
of the steel sheet pile and the end edge of the H-shaped steel flange, and
the di sassenbl i fig Soficetthecoobibedheldelsbestipils Haeeasply|desapsemiti ey eengeéel sheet
pile and the H shaped steel are joined together by the fillet weld with the
st eel r odtlienvad posellof the floetvakleW 1ivehipejofior the steblysheeitpile 1§ aofl the ilhe wel d
zone to | eave a larger amount of the steel rod on the steel sheet pile than
on the endhapddetee] XU &tambbing pulled out, Aicpusbibietd sspaatelysthrsporpatndestb@rthavhi ch
the method of disassenbling a conbined steel sheet ¢ according to Claim2
i's used, steel sheet pile 10 and the H-shaped steel 20. Therefore, transport and storage costs
can be reduced.
[0088]
(2) Since only the steel sheet piles 10 which is likely to wear is replaced for
reutilization in a case of installation on the ground, the constructing cost can be
reduced. (In the case of the related art, a part of the steel sheet pile 10 is single-use,
and thus the combined steel sheet pile 1 is also single-use. However, according to
each of the embodiments, the H-shaped steels 20 which account for approximately 60
to 70 percent of the entire steel weight can be used for other purposes, which are
economically advantageous.)
[0089]
(3) During reutilization, the H-shaped steels 20 having different sizes can be
combined with the steel sheet piles 10. Accordingly, in a case where different section
stiffness is needed, a new combined steel sheet pile 1 can be easily formed, and thus
acceptable wall body specifications can be achieved.
[0090]
In addition, like the forms illustrated in FIGS. 1 A to 24, for example, the
weld zone 2 of the fillet weld W1 has a leg length with a smaller dimension than the
flange thickness of the H-shaped steel 20, and thus removal by fusing or removal by
grinding using an electrical grinding tool such as a grinder is facilitated.

[0091]

In each of the embodiments, a combined steel sheet pile 1 which uses a steel



wherein the conbi ned steel sheet pile includes the steel sheet pile and the
H shaped steel, and the gap is provided between the web of the steeland the
end edge of the H shaped steel flange. [C ai m 6] A conbi ned stee
sheet pile for which the nmethod of disassenbling a conbined steel sheet
pile according to Caim3 is used, wherein the conbi ned steel sheet
pile includes the steel sheet pile and the El-shaped steel, and - 49 -

the gap is provided by disposing the plate so as to be inserted between the

web of the steel sheet pile and the end edge of the H shaped steel flange.
[ Cai rn 7] sheet pile other than the steel sheet pile 10 and for example, an I-shaped steel other

than the H-shaped steel 20 may also be utilized.
[Industrial Applicability]

[0092]

According to the aspects of the present invention, a combined steel sheet pile
which can be constructed as one body during installation, and after being pulled out,
can be easily disassembled by cutting off a weld zone of fillet welding which joins a
steel sheet pile to an H-shaped steel, a diaphragm wall thereof, and a method of
disassembling the combined steel sheet pile can be provided, and thus high industrial
applicability is achieved.

[Description of Reference Numerals and Signs]

[0093]

1: COMBINED STEEL SHEET PILE

2: WELD ZONE 2 (WELDED METAL)

3: LONG SIDE

4: UNDERGROUND STRUCTURE

5: SHORT SIDE

6: RESIDUAL WELD ZONE (RESIDUAL WELD ZONE OF H-SHAPED
STEEL FLANGE)

7, 7x, 7y: BOUNDARY PORTION

8: PLATE

9: RESIDUAL WELD ZONE (RESIDUAL WELD ZONE OF STEEL
SHEET PILE WEB)

10: STEEL SHEET PILE

11: WEB (STEEL SHEET PILE WEB)



A conbi ned steel sheet pile for which the nethod of disassenbling a

conbi ned steel sheet pile according to Caim4 is used, wherein the
conbi ned steel sheet pile includes the steel sheet pile and the H shaped
steel, and the steel rod is djg@qsed to come into contact with the
web of the steel sheet pile and the end edge of the H shaped steel fl ange,
and the steel sheet pile and the H shaped steel are joined together by the
fillet weld with the steel rod interposed therebetween. [ClaimSi A
conbi ned steel sheet pile fO which the nethod of disassenbling a conbi ned
steel sheet pil é2aCcdNGENG TESELaVYEBRETOE FEAAGE) 1, 2, and 4 is used
wherein, when viewed in the cross-section, the steel sheet pile includes a
pair of steel shgetRpl|e flanges provided at both ends of the web, arns
provided at tip end portions of the steel sheet pile flanges, and the
joints providedl14atJAQINT end portions of the arnms and is a hat-shaped steel
sheet pile having a hat shape. [ aim 9] A conbi ned steel sheet
pil e for which theDeRMRAGM WAEBSSenbl i ng a conbi ned steel sheet pile
according to Claim8 is used, wherein the fillet weld includes a plurality
of the weld zones: ereERRPIrality of unwel d zones in the |ongitudina
direction of the conbined steel sheet pile,

17: CONCAVE PORTION

18: STRUT

20: H-SHAPED STEEL

21: WEB (H-SHAPED STEEL WEB)

22: FLANGE (H-SHAPED STEEL FLANGE)

22y: END EDGE (END EDGE OF H-SHAPED STEEL FLANGE)
G: GAP

M: UNWELD ZONE

W1, W2, W3: FILLET WELD



a length of the unweld zone is a multiple of a length of the weld zone, and

the weld zones and the unwel d zones are alternately arranged. - 50 -
[Claim10] A diaphragmwall conpri sing: a plurality of the conbined
steel sheet piles according to O aim8yywherein the diaphragmwall is

constructed by fitting the joints of the conbined steel sheet piles to one
anot her.

CLAIMS

[Claim 1]

A method of disassembling a combined steel sheet pile, the combined steel
sheet pile including a steel sheet pile and an H-shaped steel, wherein

the steel sheet pile has, when viewed in a cross-section perpendicular to a
longitudinal direction, a web at a center portion in a sheet width direction, and joints at
both end portions in the sheet width direction;

the web in one surface of the steel sheet pile is overlapped with an H-shaped
steel flange of the H-shaped steel; and

the steel sheet pile and the H-shaped steel are joined together by fillet weld at
an end edge of the H-shaped steel flange; the method comprising,

when viewed in the cross-section, in a weld zone formed by the fillet weld,
cutting off the weld zone while leaving an intact portion which is closer to the steel
sheet pile than a throat depth surface, and disassembling the combined steel sheet pile
into the steel sheet pile and the H-shaped steel.
[Claim 2]

The method of disassembling a combined steel sheet pile according to Claim

wherein a gap of equal to or more than 0.2 mm and equal to or less than 5 mm
is provided between the web of the steel sheet pile and the end edge of the H-shaped
steel flange, and

the disassembling is performed by the cutting-off to reach the gap.

[Claim 3]

The method of disassembling a combined steel sheet pile according to Claim
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wherein the gap is provided by disposing a plate having a plate thickness
dimension of equal to or more than 0.2 mm and equal to or less than 5 mm to be
interposed between the web of the steel sheet pile and the end edge of the H-shaped
steel flange.
[Claim 4]

The method of disassembling a combined steel sheet pile according to Claim

wherein a steel rod is further disposed to come into contact with the web of
the steel sheet pile and the end edge of the H-shaped steel flange, and

the disassembling of the combined steel sheet pile in which the steel sheet pile
and the H-shaped steel are joined together by the fillet weld with the steel rod
interposed therebetween is performed by cutting off the weld zone to leave a larger
amount of the steel rod on the steel sheet pile than on the end edge.
[Claim 5]

A combined steel sheet pile for which the method of disassembling a
combined steel sheet pile according to Claim 2 is used,

wherein the combined steel sheet pile includes the steel sheet pile and the H-
shaped steel, and

the gap is provided between the web of the steel sheet pile and the end edge of
the H-shaped steel flange.
[Claim 6]

A combined steel sheet pile for which the method of disassembling a
combined steel sheet pile according to Claim 3 is used,

wherein the combined steel sheet pile includes the steel sheet pile and the H-

shaped steel, and
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the gap is provided by disposing the plate so as to be inserted between the
web of the steel sheet pile and the end edge of the H-shaped steel flange.
[Claim 7]

A combined steel sheet pile for which the method of disassembling a
combined steel sheet pile according to Claim 4 is used,

wherein the combined steel sheet pile includes the steel sheet pile and the H-
shaped steel, and

the steel rod is disposed to come into contact with the web of the steel sheet
pile and the end edge of the H-shaped steel flange, and the steel sheet pile and the H-
shaped steel are joined together by the fillet weld with the steel rod interposed
therebetween.
[Claim 8]

A combined steel sheet pile for which the method of disassembling a
combined steel sheet pile according to any one of Claims 1, 2, and 4 is used,

wherein, when viewed in the cross-section, the steel sheet pile includes a pair
of steel sheet pile flanges provided at both ends of the web, arms provided at tip end
portions of the steel sheet pile flanges, and the joints provided at tip end portions of the
arms and is a hat-shaped steel sheet pile having a hat shape.
[Claim 9]

A combined steel sheet pile for which the method of disassembling a
combined steel sheet pile according to Claim 8 is used,

wherein the fillet weld includes a plurality of the weld zones and a plurality of
unweld zones in the longitudinal direction of the combined steel sheet pile,

a length of the unweld zone is a multiple of a length of the weld zone, and

the weld zones and the unweld zones are alternately arranged.



- 50 -

[Claim 10]
A diaphragm wall, comprising:
a plurality of the combined steel sheet piles according to Claim 8,
wherein the diaphragm wall is constructed by fitting the joints of the

combined steel sheet piles to one another.



