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1 DESCRI PTI ON STEEL MATERI AL FOR UNDERGROUND 7z q
CONTI NUOUS WALL, METHOD FOR PRODUCI NG STEEL MATERI AL

FOR UNDERGROUND CONTI NUOUS WALL, 5 UNDERGROUND

CONTI NUOUS WALL, AND METHOD FQR CONSTRUCTI NG

UNDERGROUND CONTI NUOUS WALL T NI CAL FI ELD [0001] 10

The present invention re'@E§€HI"1‘I@)}§t eel material for
an underground continuous wall, a method for

produci ng a steel material for an underground
conti nuous wall, an underground conti nuous wal

constructed fromthe steel material fo g
SR R TORANBERCR ORI - OoniRiydis WALk oD For
under ground continuous wall fromthe material for an
uPRRE S OING SAEHL MUdER Ind FORAMNAERGR QWHE GOMEdNUQUS WALL,
the construction of 15 retaining walls and bul khead

VENDERGR OONND OONTINUSUS WAL, ANTY MEEHODJFPRAGG@NETRUCTING
Priority 1is clainmed on Japanese Patent Application

No. 2006- 240654WBER%WQNM§WADE

contents of whi are 1 ncorporated herein by
ref erence. BACKGROUND ART 20 [0002] Conventionally,
known types of steel materials for an underground

continuous wall conpositely inte ed by conbi ni ng
steel sheet pile and rpBEéﬁiﬂcééégﬁﬁk%n constructing
a retaining wall or underground continuous wal |
[0®6hjosite sheet pile) include (1) steel materials

for an underground continuous wall in which a
| i near Thdpeesht Zbventieetel gbeta g¢d] eaneriad fovenl undbrppeuhd continuous

steel sheet pile is secured to a flange of the H beam

%{1_1,% rethR 1S RBdEdiRY a StearRhRriebeln hAdRHoBAd cORTMEBRVall, an
underground continuous wall constructed from the steel material for an underground
continuous wall, and a method for constructing an underground continuous wall from the
material for an underground continuous wall which are widely used in the cénstruction of
retaining walls and bulkhead walls in construction and civil engineering projects. Priority

is claimed on Japanese Patent Application No. 2006-240654, filed September 5, 2006, the

contents of which are incorporated herein by reference.

BACKGROUND ART
[0002]

Conventionally, known types of steel materials for an underground continuous
wall compositely integrated by combining steel sheet pile and H-beams, used when
constructing a retaining wall or underground continuous wall (composite sheet pile)
include (1) steel materials for an underground continuous wall in which a linear-shaped

steel sheet pile or a wall-shaped steel sheet pile is secured to a flange of the H-beam by
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Furthernore, in a known type of steel material for an
under ground continuous wall which is nore rigid than
the steel material for an underground continuous wal

of (1) above, a U shaped steel sheet pile is conbined
with H beans, |-steel sections® or T-steel 5 sections

for. e ni do nts 3 through 6).
?‘ff%%{%ﬁngﬁm@}ﬁ& Fﬁtc?tl?aﬁeéﬁg “Uhe rigeound conti nuous
Const r BarBmsye.n APAY D RAIGE curs, o) RSt G apfi@derecund cotinuous

above- descri bed steel sheet plles together in the
tvealli vzlmiah & mdierrégid ithoan, the stealrgatedalsfor an undesgroned| continuphewall of (1)
| engt h di nension of 10 individual steel sheet piles in

bbeves Tanﬁ‘-lsha(?H fekPdhebiOFilediB comBiieg Mathd-teamt, et Seavidink, or T-steel
can be ced, in an underground continuous wall or

d 3 h8h@e6) nunber of
g?%@ﬁggﬁ%g #$2§Q§ﬁ) éﬁ oﬁﬁhagsthe s%g mat eri al
f@@ ﬁhe underground contrnuous wal | is reduced, and
z£ Q;’ dingly transportation is easier. Furthernore,

installation is also sinplified, .enabling. the
dur at i OMheF canshastngEp; %ﬂ%@%f&%éﬂ%d@?&’g gecause the underground
Consequent |y, an 15 underground continuous wall can be
constucs et is crnsprectsd b lipkingadargonsmbercfithareboys dsserind steel sheet
be reduced, providing a significant effect. For this

astgether bni thbhoveioptil dizedionnepgacoistis incatred| Ified lengthldimension of

or an underground continuous wall is desired. [0004]
i f H%é&r@ﬁ%ﬁ&&r?&%ﬁﬁdr W deeofARAR! wall can b
élﬁhlbmapﬁ&ged SF ok sheet 20 pile, becgugg‘e t he H-bearr? san e

|
R mgrjn@%ﬁ;rr%ozr SR I R
t t _
s b 06l st Pl Bieor Enn g dhusF! meiab i fd Wdlepezoeontinuous

channel in _the U shaped steel sheet pile tends to
treadbissedisapantd @gcordinglyl napsperdationdp gesier; Supbersise, installation is also

bl ocked. In contrast, the conbination of a hat type
simeplifial)esiblinig|tke duretiemof-tdnstmetionrwerkdo beredueed. aligrsequently, an
of incline 25 than the U shaped steel sheet pile,

RInA¥igeb A Rt RIS R alGan B ebRictedend@eRaedly. aRd @bnsdruction costs can
earth is reduced, alleviating the probl em descri bed

abgqgfuced, providing a significant effect. For this reason, a lightweight and inexpensive
steel material for an underground continuous wall is desired.

[0004]

In the case where the H-beam is secured into a channel of a U-shaped steel sheet
pile, because the H-beam is secured to the inside surface of the U-shaped steel sheet pile
where the flanges are inclined at a greater angle, when the wall is driven into the ground, a
problem occurs whereby the earth inside the channel in the U-shaped steel sheet pile tends
to become compacted, causing the channel to become blocked. In contrast, the

combination of a hat type steel sheet pile and an H-beam forms a gentler angle of incline

than the U-shaped steel sheet pile, providing an advantage whereby the compaction of
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[ 0005] However, with a hat type steel sheet pile 2
manuf actured by rolling such as that shown in FIG 10,
if its dinensions are changed, |arge equi pnent costs
are incurred at the 5 roIIing3faciIity. Exi sting hat
type steel sheet piles include-the hat type stee

PO R R 1R e PR RSt S g 2
flﬁﬁﬁes 5 inclined so as to spread outward, are

cted integrally to each end of a web 7, and arm
sections 3 and 4 running parallel to the vveb are

connecttEavavar agthed hat typs sterd sheck pped mapufactupd bs rgling gepch as that
at the ends of the armsections 3 and 4, joints 14

(shdwan am81C.40) if s @irkOnsiorseps didnged,@z[rgedquigin‘ﬁhng)sa dr@incurred at the
shape in cross-section. The left and right joints 1l4a

30Ming 4818 @xf’sﬁh?haﬁ%ﬁ?ﬁ&&'sﬁeé@pﬁl@s fn@ﬁﬂ@ e Ke? t¥rP3Steel sheet piles 2 of
center point of The Central axis of the arm sections

191141 10?]&J fig {x%-gfsl O\Mﬂeiﬁ Ftl(ﬁel 0| a%'dq:tlé 1]14%%(16 Sﬁt?tygé steel sheet piles 2,

acen tee eet piles 2 are

t hat type, st eel sheet

?ﬁﬁawh oo R troa Bgonpied Brdaediing eﬁ%@ﬂﬁ ofaweb 7,
An advant age of the hat type steel sheet pile 2 is
tang Erp seetirss 3tand 4Hanning para ﬁ?le@lthe yhb dtargearmeste itpgraly to the
the inclined flanges 5 and the arm sections 3 and 4 at
hredpectivedSarighef aafl at the Bedyefdiee amdichtionsteasi 4 foiofs 1¥{@4a and 14b) are
sheet pile nmeans that fewer sheet piles need to be

dhfe¥ @My fordhdd t I Re Ak tecyih. ThéleRnd right joints 14z and 14b
congt racte %e ot her hand, there has been ga J20

DAFQE il rfrﬁﬁ'xg Lith fbeck ¥, e%&‘?tg} %Hte@ftthp Edrfrafhdil ot hrm sections

ity ca not actured

G B vRE LR aaps! F?FFEE?F%Bg%%n‘%ﬁfgﬂ:‘%o%%éﬁ?ﬁ piles 2 are

1; Japanese_ Unexam ned Patent Application, First
piftscitegatherihe st inpe st sheetpries 2 4an ba parReed (PAREhR coptral axis of the

Japanese Unexam ned Patent Application, First
Raink.i cati on

[0006]

An advantage of the hat type steel sheet pile 2 is that because the hat type steel
sheet pile 2 includes the inclined flanges 5 and the arm sections 3 and 4 at both ends thereof,
the wide width dimension of the sheet pile means that fewer sheet piles need to be driven,
allowing an inexpensive wall to be constructed. On the other hand, there has been a
problem in that a hat type steel sheet pile with high flexural rigidity cannot be
manufactured inexpensively and easily without changing the width dimension of the sheet
pile.

[0007]
Patent document 1: Japanese Unexamined Patent Application, First Publication

No. $62-133209
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No. H11-140864 Patent docunent 3: Japanese Unexam ned
Pat ent Application, First Publication No. S55-68918 5
Pat ent docunent 4: Japanese Unexam ned Pat ent
Application, First Publication, No. HO6-280251 Patent
docunent 5: Japanese Unexani ned Pat ent Appl i cati on,

] ;Liﬁegéf@&f bl Yoy Ho R AR B SR e obticasion

HFI Ng/ﬁ;rrl(]\l Probl ens to be Sol ved by the
aH 008] In the abovenenti oned background art,

aIthou h the conbi ni ng of U-shaped steel 15 sheet

pi | es Ratentddsument 3:Japansed bsexpmined Brisel Applicatipn; KiggtiBublication
that clarifies in specific terns the relationship of

NeeSh 68918 di nensi on of the HHbeamwith respect to the
U-shaped steel sheet pile, in order to provide a nore

econonmpgaht cﬁfcﬁﬁienf@tﬁgériéke UaExARintd 08 OpMtation, First Publication
continuous wall. Furthernore, a problemarises in that

ﬁoh 6168855t eel sheet pile with high flexural 20
rigidrty "cannot be manuf actured i nexpensi vel y and

I th t ch dt.h
Chact” Brielt SopHiiegl S apsbeno otArged PHETHAPRILP R0 faB} Publicaton

material for an underground continuous wall is

Nos 2P IRHI38h uses a hat type sheet steel pile in
production today or in the future. An object of the
pr esenPatenvdotiiment 6:5lapanepe BateotcNa 08893 mat eri al for
an 25 underground conti nuous wall which exploits the
advant ages of the hat type steel sheet pile 5 2 and
further incorporates an H beam wherein the |ength

dimension of {Hieart BEBRIFRIPTION OF THE INVENTION
Problems to be Solved by the Invention
[0008]

In the abovementioned background art, although the combining of U-shaped steel
sheet piles and H-beams is disclosed, no disclosure is made that clarifies in specific terms
the relationship of the length dimension of the H-beam with respect to the U-shaped steel
sheet pile, in order to provide a more economical steel material for an underground
continuous wall.

Furthermore, a problem arises in that a hat type steel sheet pile with high flexural
rigidity cannot be manufactured inexpensively and easily without changing the width
dimension of the sheet pile. Therefore a more rigid inexpensive steel material for an
underground continuous wall is desired which uses a hat type sheet steel pile in production
today or in the future.

An object of the present invention is to provide a steel material for an

underground continuous wall which exploits the advantages of the hat type steel sheet pile
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respect to the U shaped steel sheet pile is defined in
specific ternms, to provide a | ower cost yet practical
steel material for an underground continuous wall. In

ot her words, an object of the_present invention is to
provide a steel material for an under ground conti nuous

Hg? 1190'3 Re§ ?ﬁ]ﬁt lgelé?r{ \Avg’]t&P& fﬁé l%ﬁ%th rd%@ﬁg%l{]gf tﬁglﬁ beam with

or un er gr OU contl nuous

for Sol the Pro [.0QO The ipventors of
preedim t the Y shaneg tepbrteilegn e ‘ﬁ‘Ledf‘BéPecﬂ B E i provide K lower cost
constructin 10 an underground continuous wall or
yestrandticabstoriinhatersal dor an widergrovrut eontinpoysovalinln other words, an object
under ground continuous wall which incorporates an
bf the present inventidads feprovide @ ssdet arlatesiad €dr apiundei@rodnidesomtinuous wall
is no rational reason why the steel material for an
WRALS! GhQUAdNLP Eﬁ:}i‘&f&ﬂ@éisfet\ﬁ@hxllg WHE or DAY lolRd c&ﬁiﬁ%lous wall at a lower
cross-section along the entire vertical length. In

ition, the inventors of the present |nvent|on
considered that if crown displacenent of the retaining

e FE S ing HERRER [ scuee, “an cven | ess oxpensi ve

steel material for an underground continuous wall is
U081 ned, and by using such a steel material for an
under ground continuous wall, a | ess expensive

under giThe iryentond ofithe presovitlihvemtion ébcused owgtheviadtlthatavheeonstructing
constructed, thereby conpleting the present invention.

h@@ﬂ&ﬂr%roaﬁd l:éhtﬂﬁz@% whi® oSt Fin %llaﬁﬁl\g% SdeP Rl a@ifml fdrAB underground

present invention adopts the | owi ng configuration.

é)rfﬂrﬁﬁhf %?ﬂ @&ﬁchqgc d—ggrg%%ﬁ% Z-m)edn'i]g &b Ma\%\gflp? s&%les%leet é)éle 2, there is

erla or an un conti nuous
at ty t eel avin

Oatichal RasontlS: B SEr o uSpeterr e feat P‘é%ﬁw??? fust have the
di rection thereof, and an H-bean1haV|ng an 25 H shaped
§aR¢ e1083-Sectign along the rewartical danghe (Inagditine. the fnyteptors of the present
direction thereof, wherein: the 6 hat type steel
gtventiopcdnsidenssd thelg§ cryvwmalhisplacepmint olbthe frétangreswalbeandet sgpressed to
integrally to each end
a displacement that results in no practical issues, an even less expensive steel material for
an underground continuous wall is obtained, and by using such a steel material for an
underground continuous wall, a less expensive underground continuous wall or retaining
wall can be constructed, thereby completing the present invention.
[0010]

In order to solve the above problems, the present invention adopts the following
configuration.

A first aspect of the present invention is a steel material for an underground
continuous wall equipped with a hat type steel sheet pile having a hat-shaped vertical

cross-section with respect to the length direction thereof, and an H-beam having an

H-shaped vertical cross-section with respect to the length direction thereof, wherein: the
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of the web and inclined so as to spread outward, and a
pair of arm sections substantially parallel to the
web which are each connected integrally to one of the
pair of flanges; the H-bean1i$cludes a pair of flange
sections substantially parall et to each other, and a

HER R SE8ShaR MOl d%ga%%té kB¢ Bhdes Ahodd M icerally 1o cach end

I eaf/l

urfac on _an 05|te SI surface qof on
g Reedygart FncgineR & Ay EeProH Qe &Héﬁwwﬁmm whstantially
to the web section is secured to an outer surface of
pavallelde the wetewbighare eaghfcapeedied intpaeailydn oop pbtietpairgifdianges; the
to a channel formed by the web and the flanges of the
Helfeatnyipeludee®bais bERingei seetions sdbsmnialle pasillel foecath bdrmand a web
in the length direction is shorter 10 than a di nension

Qktibh bt cohy8ls Beghalr o?'?ﬁﬁée RickiBnd f@) daBR of2P @hbing space_

direction; and an overall “length of the H beam’in

%E%E&e%hr ﬁcédt%t%gh?cea(?] 5{' gpgﬁsﬁ% Elﬁé ﬁqg fofagé nﬁg € (%Qhe pair of flanges

a rear_end of the H-beamlslocate
tﬁ%%ﬂ) WEJCS&PWE toihe wr EeqtignihEeciuE 4R An eRtPeRirfags of the web,
than a rear end of the hat type steel sheet pile.
hoorter sumadetheingiasyan Qppogitsds netichsaneiprmias hmbe picbgadthe flanges
i nvention, when driving the steel naterial for an
dzﬁ‘tﬂehgtrtgpmsieei ahtat pileesdiveehbion of thetHvbegn anithe 1érgth direction is shorter

construct a retaining wall or bulkhead wall or the
thdf @ dit Bk 6eths BatMyPEstesl shb& filefn edesdth Hﬁr@ctﬁine shd an overall
material for an underground continuous wall when the

feﬁ | RO lﬁrthé)}éhg@anpeig% ag%&?w thfﬁethé ﬁnﬁéﬁs ol?leof the hat

structed state Is I ving nmac

R&P%Fts%'ldos?“yga’@s e%fi}f”‘?en%ﬁa%"wﬂ%w?ab's%’rt%ﬂnogmrﬂﬁPaaén o cosrt

steel material for an _underground conti nuous wal

? ehdridectndhe saethyirectpn By ageereengrof thechal e sted] Sheet pile.
material for an underground continuous wall as the
f08113 ng end, the steel material for an underground
continuous wal | is driven into the gr ound.

Accor dMagdoyer, efl désReibgt Belew] in the peBtit diventibe, Wisnwhiving the steel
end of the steel material for an underground

meRkaNeRYs uﬁ@ért;rofuﬁﬂ %nt?rﬁmh? SalGhibane @%%@fo écnﬁtruct 2 retaining wall
constructed re alnlng ma or bul khead wal | or

+11 lﬁﬁkﬂ@g Qv of Qr thé ﬁl& : om 1k1§t Eﬂf%ut n_g{égc?lg% \ﬂ%l eeplgla{erﬁl for an

e 1s COI’]S ruc

underground continuous wall when the retaining wall or bulkhead wall or the like is in the
constructed state is clamped by a driving machine (including a clamp (clamping section)
and a vibratory device), and with the bottom end side of the steel material for an
underground continuous wall as the leading end and the top end side of the steel material
for an underground continuous wall as the tailing end, the steel material for an
underground continuous wall is driven into the ground. Accordingly, in the present

invention, the forward end of the steel material for an underground continuous wall forms

the bottom end of the constructed retaining wall or bulkhead wall or the like when a
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under ground continuous wall, and the rear end of the
steel material for an underground continuous wal l
forms the top end when a retaining wall or bul khead
wall or the like is constructed fromthe stee

mat eri al for an under gr ound conti nuous wall. 5 [0012]

' a t .of the steel tr'aI.

ASRR0fE P b Bfssd wEef RBTHG i banPacER ERm 8 el aterial foran

nsion of .the Hbeamin the I ength dlrectlon IS
gﬁlge undrportingrus walkgpd theearendipd theattes! ypaserial der an underground
sheet pile in the length direction, an inexpensive and
|doghnymisgtall forreethertap end wheii o retainingnsialt gr oulklsead wall or the like is
conti nuous wall can be obtained. Wien this 10 stee
rehstiicadd from thdstegldeatelidl yotart Oitfetgib@BcominhiohsSwhlsed,
an econom cal retaining wall or ul khead wall or the
I[lbkpjcan be constructed. Furthermore, when the rear
end section of the steel mat eri al for an under gr ound

conti nu a machi
win s R3EButida b oo 3BT aithe LDl 28 fidTiiowad continuous
L in which the position of the rear end of the hat
begaust thexlimgasien of the H-beare inyibs lepethdirersiopds shartsn than the
of the rear end of the Hbeamin the Iength direction,
tdyaenmen efjibe het ypt steblesbpetypiledn dredengtb diHettiamen irexpensive and
present at the rear end of the steel material for an

Uiptiewd ghtsnet] aandriah fious uvdérgrott @Bnfidi@us iiallicas beebhintd. When this
attenpts to clanp, and the clanping of the stee

eRdePinatbrial R aﬁﬂn&@fgﬁﬁﬂﬂ QU A0 Wall li'@ﬁk%d“@ écohé{mﬁd?a?retammg wall or

driving nmachine iS particularly difficu

QR S t of the |nvent|on
ggcaS%2§§8W%ﬁ%lpgaﬁgbeékggﬁﬁgg H beamis | ocated

cl oser the forward end side in e length directio
hant RERBEEOrE Gy O Y R4 SGyipB of hecteed Risbiriabfaren underground
only the hat, tépe steel sheet pile is ﬁresent at the

[caBfnyyg vsdl is ddy %@@vmamapbme,awt Adteemateridl for an
continuous wall. For this reason, the driving machine
cmdergemind\contimmms el inewriclethd pssitibh ofithefredrtead Sif €ed hat type steel
material for an underground continuous wall. For

SK&ITPIIe colnbides With thd HRidRAST thdkasafd dfahe BibdalfinfiBe length direction,
type 25 steel sheet pile is clanped, clanping can be

%E§Wt%§héd pité b H-BESH bRVERE Brek bR D {HiGe& end of the steel

material for an underground continuous wall which the driving machine attempts to clamp,
and the clamping of the steel material for an underground continuous wall by the driving |
machine is particularly difficult. In contrast, with the first aspect of the invention, because
the rear end of the H-beam is located closer to the forward end side in the length direction
than the rear end of the hat type steel sheet pile, only the hat type steel sheet pile is present
at the rear end of the steel material for an underground continuous wall. For this reason,
the driving machine can easily clamp the rear end section of the steel material for an
underground continuous wall. For example, when only the rear end section of the hat type

steel sheet pile is clamped, clamping can be performed easily without interference from the
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In the construction of some underground conti nuous

walls, a steel material for an wunderground conti nuous

wal | in which a hat type steel sheet pile and an

H beam are integrated, and a eel material for an

under ground conti nuous wal | coﬁ%osed of only a hat 5

MR teel sheet pile, nay be connected to each other

i'n an-alternating nanner along the horizontal

directi As the.ste f.or _an undergroun .
contin u@d@e &%{}SFHWP SE’H‘ea‘rm ﬁrﬂm{r&‘;ﬁé’n&ng@'}s Vgar*ge? Stﬁgll rpaterial for an
and an H beam are integrated, if a steel naterlal LS
uanslgrgraundhéaphinueusevabin whish adet type sieebsheapilegmdandihggm are
type steel sheet pile coincides with the position of
tineegratediané agteof matedalHobaranndergrotued temigtbugivalbcornposed af only a hat
speci al driving machi ne nust be used to 10 drive this

Sl%@@ kteBBILEE e, @ b@%oh&[b@&"d% eadHb BN Thiah Witematiag inanférklong the
e ground. For t reason, a need arises to perform

tlbo%hz%ﬁ{a\[' 'dﬂcgctgﬁt E& qge &%élqgatpl%lqb} e sRes ﬁ:ﬁd gﬁﬂtl 'uBQs wall in which a

machli né nor
for an under.g

%ve t he \:f]%ﬁg*elpll% G?FE%}%@ thegi 3¢ e gRED ﬁ%@%gﬂ&%& s used in which

sheet pile, in an alternating manner,
chaposisan eEthereargpd RT thehaHBe steelsheet pile Faglpldewth thegosition of the

first aspect of the present 15 invention, the rear end
seeat emghoftthe Habeanain thy pengtit diedctisheespepial émclag nieshine must be used to
cl anped without interference fromthe H beam For

t i e TheAHEN matdiful Fdrsia \@lielgh@indl dohfigudigtwlsingethe ground. For this
materials can be perforned using only the driving

Qgﬂrp & InP&f zﬂ%k ?ﬁﬂnttﬁé iy ?w%ﬁ@b)hﬁ’stmé Ytk tlﬁetsﬁ%lal dnvmg machine,

eet p S|np Ifres The driving work.
t.h t eel {
SHTRER AR e -
f d d._of the ha I I
CEPEER Wik FOBPOASRDS G Pt ORGSR Aflermating maner
H beamin the Iength direction. In this case, the

efhisbtcomplieates tHeework dmmengely.i Fseontrepiewithdhe firseaspeateqf the present
mat eri al for an underground continuous wall are

ohivantigd therethendsaatiormnsiithe hat t2pe §t64 ket Dile Aams bp alaatped without
| ength between the rear end of the hat type steel
ShegterBhdeGr@Rthd B®eam. For this reason, the task of installing both steel materials
can be performed using only the driving machine normally used to drive the hat type steel
sheet pile, which simplifies the driving work.
[0013]
In the steel material for an underground continuous wall according to the first
aspect, a position of a forward end of the hat type steel sheet pile may coincide with a
position of a forward end of the H-beam in the length direction. In this case, the effects

described for the first aspect of the steel material for an underground continuous wall are

obtained in the same manner.

[0014]
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rear end of the H beam may be not nore than 50% of a
wal | height froma planned ground |evel to a ground
surface in a retaining wall constructed fromthe steel
material for an wunderground caontinuous wall. 5 Wen
the steel material for an under%round conti nuous wal

| s used, gparﬁ*qg}a%x?@h belTReR ea&le Shdof tht ﬂétg stt\é@lsheé? ‘Bile and the

whi ch the ear ssure ac Fom one Si
the e rth ressure acts to d S e the
R Heamingn b barpareghabaie et a0t gieht 1 :31m & plinned ground

directi on t he di spl acenent can be suppressed to not

niovel to Bagnound1suefarany arptaning svalltdesstrest Omuthwta@:leh%tﬁtlal for an
Y (that is, not nore than 110% of the crown
dinglet@oeneaintdhodOwaesi gnat ed by design for when a

steel material for an underground continuous wall

whi ch  wieh ﬁ%es?eéi‘ ni¥drid YRQnindslereiR&onBhhdhsandt 1§ Rised as the steel
H-beanlof equal Tengths wel ded together along the

|relen h.t hereof e I
s RLp S dhhine T8 e Carg e Sl CRS B B IR cvenif e carh

sufficiently rigid as wel] as inexpe .
| PERRAGht daplagsdhe gy ?Fjéae f%mrﬂ@r‘tfaﬁ@mﬁ? eﬂg’aeressm acting
described in the experinental results below, it is
afipratiens the Hisplacementivan de pupriessen td eatguere Beanae k}¥s ipcgease from the
rear end of the hat type steel sheet pile and the rear
ecrdwafdispldvemdnb¥ dthiaciscae dsord @84ncl1 0t hef the ktovredighlicdmary)
t he planned ground |evel to the ground surface in a

r §dsBintedbyViRignTorwhéns seel rhﬁteﬂmtfbﬁaﬂsﬁﬁﬁkgreaﬁ@eminu&@g wall which
an undergrount% conti nuous wall, crown displ acenent

1%lruﬁgsc‘§ﬁ%tv\2€é Q%: shidd pfi0Rhd 8% -b%aﬁn hpgquﬁﬁf%ﬂéfﬁg M%Fﬁe%%gether along

Ieng e rear end o at” type~stee

C¥HE Aot B el PR PYbA TorL TRIeRA g BT

| evel to the ground surface _in a retaining,wal
cenmdippoes wall 1§ Reftigtently rigig s wall 2 awxaﬁpsamdd%&?u\ﬁﬁght can be
continuous wall, the rate of increase of crown

dospinedenent is kept low. In this manner, when the
separation length is not nore than 50% of the wal

hei ght , Faaepabag ad desdribab®m the eerinitats egaltabelow, 2 3s apparent that if
| ength exceeds 50% of the wall height, the steel

S@%?f}%ﬁ?@lﬂ({ﬂ%ﬂ@ﬁ bb’t@\%@ﬁ &feQH;E}@nH QPiHeHdPHBe 4Bel sHBdt lpllb #ind the rear end of

l'y d, I's al so i nexpensive and

l {hg I'l‘-i-“@alg gﬁceeds 50% of the wall height from the planned ground level to the ground
surface in a retaining wall constructed from the steel material for an underground
continuous wall, crown displacement increases rapidly. In contrast, if the separation
length between the rear end of the hat type steel sheet pile and the rear end of the H-beam is
not more than 50% of the wall height from the planned ground level to the ground surface
in a retaining wall constructed from the steel material for an underground continuous wall,
the rate of increase of crown displacement is kept low. In this manner, when the separation

length is not more than 50% of the wall height, compared to a case where the separation

length exceeds 50% of the wall height, the steel material for an underground continuous
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[0015] A separation |length between the rear end of the
hat type steel sheet pile and the rear end of the
H beam may be not |ess than 10% and not nore than 50%
of a wall height 5 froma planned ground level to a
ground surface in the retaining®wall constructed from
the . stgel terial .f.or. an underground,conti nuous
i s Spfiicionty nEid dnd R0 PeEPRi HHEBEERY or an
under ground continuous wall is used as the stee

Blial in a retaini ng wall on which the earth
pressure acts fromone side, even if the earth
pr ess urfesepetation derglitls pétaeen theeearandiof dlic hidt ¢éypesteri shesgpile and the
wall in the earth pressure 10 acting direction, the

G Hnd GF MR TH-Heaf RSy BeRRERIBsh 10% 208 nBDMBre than 5@ %wall height
increase from the crown displacenent Y (that is, not

0 i .
Rif s ped p R el £ R0 ol 7 BFIBhinlde wal popstnycted from the
under gr ou conti,nuous ,wal . which includes a hat type
§Pegg'n%£%£?°rﬁfllué’d%fﬁﬁwﬁ‘ﬂ cpatipuors Kallaqyal | engt hs wel ded
together along the entire length thereof is used. As
a resullp thigcagecuhenthe steplanateral Tanan wnssiggp e rpntiguous wall is used as
continuous wall which is sufficiently rigid can be
dhe sieeigunterfal it b estamning, wilboawhehttivecardqpessatei asts fraamghéiside, even if
is not |less than 10% of the wall height, the economc

hienedrit sresiuee ghetdisplairabé bRGmMEET the LxgaMS Wl iaRke earth pressure
i ght wei ght steel material for an underground

GeRkd Hﬂﬁfﬁm}"@k |disg¥a%exﬂ€nt‘?:‘% @h gﬁ&reisggﬂoglo(t) p%?%éaﬂ a 10% increase from

separation | engt et ween t ear e at type

|._sheet. nil he_ _.rear .end of, t H- bean:
IhEGopH e Hinche 0el B aoiERHe Y Rbo bE B it ExfRtement 1

d [, t d f [ tai ni |1

HRrie B dori froHE S Bisl THRGIE fon1 2 Beigabund comtimious wall which

under ground continuous wall. In this case, as is
apyadasrt bat tyne stash shegppile ansrangll-heam dftequajilengthswelded topsther along
substantially the sane crown di spl acenent can be
riee eritak herghtlatherdofis waedt Aeh resmltes stakl thateridl for anunderground
under ground conti nuous wall which includes a hat type

ThEfhuciSRtl] Whikk issgE@éntly 1988 ®an be obtained. Furthermore, because the

separation length is not less than 10% of the wall height, the economic benefits are great,
enabling an inexpensive and lightweight steel material for an underground continuous wall
to be obtained.

{0016]

A separation length between the rear end of the hat type steel sheet pile and the
rear end of the H-beam may be not more than 30% of a wall height from a planned ground
level to a ground surface in a retaining wall constructed from the steel material for an
underground continuous wall.

In this case, as is apparent from the experimental results given below,

substantially the same crown displacement can be maintained as when a steel material for




of equal Iengths wel ded together along the entire

| ength thereof is used. As a result a steel naterial
for an underground conti nuous wall which is
sufficiently rigid can be obtained. [0017] 5 A
forward end of the H beam may Bé | ocated closer to a

rear_end side than a Q r.d .end of the hat type.
D RRiaBe et sl SR PSR e bR IR, P Bl and an H-beam
case, as is apparent fromthe experinental results
oPhesmablenghs welsle sagether glong dhs siine lengiiberenl inpmseds i gesult a steel
the forward end of the HHbeamis |located closer to the
r materiakfod a8 uddergioand comtirfuonsaal vanch sfsufflveentiytrigig pan be obtained.
steel sheet pile, and configurations in which 10 only
tfperyear end of the H-beamis |ocated closer to the
forward end side than the rear end of the hat type
steel s ' t :
5 T4 boam TiREd Lo REET-bRR Hiay ol s far EREside than a

of the H.beam.and th t |ength,of the.rear end of

s i 09 24 e e et B okt o Bbus or
rigidity can be maintained. Accordingly, conpared to
the twolndBisrRGuRsS PRRASCTHATM B sdreaial resydis given fyeloay, compared to
further reduced, and workability can 15 be inproved
decenfigoratioas In whick onlyethg ierwal O eidBjf the Hlebranaisilocatédesigsen to the rear
bet ween the rear end of the hat type steel sheet pile

adidll dideethat €@ fotdtd @hd bl thettrab 8 @@sital sHeet il afidédnigh@dtions in which
50% of a wall height froma planned ground Ilevel to a

10 %ﬂy% 1%'[3!{ $RGE tfl@}-labé'aﬁ{ RN Mel 1P ?(%J’W‘é?& &4 §iOMan the rear end

e" steel material for an 20 undergroun cont 1 nuous

B AT RSO LR BB RE B A GEmoteo
o BT 1 B e 0t o B bbb

continuous wall in the length direction. In this

ciagrcreased, an agperartdaievel ohnigiddy esrples npwtaingd. rAwsgrdingly, compared to
gi ven bel ow, when the 25 steel material for an

uthel ewq eonfighratoos imemdosedwtolve  @sts sel bafurthheredtiesl, and workability can
material in a retaining 12 wall on which the earth

15 Phemsprbfedileo thcomgRtewsiche, even if the earth
pressure acts to

[0018]

A separation length between the rear end of the hat type steel sheet pile and the
rear end of the H-beam may be not more than 50% of a wall height from a planned ground
level to a ground surface in a retaining wall constructed from the steel material for an

20  underground continuous wall; and a separation length between the forward end of the hat
type steel sheet pile and the forward end of the H-beam may be not more than 30% of an
overall length of the steel matenial for an underground continuous wall in the length
direction.

In this case, as is apparent from the experimental results given below, when the

25  steel material for an underground continuous wall is used as the steel material in a retaining
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di spl ace the crown of the retaining wall in the earth
pressure acting direction, the displacenent can be
suppressed to not nore than a 10% i ncrease fromthe
crown displacenent Y (that is,Hgot nore than 110% of
the crown di spl acenent Y) desigmated by 5 design for

A 345 TR N B e st

an.H-be of e | | engths | ded t ogether al.ong.the

criTHES egen i Ais witng Seldn e Festire e Sirggion, the
material for an underground continuous wall which is

s wigplacement qanrheguppreased g hot raeretharkp &0%i inereagedrom the crown

i ght wei ght can be obtained. Furthernore, as descri bed

i nligpheemepeY i(thenisahotmemre tlian 116%0, the traven digplacesindnt i) alesignated by
if 10 the separation |ength between the rear end of

t hRsiBAtol WG $5t68!mabea ol whdRAFolEcdnBiRto R WalPiwhidhhBcludes a hat
H beam exceeds 50% of the wall height fromthe planned

g ¢ : - _
S Yo 854 o B Ao U R D Syl Mo i
under.gr.ound..cont.i nuous [ 1 nd t.he.separation | ength
bt eEaeE it Bt A AdATRF SleRURIStiSk 7p &b Spdarerouas Getinuous wall
pile and the forward end of the H beam exceeds 30% of

t ehiely srsafficiendlygigid.ofs willasspesaiensive apghlightivgight ean bgobtained.

under ground continuous wall in the length direction,
crown dilspheacsreds deparibed siethereaperitingntal resdsrtel@gtit isiapparent that if
the separation | ength between the rear end of the hat

t \{Resepata@ieh 1 etREdrith@Rdr o fitRéhat sedel SHet giégﬁﬂr’fhe rearend of
is not nore than 50% of the wall height fromthe

| | '
PlRCIESE G 8&5'@ J Rebr i &agﬁ}e?%k?nmgxh‘g}ég{lggﬁ%d Iﬁgblﬁ'lh_quel to the ground

retal ni ng wa constructe teria

for _.an undergr.ound.,cont.i n || nd.t he .separation

| SRR Bty allcanymidted il The sivel pratertal 01 4 inderground
steel, sheet pile and the forward end of the H beamis
nSONLiRNE Walls Andis,separatinn lgnath Srrween thg forward nd of tlaghat type steel
material for an underground continuous wall in the

| shegtivild apdtheiforyard h@? eigheHolfeammenceedses 004 ofthe awerall length of the steel
di spl acenent is kept low In this manner, conpared to

otrh#teridldses uideggrstimbiontintieus wall inathe Tngthdiedcgion,uireiwn displacement

continuous wall has sufficient rigidity, and is

| NEBRRS kapedIRNth ddreRbMT B depardfioh RbB] betwden the rear end of the hat type
steel sheet pile and the rear end of the H-beam is not more than 50% of the wall height
from the planned ground level to the ground surface in the retaining wall constructed from
the steel material for an underground continuous wall, and the separation length between
the forward end of the hat type steel sheet pile and the forward end of the H-beam is not
more than 30% of the overall length of the steel material for an underground continuous
wall in the length direction, the rate of increase of crown displacement is kept low. In this
manner, compared to other cases, the steel material for an underground continuous wall

has sufficient rigidity, and is inexpensive and lightweight.

[0019]
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A separation | ength between the rear end of the hat
type steel sheet pile and the rear end of the H beam
may be not | ess than 10% and not nore than 50% of a
wal | height froma planned graund |level to a ground
surfaceinaretaining wal | constructed fromthe

S Ao T RPN ] g

a separ at| ength betwee
hat t sheet orward en

o T BE sS4 3 el o Ao TR a6 vl gl
of the overall |ength of the steel materi al for an

ubeeyplatnrd srewd stelus agpynd wriepein ifiiningwatleonsigucted from the
In this case, because the separation | ength between

t Hteelmaateriddr af undeegrhand tompipuoss wall; sldecepmiatien kndtht between the
rear end of the Hbeamis not nore than 50% of the

WerlvaREdrdNif thethat typeDstéd) 6heee PAE ahd @R fheRad Bnd6f WeENbElIR may be not
forward end of the hat type steel sheet pile and the

f REVALYI SG/nanPxﬁlot%e% CRIT, b?tl{é%tve{ﬁ?lrlgn%ﬁ %? tl?éos{@eﬂnatté}ﬁl for an

e stee
und rou onti nuo i.s.used as the st eeI

pr et ford e Rl HRamet® giarch < ne oar th
pressure acts fromone side, .even if the earth
pr essur B B ese deeausp thessparatien lengtrbesweanibe rear snéhphithe hat type
wall in the earth pressure acting direction, the
diteglisheetplnrnd the ré& ebd o thepi-bean o nad nroe thanr56% dithe wall height, and
10% i ncrease fromthe crown displacenent Y (that is,

neife sepmagor RagthbkOReedlthé Rewardml sfithphacgpeate]l ¥heet pile and the
desi gnated by design for when a steel material for an

URARAET &gk tﬁ@HtBe@HPH%oY\ﬁJoR #hh 8% mhyg‘@é'aﬂl _SOHRS the steel

steel sheet pile and beam of equal | engt
Wﬁla 53 I*&%SBH&J%%LSH goﬁtih%oﬁmv'a{l % Llsgﬁ g% !’ﬁe‘s{é%f r%gtferlelsm a retaining wall

under nd conti nuous whi.ch is ff entI

- PR esmeﬁsuaea?tﬁg?e gep K7 fistegts to displace
be obtained. Furthernore, because t he separ atl on

| hegravpef heasiating Valkin baganh presairp aetingdirecsprdhe displacement can
sheet pile and the rear end of the HHbeamis not |ess

t basupbdessedatiochot hersibpand0Yaincleesedtdm et aveen dispbacement Y (that is, not
forward end of the hat type steel sheet pile and the

f aiov@thédn @NE4Qif thd@obmhBeAdemeROV) H&$Enatdday &¥gntBewhen a steel

econom ¢ benefits are great, enabling an inexpensive

22’%{[%1‘1#8 g%r‘seiﬁ:/\u/gpfrgﬁ)uﬁge g%:lg)lru% 2\‘&11 vg}&cl?ﬂlc}{ﬂggé 85 QYPEsiéel sheet pile and

an H-beam of equal lengths welded together along the entire length thereof is used. Asa
result, a steel material for an underground continuous wall which is sufficiently rigid, as
well as inexpensive and lightweight can be obtained. Furthermore, because the separation
length between the rear end of the hat type steel sheet pile and the rear end of the H-beam is
not less than 10%, and the separation length between the forward end of the hat type steel
sheet pile and the forward end of the H-beam is not less than 5%, the economic benefits are
great, enabling an inexpensive and lightweight steel material for an underground

continuous wall to be obtained.
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[0020] A separation |length between the rear end of the
hat type steel sheet pile and the rear end of the

H beam may be not |ess than 500 mm Nornmally, the

| ength of the rear end section.gf the steel materi al
for an 5 underground conti nuous wall clanped by the
dﬁmggrg machine is not nore than 500 mm  Accordingly,
t he beamis not present in the area clanped by the

driving i.ne [ vi ' Skly .

cl amp ¢ euRf e AR pellEn 304 P Cr T BERLRE, B ERhL pile and the
under 041 d.. continuous II@;}Isg rear end section of

CHE 1 ok 1 BRI oY PE et 559 832 o0 BRf or m t he dr i Vi ng

work. 10 [0021] A second aspect of the present

i nvent i Jprmallyathetlength phitherrpariend sectiom afibestgelonaierial for an

conti nuous wall equipped with a hat type steel sheet
paddergramdeprainhats whih plathpeé by ithadriviag asehine dd hammaoyetian 500 mm.
respect to the length direction thereof, and an H beam

havédgindly, tHe 13 heRads X&' drbkeatl inGhe &&a%%ﬁﬂe@%%& _Hrivin# machine, and
respect to the length direction thereof, wherein: tThe

. e, ] b pad f
e B8R G ARRELRb B (P LERFUR eBl e BTl P bnceraround
and .inclin 0 as tp spread. outward, and a ir of .
“FioBe AL BEmRE anfreERpg o e e sed Sheed olELouRtiomm the driving
are each connected integrally to one of the pair of

fwaﬂ@es; the H-beamincludes a pair of flange

sections substantially parallel to each other, and a
wEB21kecti on which connects the pair of flange

sections to each other |eaving space 20 therebetween;

an out eA sé¢bntlagfecoBf i pRdRASInt EntfindS a kRePmaterihiPle af finderground
one of the pair of flanges of the H beam which

ConmBabE WAl bGpMEPWARE bhOpk SedShEL ey g i

surface of tﬁgﬁ , tﬁe-gﬁperesurFaggeberﬁgEbnEgﬁqmdvenmal

oppRosjte side to a chanpel .forned t he b .and .

PERS ks aF Vbl ST SRk BB Berdsti R i Remrgipe an

q&d%he beamin the length direction is _shorter than

o R LY GRS eian TS SERch B i e epidion dharps, whereins the

| ength direction, and an overall 25 length of the

Hhas e teel shret pdaichadgs p evebi opair of Hanges gennastedhiniegrally to each end

di mensi on of the hat 15
of the web and inclined so as to spread outward, and a pair of arm sections substantially
parallel] to the web which are each connected integrally to one of the pair of flanges; the
H-beam includes a pair of flange sections substantially paralle] to each other, and a web
section which connects the pair of flange sections to each other leaving space
therebetween; an outer surface on an opposite side to a surface of one of the pair of flanges
of the H-beam which connects to the web section is secured to an outer surface of the web,
the outer surface being on an opposite side to a channel formed by the web and flanges of

the hat type steel sheet pile; a dimension of the H-beam in the length direction is shorter

than a dimension of the hat type steel sheet pile in the length direction, and an overall

length of the H-beam in the length direction is arranged within the dimension of the hat
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type steel sheet pile in the length direction; a
position of a rear end of the hat type steel sheet
pile coincides with a position of a rear end of the
H beamin the | ength directionﬁ a forward end of the
H beamis |ocated closer to a réar end side in the

lslsrgg %Qgﬂéh'é@tcﬁiieQH tﬁ%l%ﬂgﬁ dilfegfimraq)ﬁﬁ nQf atrQ% daalof EH&%& type steel

eet pile; a separati‘on I'ength between t

faorward 5.end of..the hat type steel_.sh ile,and the. .
f%’r‘%ﬁ?‘ge fé%lac“g S VWitea Hﬁ’ﬁﬁ%"?gf%{m‘ﬁﬁﬁ ‘i‘e ?ﬁbﬁﬁ% Bhghe Jength, Gircction; a
overall length of the steel material for_ the o
ulerwakesdnd %@oﬂtheﬁ%a locqigr (clgser torgearang side inthedengthdirection than a
In the steel material for an underground conti nuous
winirvaioandrafitighdt dy pehsteed saen dile;enp eceparttioh Engthdwetwten the forward
invention, as is apparent fromthe experinental

r @fdfithe Btk daRl SWet pildandBO fdrivardsdn@elf tHE Sehlis A@more than 35%
an underground continuous wall is used as the stee

r .
o B ol Rpfai Pl i sdnd iy EBftous wall in the length
pressure acts to displace the crown of the retaining
WAFfUOR t he earth pressure acting direction, the

di spl acenent can be suppressed to not nore than a_10%

i ncr eas® the sierk malegploinh an updgsereundeentinpops wall apeordiggito the second
nore than 110% of the crown di spl acenent Y) designated

bgspedt afdkd pgresdnd invehtion,zes st gnplaremb fromi the ekparimental results given below,
under ground continuous wall which includes a hat type

stvhenh tieheRl matdral fitdnandtighramcohtiRpuswallés giddsas\Wed ded material in
together along the entire length thereof is used. As

a5 t@SHIde wall &t SBichTRE S4rtiPbreb Qe s BOREIHRIRINGven if the earth pressure
conti nuous wal which is sufficiently rigid, as well

I

a ct% %e&ﬁﬁﬁggé e ¢ J)f tﬂgi‘e\qﬁhg&i\ﬁaﬁ?& th et ﬂegsi%ge acti gtdirection, the
urthernore, as described in e experi tal” Tesurts

gi,ven below, it is apparent 20 that if.the separation

P UEPATBEE R R SHPTRS R P! BHe o ipergag Gogy Gg Frovn

sheet pile_and the forward end of the H beam exceeds

38upleternens Yolikat as, not mewk thanfl 1 Qhef thesspwrglisplacamenio¥) ¢asignated by

under ground continuous wall in the Iength direction,

cdexign fir syhlenastrehmatenial foaae sindaprabing continuone matlaeltich irfcludes a hat

the separation | ength between the forward end of the

heipe tspepPshietesile dentHMeks of afshl ldigtHsoraaedhopblleOiloh e entire
FPEéan1is ﬁ@? nore than 35@6@$1tﬁgﬁoverall ?ength o)

E\L}?‘Fﬂtﬁgﬂfﬂgﬁ ulEd e4d 2heshR s 881 : &4 rf%g%rﬁlﬁ%lrnggig%big%mous wall

e length direction, e rate

1\§vhich is sufficiently rigid, as well as inexpensive and lightweight can be obtained.
Furthermore, as described in the experimental results given below, it is apparent
that if the separation length between the forward end of the hat type steel sheet pile and the
forward end of the H-beam exceeds 35% of the overall length of the steel material for an
underground continuous wall in the length direction, crown displacement increases rapidly.
In contrast, if the separation length between the forward end of the hat type steel sheet pile
and the forward end of the H-beam is not more than 35% of the overall length of the steel

material for an underground continuous wall in the length direction, the rate of increase of
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crown displacenent is kept low. In this manner, when
the separation length is not nore than 35% of the

overall length, conpared to when the separation |ength
exceeds 35% of the overall le th the steel materi al
for an underground continuous is sufficiently

rdrghg dl %maiE Tt@}lglt'c}a%xﬁﬁﬂﬁé i dwhérgﬁllte &ion \%n h is not more

[ 0022] t e seco aspect o e ste teria

ok S BN GER PR Shep RSB o o o

end of fhe hat type steel sheet pile and the forward
etha oy¢ral pength, gsstestanatereal dor an wstarend cuyigpoygwall 1s sufficiently
overall length of the steel material for an
umgldr grdae aldo droxipemircuandAggbitweight. he | engt h directi on.
10 In this case, the econom c benefits are great,
ewe?i ng an i nexpensive and |ightweight steel
mat erial for an underground continuous wall to be

b :
o %P?ﬁen%geQPf’“?%S@Eﬁ‘e%ﬁtﬁ%@‘é%‘%@ﬁmﬁ%%%‘“%ﬁ 53 iy walof
o Pt B e PP P PR BebenRPr ypaegfl o bt type see
under gr ound, conti nuous wall in the Ie th dlrectlon
| Sheetplle aug dhe foqwandend of theddb eﬁmm&w A9ty &f an overall length

results given below, substantially the sane Cr own

dishe stedmeateridfor preundergroandedtingowseal in $edeigth direction.
material for an underground continuous wall is used

whi ch ilnchiydese, theh@bndiebent e laresfiest enpibliag an thexPensive and
H beam of equal |engths wel ded together along the

L8 gh LAEH] hnatéFal Forf S5 dergrdursl @atindChs 1Bl obftz—ﬁﬁe@n
underground continuous wal I which 1s sufficiently

n% %%J can be obtained. [0024] A first aspect of a
thod for producing a steel material for an

under gr und contj nu wal | t he, pre t, inventi .
et udele papin led Ry eanpehenar S 1&‘(‘3@"’- SteeSheet pile and
havi ng a hat shaped vertical cross-section with

rths fravard end ofehe Hnbgam wry be npionorertbanedf % of ga operall fength of the steel

H beam havi ng a H shaped vertical cross-section with
riesipeel fot an uhdergrengd bordinuesy el irl the length direction.

In this case, as is apparent from the experimental results given below,
substantially the same crown displacement can be maintained as when a steel material for
an underground continuous wall is used which includes a hat type steel sheet pile and an
H-beam of equal lengths welded together along the entire length. As a result, a steel
material for an underground continuous wall which is sufficiently rigid can be obtained.
[0024]

A first aspect of a method for producing a steel material for an underground
continuous wall of the present invention includes: preparing a hat type steel sheet pile

having a hat-shaped vertical cross-section with respect to the length direction thereof, and

an H-beam having a H-shaped vertical cross-section with respect to the length direction
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thereof, in which the hat type steel sheet pile

i ncludes a web, a pair of flanges connected
integrally to each end of the web and inclined so as
to spread outward, and a pair aqf, arm sections
substantially parallel to the b which are each

Cﬁﬁﬂﬁ ,blglgxr%{u:iﬁn ﬁ%rh%{ {g%etsf%ef)%%eﬂ;l%e B8udPA fveBla réelna&tgﬁﬁlges connected

a palr ange sectio

su aII to ea

SuRer ety ech B8 hhwerin e Tped oF ?oa%%ad?oe@‘fvﬁfodnanq g i of arm
each other | eavi ng __space therebetween

drertiegs Bibsisntialieparalial dpihewethwhich ar gach P?@@FFeéﬁﬂﬁeSfaHY to one of the
shorter than a dinension of the hat type steel sheet

ppéieof flandes, the kigbdandinchcles o pair af flamgs segtians sobsamtidlly parallel to each
l ength of the HHbeamin the length direction within

t biefliafi® AW bebiord WRich@bnhetReths beiebf SBER! secibrlsto ichcH bBer leaving
Iength direction, and in a condition with a rear end

Fpatcg PherEHRARR, ?ﬁt{cﬁp@iﬁ% g?ﬂgeq{ tbﬁarg‘fn ﬁ9§%ﬁgkd?&?&tmn is shorter than a

oser to a forward en ['engt I rect

ORIy s s I%ﬁﬂﬁﬁi‘dﬁﬁbéﬁ”c o %tmtgglgaan overell

surface of one of the pair of flan%% sectlons t he
Hewetrafihs Hrbeamin dae length dirgetiapapitiia the dmensipr pf ﬁ hat type steel sheet

outer surface of the web, the outer surface being on
t hide bythe kingth diradtion,and ix haomitionf withedearispd phthelbbeamdrranged so as
the flanges of the hat type steel sheet pile; and

Sechy Ecﬁ@tldd&ﬂ chwbr ofa foheardaind Shletiy e leh@B Idirsbes] theh b @ear end of the
and the flange section of the H beam which contact

eﬁgth.?'ﬁ’é Q61 shiQ ﬁ@%ntaﬁﬁﬁ'? bn Ql){tef’\ﬁjrﬂicg On afSpRbSte @Qieltt@a surface of one

|rst aspe for producing a stee

rrgf %r g@ secHQQSe othe %Pgea%? Whic@l g;Hﬁec\fﬁol the (Ne[a Iggctmn with an

prese |nven an | nexpenst ve an

st eel an under ground conti nuous

2 EXGF a5 08 31%*@3% ithesqut 3@%@9 FIg AB %wpﬁﬁ%%ﬁﬁ? to a channel formed
i nvention can be produced. OOZS% I n the flrst aspect

oby thenwetharsl the flapgescidhalbptdyra ded! shest aile;andfsepuring the web of the hat
under ground continuous wall of the present invention,
atypesidel drevfilecantl chefiarneasacticof oftteeHHmbmt witieh streadt each other, to each
sheet pile nmay be arranged so as to coincide with a

potet bPWeRfing forward end of the Hbeam 25 in the

| ength direction. 18

According to the first aspect of a method for producing a steel material for an
underground continuous wall of the present invention, an inexpensive and lightweight
steel material for an underground continuous wall according to the first aspect of the
present invention can be produced.

[0025]

In the first aspect of a method for producing a steel material for an underground
continuous wall of the present invention, a ppsition of a forward end of the hat type steel
sheet pile may be arranged so as to coincide with a position of a forward end of the H-beam

in the length direction.
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[0026] A forward end of the H beam may be arranged so
as to be positioned closer to a rear end side than a
forward end of the hat type steel sheet pile in the

l ength direction. [0027] 5 Ahggcond aspect of a

nmet hod for producing a steel erial for an
yogey)ground continuous wall of the present invention
includes: preparing a hat type steel sheet pile

havi ng hat - shaped, vertical cross-section wth ..

Fespocts TR rEHARH o EiHeniing he Bitamidso 25 ibe psitioned closer o a
H beam havj ng a H shaped, vertical cross-section with
F%%fp?@? ﬁld{eéi’%lh%fqré’ﬁ{ﬂ ¢ndpfithe batdrpe sterd shest pile in theilength Aisection.
hat type steel sheet pile includes a web, a pair of

flP@Jes connected 10 integrally to each end of the web

and inclined so as to spread outward, and a pair of

arm  seCidcond aspebisdfanhéttbd Yorirb@ldigd a §t@eltrh@eNvFoMiH Gdtlerground
are each connected integrally to one of the pair of

; . : r _ . '

e R Rt A 1B prferin 318 R Sl il
i i ch.connects the.pair,of flan ectipns.to

B85 Sl herda SRS &Rt RE Mt dboneesto Ui o BRe2idr thereof, and

digfgsio of t&g H beamin the length direction is o

SRStPeAm Byving adGehanse yerticahcrasoseston withrespsrt to|thtigngth direction

of the steel material for an underground continuous

wetreof; im whish [theentapt by stest shashpile inahudas awebnspainobfiartges connected

hat type steel sheet pile in the length direction;

amtegrally tgeach end of dd witeagl inclidedtdeshd Beraaa swtwhRE and a pair of arm
length direction within the dinension of the hat type

$t@RIns ShReIntRILY Baralleilth ehd WARiHI A EEIh BB integrally to one of the
coinciding a position of a rear end of the hat ?ypg

é@fg%k’ 134 ;%:@itl—hge% E}xgztlﬁdeg Ig}iétfgitol?glﬁgée %8{1&@’ su%&g.ntgaflltyitpgﬁallel to each

eam | a In a condl

i,th a.forward.end. of the H beam arranged so as t e X
SR SR RIeG S SiioRBents BF §ak 0G AN 1RRORGRgERh other leaving
direction than the forward end of the hat type steel
sprssthesehedweens and a dimension ofuhe H-beant indbe bmghrdisystior i shorter by
side to a surface of one of the pair of flange
setmprrribarod 5% o ate xalienigihodf tioosted ciaeriad féraa undérground continuous
section, with an outer surface of the web, the outer

swlifincie legthalirebtic) tiepROdiesish € tHehadtyph 8128BdhebOSiNEH the length
by the 25 web and flanges of the hat type steel sheet

Birb&ion BadRfg ih Boerhil fnpBlofthe HGealfh thY RAeR Gflctid? within the
dimension of the hat type steel sheet pile in the length direction, and coinciding a position
of a rear end of the hat type steel sheet bile with a position of a rear end of the H-beam in
the length direction, and in a condition with a forward end of the H-beam arranged so as to
be positioned closer to a rear end side in the length direction than the forward end of the hat
type steel sheet pile; contacting an outer surface on an opposite side to a surface of one of
the pair of flange sections of the H-beam which connects to the web section, with an outer

surface of the web, the outer surface being on an opposite side to a channel formed by the

web and flanges of the hat type steel sheet pile; and securing the web of the hat type steel
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sheet pile and the flange section of the H beam which
contact each other, to each other by welding.
According to the second aspect of a method for
produci ng a steel material for,@an underground

conti nuous wall of the present™1 nvention, an

Efrx]%g Pﬁ@ she/ gue%ﬂgé L& abner ﬂfé@-@e%?ﬁ}icmrﬁﬁét @heH &her?léb each other by

ground conti nuous wall acco ng to the secon
aspect of the present invention can be produced.
Pﬁ@gg% In the second aspect of a method for producing
a steel material for an underground_ _continyous I 1 ]
of t he Asreising toiths sacpndaspegt ofi aTBaSPS forgirodyrang ¢ eslmatgrial for an
the length direction 10 may be shorter by not nore
uhderg 0% contémiony evall|df theeprgtdnt ofventien, st duaixpmesiey argl lightweight
for an underground continuous wall in the length
diceBehic@ial fof Bﬁlﬁn@ergxioﬁﬁﬁl shitthuehis WaR abedrding e tiset ®ebnd aspect of the
sheet pile in the 'ength direction. [0029] An

' Il of the present invention

:égéég%t%é?%%flggﬂhé P%bgﬂgedl}?S plurality of steel

ials for an underground conti nuous wall of the
E&ggént invention. A nethod for constructing an
under ground conti nuous wall of the present invention
uses alpihgsasandysprct ek 2wethed frmraducings steg] materl %ﬁr SaAgderground
conti nuous wall of the present invention. Effects of
chetinuvne mailof thezfefe00B0¢nthoc odidiangionof thedIpear dmthe length direction
i nvention, an inexpensive and |ightweight stee
NBdyetid shortef B n@findre diengr 036 06 ag Ovdralh Ldigeh ofthé stesl material for an
obtai ned, and by using this steel material for an

WRES LR R ERIML WaAYS ALk gth ARt MEh Galidndi YO tBR bt type steel
retarning wall or bul khead wall can be constructed.
ngee% %ile in the length direction.
[0029]
An underground continuous wall of the present invention is constructed using a
plurality of steel materials for an underground continuous wall of the present invention.
A method for constructing an underground continuous wall of the present
invention uses a plurality of steel materials for an underground continuous wall of the
present invention.
Effects of the Invention
[0030]
According to the present invention, an inexpensive and lightweight steel material
for an underground continuous wall is obtained, and by using this steel material for an

underground continuous wall, an economically favorable retaining wall or bulkhead wall

can be constructed.
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BRI EF DESCRI PTI ON OF THE DRAWNGS [0031] FIG 1 Ais
a plan view show ng a state in which steel nmaterials
for an underground continuous wall according to the
first through third aspects of ,the present invention
are 5 engaged in a paraIIeI ar ngenent FIG 1 Bis a

side view of a ﬁ%@ﬂ d
conti nuous wal I accordi ngp? | rs aspecW? t he

ﬁé&ér invention. FIG1 Cis a side view of a steel
ial for an underground continuous wall according

to a second aspect of the present invention. 10 FIG 1
D is ald0deA siamiaoyiey showiig ariatein whichsieehpaterials for an underground

under ground conti nuous wall according to a third
aspimiows fwdhecprdésetotthe Hxse throwgh thirt Gsecissofahpprerent iiewention are
shovvi ng the rear end side of the steel material for an

ArifupdrdR0ibratpeHential | according to an enbodi nent
of t e present invention. FIG3Ais a figure show ng

a stat gin gl a?gld?vﬁwoftaysqgelﬂa?%al ?ﬁt}%%tun%l Olﬁﬁf;coglan&(?us wall

H beam are N contact
steel,, mterjial for gg} underground conti nuous wal |

ACEYnerg 2B SATPETHIS HSRERENbIM PP Tor esent i nvent i on.
FIG 3B.is a figure showing a state in which a hat

type stfd6l 1GEcesdpview efifosteph materisd 5oh aarumdergroiany geyatinuous wall
wel ding, in a method for producing a steel nateri al
fasrordimg tundecqrdmspett of thei preseusinwentionaccor di ng to an
enbodi nent of the present invention. 20 FIG 4 is a

fi gure OOV Aiga 8ids rfaeofl dstid) inflerdal $r8] urtRi@6hrd] conBifuous wall
an under ground continuous mall according to an aspect

Oicccél gﬁf}%sdéﬂ& aéﬂéﬁ?&ﬁth@ re's }‘xﬁﬂn by a driving

571s a |tu inal side view of a case

wh I I

cont i ndggs? Iaiﬁewlma”?}e?*ﬁ%%mﬁf&%ﬁegﬁ e tee gperil foran
t 5 ret | | dt

%ﬁ%ﬁ@ﬁﬁi@.@%ﬁ@w@ R?eé@??'m uagrﬁ@ﬁél}%%gsea# Inpvggtion.

steel material 21 ] ] ] )
FIG. 3A s a figure showing a state in which a hat type steel sheet pile and an

H-beam are in contact, in a method for producing a steel material for an underground
continuous wall according to an embodiment of the present invention.

FIG. 3B is a figure showing a state in which a hat type steel sheet pile and an
H-beam are joined by welding, in a method for producing a steel material for an
underground continuous wall according to an embodiment of the present invention.

FIG. 4 is a figure showing a state in which a steel material for an underground
continuous wall according to an aspect of the present invention is drivén by a driving
machine.

FIG. 5 is a longitudinal side view of a case where the steel material for an
underground continuous wall of the embodiments of the present invention are used as a

retaining wall, used to explain the relationship between the dimensions of the steel material



10

15

20

for an underground continuous wall and crown
di spl acenent. FIG 6 is a diagram show ng the
rel ati onship between the ratio between the cut Iength
of the rear end of the H beam and the wall hei ght
(truncated length A / wal | hei ght H) and crown
mat eri al

?%)?Qjé%ﬁun etruaggglﬁ}n %ﬁgﬁ%ﬁiﬁ\/\gﬁgﬁag#ﬁ%e f| rst
enbodi of the sent inve :
const r U 6% # Spgrd i e T RIoRR %SWFFE; thecretin Bivtegn the cut
the rel ationship between the ratio between the cut
| lengthiof tlie repeendeafithe Hebeam andetherwsdldeighi direnvategviengih A / wall height
l ength of the hat type steel sheet pile (truncated
| EhgiidcrBwh dispdacatriens fieethe padeavheeergictsieed nchtertab¥or an underground
di spl acenent, for the case where 10 the steel nateri al
f @ntidRowd WA 8f B FstGRIHOIHGH D IR drestint Iﬂ@nﬁ‘(ﬁfi@, ﬁh@ed to construct a
enbodi nent of the present invention is used

aretaining wall. FIG 8 is a flgure ShOWI ng
%&%lhgg{llonshl p between the ratio between the cut

| engt h ear nd of th and t

hei ght ]?I{Cf hAcatgmes BRAYINE the Fo %éqnsﬁwggemmt reifbewes e ot

di spl acenment when the | ocation of the forward end is
clsnethaithe rear endf thaBebeps sinkthe overall denssh ofvde dal wpe sigel sheet pile
an under ground continuous wall of the third enbodi nment
oftrunhated pEmetheBit overaid plidedpile Ength¢dnd cosanBisplaremeat, for the case where

retaining wall. FIG 9 is a figure showi ng the
r @ atceDinateripl R biRederkRand abhttdat WaR b tese6bid ethBétinknt of the
of the front end of the Hbeamand the overall Iength

ofxrege!h? uFl%htl Y R&used onéﬁgcft% ,gn%(vtdﬂuncat ed length B

over a eet pi r own dlsplacenent

V\h 20 of
the casdGules & g S?*P" t‘ﬁgfeé?et?%}sﬁwﬂ%ﬂ‘gﬁe FRG GG tsnen the cut
SR 1o8F cRoel B oSt A e RS g AR PO A well height

10 is a plan view show ng an aspect of a conventi onal

hHj) and/prevwaxdispllacemsat when tgbe logsiop pftieiforsard eptl ahconstant, for the case
show ng anot her aspect of a conventional hat type

stvherk tisteel material for an underground continuous wall of the third embodiment of the

present invention is used to construct a retaining wall.

FIG. 9 is a figure showing the relationship between the ratio between the cut
length of the front end of the H-beam and the overall length of the hat type steel sheet pile
{truncated length B / overall sheet pile length) and crown displacement when the location
of the rear end is constant, for the case where the steel material for an underground
continuous wall of the third embodiment of the present invention is used to construct a
retaining wall.

FIG. 10 is a plan view showing an aspect of a conventional hat type steel sheet
pile.

FIG. 11 is a plan view showing another aspect of a conventional hat type steel
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sheet pile. Description of the Reference Synbols
[0032] 1 Steel material for an underground conti nuous
wal |, 2 Hat type steel sheet pile, 3 AAm 5 section of
hat type steel sheet pile, 21 section of hat type
steel sheet pile, 5 Flange of at type steel sheet
Rihk& i, H beam 6a One flange of H beam 6al Joining
surfégce of one flange of Hbeam 6b OQher flange of

bea c ecti f,Hbeam 7 Wb of hat type
Fbeeséfl ?i‘é%# ?1 ere%ce%tné rﬁ ng wall, 9 G ound surface,
10 Pl .anned ground level, 11 Vi rtuaI ground | evel
19832112p & ooves, 13 Engagerrent cl aw section, 14, 14a
and 14b 10 joints, 15 Driving machine, 16 d anp,
Vi 1St orajerii foree, undergremd continwsfusiveall, 2yHet type steel sbhetamle 3 Arm
pile, 19 Forward end of hat type steel sheet pile, 20

%%oxﬁ@ﬁh@h?&sb&&ﬁheeﬁﬁ;le Hoawarsectintbfifat tipbefa) shédt pile, 5 Flange of
Joining surface of web of hat type steel sheet pile, A

ﬁﬁﬁg{péts'téegsﬂaeg id) 6Pg! n ?5 e Bide OF HOBani, ¥RE J%Ir@ﬁ‘é surface of one

rear en H beam™ B Separatl on | engt

b tvveegl_g rvvar6% @@'leﬁ_%g.shatf yt%%n;gn g dsetc 10n§£t—lebe%1nng7 Web of hat
cross section in which hat type steel_ sheet_pile an

HYBestRs! a’%%éetrﬂ*rltee@ Rtaigngvath dn pund R 1h e %dy%eund Jevel, 11
steel sheet pile by web and fl anges BEST MODE FOR

CAiRRY] grenGUEVELE22, NREINGToOres, [ DA3Rpgooentisiavpsastiont 14, 14a and 14b
invention is described in detail based on the

gjobmg il eDtising hoavhinen] 6 hemply WVitgstoryFdevide, 18 [Reabearsd of hat type steel
formof a steel material for an underground continuous

V@bt pheuwcborwardtéaﬁ cmhets b sleBV@RE Rk, DG @S ERA srer:r beam 21
withreference to FIG IAthrough FI'G 1D, and FI G

[190%%} ant Tifv\lg—lblﬁllrileji% r]‘?: épﬂrfa(:g bf &b B'Pﬂ 1-%5@%9& Sheet plle, A

Contl nuous resent 1 nven
@nﬁ%ﬁliqlt%érlgqqllh%h tp?(/; 3 FFj’r\itf e]frci/géhqgt%gg]p stgeﬁ ééee\{mplrlg ik relE_LI-r gneda of H-beam, B

Separation length between forward end of hat type steel sheet pile and forward end of

H-beam, C High-rigidity section of cross-section in which hat type steel sheet pile and

H-beam are integrated, D Channel formed in hat type steel sheet pile by web and flanges

BEST MODE FOR CARRYING OUT THE INVENTION
[0033]
The present invention is described in detail based on the embodiments shown in
the drawings.
First, the basic form of a steel material for an underground continuous wall 1 used
in the present invention is described with reference to FIG. 1A through FIG. 1D, and FIG. 2.
[0034]

The steel material for an underground continuous wall 1 of the present invention
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pile 2 in the length direction, and adopts a speci al
configuration in which the Hbeam6 is arranged so as
to be within the | ength di nension of the hat type
steel sheet pile 2. The hat téﬁe steel sheet pile 2
and the H beam 6 are both roll steel products
3 r ol i . t

BPBBHESnal1yBe Nal e 2% 81 HRa: 5 SHiHebhal et e steel shee

ter.i or_ap undergrqund continuoys wall.l js :
e g T B G OO A SO OB g PO g Sk he H-beam 6 s
or bul khead wall or the Iike, the top end of the
arapgedy asitp §F witiin the lengile dpensive of dhe hatdirnesstaed shest pila2. The hat
formng part of the retaining wall or bul khead wall or
ttiyee dtédd @hdes pile drpe dhdol-lwamds areiboth rodledisreel prbducts produced by a hot
(including a clanp (clanping section) 16 and a
vhiingtpsdesglevi ce 17). Moreover, with the bottom end
side of the steel material for an underground
g@@éﬁnuous wall | as the |l eading end and the top end

Ide-of the steel material for an underground
continyous wall 1 as.the tailin , L he. stee .
et er i 4R UGHessHt HERHS 68 HeP EoM Tt 3 ubataine St metspolor an
in _the underground direction S, thereby driving the
dpdeneropadcopapuaus vadinl isdaren e mhmgr@mi/ tofpsisusial rptaining wall or
under ground. Accordingly, in the present invention,
tbutkhefd matirod thenldkeg thetthp esd efthe seebmiaterial for aamnderground continuous
under ground continuous wall 1 is the bottomend when

avdlet edriHifgpaBbi the rethinidg a1l o¥Blilkhédd WAIlEor thk Bkt & clamped by a
constructed fromthe steel material for an

Phaunde g;f OP%IPH%%%Z%Q% &&mn?iglg sEaﬁ)n?l §8an& Y Q/it%t]ohhﬁevice 17).

steel” materi erg nd continuous wa
hS_ the to n en a.retaknin ] .or.bul khead wal,l .
Sofehter PR RN el 8% Bhe Pihe! Prierd] marn ol continuous
for_an uynderground conti nuous,wal]_ 1. [0036]
Rk has ﬁ)@ﬂ@d%e@w%tﬁ? fopreng sidg of ig faelmpatersal dorgg wnderground
12a in one %gint 14a of the hat type steel sheet pile
Zonamitbua Wallooasethg mhlingend, theotérd mafagiahfor eatindérgrdvad antinuous wall
type steel sheet pile 25 2, each open on the opposite
di slevésdn tiewrelehgounddirdteioh Sngickebdidrizdng the stekl ibeerisk 2ehn
material for 24 an underground continuous wall 1 (the
RRldefatorid et s HWalll NEndeBdlud. NBcdtRdihgGOMShE BReb&H invention, the
forward end of the steel material for an underground continuous wall 1 is the bottom end
when a retaining wall or bulkhead wall or the like is constructed from the steel material for
an underground continuous wall 1, and the rear end of the steel material for an
underground continuous wall 1 is the top end when a retaining wall or bulkhead wall or the
like is constructed from the steel material for an underground continuous wall 1.
[0036]

Furthermore, as shown in FIG. 2, normally, a groove 12a in one joint 14a of the hat

type steel sheet pile 2, and a groove 12b in the other joint 14b of the hat type steel sheet pile

2, each open on the opposite side to the other in the length direction of the steel material for
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using the steel material for an underground continuous
wall 1). Consequently, when a plurality of stee
materials for an underground continuous wall 1 are
l'ined up al ong the Iongitudin% direction of the arm
sections 3 and 4, the joints 14a and 14b of adjacent

faatunaertgyaﬁlds:bﬁﬁhuoﬂa Rl p(dleﬁelghtaﬁecﬁ@ﬁ 6f {he reBRgewall thnstructed
each other. If, when constructfing a retaining wall or

el mé,;ieﬁh%ﬂ AT g M. ien

a n und round conti nuo ma.l
@ﬁ) Pja@r%%m ratralals BT A SOOI RMCOGgS AL 1 7€ Lined'up elong the
upsi de-down steel material for an underground
dongitudinadi giregiion of thejymisctiensghapd hitheairedda gpd 1Heof adjacent hat
adj acent steel materials for an underground conti nuous
Topeatdl sieet pidek 2 dre ableus eddaipy with eatieetherdf, evliealcondtarctiag a retaining
under ground continuous wall 1 cannot be connected to

AdN0ahE fke O8I stéd] %&&eﬁeﬂﬂf(ﬁtaﬁ hdér@ARMATonEMidul SvallNE an attempt is

construction stage of under ground conti nuous
I
VI\QZHC to tnFE?e%l 9 Et\é@irlgatg %lrfg{]%b %1? %r%{lgtllq gcgnﬁlgnGSu E@ 1 ggﬁldg éiown, the

cIe |ned 037] 5 1n. e ste mat eri al.
?Sain‘*ywaé% Pg SrsidrEo Ao et rint R el P drag i cqntinuous wall

f| rst enbodinent, as shown in FIG 1B, in the |length

dlorss engage wikkethessof the adigeent peckmpigrrl faan undgrggpundyeontinuous

hat type steel sheet pile 2 coincides with the

peal 1,iand tid plutedity of steel dnateribl2for ah unegradnt eantiBiouamall 1 cannot be

the position of the rear end 20 of the Hbeam©6 is

|coaaéel Bl askbtted FdighestahWafidr edadors, Beriddie cbigruction stage of the

p03|t|on of the rear end 18 of the hat type stee

@xﬁgr ﬂdeco%nm!l&hs%gﬁlpﬁﬁé%rwé}ﬁ@ﬁd ahdré&r Shy Sﬁh@ s&?ﬁllatenal for an
mat e for an un erground conti nuous wal whi ch
t rear, end 20 sij of beam. 6 cut short
ﬁﬁﬁsr%?%“ﬁ Bfpdid L e SrlbrEiRae cont i nuous
ﬁﬁ in transverse cross section, is a stee

Q%H al that includes both transverse cross-secti ons
of a hat-shaped transverse cross-section conposed on
of t he Ihahe stesipeateniad dor aphanslergypynel @ntlaﬁ@lsavgg hpepsirdiag to a first
cross-section conposed of the hat type steel sheet 25
pinhed2menttglad shewht-ih Fach B, iMitredesgib dirkctixal, the, poshimn dftiee forward end
steel material for an underground 25 continuous wal

119 6F tHSRAL tfﬁe Aedl@hdet PR 2Ebidbidesiwith S fisfioadb R forwhrd@nd 21 of the

di mensi onal difference ‘
H-beam 6, and the position of the rear end 20 of the H-beam 6 is located closer to the
forward end side than the position of the rear end 18 of the hat type steel sheet pile 2. In
other words, this gives a steel material for an underground continuous wall 1 in which the
rear end 20 side of the H-beam 6 is cut short. This steel material for an underground
continuous wall 1, in transverse cross-section, is a steel material that includes both

transverse cross-sections of a hat-shaped transverse cross-section composed only of the hat

type steel sheet pile 2, and a composite cross-section composed of the hat type steel sheet

pile 2 and the H-beam 6. More specifically, when the steel material for an underground
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(A) between the position of the rear end 18 of the hat
type steel sheet pile 2 and the position of the rear
end 20 of the HHbeam 6 in the steel material for an
under ground conti nuous wal | s not nore than 50% of
a wall height H (refer to FIG%§ fromthe planned
s S8 ﬁ uégd 10, LR r&”ﬁ%ﬁ? ?10%] Ha{t%] ﬂ&gt\gal BEhea<.'l1mensmna.l difference

al ni ng vva constructe mat er 1 al

252\15 Eet&‘{?Fn g}?&ﬁgr o Ql? R l?pajggﬁ%ﬂgpt E}W@a{éaﬁ %E%ﬁl—i—g? @i the position

di fference (A). I n thi s errbodl ment, the relationship
o6 thoaepr and0afithe Helleghit ipthe Feel masterial Tor orsiespand Copfinuous wall

the hat type steel sheet pile 2, and the |ength
di iseosmore than 60%t dfe Wwhlbke pht H(Qreﬁersaﬂ@.fﬁ)efmdﬂﬂlc Marses ground level
(L 1-L2). This (L1 - L2) is the length A of the

ROrihiteNgRiing be et eah afelafifih@wall @ conbritictEfrainGbd tteel material for an
conti nuous wall 1 at the rear end side which has a

t f
Q{? I%T(i&lca cjogﬂn?(g.g%ge]&le% ggg Irt1¥ {! qetaﬂleﬁ Eacﬁlhg r%ﬁxg%hléwalent of the
f I th t eel t | f 15
e iPe At Rous val | 1 to the forvard end side,
a highrigidity sectlon C of a _cross-sectjion in

the hatlntipembpdisrenstberelgsionghip bshreprie wal) @a&&hBHthéciength

integrated is forned. In the figure, reference synbol
ghmensdor ki ef theriat fvpangel sheettrile?, afd thiedendtidiamangion L2 of the H-beam
reference synbol 6b indicates the other flange section

Q§ sdtiBBed HbBO@BY 6.(Land 2y eTRIsgNE e L2 Wihe ﬂerxgﬁh Anditegioeson of the steel

the web section of the H beam 6. 20

h [ F
AR APEE ynddleBus Sé)rﬁ%gg%%?fe F%ﬂ‘%?@%“@édﬁ?; which bt
of the hat t t eel oin es with the
p%%%St%es%orb?mXF%sg PB]é(rOféa"d G?Rﬁstffﬁﬁéﬁfm 6 in the
l ength direction, and the forward end 21 of the
HOB&&Im 6 is |l ocated closer to the rear end side than
the forward end 19 of the hat type steel 25 sheet pile

2. | n oAtrerdinglydis, this entbodinsenecrompasmiap ] ongrtheasice]l material for an
underground continuous wall 1, the 26 forward end 21

t he %xggrnk]ﬁ)gﬁing&gﬁﬁl i fo Giforshed tnd Mae & lEpk eigfdigaktton C of a
cross-section in which the hat type steel sheet pile 2 and the H-beam 6 are integrated is
formed. In the figure, reference symbol 6a indicates one flange section of the H-beam 6,
reference symbol 6b indicates the other flange section of the H-beam 6, and reference
symbol 6c¢ indicates the web section of the H-beam 6.

[0039]

Furthermore, in a second embodiment shown in FIG. 1A, FIG. 1C, and FIG. 2, the
position of the rear end 18 of the hat type steel sheet pile 2 coincides with the position of
the rear end 20 of the H-beam 6 in the length direction, and the forward end 21 of the

H-beam 6 is located closer to the rear end side than the forward end 19 of the hat type steel

sheet pile 2. In other words, in the steel material for an underground continuous wall 1, the
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short so that in the steel material for an underground
continuous wall 1, the dinensional difference (B)

bet ween the forward end 19 positi on of the hat type
steel sheet pile 2 and the é/ard end 21 position of
the Hbeam 6 is not nore than % of the overall

lcfg’ﬂtg%lﬂ ljeggsfl Qﬁ*eﬁ)f?x@% Lhdii & fd r%!t Sﬁﬁ] ]H%I 2 SBE nfgi; grlifre lﬂﬂéjH -beam 6 is cut

cordin

f tway al o eel ter
Lﬁi’ﬂgﬁg%ﬁ?}ﬁﬂ heSigel Ahaisiie! fiom tropg o sophufifare L e gfpension!
g_ idity section Cwith an integrated cross-sectjon
dilereace (Byheteecadhe Hmward g9d| 1@ ppsitign @f thedatHLype aﬁ%f:l@h?@t plle 2 and the
formsd In this enbodi nent, the relationship between
tfoewhrdregt 12 1 Giositios iob thelH-bearh & h@otmbre than B e fsheaterall length of the
sheet pile 2 and the length di nmension L2 of the H beam

Gt inatdrig Sorlthe ¥ndbrdPund bdntinuedd wallNi. AdcbAdingl 4 thiS embodiment,
the length B of the portion of the steel nmaterial for

o %{glﬁ\?ﬁﬁfﬁg Eﬁwlﬂg LRI HHOST ftehlunde n%os eg%oraﬁ s %‘ﬂ 1 to the top side,

a Cross-section co

b S Lo Bt S e

FIG 2, the osition of the rear end 20 of the H beam

eandshe Bebgasy éy 95@Edt 0 the forward end side than the
position of the rear end 18 of the hat type steel
sheet pnlthis2mbadondriahe odatidnshipdfetwérs thé tangtrdimensiog L1 of the hat
of the Hbeam 6 is |ocated closer to the rear end side

t ipd steBieshB@ilei 204hdGhe 1dnb@: digfensibdl 1o tHPH Heatnh®sdtidfies L1 x 0.35 2
type steel sheet pile 2. In other words, in the stee

e Al 59820 @A WRISEALU RORSABHRES B shecrlaor an

ot i PSP s RS copre

di mensi onal difference &B} bet ween the position of the
fevaf thedwtityps steel sheet piketZ. t ype steel sheet pile 2 and
the position of the forward end 20 of the Hbeam6 in
tl0648f eel material for an underground continuous wall
1 is not nore than 30% of the overall length 25 of the

steel nM@atABitRN, Gl thad etHBa8eR YhekvE QNFIRUAUSI®AID, ahd FIG. 2, the
Furtherrmre the rear end 20 27 side of the Hbeam 6

sﬁi{}n éfh.ﬁé feas Bnd HPbf By BLAR BSE RRBed 4SO SAERAY end side than

\Neen
the position of the rear end 18 of the hat type steel sheet pile 2, and the position of the

forward end 21 of the H-beam 6 is located closer to the rear end side than the position of
the forward end 19 of the hat type steel sheet pile 2. In other words, in the steel material for
an underground continuous wall 1, the rear end 20 and the forward end 21 of the H-beam 6
are cut short. More specifically, the forward end 20 side of the H-beam 6 is cut short so
that the dimensional difference (B) between the position of the forward end 18 of the hat
type steel sheet pile 2 and the position of the forward end 20 of the H-beam 6 in the steel
material for an underground continuous wall 1 is not more than 30% of the overall length

of the steel material for an underground continuous wall 1. Furthermore, the rear end 20
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position of the rear end 18 of the hat type stee
sheet pile 2 and position of the rear end 20 of the
H beam 6 is not nore than 50% of the wall height H.
Accordingly, in this enbodlw? a central portion
not including the top and bot 2dm ends of the stee

B 5 5 PR DAL SO ol 13y e
%%?Qna%ﬁ{gg asglg.tﬁ?% gﬂlg%}afg’p Treglt %&d Ra of togﬁlon S Fear end 20

enbodi nent, the relationship between the I

olf the iisbesm 61 oot mere than 50% phthesvalbheightdd Asr—crrémgly@ s
overall length of the steel material for an

anbedigieat) adeibal poriomum tscludihg the)top tihe bberg ehds of the steel material
di mension L2 of the Hbeam 6, the length A of the

RRahBferdtount REnfigRfus SRU Siodas Qﬁu%H‘ﬁgiﬁ_It? SectidBICEHS Abross-section in
for an underground continuous wal

SRRBIRSRRL BN EATRERSH, 9 BE oF e Dbed MG 6L Shea g are

forward end side of the steel material for an
#%§f-ound continuous wall 1 wth a cross- section
conposed only of the hat type steel sheet pile 2
sat i sf Inethisgmabegimenty the relationshiy esween ﬂ@ﬂ?l%h diznepsipn L1 of the hat
0.50, and further satisfies B <- LI x 0.30. [00411 As
tlee Gtdebsidegine/2(the nvérhik 1dngth efithe ststlepiteshldet apimder@oofd
the respective enbodinents, the joints 14a and 14b

Qérﬁlduﬂﬁﬁﬂ'mhjhﬂlef 1eh R %rﬁéhsid?ﬁ,ﬁtﬁi'ﬂ'lé BLbdai6, the RAGthA af the portion at
the end of the hat type steel sheet pile 2

H?'}%raéﬁhlﬁc%dofl?ﬂc Gedl %atél‘?illfbf;ﬁ‘ RS SEnd QntihhGustRd] ?vath a

one of the arn1sect|ons ocated on the upper
on the p

h a..l Vi
P BB RGPS ) Foke HOCHBL P e ls 5Bl 08 1‘%@“3 of the
whi ch opens tomards the top,of the_draw war d.on
pw@oaagﬁae tpyward end side of the el gt fqr@ntwggrsé%géﬁ%ﬂﬂuw wall 1
side, and an engagenent claw section 13. Moreover at
with aemosseectidrecaupsed oflyofithediabtype steebsheetpile| o satisbigs Acr B=L1 -

t he upper right on the page, a groove-shaped joint 14b

LS, As®vitidfies M 1g [ DPESd Zariled chtindicd Bmnarxd). 3td

i ncl udes a groove 12b, which opens towards the bottom
g(§04t1i£e 28 drawi ng (downward on the page) in the
Irection of the H beam 6, and an engagenent

As described above, in the hat type steel sheet pile 2 of the respective
embodiments, the joints 14a and 14b are integrally formed on the arm sections 3 and 4 at
the end of the hat type steel sheet pile 2 manufactured by a hot rolling process. At the end
of one of the arm sections 3 located on the upper left on the page, a groove-shaped joint 14a
is provided which opens facing upward and includes a groove 12a, which opens towards
the top of the drawing (upward on the page) in the opposite direction to the H-beam 6 side,
and an engagement claw section 13. Moreover at the end of the other of the arm sections 4
located at the upper right on the page, a groove-shaped joint 14b is provided which opens

facing downward and includes a groove 12b, which opens towards the bottom of the



cl aw section 13. [0042] Wth regard to the first to
third enbodi ments descri bed above, whether or not a 5
nore econom cal steel nmaterial for an underground
continuous wall 1 can be realigzed w thout
encountering practical problens was investigated.

t&@bﬂryvard wheRe ?é‘g‘éE‘ﬁ{ﬂhH Qbrk &bt dFené Bl aR 6 %nWahlenfagement

as sEo n order to suppress crown

t (top end (rear end) displacenent) of the
g#gp ﬁ%ﬁg$lal for an underground continuous wall 1
to not nore than a 10% i ncrease fromthe crown
&Q%ﬂacenent Y (that is, 10 not nore than 110% of the
crown di splacement Y) designated by design for when a
st eel Wit wgam to flyr fizshtauthttd egrbodmaentsotesknbrslabowal whether or not a
whi ch includes a hat type steel sheet pile and an
hdve atBreied k] herghhfr ve hddgtonge thgtinuabonglltinen be realized
entire length thereof is used, the dinensions of the

n
%@é%ﬁfﬁéﬁﬁer b el S 95 BBt *%S?‘ﬁé%‘” vhen
aned..st puct ur al
SOt B e AT S Bl D Warﬁorﬁ%ﬁ taﬁP%Prﬁfsm%?‘ém
ged, and graphs of wn di spl_acenent how i n

#iSEF acgme (fpsng ( mrén@rfﬁ%fﬁ%c&me §@£ € sfef mpigripl Tor an underground
di mensions in FIG 5 are as foIIovvs (1) The wal |
hentihousinial Itthaotmprgthards h¥edneeast fiom theskawmaidplgeanerd Y (that is,
| evel (the 20 bottom surface after earth is
ascaved thah 1104 of ttee @own dikpRidehantey Odesidnatel bysletiga for when a steel
hei ght di nension froma virtual ground level (in FIG

tatdrii fH BURHergr QMR codlinddiR Wil hith MR b et t%?@?teel sheet pile and

earth pressure 1s applied to the steel material for an

HRAERaL] ﬁﬁ%%?{khgﬂ% R R L rgﬂ%%@fés used, the
ontlnuou wal | he earith on .the Ieft side
enstngioF e e Ko UBECTEFRI B U YR g5 onsidered a
wall 1) 11 to the_planped ground I evel 10 29 (3). The
HoYs: dior sreheaphodimentsiramed staichrel agplysisaras nelffia@mdtlﬁévhmh various
virtual ground |evel
N-values of ground and wall heights H were changed, and graphs of crown displacement

as show in FIG. 6 to FIG. 9 were created.
[0043]

The main dimensions in FIG. 5 are as foliows:

(1) The wall height H is the height dimension from a planned ground level (the
bottom surface after earth is excavated) 10 to a ground surface ¢

(2) EL is the height dimension from a virtual ground level (in FIG. 5, the ground
level at the height where the same earth pressure is applied to the steel material for an
underground continuous wall 1 by the earth on the right side of the steel material for an
underground continuous wall 1 and the earth on the left side of the steel material for an

underground continuous wall 1) 11 to the planned ground level 10
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11 to the forward end 19 of the hat type steel sheet
pile 2 [0044] Regarding the steel material for an
under ground continuous wall 1 of the first 5

enbodi mnent shown in FI G 1B, specifically, when
used as a retaining wall 8 wit'H the configuration

shown {7} ﬂe%egetr:itfbn%eﬁﬁ‘ﬂ?m\’mg héight diaRdsigh fbth KR Viud) %?ound level

unit aréa is applied to the ground surface 9, to

SR Bl il bl OSSR ¢ oSpect ke

t he hei ght H was investi gated by the franed

904 e ¢ ural anal ysis. The obtained results are shown in

FIG 6. 10 In a case where a steel material for an

under gRegardingahe staelonatenall for shimdergrioned cetdmuausiwell tlygidhe first

steel sheet pile and an H beam of equal | engths wel ded

togetinemt shongin RIGe1 Bhoreepbafigilly, When esdd dstaltetaining wall 8 with the

conventional steel material for an underground

5’151? BMRSshoVa ih F{TQVS nIQaEQS% WHERS 8 1SRG 19 k[@/ﬁgm}r Lt Elleg’xs applied
ong the entlre I'éngth) is used, the maxi mum val

f..the crown.di

o e ol 5 B 5 el Bt B e end 20
BH0E oGt BB AP VEPrabeth g BB SAEDY Ve pyeigated by the

nore than 40 nmto 45 nm Accordl ngly, by _designing
framedtstutturappalysis. The obtainad tsnlis atersiovwone FHadus wal |

so that crown displacenent is within a range not
exceedimg cd% ¢ e steblanatetial for annndbrgiouad eomirtuols wald Svhich
nm designated in the design of the conventional steel

PRy @fek @lhat {%/tfpe AftcIHLBI 10 hn 30 be AR tof Ry eA Jeni@ld wel@é@t@gether along
d| spl acenent is suppressed to not nore than 50 mm

Cﬁxtlré Eﬁ%@%ﬁ:&??ﬂﬂ@é&rﬁ’@n ({nai E}gel%gteéi?lrﬂé%ﬂ bﬁ’d dél%ﬁn@gontmuous

ergrou con uous wa

0 i cul ar rac i cal ment to.using such
&P&Q‘f v b e ool Shosh i b 6 PR Rt aeitod
t he retaini n% wall 8. Thus in the present invention
pREImENGHpenidht erosmelitplacemest iset 41&05@@ fHBh Epribiggeason, the
increase fromt he crown di splacenent Y 25 [n]
debngiyuset ¢onventondbsi¢a) maddrial fe anomdengraund abnismeaks wall is designed
material for an underground 30 continuous wall.
to exhibit a crown displacement Y of not more than 40 mm to 45 mm. Accordingly, by

designing the steel matertal for an underground continuous wall so that crown
displacement is within a range not exceeding 10% more than the crown displacement Y
(45 mm) designated in the design of the conventional steel material for an underground
continuous wall, crown displacement is suppressed to not more than 50 mm. For this
reason, the design of the steel material for an underground continuous wall is simplified,
and there is no particular practical impediment to using such a steel material for an
underground continuous wall as the retaining wall 8 Thus in the present invention, the
crown displacement is set to not more than a 10% increase from the crown displacement Y

[m] designated in the design of the conventional steel material for an underground
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[0045] In FIG 6, the horizontal axis shows, in
di mensionless form the ratio (truncated Ilength A [n]
/ wall height H[n]) between the cut |length (truncated
length A[n) of the 5 rear e 20 of the H-beam 6
and the vvaII height H[m . The“vertical axis shows, in
&Hﬁ ss form the ratio (crown displacenent when

S truncat ed / crown displacenent when entire

@ﬁ%ﬁh wel ded) between the crown displacenment for a
d Jhation of an Hbeam6 with a cut rear end 20 side
and a hat type steel sheet pile 2 (described in the
graph d8 FIGd? éhwh@t@ptaé@@ﬁégtwwé dirpensiaadgss form, the ratio (truncated
truncated"), and the crown 10 di spl acenent for an
Heedogeth v [6in Jelrvela L hiadi ghityi fm Btbeedveesitbe tutdehgh Zirefcasguength A [m]) of the
l ength wel ded together along the entire |engths

trogr @2 0(¢fepc Hikadh 6 Bnd e Vﬁilﬂﬁéi%lﬁsﬂ m§." PMEvertical axis shows, in
di spl acenent when entire length welded"), that is,

e Ly e
ARG B 5 T P S P S

crown displacement, 15 in each case, .in order to keep
taeEmnbiRRlSa o 2B fhPean A with & Pehisaicind A Ocrideanska as tynst stegd ﬁheet pile 2

than 10% as shown by the vertical dashed I|ine,
ddegcribgd onthe [peapberst' aronenl displacemenmtowlgent Hateeb00hcats "),laed the crown
wal | height H Furthernore it is apparent that if the

sEfdacnedn fdrefd-bedrb dadtheese kizel steaf piRTofléjuabPlengthewelded
hat type st eeI sheet pile 2 and the rear end 20 of the

"tlbg R thehes c?egcﬂ@dll %? h bL ¥ EQR ch%;iacement

nne groun gﬁreve 10 to t e groun ce 91in
a| ni.n ruct ed from steel mat
SR e Lok B s e o 9%%1810“? of Bown
| acenment increases rapid/y. In contrast,,
s‘éaﬁtwe@h e R ; beéttt@éttpth?weé © PTgRRrtiog OéthetCHédlmensmA
hat pe steel sheet pile 2 and the rear end 20 of the

ﬁhe@retaxsend@@ sifsrad thendrbeagogadihe midedgpportien gherown displacement,

fromthe pl anned ground | evel 10 to the ground surface
Qnieach e b ofdet & depghavidded Broponsdr efttrewn Hisphictment to not more than
steel material for an underground conti nuous wall 1,

300% [ 3&h6wh By He VetGER Rhe@ Nine! WifngianHedFBRAL loSof Bitfre than 50%
low. In this nmanner, when the separation
of the wall height H
Furthermore it is apparent that if the separation length (A) between the rear end 18
of the hat type steel sheet pile 2 and the rear end 20 of the H-beam 6 exceeds 50% of the
wall height H from the planned ground level 10 to the ground surface 9 in the retaining
wall 8 constructed from the steel material for an underground continuous wall 1, crown
displacement increases rapidly. In contrast, if the separation length (A) between the rear
end 18 of the hat type steel sheet pile 2 and the rear end 20 of the H-beam 6 is not more than

50% of the wall height H from the planned ground level 10 to the ground surface 9 in the

retaining wall 8 constructed from the steel material for an underground continuous wall 1,
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length (A) is not nore than 50% of the wall height H,
conpared to when the separation Ilength (A exceeds
50% of the wall height H the steel material for an
underground continuous wall 1.is sufficiently rigid,
and is al so i nexpensi ve and Iiahtmeight. 51n

S5 BB BB 16 1506 00, e scpcin
1ok DL e B 0 L P12 S9TE SESHR o when e sprion

under%round continuous wall including a hat type stee
dengh () prceadiod 0% of thepualhheightdduithe steehgatesalder geynderground
together along the entire length thereof is used can
kentinediustvelnkd, suffitderal yatigid) amaieit efsb dhexpornsienand lightweight.
under ground conti nuous wall which has sufficient 10

rigidi 1y a8difioRS%isQRSwh REFIG. OO 4R reACe@NEisIR of thd M®eam 6 is cut to not
H- beam 6 can be cut to a | ength exceeding 0% of the

e L o e 8 S0 O B ) ) e e

height Hfromthe H beam 6, at a .l height Hof 5.5 .

o intiel foT e S Rl SRR WA el i hetiyestgsl heet pile and
hei ght of 6.0 m 0.6 mof the H beam 6 can be _cut,
rdadiibesm@Tieaual dengthfexpléed together plengthemiire lengthi thereobis used can be
to 50% of the wall height Hfromthe Hbeam6, at a
wadihtafredgintd 4-stedl mhatsrizhfoRavandergrbutideoritinbeenwall educhides sufficient
cut, and at a wall height of 6.0 m 3.0 mof the

hidigiat ) Kagbtiigedut , which allows the use of a
significantly | ess expensive Hbeam6 and results in

gpoidiexpensi ve steel material for an underground
continuous wall 20 1. Furthernore, also apparent is

that at, pot.mgre.than 30% of, the wall height..H .iher .
02 Padtgtalnh ant BoSaRs kel ne il 408 ot RBtai %t wa height
%Eﬁl acemantg, a@j ? msntiier s obtained _which is .

§ g mpys thans s Qa of thewal] bgightdl. Bor examwicy hign gutting up to 10% of the
continuous wall in which the hat tsh}l/rge st eel sheet

praleheighind frometheithbeam 6, staveall heighidief §.8myt0:S5 m of the H-beam 6 can
di mensi on. Moreover, in the graphs of FIG 6 described

deane aadat kFwallheight bf GO B, Gléscof the d1-b&bn behobe cat, eRaking in an
where the N-values of ground is 10 and the wall height

e s e 510% ko o .
H s ﬁeigh'ﬂ. 1 of 5.5 m, 2.75 m of the H-beam 6 can be cut, and at a wall height 0f 6.0 m,
3.0 m of the H-beam 6 can be cut, which allows the use of a significantly less expensive
H-beam 6 and results in an inexpensive steel material for an underground continuous wall
1. Furthermore, also apparent is that at not more than 30% of the wall height H, there is
little variation in the added proportion of crown displacement, and a member is obtained
which is similar to a steel material for an underground continuous wall in which the hat
type steel sheet pile 2 and the H-beam 6 have the same length dimension.

Moreover, in the graphs of FIG. 6 described above and FIG. 7 to FIG. 9 described

below, a case where the N-values of ground is 10 and the wall height H is 5.5 m is indicated
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is indicated by a white circle, a case where the

N-val ues of ground is 5 and the wall height His 5.5
inis indicated by a white square, and a case where
the N-values of ground is 10 ggd the wall height His
6.0 in is indicated byablack quare 5 Here, the N

\{) r?pulgg%l«?‘c@cl%% ctége{aﬂgltre (}h%gll p&nﬁgggggﬁé th%qgalidlgeri%ht His5.5m
N RGLEL 0 -

predeterm ned height, required for a sanpler to
ﬁém b an is inficaigd buravhits squpreeaid @ came vérelbsNirvalnpeof ground is 10

expected result is that the larger the N val ue the

sand [theewvall height Hvim 6 00mds Bplicaeirtgnd bladosquake hi gher the
wal | height Hthe |arger the crown displacenent, which

i's al §grappafeind fs%maﬁﬁhethgﬂ'lﬂﬁﬁﬁes 0t AdneNextd compacuon of the
regarding the steel material for an underground

AP oo BRI TROC PR Rt 0 g AT Brows. by
&ag\@%‘%& %ﬁfﬁ%&%ﬁﬁ&%ﬁegw %é{l ' %ﬁ@t@hﬁe wfg{%e%b% Reight tequired for a

i ncrease fromthe crown displacenent Y [n]. The
cemplardel peratiale he graundHowpredetermirgdadepftoo48] In FI G

7, the horizontal axis shows, in dinensionless form

t he ratThe xpectad adselt is 26t the rr@*gdsr tBe Nngalve the emallér thb esiwn
pile length [m) between the cut length (truncated

cﬁﬁﬂicﬂsnﬁm [afd YheHighe?@hed ﬂﬁl\l\/ﬁ&ghﬁq theldrgRf theleeowh Hi%ﬁm:@ment which is
the overall | engt h the hat type steel

a
csletﬂ%eé%? @ﬁ%m%{g%ﬁb QLti cal axis shows, in

Al ess the ratio (crown d| spl acenent
\é@ﬁgﬂl—k st eel truncated / crown displacement when
e | ength wel ded) between the crown displ acenent
for a conbination of an Hbeam 6 with a cut forwa

rd
end 21 Npddegdineghe stegkmatoral for @évniqﬁgeﬂnfbw@mzous wall 1 of a
(described in the graph as " crown di splacenment when
Hesorsb¢mBBlimenty ircthe eathy maaner astfer thedst esilodimensnéramed structural
for an Hbeam 6 (uncut) and hat type steel sheet
analysis was performed to find the dimensions that keep crown displacement to not more
than a 10% increase from the crown displacement Y [m]. The obtained results are shown
inFIG. 7.
[0048]
In F1G. 7, the horizontal axis shows, in dimensionless form, the ratio (truncated
length B [m] / overall sheet pile length [m]) between the cut length (truncated length B
[m]) of the forward end 21 of the H-beam 6 and the overall length [m] of the hat type steel
sheet pile 2. The vertical axis shows, in dimensionless form, the ratio (crown displacement
when H-steel truncated / crown displacement when entire length welded) between the

crown displacement for a combination of an H-beam 6 with a cut forward end 21 side and

a hat type steel sheet pile 2 (described in the graph as " crown displacement when H-steel
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pile 2 of equal |ength welded together along the
entire length thereof (described in the graph as "
crown di spl acenent when entire I ength wel ded"), that
is, increasing rate (nondinenﬁéonal) of crown
displacenent As shown by the | ati onshi p between the

F]Lglr %g?f %‘g{]%‘? I i‘ﬁ?ﬁﬁg%g% %Il Ejgé]gje% {?Incﬁﬁt%ﬂé ﬁﬁtv’@f)gsteel sheet
S RE TR T

added pr oportl on of crown di splacenent to not nore

tgRarh a0bgrows disphsgmept whereentise langtt weldedadthet igeincreasing rate
cutting can be perforned to not nore than 35% of the
duendiidensiemd) bf abwhhiésphaemicyp eA stheein ishthe trelpiidbreship bet@een the
Furthernore, it is apparent that if the separation

| eegition Bfﬂk%%@mnfsiaﬁ B Eié f Y&r dle iArd 31 Sibe ohﬂfe HY¥B&n 6 with

steel sheet pile 2 and t orward end 21 of the

eﬁﬁ@ﬁbg}?éﬁ‘%\%ﬁﬁgﬁngﬁsﬁﬁfw {ugi;eld% n@{ Z‘lrllma {) g\:lrﬁ gisBla'i:Qrﬁent in each case,

unde cont i nuous .wa di spl acenent

R ri S KoeRbF G HAPSIE Phem diSH femeBb L S e than 10% e

l ength (B) between the forward end 19 of the hat

@@&’P byt{beverpiralalashegiine: pting Fombeipatymed 1o J;Obmorq%an 35% of the
H beam 6 is not nore than 35% of the overall length in
tdverdlidapgth odithedwt type sofel shevet pidt 2el material for an

under ground continuous wall 1, the rate of increase of

crown Pdirﬁ;@hﬂ@lem@iﬁ ﬁ)ﬁreiﬁﬁﬂiat ifaM¢é selpBratiBh SenFRB betWdi@ithe forward
i

the separation | engt s not nore than 35% of the

Quanal dr henat *‘b sﬁé@ﬂgﬂée? g11 9 a'}qgngt PR RA 3 L A 18R 9&{6 exceeds

exceeds 35% o ver the steel materi
f d ff
8 AP R B A ol *{fé&i%@ {irfundesground

Accardin the H pbeam 6 can be cu a | engt

&8@%%%3‘«%% 9§D ABFBeA BTOAS98 TRRIAL Hbc%\?éﬁta}flthe separation

| ength of the hat type steel sheet pile 2.

Hemgth B heteeernths forsyapderainkS dfshe bat mpe@tteeh gheehpiles? arskthe forward end
20% of the overall length of the hat type steel sheet

31l of tRe Htlbeames issiot notd then ¥3%icdtheasverall lehgthad dedength direction of the
proportion of crown displacenent, and a nenber is

e i@ a? forhigherg ?mﬁﬂd%hﬁﬁudlﬁ v@ausi eRd rafeaéﬁﬁmhsezdrrcrom

an under gr ound contlnuous wal I in which the ha
eﬁgt%h%?{ngn S?@hwp |IIll ﬁnszmal'ﬁger,t\pﬁen'_t'h? S%a%oﬁ%’r%tﬂ Eeﬁotc‘ 8% than 35%

of the overall length, compared to when the separation length exceeds 35% of the overall
length, the steel material for an underground continuous wall 1 is sufficiently rigid, and is
also inexpensive and lightweight.

Accordingly, the H-beam 6 can be cut to a length exceeding 0% but not more than
35% of the overall length of the hat type steel sheet pile 2. Furthermore, also apparent is
that at not more than 20% of the overall length of the hat type steel sheet pile 2, there is
little variation in the added proportion of crown displacement, and a member is obtained

which is similar to a steel material for an underground continuous wall in which the hat
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O her aspects of the configuration are the sane as for
the previous enbodi nent. [0049] Next, regarding the
steel material for an underground continuous wall | of
athird 5 enbodinent, in the gne manner as for the
first embodiment, franmed structdural anaIyS|s

pc?%é &E%]Psgﬁétg)]glf ! nag)dttﬂce He 8 h&vcdﬂh ngt Eé?]%‘tl{ (?1%ﬁ510n

por e respective cut e rear
end 20 de and f rward.end .21 side of t
that ké *Hpﬂ%?saaﬁs a1 tsicapEaation areﬁﬂ? S3FG & @ﬁéﬂ? 1%{3‘?85}9 embodiment.

i ncrease fromthe crown displacement Y [nm. The

d8P49Ined results are shown in FIG 8 and FIG9. FIG 8

shows the results for a case where 10 the proportion

of the Mext, legiginy tBe pted] mitetificfof ar wadedgrenl] dntinfiotsreall 1 of a third
H beam 6 is fixed, and the proportion of the cut

| @ediménd 1H 1hearhb ghoh 88 asTOAER Girst chebddsma! fraded Ethéeturl analysis

shows the results for a case where the proportion of

08 gk B B DR RS BB e corenss
t he, f or wa 1, of F

Hee e i 2898 B Fepverifind 20k ﬂgths&ﬁa” e

end 21 and the rear end 15 20 of the H beam 6

f@ispnesment by nQgnese thanea KiY6 incerse Arom thejerewn disalapement Y [m]. The
end 20 of the Hbeam 6 with respect to the wall

hatitgihtd tdsulanate sbawsn il BIG. 8tand F16f 9.t HE. Bushotve thytrhsuBts(faf a case where
of the forward end 21 of the Hbeam6 with respect to

t e pedRir@dd of tBE 8kteRfth FRn SdTaRE fd¥ivar] éde2] ¢fahé Welkadso is fixed, and
f ol Ip [ 0050] Zoﬂ%pem fically, FIG 8 shows the

e Bé&dn%g?%leéfﬁé( EE&Q %é)tg [ﬁé] dﬁ{iﬂ'ﬂfegr énd 50 siQf id el eFIG 9 shows the

end e the proportion o

n
trﬁaulﬁi“fsasﬁ?% hon e gestc 0? 8§ @ﬁec [ Eaef R i R eng 30 sde is
upder ground conti nuou e o |1 e pi
| ¥rgh Andthemiepartien p %@ 2yt et el Sl dorypr e w"fa%la?#@e H-beam 6 is
fixed at 0.30, that is, with the cut Ienth g]
t Yreieflo Fem dhesp digares §iagid % vhem eutting bath the ELB‘W-T Mtang the rear end
constant value. Fromthis FIG 8, in order keep the
C2(bwfithe Hsbdanc 6 feasiblt gativaof 8fe cutizhgthtApn] of thdfdar erel Hbsfthe H-beam
fromthe crown displacenent Y, to what proportion the
r @ith&8&hect to the wall height H, and feasible ratios of the cut length B [m] of the
forward end 21 of the H-beam 6 with respect to the overall length of the sheet pile are
derived as follows.
[0050]

Specifically, FIG. 8 shows the results of varying the cut length A {m] of the rear
end 20 side of the H-beam 6, while the proportion of the cut length B [m] of the forward
end 21 side of the H-beam 6 with respect to the steel material for an underground
continuous wall (the overall sheet pile length of the hat type stee] sheet pile 2) 1 remains

fixed at 0.30, that is, with the cut length B [m] of the forward end 21 side of the H-beam 6

fixed at a constant value. From this FIG. 8, in order keep the crown displacement to not
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20 side of the HHbeam 6 can be cut with respect to the
wal | height His investigated. Because as the cut
length A[m of the rear end 20 side of the H beam 6
decreases, naturally the rigi $§y of the steel

mat eri al for an underground cort’i nuous wall 1

| DOLERIRS 109 r'i_l £ &Blv@lccﬁﬁﬁﬁerﬂe?t Lot Prdé;ortﬁ(ﬁ) the rear end

appar ent that en t e cut leng

o3 5i0n S5 Dean sy el har ety b B pSRRTHAS bovestigatee.

crown dis Iacement can be kept to not nore_than a 10%
i Rerassg as the 6w lensh drlgulef theirsgead eftwidle oy thed{-beamé decreases, naturally

vertical axis and horizontal axis are the same as in

Fib&righdity ¢fGh& dtkel Maténial fdreanmmdergrdiinG. co8tismssvallnleincreases, and crown
results of varying the cut length B [n] of the

f afspREenands Rlusddda i9hppaént thdd @aieh Ghe WA drytH AST the rear end 20 side
proportion of the cut ﬁ)ength A[m of the rear end 20

S é)gc%sﬁg 0‘%%? ﬂ)‘c_FL \Qﬁ?@% glétvﬁ Bnﬁq&c?é BSPéxcEQ%g(W% a\é\@llléwlll~I E% gﬁ]vcglcal dashed

remal ns fix the cut

f th f th b at
Bl Eamym Sohfimeheane R b pel g o, 1 e B rom the crown
crown displacement to not nore than a 10% 15 i ncrease
t Bisphsementoparl i e veréca axisape henzpntal axisgse te sape as in FIG. 6.

H beam 6 can be cut with respect to the overall
| E¥gih of the steel material for an underground
continuous wall 1 is investigated. Because as the cut

| engt h Buftidrmete, FD@. & sHowartHe f3dItLdf wirfiag tHe dud &enlgﬂbBEEfﬂ] of the
6 decreases, nat ur al | y the rigidity of the steel

MRirGhtnd O 80RO BERY Bdwﬁﬂ’aﬂiefwmlmbhhé cut length A [m] of the

i ncreases, and cromn di splacement "I's reduced, It I8

appar e

SRAFHIY %ﬁ%‘ (BTG P Eﬂeqx’?l%l%délﬁ%F %@5 fixed 0.0,
teel m al for 0 0 1
(hafis %@aﬂﬂs@%&%ﬂ?ﬁl Carid 25 abe B e B g constan
as _shown by the vertical dashed |ine, cromn
dvalpe-aEeme tis EKA Spm qeden keep throtrowp désplasament towg more than a 10%
increase fromthe crown di splacenent Y [n]. The

vertdasalto avhiaspraportivanthe fantvald eandi2d shdecoftthe H-lssmet asn becut with
FIG 7. 25 Moreover, as shown in FIG 8 and FIG 9, it

| fespRRAS ﬂﬁtovkﬁﬂtleﬂﬁﬁ of {HetceE RAlMal 7 ad Gndér@Rind coMinuous wall 1 is
between the rear end 18 of the hat type steel sheet

rlv@st?ga%q BddGudeSR hEAH lgn%ﬂpﬁ [m] of the forward end 21 side of the H-beam 6
decreases, naturally the rigidity of the steel material for an underground continuous wall 1
increases, and crown displacement is reduced, it is apparent that when the cut length B of
the forward end 21 side exceeds 0% of the overall length of the steel material for an
underground continuous wall 1 (hat type steel sheet pile 2) but does not exceed 30% as
shown by the vertical dashed line, crown displacement can be kept to not more than a 10%
increase from the crown displacement Y [m]. The vertical axis and horizontal axis are the
same as in FIG. 7.

Moreover, as shown in FIG. 8 and FIG. 9, it is apparent that when the separation
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the H beam 6 exceeds 50% of the wall height Hfromthe
pl anned ground level 10 to the ground surface 9 in
the retaining wall 8 constructed fromthe stee
material for an wunderground caopntinuous wall 1, and
the separation |length (B) bet n the forward end 19 5

e B B ST By e R S0 ARl o 20
5B bR S hE LR AR B v 10

increases rapidly. In contrast, if the separation

| giognd surfyce ‘fﬂ@ttm@ﬁaim walh$ censfrugied grom the stest maigsial for an

steel sheet pile 2 and the rear end 20 of the H beam
6undergoundoseinubanwald % afd thheepeadtionHedgih (B)}-bdtween thedforward end 19
pl anned ground | evel 10 to the ground 10 surface 9 in

t B?th'é_@ltaﬁi'y?'b BeMihkbt $1eCORR the! €4redrd EQIM T HEthe FRBeam 6 exceeds 30% of
mat eri al "for an underground continuous wall 1, and

t r.at i . r . .
AP R b B LB AP in e e
end 21 of the . H.-beam 6.is not e .than 30%0of the .

oV EFCHion. FrawgiRecpat Wctbapes A El dp CPRFSkyf the separation length (A)
under ground continuous wall 1 in the_ length

dbetaisen dhe, reurpad rl§tod ther hat pmestesbsheet pifeohndfibe prag sadhad of the H-beam
is kept low. In this manner, in this 15 case, conpared

t 6 inhdienore dpas$0% difths tvel height Hrficah theplanand groaed develih@ito the ground
continuous wall 1 is sufficiently rigid, and is al so

| BEFRLSINEe Afning SHHIVME L@ tructE Bod] thikes] etetibh®r bh @nderground
rear end 20 side of the H beam 6, although any val ue

e??xﬁﬁ“ﬂfcﬂgwaﬂ% ad tﬁ@%@ Wiaaltilonli'&i.gﬁi'{B)Meﬁ%eﬂ@ﬁ&fc&‘@% ¢ARQYR T the hat type
of fers econoni cal advantages,” at 'values close 20 to

0% of ,the. I i ght t  cal .ad

OBl b6 Pl i SEPROTHER) s ARBRTEEI e o e

exanpl e, a value of not, | ess than 10% and. not noe .

¢ RsTak Gedh of e Steqampterial ff an prdeseropad Eotingous Wall 1 in the length
Furthernore, when cutting the forward end 21 side of o
t Higectionb8wmra®, of darérse gf cravgn displerement sddphlyvo dndhis arpaner, in this
overall length of the steel material for an

uBskel gdrapured eosthenuasess theaktdel inagesiatl &g @nivbdetgadmmdeontinuous wall 1 is
of fers econom cal advantages, at 25 cutting ratios

ckosRidnfy QD fand a1 QY BleRpdnsvenal Mghfweidie. St eel
mat eri al “for ‘an underground 37 continuous wall 1, the

e@ﬁﬁggical advantages are mnimal. For this reason,
f or "éxanpl e,

When cutting the rear end 20 side of the H-beam 6, although any value exceeding
0% of the wall height H as described above offers economical advantages, at values close
to 0% of the wall height H, the economical advantages are minimal. For this reason, for
practical purposes, for example, a value of not less than 10% and not more than 50% of the
wall height H is preferred. Furthermore, when cutting the forward end 21 side of the
H-beam 6, although any value exceeding 0% of the overall length of the steel material for
an underground continuous wall 1 as described above offers economical advantages, at

cutting ratios close to 0% of the overall length of the steel material for an underground



10

15

20

25

for practical purposes, a value within a range from
not less that 5% to not nore than 35% of the overall
| ength of the steel material for an underground
continuous wall 1 is preferred,. Wen cutting the
forward end 21 side and the reaf end 20 side of the

h
REATE T éecroggwéca;'éfva@%%&%%%ﬁgé@n@hanr%a}%@%p for cxampl,
h %. 0 | ht h
&Br Qrggtgcfeabpé@g%npsgqg eévr\%pget %9 H %tnqq@ tto I?Ot rrligre than 35% of
preferably set to W|th| n_a range fromnot |less that 5%
ftee peralidsingth ofghe gochmaterialdovarevndergropehepitiingpus well 1 is preferred.
steel material for an underground continuous wall 1.
FWhehertting the foovardlehy 21 side ahé gt leaodnd Iesideaf the Hibeam 6, the cut to
section of the steel material for 10 an underground

GRS e PEIRHS0 ¥1at bf the\MLbed, 6he p&%rhbl@gse%%'t N&s &8s, | ln?d not more
not nore than 500 mm Accordingly, if the rear end 20

e d f
Qllf%an %t%’dg?r?eax%lfhélghﬁﬁ td%ee?ut té(ﬁ{g ﬁgg\%as{éiggg P Irl;bc}]e 8f & Frpeam 6 is
en th rear epd 18 f the hat
ShuTerbly L byl & e B o frso e fﬁélquﬂ%é%ﬁxaa%os/o of the overall
preferably not |ess than 500 nm 15 [0053] The net hod
fl%ngﬂp pbrgstashmetssiakfos en underevauagl coutinupys wadldr gr ound
continuous wall 1 of the present invention is as

f ol | owFurthemsdre trivembAy, thy eagthtcfehe sheaid gictien 2f dwdtdehmaterial for
H-beam 6 which formthe steel material for an

WRARkEgeMHd oRihldtE @Sl MRhich thé et RRIRE clathe iShRRSore than 500
and di mensions of the hat 20 type steel sheeft pile 2

3. tf—“&‘éor’dﬁ%@j’?‘qfﬁe A4 A8 2607 Ol ]@%@aﬁﬂi fslggp%&%' ?rom the rear end 18 of

enmbodi ment he present 1 nvent

te sheet roduced ent.ir a hot. rol li
STy eﬁaﬁ%@ g erzriny IF@%Jé)(é%%W% e n@g@ of the hat
can be used i n_whic he joints sections_are_ pro ed
syPesterd sheeh Pile A gng Fl%fcré%fse“élr?@ ofdbe Hebpapy6 ish@e%mhly ot lest than 500
sections 3 and 4 by welding. As shown in FIG 3A, one

a¢fmt he fl ange sections 6a of the HHbeam 6 i s di sposed

on 25 the opposite side to a channel D forned by the

Wwets3] and flanges 5 of the hat type steel 38 sheet

pile 2, and the one flange section 6a of the H beam 6

cont actihel@hWr frodlitiffz 4R steel material for an underground continuous wall 1
of the present invention is as follows.

First the hat type steel sheet pile 2 and the H-beam 6 which form the steel material
for an underground continuous wall 1 are prepared. The shape and dimensions of the hat
type steel sheet pile 2 and the H-beam 6 are as described in the above embodiments. In the
present invention, a hat type steel sheet pile 2 produced entirely by a hot rolling process
can be used, or a hat type steel sheet pile 2 can be used in which the joints sections are
produced by a hot rolling process and secured to the arm sections 3 and 4 by welding.

As shown in FIG. 3A, one of the flange sections 6a of the H-beam 6 is disposed on

the opposite side to a channel D formed by the web 7 and flanges 5 of the hat type steel
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surface 71 of the hat type steel sheet pile 2. Here,

the separation length (A) between the rear end 18 of

the hat type steel sheet pile 2 and the rear end 20 of

the H beam 6, and the separat%Qn l ength (B) between

the forward end 19 of the hat Type steel sheet pile 2

apett bhe 25afomwand ﬂ@ﬁ‘g‘a s%%tlﬂﬁe 64 BF‘[ ErReam & c%ﬁ%c%%é’%ﬁq outside

appropriately to obtain t st ee mat eri al

RS s A e

hat t it eel sheet E e 2 and the Hbeam 6 are
SRt i S ol hedis frpeistrerTset i 2 Bed hegPaesdan offiee Hrl%ﬁagw and the

section 6a of the Hbeam6 are secured to the web 7
sepasitim lsugth 4Bebatwetmthedorsardfead 9 of ithbchap typerstech slieet pile 2 and the
type steel sheet pile 2 10 along the entire |ength by

dorvekdleM 2| 0084 [H-bbgn Bt adiusted a%ﬁﬁﬁﬁ:ité@ttb RBtaif e steel material for
under ground continuous wal | of t present invention

g uﬁ@&g%ulﬁ@lceﬁ‘ﬁnu%%s 8ot Be Efodimen (’fjb &géﬁ@éd%b%&f €

the st material for an undergroun contl nuous

wal | 1.0f .the presen rect. h
fRont Bl RS e&fmﬂgf?*%‘aﬁ?rﬁ?l W B GRY FHoE 1] dqdhOFi-beam 6 are
rear end sectign h mat eri al for an
em&g%qto% OWBAR Fﬁé&%& %DWanl espofithe ﬂﬁ%ﬂ?pssaﬂqswaofcthahbbeam 6 are
(c%wgﬁ section) 16 of the driving machine 15.

fghth¢ welr cuiside syifael | (omter sudnshwidenEthe hatiyppsteel sheet pile 2
of flanges 7 of the hat type steel sheet pile 2 are

ehnp thd entfredength bhe weldWp 16, alternatively only the

web 5, or both the web 5 and the 20 flanges 7, may be
ed. Then, with the forward end side of the stee

material for an underground continuous wall 1 as the

| eadi n ri n

cont i naBagieq Br SREafi Bl iRl oL she presen

|n the e direction S by the vi bratory device
E%HNE%? mgﬁg{ "her steel material for an underground

contl nuous wall 1 is prepared, and 39 wth the joint

14a of AsthewsinEIG daines state Whsre the stesdgrtariah far an underground

continuous wall 1 engaged with
continuous wall 1 of the present invention stands erect with the front end thereof facing the

ground surface 9, the rear end section of the steel material for an underground continuous
wall 1 is clamped by a clamp (clamping section) 16 of the driving machine 15. Although
in FIG 4 a situation is shown where the pair of flanges 7 of the hat type steel sheet pile 2
are each clamped by the clamp 16, alternatively only the web 5, or both the web 5 and the
flanges 7, may be clamped.
Then, with the forward end side of the steel material for an underground

continuous wall 1 as the leading end, the steel material for an underground continuous wall
1 is driven to a predetermined depth in the earthward direction S by the vibratory device

17.

Next, another steel material for an underground continuous wall 1 is prepared, and
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the joint 14b of the steel material for an underground
continuous wall 1 which has already been driven, the
ot her steel material for an underground conti nuous
wall 1 is driven at the Iocah’on where it is to be
driven. Then, the pair of fla ges 7 of the hat type

@ﬁl‘? 891? ¢hga Ot Lbﬁ s@e?m@% iaP R An Gh ﬁﬁn@lﬂoxﬁtﬂfw% ¥R 1'Bigaged with

crlbed ove e stee teria

nder contln 1lis
P EGRT LRGSR PHER hen whedidid b 8edvan gh s sready
t he vi brat orﬁ_‘édew ce 17. These operations are re ri)
hesn drivel the pibar stpelmyatemal fpra undergrppng comtignopnwall 1 1s §iiven at the
under ground continuous wall 1 into the ground surface
19catidnewkdry itde tsbe dritenn § hehehe pair ofilenggs Gufdhacha typeustesd sheet pile
wal | of the present invention. Mireover, to formthe

Tegi el cAfel %F@wamg rlG'd@‘dI@Stﬁlbé@abmveaaﬂd tHedkdel Yha@drial for an
steel materials for an underground continuous wall 1

T %#S%a%iﬁab‘%ﬁ%ﬁg%gmb?ﬁj U B YRR caltWard
erial, for erground conti nuous vval I 1,

% %f’ﬂgq?tti‘&“%tf’@'r‘?%’ll%e ﬂgr an under ground cont i nuous

wall 15 1 sequentially driven in this state by

dri vi ngh4sa eRsTREonsTire ppepted forariEe a plusdity of stefl rﬁat@@ﬂs dpizan

for an underground continuous wall may be used

wsigegrbend gorttinuoewsl éahtoriag grouad stirdece S therebyragnetounding the

continuous wall 1 of the present invention. For

drigbend eshtinneey @510 unthe podehnimoetiional | may be
constructed by connecting the steel material for an

under gLRURR £ W JrURY e ¥R unﬁef@r&ﬁd‘%oﬁﬁﬁ‘t%us RBIES 'gﬁlrahty of steel
for 20 an uiderground continudus wal | conposed onl

%ﬁtﬁﬁé%% 7 BRSO S5 %f?lrléc a.ly?,% s TR pm e ground
t I f d N .
Sk Es Seledpinf 14orag 10 BRecret oo Baget thf FEbces] St shitkrial for an
a hat shaped vertical cross-section with respect to

wnisrgrened eosingpyserall brand ke westl magrinlsior ap pedesgrognd continuous wall

havi ng an H shaped vertical cross-section with
I esentialtyodiiven ih erigtiatechy the driomgtthanh@af 15. wher ei n:

Furthermore, other steel materials for an underground continuous wall may be
used together with the steel material for an underground continuous wall 1 of the present
invention. For example, an underground continuous wall may be constructed by
connecting the steel material for an underground continuous wall 1 with a steel material for
an underground continuous wall composed only of a hat type steel sheet pile, in an

alternating manner along the horizontal direction.
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the hat type steel sheet pile (2) conprises a web (7),

a pair of flanges (5) connected integrally to each

end of the web (7) and inclined so as to spread

outward, and a pair of arn1sqﬁ}ions (3, 4)

substantially parallel to the web (7) which are each
connected 10 integrally to@nengé the pair of flanges

(5); the H beam (6) conprises a pair of flange

sections (6a, 6b) substantially parallel to each

other, and a web section (6c) which connects the pair

of flange sections (6a, 6b) to each other |eaving .

dpace Origelpetsed for aaindareasund sontpwovsgath (1) gaypped with a hat type
opposite side to a surface of one (6a) of the pair of

t6elf shaetgeleg@rhavims a hélashaped vasfical lveossksbetinm Wish reshéa fo the length
connects to the web section (6¢) is secured to an
altt@fonsHEkat and 44 )H Okah6) mbndg @ H-dhapeddviirfi€al stsh-ae&ion with
(71) being on an opposite side to a channel (D)

E&BQ&%%E hﬁﬁgctéﬁtg@{&%,‘;ﬁw}%ré'hanges (5) of the hat

ype steel sheet I mensi on (L2) of the

H beam in the l.engt.h directi.on is .shorter. than a

20 a nifrciebYRe e SREChLe FESEREER A S Ui Shr b fibes (>

in the l.ength directiaon, and an overall  1ength of the
Fomested mteEraly i eagheng of the wekt7) apd Inslingd HrRgea shicad pyward, and a
the dinmension (LI) of the hat type steel sheet pile

pa)y of army hectioen(t, ) dibrstantiaBy paratd ta theeweb ERdviigipyresach connected
the Hbeam (6) is located closer to a forward end si de
megraBy td @mcﬁfhhelﬁﬁie@fﬂ@mgewa)a a rear end (18) of the

hat type steel sheet pile (2). 25 41 2. The stee

mat eri gle H0bead(d) Qe%ﬁo%f\%lhwﬂai@@nﬁéﬂge @b‘(ﬁidﬂ@l(diaf, 65) substantially parallel

according to clarm 1, erein a position of a forward
t : ' .
0 akioDler g b Bonb PRIV oiER, ol drflapgs segrions 6, 6oy o

th beam.(6) in the length direction. 5 3. The stee
ﬁﬁﬁggﬁﬂie?ﬁ & °5ﬂ§§$§?ﬁﬁ%ﬁ continuous wall (1)

according to claim?2, wherein a_segﬁration | ength (A% .

bet weeAnOHiEr perfcedfial )Onen epposiesidrito a skace peene (Gpbek the pair of
pile (2) and the rear end (20) of the Hbeam (6) is
flahgersacaondi@n, Gf)ifofie d-bedrh (Gevighi cétfectsitotheawveb section (6¢) is
secured to an outer surface (71) of the web (7), the outer surface (71) being on an opposite
side to a channel (D) formed by the web (7) and the flanges (5) of the hat type steel sheet
pile (2);

a dimension (L2) of the H-beam (6) in the length direction is shorter than a
dimension (L1) of the hat type steel sheet pile (2) in the length direction, and an overall
length of the H-beam (6) in the length direction is arranged within the dimension (L1) of
the hat type steel sheet pile (2) in the length direction; and

arear end (20) of the H-beam (6) is located closer to a forward end side in the

length direction than a rear end (18) of the hat type steel sheet pile (2).
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pl anned ground level (10) to a ground surface (9) in a
retaining wall (8) constructed from the stee

mat eri al for an underground continuous wall (1). 10 4.
The steel material for an under,ground conti nuous wal
(1) according to claim 2, mher in a separation |ength

( ») bet es@eei?%tér?a@?oreaﬂqm(i c%) guli@,{s \L%[pﬁ'll_ﬁ:ﬁﬁhmg to claim 1,

eet pl and the rea beam

not .l ess than 10% t re th %.0f 4@ . . :
vtgfltrelﬁe% Rsiops i o 8% ﬂt%a,h e F‘s@eﬁhe? 75 @ pojncides witha
ground surface (9) a retainin _
dsssionaitadgrvard end ﬁ%l)sﬁf kg Hrbeasy %@mﬂa)‘-‘rleaﬁht%r&et“g’f- ound
continuous wall (1). 5. The steel material for an
under ground continuous wall (1) according to claim 2,
wherein a separation length (A) between the rear end

(48) of TRRed) Matdridd EorsinBifldesh@aid d@inhﬁu&t%)walﬁ(lg at&ieding to claim 2,
rear end (20) of the Hbeam (6) is not nore than 30%

?&B?ref?@i depRghiG Hé (fA‘ 59&3& Sxﬁ%nreél%atﬁsﬁf%}% lr)ﬁ)\é(e;tée)el sheet pile (2)

groun a retalrnin

co ructed tee rlal for .

i P fa LR BF also FBaeiTto) 0 I%Oreﬁ?él%@ﬁégf 2 alldyefglt (D) from a

for an under gr ound contlnuous wal | (1) according to
chlapadigroundhey eli(hOutorarappdsusige (D1iy adetaiprg wel) Z%hﬁoeét)mcted from

is located closer to a rear end side than a 25

f the waemetedal 08 jn ohderpmuhd cottypeus weBl(1sheet pile (2)

in the length direction. 42 7. The steel material for

an underground conti nuous wall (1) according to claim

6, wherein: a separation length (A between the rear

end (18ppfied tﬁ?até}‘?atl f&ry&eurﬁi‘éf‘g%urﬁf@ﬁhm%ﬂsewﬁl él%)ac&ﬁ‘ﬁﬁng to claim 2,

t he r?ar end (20) of the H beam (6) 1s not nore
50% t
(\i/B%r% 5 e\fo\%rr ton ffnggn (ff{a)l Eb%w%ergﬁ ﬁ}enr%%tp érng[ag;ﬁgci f%%eol% %{ﬂegﬁ%i sheet pile (2)

cons ructed f St ee naterla
area s EAR 0 o s 16 gyt by 0% 3pd pptypore than 50% of a
Ien th (B) between the forward end (19) of the hat .
giga(H)dwea plagnederoand level ¢ Aktofagrapndisusiage (Diy agetaining wall
the H-bean1(6) is not nore than 30% of an overall 10
| @80 gomstakctedHeors theadteeirariateri ah Forfanrund erguomohdrapntionmhs wall (1).
continuous wall (1) in a length direction.
5. The steel material for an underground continuous wall (1) according to claim 2,
wherein a separation length (A) between the rear end (18) of the hat type steel sheet pile (2)
and the rear end (20) of the H-beam (6) is not more than 30% of a wall height (H) from a

planned ground level (10) to a ground surface (9) in a retaining wall (8) constructed from

the steel material for an underground continuous wall (1).

6. The steel material for an underground continuous wall (1) according to claim 1,
wherein a forward end (21) of the H-beam (6) is located closer to a rear end side than a

forward end (19) of the hat type steel sheet pile (2) in the length direction.
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8. The steel material for an underground conti nuous

wall (1) according to claim®6, wherein: a separation

length (A) between the rear end (18) of the hat type

steel sheet pile 15 (2) and t rear end (20) of the

H beam (6) is not |less than 10% and not nore than 50%

of a wall height (H froma planned ground | evel (10)

to a ground surface (9) in a retaining wall (8)

constr fro steel, mater for_ an ergroun .
Bt | nugties el Pretgri) Foaide BRI G Sustigit h (1) 5 Bro claim 6,
bet ween t he forvvard end (19) of the hat type steel
sb&ein:pile (2) and the forward end (21) of the H beam

(6) is not less than 5% and not nore than 20 30% of

an overatdpatatiog ldngdf (A etweacthe neetr end 41 8)fodthearat type steel sheet pile
under ground continuous wall (1) in a length

di2n e6d iHeRear@nd T t(? oFiReH-FRLEG) & ndt @lordthal 3097 @ 0MAUheight (H) from
contlnuous wal | (1) according to claiml1l, wherein a

@%ﬁé& eé}H? l?.%l:;(l(gﬁl) %&M@%ﬂrﬁgg%ﬁgéf 5191 g @Zcérﬁﬁ’ucted from
%e ss&estErl Fan %@Pﬁgﬁ%ﬁm@?f wallih: 28 tf“rTuoﬁs43

wal I (1) eqU|pped mnth a hat type steel sheet

(2) havd sfpastinadengiihdbdetsean tha forpaphends@®) Pf)’ilile\}ﬁ 1lasrpe steel sheet
respect to the length direction thereof, and an
Heikee@irai b ihefamiard cad () offi dpe H- veart (Qad nofrmers ke (1% of an overall
with 5 respect to the length direction thereof,

WiefgtBiof the siec] idterial B6r Sl @Rlerggb@el coptihBousAyalCANPH b d@gttadirection.
web (7), a pair of flanges (5) connected integrally

to each end of the web (7) and inclined so as to

spread outward, and a pair of armsections (3, 4)

i% ﬁf}é?tniél alule% tn? gérZal[l lfg)efl a%ng u(?rgltﬁggerglfnaf s ((131?1}6% ol \%:If]l ?icc 8‘ gg to claim 6,

(5); 10 the H beam (6) conprises a pair of flange

SWREEEhS (6a, 6b) substantially parallel to each

ot her, and a web section (6¢c) which connects the pair

of fl anyeeperasion deneth 63) bestyyen the ressend Gtfief thechay m?g steel sheet pile
space therebet ween;

(2) and the rear end (20) of the H-beam (6) is not less than 10% and not more than 50% of

a wall height (H) from a planned ground level (10) to a ground surface (9) in a retaining
wall (8) constructed from the steel material for an underground continuous wall (1); and
a separation length (B) between the forward end (19) of the hat type steel sheet
pile (2) and the forward end (21) of the H-beam (6) is not less than 5% and not more than
30% of an overall length of the steel material for an underground continuous wall (1) in a

length direction.

9. The steel material for an underground continuous wall (1) according to claim 1,
wherein a separation length (A) between the rear end (18) of the hat type steel sheet pile (2)

and the rear end (20) of the H-beam (6) is not less than 500 mm.
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an outer surface (6al) on an opposite side to a
surface of one (6a) of the pair of flange sections
(6a, 6b) of the H beam (6) which connects to the web
section (6¢) is 15 secured to gp _outer surface (71) of
the web (7), the outer surface ?71) bei ng on an
opposite side to a channel (D) forned by the web (7)
and the flanges (5) of the hat type steel sheet pile

nsi.on ( the H:-beam (6) i he len th
0 ect 1ARERITRRR e A fgcreiSut] PEREGR vhll (D omirkein o bat vpe
ﬁfi stee] sheet pile (2) in the length direction, and
atrebhsichpile (9 @JlaY@E@thﬁ‘t Shaped ¥ ericBLIRFS TFtiom Withaesnspigorihe length
direction is arranged within the di nmension (L1) of the
hhtectignp thestodgindsine Btbeginl @) haying an thehdped yedticali sregstieonon with
a position of a rear end (18) of the hat type stee

&Bﬁﬁbt‘d@ﬁh@leﬁ@h dificfiéh BREeofi wherdin: posi tion of a rear
(20) of the HHbeam (6) in the length direction; a

f or war f
to a rea g e Shéeﬁ?ﬁg‘(ﬂe‘%ﬁp‘éﬁéiﬁg PO Parcr e
faorward, e 9 t .t steel eet |Ie

185 e e e B Ptk el Shiwrd, and 2
end (19) of .the_hat type, steel shee le (2

RS I esRetiqus {3 ‘stu}ﬂﬁ%ntﬁ Iy paraliekte the “ﬁwwzvéﬁ@rfawch connected
35% of an overall length of the steel material for
tihiggradlrde gne afhthe poirtof dlaogss Ml | (1) in the length

direction. 5 11. The steel material for an

under grthelitdtbean (6raomigisedh baif Hf flageaediong (68 o) sibsaiially parallel
wherein the separation length (B) between the forward

e dadhlStheOfind BGeh 3bctioyiREe)SEEh cliRels th@bdl?()i(ﬁﬁllg@@gcﬂdﬂ@ (6a, 6b) to

formard end (21) of the H-beam (6) is not |ess than

Qﬁ@Yﬁ%@&% h%gghgfbng% e steel material for an

rground I nuous wa (1) in the Iength

dlrectlon mat er.i,al for

under g BT SOTRHTB STl PPROBYE SER I B HECE §F 8P bthe peir of
wherein the separatlon | ength (B) between the forward

diraee sentiops (Gan B)pfithe Hirbean 6) whish epnnasts ta theyyelpretion £6¢) is
forward end (21) of the Hbeam (6) is not nore than

2006red tam over irface (AN gf theofelt (T the edkr svafaee () bEing oaran opposite
under ground continuous wall (1) in the length

didectota dhannel DY Bormdd W9 tthotheb OT) AnH Gk B anipes QS)Sdel@é hat type steel sheet
mat eri al for an underground continuous wall (1)
pile (2);

a dimension (L2) of the H-beam (6) in the length direction is shorter than a
dimension (L1) of the hat type steel sheet pile (2) in the length direction, and an overall
length of the H-beam (6) in the length direction is arranged within the dimension (I.1) of
the hat type steel sheet pile (2) in the length direction;

a position of a rear end (18) of the hat type steel sheet pile (2) coincides with a

position of a rear end (20) of the H-beam (6) in the length direction;

a forward end (21) of the H-beam (6) is located closer to a rear end side in the

length direction than a forward end (19) of the hat type steel sheet pile (2); and
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conprising: preparing a hat type steel sheet pile (2)
havi ng a hat-shaped vertical cross-section wth
respect to the length direction thereof, and an H beam
(6) having a H shaped vertical ,,cross-section with
respect to the length direction thereof, in which the

hat typgssh@ebn 3eet SB?)OOG?W&% tﬁgfoméﬁcﬁ@) Bf e ha tﬂesre] gteel sheet

a pair of “flanges (5) ‘connected integrally to eac

f. d.ihel i-ned d d
i 25 A 6 19830 ST S0 4 8 v
ORI NIRRT —

H beam (6) conprises a pair of flange sections (6a,

6b) substantially parallel to each other, and a web

section (6¢) which connects the pair of flange

SEICt i onShd féel niddgridl Soreacinhd2fproddiedontiaastisngal B3 @ecording to claim 10,
t her ebet ween, and a di nension (L2) of the H beam (6)

Whils he @%%%tioﬁ%n%}é (BYbdtRRen &e%ﬂxg;}?atrg Eg&e p@gio?éhe(hzagt tjipr? steel sheet

[
di nmensi on of t hat type ste

th n directipn. . arrangin overall.. | epgth of

RE o8 B e cr T iE B B GRS e ARl S HE RS AT Dkt af overall lengtn
di mensi on (LI, f the hat type steel sheet pile (2).in.

(e é‘ﬁ‘@ltfﬁgtaﬂ% f %Hl}deaﬁreuv% contuyRus YRR AL) 15 thg lepgtly’ direction.

rear end (20) of the H beam (6) arranged so as to be
positioned closer to a forward end side in the length
direction than a rear end (18) of the hat type stee

shizet plhesstée materizd fidraat undgrpouraldoatinseisivead B 10 Gecbydiag to claim 10,
an opposite side to a surface of one (6a) of the pair

Ofyhére AU s§RedtI ANEndtRTB) Bdtivet theT8rviar 8AdN 1008 bf Wi e type steel sheet

connects to the web section (6¢), with an outer

E%ilfe; g§ &nd AbfoRbarl I@ﬁ% @5 8&?1%5'0 th%ng f)étg & n&éﬁ&r?%?m#%ﬂ}/ﬁgg an overall

on" an "opposi hann

S%EF%‘F‘%\@@%%‘%?‘? er}?aé gfe”;ﬁgﬁéﬁ??ﬁg{lﬁ@@%ﬁ@};:Y B8 iength direction.

hat type steel sheet pile (2) and the flange section

(6a) of the H beam which contact each other, to each

ot her by welding. 15 14. The nethod for producing a

stkel nAmmthal fof prodaningrditge retantl torniundengsound|coniidyous wall (1)

comprising:

preparing a hat type steel sheet pile (2) having a hat-shaped vertical cross-section
with respect to the length direction thereof, and an H-beam (6) having a H-shaped vertical
cross-section with respect to the length direction thereof, in which the hat type steel sheet
pile (2) comprises a web (7), a pair of flanges (5) connected integrally to each end of the
web (7) and inclined so as to spread outward, and a pair of arm sections (3, 4) substantially
parallel to the web (7) which are each connected integrally to one of the pair of flanges (5),
the H-beam (6) comprises a pair of flange sections (6a, 6b) substantially parallel to each
other, and a web section (6¢) which connects the pair of flange sections (6a, 6b) to each

other leaving space therebetween, and a dimension (L2) of the H-beam (6) in the length
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according to claim 13, wherein a position of a forward
end (19) of the hat type steel sheet pile (2) is
arranged so as to coincide with a position of a
forward end (21) of the H beam,(6) in the |ength
direction. 20 15. The nethod fol” producing a stee
I
g R T R S R e §p o the lemet
Fe gﬁPean1(6) is arranged so as to be positioned
8&&°% 0 a rear end side than a formard end (19) of
the hat type steel sheet pile in_the | engt
di rect i BHAPEE FBoverakisngliOtths m&ﬁm the lsepg@ direction within the
mat eri al for an underground continuous wall (1) 46
c dimerisgim(§]) pf thp hat thpe siedl abeet pile(tiwdie ledptle tlirpetion, &) in a condition
havi ng a hat-shaped vertical cross-section wth

I egecicat énd (26) bLME M- a6} Aredhobil 6 80fo beapiitiihelitciRanfo a forward
(6) having a H shaped vertlcal cross-section with

o e e Dk et e o,
o e é&'&%‘&%ﬁ)an‘aﬂﬁiﬂrsw? ﬁé@%’&%@ b Sidedn &3 one (62) of the

and a_pair of arn1sect| g 4) substanti al

p&ARE Pl dengeseeins(én f(b?)o tbeare(63 ¥¥chonn Zcufhe web section (6¢),
integrally to one of the pair of flanges (5) t he

Hwhdisam ey sedager(7 e the web (7)ghe fautanga‘fa@e €11 baing(oban opposite side to
6b) substantially parallel to each other, and a web

sechamorel (Beformbd b theonte@) snd the flaagés GF ofﬂharhaﬁtype steel sheet pile (2);
sections (6a, 6b) to each 10 other |eaving space

t hgg ebet ween, and a di nension (L2) of the H beam (6)

in the length direction is shorter by not nore than

35% of g&up}ﬂgh?é Yetl %‘f H'xe {)J%? st%gles?iﬁeﬂ?fee(g %lld 2 'flaflfle section (62)

under gr oun ontl nu

ct t a dlnen (L1) of th type
sPEae e it icﬁﬂerr ek ot BLPY:
arrangi ng an overall length of the H beam (6) in the
length direction within the 15 dinmension (LI) of the
hat type steel sheet pile (2) in the length direction,
and. coi Abe dietpddor poditinga stoél mateeafoendur{deirowdd ¢dutinuous wall (1)
hat type steel sheet pile (6) with a position of a
r @&dor&iRg to claim 13, wherein a position of a forward end (19) of the hat type steel sheet

pile (2) is arranged so as to coincide with a position of a forward end (21) of the H-beam

(6) in the length direction.

15. The method for producing a steel material for an underground continucus wall (1)
according to claim 13, wherein a forward end (21) of the H-beam (6) is arranged so as to
be positioned closer to a rear end side than a forward end (19) of the hat type steel sheet

pile (2) in the length direction.

16. A method for producing a stee] material for an underground continuous wall (1)
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(20) of the HHbeam (6) in the length direction, and in
a condition with a forward end (21) of the H beam (6)
arranged so as to be positioned closer to a rear end
side in the length direction %éan a forward end (19)
of the hat type steel sheet pi (2); 20 contacting an
-Syrface (6al) on an opposite side to a surface
%P&§55&g6a) of the pair of flange sections (6a 6b)

of the H beam whi ¢ onnect o0.the we

(60 PHFRROGR ToUEE Seth Pate e 1) hing hbsiabgbd et gross-section
outer surface (71) being on an opposite side to a

atithwiespect )the bngitpption theyrsts, gr)anabdbeame(6h havige s H-shaped vertical
of the hat type steel sheet pile (2); and 25 securing

tcheswedtidnAyitlofespéue thretie 1engle drtamin thbreef, ipivhich(tB hatrtglpe steel sheet
the flange section (6a) 47 of the H beam (6) which

AR ACdonGRFBs er@) B afF rﬂlaﬁé&qﬁj) BonneBted '11'ia‘tﬁgraﬂl¥ to 3448 end of the

met hod for producing a steel naterial for

N

HRS ARG RPN Rlphe) s EER BLA %68 63t i

engt rec is shorter not re t
é’ﬁfagl\fr‘g‘i"adf‘? WFé @t"r‘hl axeipac ?"é’é‘F“ﬁéF&FgIﬁﬁ}? f%?ﬂeaﬂ} the'pe pair Offﬂanges ),
under ground continuous wall (1) in the Ien%)
dhe dEbeasn (O)demprigesia peinef Bangelseytiests (b sebstanyigBy parallel to each
steel sheet pile (2) in the length direction. 18. An
wittcker agidauveb ssetivn (ho) wehiskatdnnedn ter peit efdlangkE septoons (6a, 6b) to each
plurality of steel materials 10 for an underground

wmrumm%ss péed thefebktva®s Odrdl N@indefsidAY LYY thé M1k (8) in the length

through claim12. 19. A nethod for constructi ng an

Spe %&*@?ﬁ‘%‘”ﬁ% k] 3?/*5?%%%%"“’85@%#?’%‘%%@%??1 el o an
ki ﬁgrrg(rjé und contir%? s S g%h d1tret]crtft))Hgttr]1an a 1mer1510n (L1) of the hat
type steel sheet pile (2) in the length direction;

arranging an overall length of the H-beam (6) in the length direction within the
dimension (L.1) of the hat type steel sheet pile (2) in the length direction, and coinciding a
position of a rear end (18) of the hat type steel sheet pile (6) with a position of a rear end
(20) of the H-beam (6} in the length direction, and in a condition with a forward end (21)
of the H-beam (6) arranged so as to be positioned closer to a rear end side in the length
direction than a forward end (19) of the hat type steel sheet pile (2);

contacting an outer surface (6al) on an opposite side to a surface of one (6a) of the
pair of flange sections (6a, 6b) of the H-beam (6) which connects to the web section (6¢),
with an outer surface (71) of the web (7), the outer surface (71) being on an opposite side to
a channel (D) formed by the web (7) and the flanges (5) of the hat type steel sheet pile (2);

and

securing the web (7) of the hat type steel sheet pile (2) and the flange section (6a)
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of the H-beam (6) which contact each other, to each other by welding.

17. The method for producing a steel material for an underground continuous wall (1)
according to claim 16, wherein a dimension (L2) of the H-beam (6) in the length direction
is shorter by not more than 20% of an overall length of the steel material for an
underground continuous wall (1) in the length direction, than a dimension (L1) of the hat

type steel sheet pile (2) in the length direction.

18. An underground continuous wall constructed using a plurality of steel materials

for an underground continuous wall (1) according to any one of claim 1 through claim 12.

19. A method for constructing an underground continuous wall using a plurality of
steel materials for an underground continuous wall (1) according to any one of claim 1

through claim 12.



