1 DESCRI PTI ON STEEL MATERI AL FOR UNDERGROUND

CONTI NUQUS WALL, METHOD FOR PRODUCI NG STEEL MATERI AL

FOR UNDERGROUND CONTI NUOUS WALL, 5 UNDERGROUND

CONTI NUOUS WALL, AND METHOD FOR CONSTRUCTI NG

UNDERGROUND CONTI NUOUS WALL TECHNI CAL FI ELD [ 0001]

10The present invention rel MESCRIBIIONSt eel materi al

for an underground continuous wall, a method for

produci ng a steel material for an underground

conti nuous wall, an underground conti nuous wal

const $STERIEMATERIAL FORIMNBER GROGNIACONFINEOUSWALE MERHOD FOR
continuous wall, and a nethod for constructing an

under GRODUCRIThS TEEIOMATERIAL FORTNDER GROENIACONIINEAUS WALL,
under ground conti nuous wall which are widely used in

t e CUNEIBRGROUNDIEON PINUGI S Wad IVANDSMERAHORUF RREONSTRUCTING
wal I's in construction and civil engineering projects.

BACKGROUND ART 20[ GONRERGROEND CONIINYOUSHADLt ypes of

steel materials for an underground continuous
TECHNICAL FIELD
[0001]

10 Thé present invention relates 1o a steel material for an underground continuous
wall, 2a method for producing a steel material for an underground continuous wall, 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 construction of

15 retaining walls and bulkhead walls in construction and civil engineering projects.

BACKGROUND ART
20 [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)
inchide (1) steel materials for an underground continuous wall in which a linear-shaped

25  steel sheet pile or a wall-shaped steel sheet pile is secured to a flange of the H-beam by



wal | conpositely integrated by conbining steel sheet
pil e and H beans, used when constructing a retaining
wal | or underground continuous wall (conposite sheet
pile) include (1) steel materials for an underground
continuous wall in which a |ineaf-shaped 25steel sheet

pi | e Qig %L&@@@P&Qﬁ}gﬁ@ﬂtd%ﬁ%t pile is secured to a

flange © eam by” 2 wel ding (for exanple refer

to patent ﬂ%ggfd?é, i3 kndwl t&ﬁ@@ﬂ%ﬁnatbﬁhl Jorle QMeriry@el @hiinuous
a 0]

steel materi r' an undefground conti nuous wal

Whi CRL ST 5§ ol &E%d {hlaﬁlfhelts{égl Rited fd¥ah ehdepdrotnd coftinuous wall of (1)

underground conti1 ntuous wall of (1) above, a U shaped

stee !abg'\t%,eg %J—ﬂ 5| s{e§ll sﬁ%ﬂ?il@ﬁ@o)ﬂbﬁm@d R eBBams, I-stdeERbtions, or T-steel

sections; or T-stee ections (for exanple refer to

pat e @Ect%ﬁél: ﬁ@&%ﬁg}% ééflé}r 19 Wbt Abeurh 2803 hrodbies).

construc g an erground conti nuous wall, because
t he 4 aﬁgground continuous wall is constructed by
l'i nki'ng | arge nunber of the above-described stee

sheet pilegalo gcﬁfs&%ﬁn% Bn biRrindZemtndbushidlg Béda@dd thetunderground

| arge cost is i1ncurre It the length dinmension of 10

| ndl YeofiRlon B cleRked iyl 1BRink B 14 BitRRL ULV Msciltad sicel sheet

an underground conti nuous wall" can be reduced, in an

under %Qﬂtﬂg%h&%b H&&]Um‘ﬂl:ﬁcﬁlr a la@le@bdA igi8cuyved. | If the length dimension of
Usi ng a

construc arge nunber of steel sheet piles,

LRE Wekigha Q&Fllt et ﬁﬁ&gﬁ HERLeEhAbridl B at bRickiR6lRE @bminacus wall can be

continuous wall 1s reduced, and accordingly

tran i . . i LBl RdtBning Aall dbdsatidt@inusing a large
%QMCE(?TH# [ﬁ{e\g{,délgﬁd}%{i Bdniinfidlls ping s

al so sinp ing the duration of construction

wor K 1 g HRof! sfeﬂ"sﬁgég Rﬂ&?ﬂﬂé QE1¢BIY1DE stedmateridl fid @iednGetBbund continuous

conti nuous wa be constructed i nexpensively, and

const ‘Hﬂé‘s b QR 02 dSc Q? taRGHR/TN i9adi¢l. FuRBerfore, installation is also

si gni ant effect. For this reason, a |ightweight and
| nex %ﬂgﬁﬁ/ﬁ, Siilg tHRGRE ol of E&stradiiod R&AK @Hewiilced. Consequently, an

continuous wal I I's desired.
15  underground continuous wall can be constructed inexpensively, and construction costs can
be reduced, 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
20  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

25  than the U-shaped steel sheet pile, providing an advantage whereby the compaction of



[0004] In the case where the Hbeamis secured into a

channel of a U shaped steel sheet 20 pile, because the

H- beamis secured to the inside surface of the

U shaped steel sheet pile where Bhe flanges are

inclined at a greater angle, when the wall is driven

i Nt o tdrh igredumad, allaviginglsheeprotders desstibgdeaabetsy the earth

i nside the channel in the U shaped steel sheet pile

t ends[@0O5]becone conpacted, causing the channel to

become bl ocked. In contrast, the conbination of a hat

" type steel Hsiweets with zhattybe ateclishesepitn 3 mampacaurgpi 1oding such as that
angl e of incline 25 than the U shaped steel sheet

pi | e, shomavm Bith i0,afitsadimensions are vheoged largerauipoeplaosts o ingurred at the
3 earth is reduced, alleviating the problem described

ab®v erollig@adty. Existing hkicyyesteel shegtphesdndiade the/lups type ste¢l sheet piles 2 of
sheet pile 2 manufactured by rolling such as that

s hownthie dirkenGodsQin mis) shosmdi MENH) ad F1G e bithesg bet tynestegksheet piles 2,
equi pnment costs are incurred at the 5rolling facility.

Exi st flaged@inclingp eo aste epreasivatrard iateeonienist! infegrallydo paph end of a web 7,
type steel sheet piles 2 of the dinensions (in m
shownardrar&Ils@itiof8 snddt rEuGng tarallehtotthresed hare conpgeted ingegrally to the
sheet piles 2, flanges 5 inclined so as to spread

out warespectivedlangasieuidetithe ends of the aryn seetions @ Andoh doivgs 14(hdapnd 14b) are
7, mid armsections 3 and 4 running parallel to the

Wi  7ingepen!ly fovmed, tgdng attabghapd ingrospsectian. s frsiani vight joints 14a and 14b
flanges 5, and at the ends of the armsections 3 and .
4, j oarppsintsyn{rietic wittirespHol to sreccenter pomte§hgicenfral arigpithe arm sections
giving a hat shape in cross-section. The |left and ]

ri ght 3 el 4 sech i whemithe idints 1 42 398 il A ofadingent hatdyRe Hq¢! sheet piles 2 are
respect to the center point of the central axis of the

ar m sBitteditogeshes therhat type el Bheetpiles digembeamangegiupps the ggntral axis of the
and 14b of adjacent hat type steel sheet piles 2 are
fittednsoget her, the hat type steel sheet piles 2 can

be arranged upon the central axis of the
15 [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

20  problem in that a hat type steel sheet pile with high flexural rigidity cannot be
manufactured ifiexpensively and easily without changing the width dimension of the sheet
pile.

[0007}

Patent document 1: Japanese Unexamined Patent Application, First Publication

25 No. S62-133209



15[ 0006] An advant age 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 thgreof, the wide width

di mensi on of the sheet pile neans that fewer sheet

pi | es needatedt frRusheit\2e Mapadekd Undxagried Peieatdqplisitips, Kiest Publication
to be constructed. On the other hand, there has been a

20 pmebHent40364 hat a hat type steel sheet pile with

high flexural rigidity cannot be manufact ured

i nexpensi Vigket @tdmeRs: Iapanisé Hoeamirted Pgientg pphicatisn dEirst Publication
di mensi on of the sheet pile. [0007] Pat ent
docun®ngsslegad@panese Unexam ned Patent Application,

First Publication 25 No. S62-133209 4 Pat ent
decument 2patchefRumss: ANepurist UackaRated Prtedpiyiplicationofirst Publication
First Publication No. Hl1l-140864 Pat ent docunent

3: JapaHesesddsexam ned Patent Application, First

Publ i cati on No. S55-68918 5Patent docunent 4: Japanese
Unexam nedpaiat @dtiumess: Taahdse Unexainimtd PRebi Appditation, ot Publication
1106- 280251 Pat ent docunent 5: Japanese

Unex vy, ped-1Pagant Application, First Publication No.

2005- 127033

Patent document 6: Japanese Patent No, 3603793
10
DETAILED DESCRIPTION OF THE INVENTION
Problems to be Solved by the Invention
[0008]
In the abovementioned background art, although the combining of U-shaped steel
15  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, & problem arises in that a hat type steel sheet pile with high flexural
20  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

25  underground continuous wall which exploits the advantages of the hat type steel sheet pile



Pat ent docunent 6: Japanese Patent No. 3603793 10
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Probl ens to be
Sol ved by the Invention [0008] In the abovenentioned
background art, although the conglning of U shaped
steel 15sheet piles and H beans i’s discl osed, no

di sclDgirgrile? ifdBiYErated @h Hele! Wh&8in kifd lé&gﬂP&Heﬁsxéﬂf{ﬁe H-beam with

the relationship of the |ength di mension of then-beam

Wit h £ &3R8Ethe 'UQshtaP&i sStepitRRede ?std%ﬁﬁed%i' %Elf’ RitdrBis, th Provide a lower cost

order to provide a nore econonical steel material for

an ungdesanpunetEAMEAYOUR u%éngromfﬂohﬁﬁﬁ&?%l ﬁlaﬁa%?aa an object

ariseés in that a hat type ste sheet pile with hig

T lngit)%‘%ls? |p\g/ée%el§}lngdr? h%%lgl i e out C ﬁangl néﬂa&h grouéu{i ontinuons wall
dismenglidcant oﬁsﬁ-ﬁTtSa kicdlly %tﬁ?xoglafaﬁ of & rﬁoﬁﬁr gntfﬂugﬁsdwall at a lower

i nexpensive stee teria an un rgroun
contijgyous wall is desired which uses a hat type sheet
steel pile in production today or in the future. An

obj e%eaﬁ; %&%ﬁlvﬂigﬁ@%bﬂeﬁ!em ion is to provide a steel
materi a
[0009]
The inventors of the present invention focused on the fact that when constructing
10 anunderground continuous wall or retaining wall using a steel material for an underground
continuous wall which incorporates an H-beam into the hat type steel sheet pile , there is
no rational reason why the steel material for an underground continuous wall must have the
same cross-section along the entire vertical length. In addition, the inventors of the present
invention considered that if crown displacement of the retaining wall can be suppressed to
15  adisplacement 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]
20 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

25  H-shaped vertical cross-section with respect to the length direction thereof, wherein: the



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

di mensi on of the HHbeamw th respect to the U shaped

steel sheet pile is defined in specific terns, to

pr ovihgieye ste@\HeetGMlS inchiidés PWéts b ipgidbf Binged cofiflcrd irAdgralhy to each end
an underground continuous wall. In other words, an

obj eaf mefweblfd PEiaRE B ad 10EEBAd Adwir8, 4nf aPEIOYS O sactibhe elbstantially
mat eri al for an underground continuous wall 5 which

can ¢eaBé etk wab Phith icGath éophédtdli ilgerally o o€ of the pair of flanges; the
under ground continuous wall at a | ower cost. Means for

Sol vilBeaiiacities b lp&irBf 400 Sdctidizeubstan@altyosasallef to eftd other, and a web
present invention focused on the fact that when

CONSkédtich Whih $6hndéts the G&iF Bf Dahe saAbsith bt SthéPlehvify space
retaining wall using a steel material for an

unde Kigradeive @R bintBl iaifsce\b lah ofvisiEdsidd 16 @ kficabBme afthe pair of flanges
H beaminto the hat type steel sheet pile ,there is no

rat i ongk H-RAHmGhioMtyniesR t61he@leb 8RS isdkcutedio &outer surface of the web,
under ground continuous wall nust have the sane

Cr 0S $heRkt heficdbaibnlaR ©ppdtitt Kide 10esching@] fotrssddiylhe Wdb and the flanges
addition, the inventors of the present invention

CoNSs bfhRE RSt tidadteel sheet pileiA dithehpion 6 EME Ftbetih i {he lehgth @irBétidg is shorter
wal | can be suppressed to 15a di spl acenent that

nesukias aidindiGiop bBdE hél BfpeishalidBst pild ireeRnge 8Bectinin@nNg i 6verall

steel material for an underground continuous wall is
obt aleagl,of 8RA-baam s iiRJe1Sf firedtioh B atramped efthialthd dithedsion of the hat
under ground continuous wall, a | ess expensive

unde ke siet@heeopileiinme iagivdirbction, 4nd b tdanéndes iva H-beanris loeated closer to

constructed, thereby conpleting the present invention.

[ 001Q¥or2Addrend sidein tholesgh dRediibe thab aver paddfitierim: tybdisteel sheet pile.

present invention adopts the follow ng
[0011}

15 Moreover, as described below, in the present invention, when driving the steel
material for an underground continuous wall into the ground to construct a retaining wall
or bulkhead wall or the like, the side serving as the top end of the steel material for an
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)

20  and a vibratory device), and with the bottom end side of the steel material for an
underground continuous wall as the Jeading 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

25  the bottom end of the constructed retaining wall or bulkhead wall or the like whena



configuration. A first aspect of the present
invention is a steel material for an underground

conti nuous wall equipped with a hat type steel sheet
pil e having a hat-shaped vertical, cross-section with
respect to the length direction phereof, and an H beam

havi ngtagfin2wllr STRRGELARLT 48Rl IE TOSRsRRER FRMh He §bkl rxjial‘glerial for an
e

respect to the length direction thereof, wherein:

6 hat uda¥Reousl 851tinSh8 Walt Pinki®hd 184 M8 858 st hateiaPR &n BHderground
fl anges connected integrally to each end of the web

and | QedihRRE WP fiRSs IHe 18 e W tMREHly wall Br BuIRRLE Wil or the like is
arm sections substantially parall el %o t he web ich

are eapbnfkRanes!®dstbd hﬁl&hgi fo¥ it &d_@agﬁoug& Fflsriﬁﬁu&@ hfanof

fl anges; the H beamincludes a pair o ange sections
supst@pizjal |y parallel to each other, and a web
5section whi ch connects the pair of flange sections to

each ot her Acea¥inD e BPRELashil? HERE k18 SihterBNfoP i Sfderground continuous
surface on an opposite side to a surface of one of the

pai r Wi, bbAR@eEe Afnedd JFRARTEMN GRe RAARN8ELSioh B shd¥eer than the

web section is secured to an outer surface of the web,

t he ayfedsichlriRaa: ?ﬁé ALk MBI BR Finkfh dlebfonl & Bexpensive and
channel fornmed by the web and the flanges of the hat

type ishedioht 588 makiralor & $HaBBRH® BorBihudu Svallh cQ?@éBbitdihefd. When this

the length direction is shorter 10than a di nension o

tite hidel fndiRRal $4:98 hun @GS ln doh miols t-AEis has‘éagmcéﬁdxﬁ&h k@Rning wall or
and an overall length of the Hbeamin the |ength

di r eclyli®Rad walPéENNRAaNbd e di mensi on of the hat
type steel sheet pile in the length direction, and a

rear end Ofugiendte RN HcTeArREAER oL QR fecl RaRriAIGbMB Fhderground
end side in the length direction than a rear end of

t he hRhtiduoBewsll BRlampBESY the iliGing faBhide), with YRieBIGYRErial AR an
descri bed below, in'the presen% i nvention, when

dri viddgerghn@éRBhud¥RWel ixAkhitiPthe POsitHATH L4384 of the hat type steel
continuous wall into the ground to construct a

rigt aishédd gily\etincidek with! tep8 o\ the 1@4r ehil 81 thé [Ebeah REthS 1eABth direction,

serving as the top end of the steel nmaterial for an

undertss kit Bge 6@ shdt FkSandathd H-WBER ark BEthIpRdsart Al 1A redPérld ITlhe steel
bul khead wall or the like is in the constructed state

| s clrdgRafdpin @ddigkotnd BorfiBEdlis AR Whith ththir R thg@nahid@Rtempts to clamp,
(cl anping section) 20 and a vibratory device), and

Wi t h a8 eheleBintpip oF i sieDiateiial ftemn Sth@Rtrotilt Rhiiloud Wil Bthe driving
under ground continuous wall as the |eading end and the

top endthit (bpaficulaPdiSicRR] IBheAstaithitRY fir8hspedEET R iBiion, because
continuous wall as the tailing end, the steel nateri al

f20r ake 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

25 steel sheet pile is clamped, clamping can be performed easily without interference from the



under ground continuous wall is driven into the ground.
Accordingly, in the present invention, the forward end

of the steel material for an underground conti nuous

wal | forms 25 the bottom end of %he constructed

retaining wall or bul khead wall or the |like when a 7

ret ai gigRgywal | or bul khead wall or the like is

constructed fromthe steel material for an underground

cont i nuous V& keonstidioh BEsonRamd@g@uad cdnkiudik eells, a steel material for an
mat eri al for an underground continuous wall forns the

top engheMhGRd ordtRbisRiall9n Which a Qst ths sidebg@etyib bndan H-beam are
like is constructed fromthe steel material for an

under g St AR S AV bn vl 28l continuousAeti@nsipesgd of only a hat
to the first aspect of the steel material for an

ungler @g@&@g sheRPileN Ry Se WahdctedRE ekt Sthet henalteratiig oranodr along the
the Hbeamin the length direction is shorter than the

di MeNg{RBn@f diteforn 2l dleRR] BiteRd] f&aahddblotnd @ntifveus wall in which a
l ength direction, an inexpensive and |ightweight stee

mat er jAkyde Qfeelfed! PAE LA BNEbafORE infdgerisd, Walsteelaerint is used in which
obt ai ned.” When this 10 steel material for an

under g Qo Ftic rBi OhtSo R Hat dype t16e Shecpyileointided withl the position of the
retaining wall or bul khead wall or the |ike can be

CONSt fHCERADS the H-beanilihd 18kgDdicectit) @ Rpdchi dfiviag mechihe must be used to
section of the steel material for an underground

COMt | AR WREI mdt&riaf for B Gflielpyornh €odinuwbsgalinahkegound. For this
wth a steel material for an underground conti nuous

val | jlsophi £d3d bl s RGifbinOle Ofvitid@ork d& usitgbbtidthe bjfeeiahdiiving machine,
type steel 15sheet pile coincides with the position of

the rgarnhensviad mbdheroReaR el thlaevé @8 glebl mbiteriat for amynderground
the hat type steel sheet pile and the H beam are both

pr es egdntidhodsll lcBbosed Bnl9 bf thb Batsjatechaieatpile) in fwalteamating manner,
under ground conti nuous wall which the driving nmachi ne

at t emphithcBmplicafed ihetitslk infifenéli Nl coptrot, Withahesfhmsedspect of the present
material for an underground continuous wall by the

dik Vi BEeRRmMLD el Endiadtioh @Piha hhtytyjsH stdel shebttpilk narcimrianged without
with the first aspect of the invention, because 20 the

rear @Redfeadnct F6mhthdigaean SFdrasateashncihe s@k of insthlhieg both steel materials
forward end side in the length direction than the rear

end ofaf ttelBimddipRg Shig de BivRgtmaphine nomrly usdddo firate the hat type steel
type steel sheet pile is present at the rear end of

t he steel pitiviich aimplifiés thndrsetewgkound cont i nuous wal |
For this reason,

[0013]

20 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.

25 [0014]



the driving machine can easily clanp the rear end

section of the steel material for an underground

conti nuous wall For exanple, when only the rear end

section of the hat type 25steel sheet pile is clanped,

cl anpi ng can be perfornmed easily w thout interference
fromthe 8akKpheasi lehdih bhieesainstaricod bhthe bit tywrsteel sheet pile and the
under ground continuous walls, a steel material for an

under gapeHIchf GRM-bebdOmay Mot mbie thunisots of alvad] heighefra eplanned ground
sheet pile and an H beam are integrated, and a steel

nat er jeuk] th @lgrcand bREes [raemiling ontliconsousted b tieomgsbmeldrial for an

of only a hat 5 type steel sheet pile, may be
connegh®@ebrbghd@Bsihuetdedl.i N an al ternating manner al ong

the horizontal direction. As the steel material for an

unger gr oundwe&the R ustenal for dnundbriemlondcdngituduy pall stused as the steel
sheet pile and an Hbeamare integrated, if a steel

mat er paleriabin 4 $@4ning wall bs Whichthe parthi réssure odts frére onesde, eved if the earth
of the hat type steel sheet pile coincides with the _

posi t bR actde dispiate 1B ehont of herdkitingwall in thhearthergsie acting
direction, a special driving nmachine nust be used to

10 dr upetibhithe GtRRlememicer bedupfressedio nohulereghanaid% increase from the
conti nuous wall into the ground. For this reason, a

need afoweRBsplaferp@it frahat ik et dlodewbang 10%rof theyrayei digpldsemént Y)

the special driving machine, and the driving machi ne ]
NQ0 e kiésyeriafee By desigh for @hdaestes! meteristtitreniuadergronndsgentinuous wall which
under ground conti nuous wall conposed only of the hat -
type sicR@ks S lpe pictl@hedt pileand ah Hebeamt af eguahtengths welded together along
conplicates the work imensely. In contrast, with the

first trepeetienpth hiteofis esenis 4 fesilyuetetl matsrial fre an sadergsonpd
section of the hat type steel sheet pile can be

cl anpeshtivbéiousll winéleis befficaaly rigides whbasHntxpansiverapd lightweight can be
reason, the task of installing both steel nmaterials

can bebtpged.or med using only the driving nmachine

normal ly used to drive the hat type steel sheet pile, )
whisch si npl fukihesnord) @s dustritied dn thve ekperif@@al3psulte belowibis apparent that if
steel material for an underground conti nuous wall

accor dicBeparaioh feagthibesteen the rear end of the hat type steel sheet pile and the rear end of

the H-beam exceeds 50% of the wall height from the planned ground level to the ground
surface in a refaining wall constructed from the steel material for an underground
continuous wall, crown displacement increases rapidly. In contrast, if the separation

20  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

25  length exceeds 50% of the wall height, the steel material for an underground continuous



aspect, a position of a forward end of the hat type
steel sheet pile nmay coincide with a position of a
forward end of the Hbeamin the length direction. In
this case, the effects described éor the first aspect
of the steel material for an und¥ ground conti nuous
wal | %l?lsg%@eml%@ hl1 s SRTRAPERNEnd Rt O

A separation | erngth between the rear end of the hat
type ﬁmﬁﬂ| sheet pile and the rear end of the H beam
may be not nore than 50% of a wall height froma

pl anned gr %%Par!itﬁ)\ﬁ%ngﬁpoe@w&ﬁ Meear SHE bABE hdt BypR steel sheet pﬂe and the
retaining wall constructed fromthe steel nmaterial fo

an ungdergr oead e oY RLd tha:g’l\ﬁb?%dtrﬁ?m%f&.ﬁ‘dn 50% of a wall height

materi al for an underdround continuous wall is used as

the skaph pBA&T dréind 1deProa G dthd SRR the f?zﬂmiﬁ‘iﬂ w4l Jolﬂﬁucted from the

earth pressure acts from one side, even the earth

P eSS¢dermafehifl thOanlnd @b R0k LABmEue WAy Of the retaining

wall 1n the earth preSsure acting direction, the
di spl acenment ;a0 h&%ﬂ?%&?&%nﬁl%ﬁﬂ%@%rﬁgmauﬁowm is used as

i ncrease fromthe crown di splacement Y i's, not

nor e §haee; E‘a%{fhﬂﬁ atréiﬁm‘ﬁé W ofdivaifeh ﬁﬁ%ﬁﬁ%res!ﬁre%@ts from one side, even if
desi gnated by design for when a steel naterial for an

undergg oRd; rt%@tﬂ't:- 'aéiy@!ﬁ?ﬂﬁl: the \Myv&rbf‘ﬂ{é%ﬂdﬁixﬁx% »%llf]@{heteéﬁl@&pressu:e

steel sheet pile and H beam of equal | éngths wel

tagetpang éﬁéﬁﬁ&h, HRQPREIA G bR Sk R8O hotinford @it 10@§ lrﬁrease from
result, a steel material for an underground conti nuous

wal | M@br%@m laSpBdridnE @Bhe 1Y, nbi b:d thaflQ 18% ok the Srown displacement Y)
i nexpensi ve and |1 ghtwei ght can be obtai ned

15Fur deBighdiBl &) dedign 45 Wheh BelelinhidiaBiop élpﬁ‘ﬁdefg?tﬂhﬁ kontinuous wall which
results below, it is apparent that if
includes a hat type steel sheet pile and an H-beam of equal lenpths welded together along
the entire length thereof is used. As a result, a steel material for an underground

15 continuous wall which is sufficiently rigid can 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]

20 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,

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



the separation | ength between the rear end of the hat

type steel sheet pile and the rear end of the H beam

exceeds 50% of the wall height fromthe planned ground

| evel to the ground surface in a,fetaining wal

constructed fromthe steel material for an underground

cont i RAHahdergehdd, contirms whilsphisicmoiadds aihactypressees sheatyildlayd an H-beam
In contrast, if the separation 20 | ength between the

rear efeqafleidies Widdeditopethesilesy thstisied lepith thernfiis biked. Asamesult a steel
end of the Hbeamis not nore than 50% of the wal

hei ghtmadrianot beurdbgrnad catiaund vail whichtiosuffixderglly @igidban be obtained.
surface in a retaining wall constructed fromthe stee

mat er ij@d17f or an underground continuous wall, the rate

of increase of crown displacenent is kept low In this
magner, whea fériverdsadafiht Hostamemgtba ldcated closeiby £retuhaid side than a
50% of the wall height, conpared to a case where the

separ @rivard eab of BB Bithyr st bthset p&4nahe lehgh dindckiotnei ght ,

the steel material for an underground continuous 10

wal | i's suflitigé €64, layis aprGireht frexn theiegperinatal it givei bedow, compared to
and |ightweight. [0015] A separation |l ength

bet weesnfighetiogdn waitll cafy thdorkad cidifeheli-bedm BHertedpidser to the rear
and the rear end of the H beam nmay be not |ess than

10% aeal fidd thimhe fdrivad chd 6 thé ha twalsieelsheey hile, 5nd confip@rations in which
pl anned ground |l evel to a ground surface in the

r etai phipghevedrlend ofthé Hueheds focaed didver tottlechrowmmd erd side tharthe rear end

an under ground conti nuous wal | . In this case,
when bhe Bit@pk staeiiskdect pile, éxan tmnghithe an dangthnflthe thbdam(tigsum of the cut
wall is used as the steel nmaterial in a retaining wall

on whienbthtolf ehedarivaiil qad @f thia HBbaet @id filtrea longh sf tlereacardrof the H-beam)
if the earth pressure acts to displace the crown of

t he r ¢tifdredsed) aadckptilile lelie of sipidhy pmessunigaiddl. dotcondipgly, compared to
di rection, the displacenent can be suppressed to not

nor e thHeawo eorfightaiinsneatenctlmbome dvsts candwerfumdties ppidaced napd twoykability can
(that is, not nore than 110% of the crown di spl acenent

Y15 debt pipadved dbytodbsklighrerfv@ighhen a steel material for

an under ground continuous wall which includes a hat

type §i0e¢&8] sheet pile and an H beam of equal |engths

wel ded together along the entire length thereof is

used. As a A sparation langh batveenethercardnd obthe st typedierelsheetrpile and the
15conti nuous wall which is sufficiently rigid can be

obt ai reedendfeditte iEbenor reay lrewa e thand0% of a wall height from a planned ground

level 1o 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 material 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



separation length is not I ess than 10% of the wal

hei ght, the econom c benefits are great, enabling an

i nexpensive and |ightweight steel material for an

under ground conti nuous wall to be_obtai ned. [0016] 20A
separation | ength between the re end of the hat type
steel Shegtwibid fe p‘i’&?m’é 53 11 6P InOfidd, BRnhF 16 edRbFRyssBe acts to

not nore than 30% of "a wall height froma planne

groun ddlgg?a\ét@{h]gtcﬁ)vﬂl FHRYEGnfHe MG tHe Rarth Freds@icti dibtion, the

constructed fromthe steel material for an underground

cont i QU3 NG ban l%&uﬁﬂﬂ:sﬁecﬁﬁ%@t’ mé&e tHa8 a2DAAK&BAse FoRAMhé 6w
experimental results ‘given bel ow, 25 substantially the

Same  Gf OMle i s R BLETER mbAhAE 105 JFuR difeh tﬁ&)l%ﬁﬁnt%?)ldesignated by

¢
st eel terléﬁ f'or 11 an underground conti nuous wa

WhiCh dﬁgglll Rl %Fﬁ? Bad) mla¥a1 B SflndefdRRhd BédtiBudRGvallRvhich includes a hat

H beam of equa engt hs wel ded toget her al ong the

entir 1}6%5%1 éheétli‘)?i%g.\g&raﬂ 13- bEREEF egfift 18 iR Wl ded BogethBfllong the entire

mat er i ran-un ground conti nuous wal | ichis

suffiq ?gﬁé{hﬁcg 19L& A0 5 PEuP BsRENBAeridl 83 bd km@AgrbidARREhuous wall

end of t eam may be | ocated closer to a rear end

side thg igs ﬁﬁi@@cffd A ds Qb1 Eﬁﬁe)!b@ﬁsi\;el)’aﬁﬁli £18@ighShB B obtained.

pileint engt i rection. this case, as

|'s appar ent FH&F&.&@,%S QXREGAITE Rle@kpdRfttal fs@istRBWOR hsiyparent that if
conpared to configurations in which only the forward

¢ .
2 ing)e Ot tﬁé &Earﬁh&qm Bt AleGehr SADTRHe HabtyhdReel Skt pRBENd the rear end of

an"the forward end of the hat type steel sheet

pile, R0H KoRllQeitiobPiShe NalVdhti @ b t@@ffvlhrleh rouf@levelR6lthe ground
of the Hbeamis |ocated closer to the fTorward end

si de thanediRe rdfiaing $A cMsohdi& fah therel miael f&faeahderground
pile, even though %he cut length of the H beam (the
sum of ooh oG sHvall, 8RAHR s@fardkibe1ch ok Wetndereiie favaidiend bF dae humtype steel
and the cut length of the rear end of the H beanm) is
| NCT eaged pildfhdWCORLAPER Jf A &-bdan dxbalidsl30% oL@ ovreall length of the steel
mai nt ai ned. Accordingly, conpared to the two
COf¥ | Olktahdl B on MBMrrenRItoARAGEs walPihlitke 16@dTh Bieectio, clvevn displacement
reduced, and workabrlity can

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 the retaining wall constructed from
the steel material for an underground continucus wall, and the separation length between

20  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 continucus
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 lightwéight.

25 [0019]



15 be inproved due to the lighter weight. [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 nore than 50% of a waljy height froma

pl anned ground | evel to a ground surface in a

ret ai ni ng wakdparios lengtbbechetn thardahendsif el hahypesteel Ishekppile and the
an 20 underground continuous wall; and a separation

| engt hedp ehd\efan: Hibearh atapde dotded tiah 10¥ant adt thorp éhag 8% of a wall height
sheet pile and the forward end of the H beam may be

not mMiFoen 4 flathed QPéuad letel to¥ groahd surierginfa rethintrigevalitceadtructed from the
mat eri al for an underground continuous wall in the

| engt Kited hsekal €07 an underground contirmotshwall; ead@separatidrslength between the
apparent fromthe experinmental results given bel ow,

when  tievarbaitl @€ the at t@pd Bdel fheet pila andtie fywandredd of the H-beam may be not
continuous wall is used as the steel material in a

ret ai Nésehan 3% atd bt Bére\tknGhYet dieheasreital Iqugthasf tiressteatmaterial for an
fromone side, even if the earth pressure acts to

di spl ag@erploenddoniMucaé walhé theleagthidizertionl | in the earth

pressure acting direction, the displacenent can be

suppr essed Inahis 0hse/Brcsust thaseraraliofdength hetxaen fhe orar efvkof the hat type
crown displacenent Y (that is, not nore than 110% of

t he Crselshedt pid adanssir ol ofiasHdrah échobynofs thimsiOfotiimrwall height, and
when a steel material for an underground conti nuous

walg  wihd eharativdl lerbesbeawdeatthd fppeard ereladf tistteetyppstb@ shastipiferand the

H beam of equal |engths wel ded together along the

ent i r dotvaiRrhénd of teebéani B nusedke ths 30%rof thel dverall lsigtheivhen the steel
mat eri al for an underground continuous wall which is

suf f i ghaetal for ki gidergrasd waltinuas walldéxysedasi theesteehuhaterial in a retaining wall
I'i ght wei ght can be obtained. Furthernore, as described

i Nt henexpdr theenthatesswes adts Sohehoside, even; i§tha paythy pressute laets to displace
if 10 the separation |length between the rear end of

t he hahe ¢rype obthestaisheotil pi theeathgrashize acting disertionfthe digplacement can
H beam exceeds 50% of the wall height fromthe planned

gr dun chelseppedssddao hétanagye thanel 182 idcseaes from the cromvan digpiagemerit Y (that is, not
constructed fromthe steel material for an underground

cont i nome thandl (% ofithe ctolme displraeragnt ¥hdésiangteth by designdpr whea a steel
forward end of the hat type steel sheet pile and the '

f or warmeteiudl fop n tirtergrbupd amtgncesou! Widoh intluddsa hetfypadtec] sheet pile and

| ength of the steel )
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

20 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

25  continuous wall to be obtained.



15 material for an underground continuous wall in the

l ength direction, crown displacenent increases

rapidly. In contrast, if the separation | ength between
the rear end of the hat type steg} sheet pile and the
rear end of the Hbeamis not nore than 50% of the

wal | [might fromthe planned ground level to the
ground surface in the retaining wall constructed from
the steel rRéepitddn 1EQkth BawedadRs @acind df the hititpyueoies] shaétipile and the
and the separation |length between 20 the forward end

of theah@id dfeal-5éehashest 149i thén H00dnhe forward end
of the Hbeamis not nore than 30% of the overal

I ength of ti@msHEele IdMATETiI0R redrehd srtibiofahgstedl naterial for an
continuous wall in the length direction, the rate of

| NI e gsRriRbund cONhubhsSRIlIPaRRA by iR dieiiz rheoliine Ismot b than 500 mm.
manner, conpared to other cases, the steel mteri al

for aacwaataglg,rmxteﬁ@ R riof prestst inahd arbclarspikifoly Cheaitiving machine, and
rigidity, and is inexpensive and |ightweight. 25[0019]

13 the drifing @RKiA¢ ¢2@RadiBRGD thetfewt@n of the stedanaterintifon in underground
the hat type steel sheet pile and the rear end of the

H- beagarimiole val Qthe teaséndisbaian d0%e batdypeateckshecs pild) anpdsfdd the driving
of a wall height froma planned ground level to a
groungegurface in a retaining wall constructed from

the steel material for an underground continuous wall;

and ajmepgaration length between the 5 forward end of

the hat type steel sheet pile and the forward end of

t he H beam Agyoliaspet of ths preidntinvafivn ixch stel materia forrramnderground
30% of the overall length of the steel material for an

under gérinBchsGalltehiipgsdsvitied Hat type sthel shengidhading @dini-shaped vertical

In this case, because the separation | ength between

t he r eRss-@6torobith lespebiatb tieypatisdizetiorstheretf, pidlaa Habehnt Inging an

rear end of the Hbeamis not nore than 50% of the

wal | Redhapid,venied cidds-bdreios efthrapiodto thelegith diyettinr therepf) avherein: the
forward end of the hat type steel sheet pile and the

f a5 wahat tgredteef shtd @iltinbmdes 4 wely @ painof ftanésaonB0 s aftegrilly to each end
overall length, when the steel nmaterial for an

under gf thelneb antintlindd ssasvakpreadsoutisad, aad aphie ofdrmeiections substantially
material in a retaining wall on which the earth

pr ess piralld ed the fvedwhioh eresiactegonesctand intbgrathetomae phithe pair of flanges; the
pressure acts to displace the crown of the retaining

wal | iHebeaincinatadet h pair efsfuge seatitrissgbsthintialit papalel tplgech other, and a web
di spl acenent can 15 be suppressed to not nore than a

10% i serieawkich camedththe prioviflaligs picticrste pach wihet lsaning space

not nmore than 110% of the crown displacenent Y)

desi grmtebekwayn; desitgrsuffare onlae npositt Béd to papréace af oneof thapair of flanges
under ground conti nuous wall which includes a hat type

st eel oftheBibepinlvéricinduztsit theawb séctienisatcuradig am@atmuﬂ@s of the web,
together along the entire length thereof is used. As a

r esul the oates iefike beigesd al oppositeaide tmaleagrad fomured bynthis rwgb end flanges of
wal | which is sufficiently rigid, as 20 well as

i nexpéardamepesick] HheghtiMea dintensiemofike Bivean iretie length direction is shorter
Furt hernore, because the separation |ength between the

rear ¢adadimdnbion bfihe hytpgpesteebshegtipiein thi lepgthdifedtion, and an overall
end of the Hbeamis not |ess than 10% and the

separ ghpthf teMybdanbiattvelensth Rieection isarrdnged avithin thidimieagion of the hat
type steel sheet pile and the forward end of the

H-beamis not |ess than 5% the econom c benefits are

great, enabling an inexpensive and |ightweight stee

materi al for an underground 25 continuous wall to be
obt ai ned.



14 [ 0020] A separation | ength between the rear

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

of the H beam nay be not |ess than 500 m n. Nornally,

the length of the rear end secti of the stee

material for an 5 underground continuous wall clanped

by t heypdisievi sheet pRChititdehdh BigdctibM h@otiieNofaQear ehid of the hat type steel
Accordingly, the Hbeamis not present in the area

cl anpegkebyilctddficided Wit IpdBRRAI of € read i@ Jfite HHbéavi RGhe length direction; a
machi ne can easily clanp the rear end of the stee

mat er ifgdvafdhd antheACREE i NdEgedc it 10 H edasendalde i thb Rnpalirection than a
end section of the hat type steel sheet pile) to

per f okgpvkideend bf Mk A& tyPRIsteel shOEtQ0 hhd AsspreandleAgh betveed the forward

the present invention is a steel material for an

unger grPsIkk 1BPRbd AsP iR Ml bn®@b FRPRAM eifd dfithed] Bedm isyibEmore than 35%
steel sheet pile having a hat-shaped vertica

Cr 0SS pE RSV Mt LINIRSRR CinateRal tfbiahd @iABizbuad EdihiciR wall in the length
t hereof, and an H beam having an H shaped vertica
Cr ossyge&ichon with respect to the length direction
t hereof, wherein; the 15 hat type steel sheet pile
i ncl udes a Mk stedl Ratkfial Fbr &l ABGEBSUEIMRERI0aswEINE@GIdA1Z ty the second
to each end of the web and inclined so as to spread
out WakhectTthedbrddait invehtic, B iS @fpateditors tHRSekpenteatal yesults given below,
parallel to the web which are each connected
I NDegrkh dhelsReldnderd fot BeuRRgro@d chiting@SsalltifiGsetiaiba sieel material in
i ncludes a pair of flange sections substantially
par al lagétaihipg @0 Bn WhiARke @RE peesiiedackSEdnh Ot side] ©fn if the earth pressure
connects the pair of flange sections to each other
| eavi Rgs fd§ace thelchRimaiTeidveihingdwhllat tiereashipliesstr aotingdirection, the
opposite side to a surface of one of the pair of
f | ang@sspRteniditednbb e@praskidat nerandte tias a | 0% tikteeagetiom the crown
section is secured to an outer surface of the web, the
out er diglatcaept Vhitgs, Aot raore RRAI0% ef the d®wnelisplacérenn &) designated by
formed by the web and flanges of the hat type stee
sheet dpdigrefor @hdh dgtdebinaRrialffod Amaunterpeand cantibuvas velhghirh includes a hat
direction is shorter than a dinmension of the hat type
st eel tglhertl fbd: gild ahdtah ¢1-benpsfeqoti] leagtht onldeditodether along the entire
overall 25 length of the Hbeamin the |ength
di r ectiéngth th&edliy Bad) etk etlli, A stebionakrinbfos homdefgrduné chugtinuous wall
15

which is sufficiently rigid, as well as inexpensive and lightweight can be obtained.

Furthermore, as described in the experimental results given below, it is apparent
20  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

25  material for an underground continuous wall in the length direction, the rate of increase of



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 length direction; forward end of the
H beamis | ocated closer to a rear end side in the

| engt Brofin/a@plabdfnt iﬂ@tzlpt%\{r. Ok EhaiRel vitfen tiR@epaddtioh Yeagth is not more
steel sheet pile; and a separation |ength between the

f or wapn 95208 telovirielchath, dopperes tehensheRparMlidnderifitexctias 35% of
forward end of the HHbeamis not nore than 35% of an

over alle ov&al RS tht f6e1 $laRBhI foPdAIndedzrdudd cdrfiuous wall is sufficiently
under ground continuous wall in the I'ength direction.

I n t hggat 8Rllis 18 B&IpRhsive@hd BghtWwEigRY gr ound conti nuous
wal | according to the second aspect of the present
inyenpkggk as is apparent fromthe experinental
results given below, 10 when the steel material for an

under gr oundy @RNEdoRY MpSct Wathe sted] iEQehl 85 ah BRIeBdrOMM continuous wall of
material in a retaining wall on which the earth

Pr eSS e @rderlt SnvbhtIR @O Sepiiafith 1eBME Betivberd @ fo@Rérl land of the hat type steel
pressure acts to displace the crown of the retaining

val | ket iR 28@he RorRh@ A8 bEh@ Pt el nthyhe Gbi 1643 thah 58 of an overall length
di spl acenent can be suppressed to not nore than a 10%

| ncr egp@e bieQMakdil fof MVhddigidhd 6aHIBNGus Wallih1ak 1dngth direétion.
nore than 110% of the crown di spl acenent Y) designated

byo 15 desi gf tHipFasdViRtcsnonliSBdnefiB bR dréd, chsbling An inexpensive and
under ground conti nuous wall which includes a hat type

st eel 1ighi@eighidtdePmaBishi #6} ahhuh@Rgroaid REfidions @ibblbs obainedd

toget her along the entire length thereof is used. As a

resul top2gy steel material for an underground continuous

wal | which is sufficiently rigid, as well as

| nexpensi VeThaRéepatdtigh fength G BiveGipthe Rewaidlead oftHe hat type steel sheet pile and
Furthernore, as described in the experinental results

gi ventdegbakd dnHl of Sic BPRAMSAMY b2t tdde thdn 20Meofae pedral lengh of the steel
| engt h between the forward end of the hat type stee

sheet nickigl fangh \indergfoaid\entdmesud wall it the lehgthaitenceeds

35% of the overall length of the steel material for an

under gr oundn @0édsé) dOid Ipp@doh from théwexphbemeritd] refuttegitindrlow,

crown di spl acenent increases rapidly. In contrast, if

t he s@petaniidligihd @netidwaelispesmdnn earf lemantainaiwd vdfen b kigel material for
hat type steel sheet pile and the forward end of the

H beann inRiefppduntos@inhfigivalidogsell whivh imwheteah hatltyagted sbéet pile and an
the steel 25 material for an underground conti nuous

wal | HrbehhefkQaplehgthl weddd together hiong fie entb® ldngdy dasecsolt, a steel

16 crown displacenent is kept low. In this manner,

wWpen iaerisiepednaindaprobah@inkimicus wall whivhés tufiiaienB$ tigidfcat heobtained.

overall length, conpared to when the separation |ength
exceep®28p% of the overall length, the steel materi al
for an underground continuous wall is sufficiently

ri gid, and A firstdspert biexpiaodfov prodadng 4 gedl waiegihlt for an underground
5[ 0022]
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

25  an H-beam having a H-shaped vertical cross-section with respect to the length direction



In the second aspect of the steel material for an

under ground continuous wall of the present invention,

the separation | ength between the forward end of the

hat type steel sheet pile and the-forward end of the

H beam may be not |ess than 5% of an overall |ength of

t he steleofvintvetitiathe haitypasteelstiest pilcinelddasarvabnapirsol fiapges comnected
in the length direction. 10In this case, the economc

benef i negmile tagaelnend o rbyebrgd flineder petospiced autetard, and a pair of arm
i ght wei ght steel material for an underground

cont i nieetikhs watistantialylperatd t@iha edb whidB 28] each connected itggsally to one of the
separation |length between the forward end of the hat

type sp#iedf fiahgetthgilibean indlutitser favroféirmeserions subjiantially parallel to each
H beam may be not nore than 20% of an overall |ength

of 3 heothérpald abrebradtien waich bameen the pdie pffiangn sectiomttp eagh gther leaving
wall in the length direction. In this case, as

i S appgaaithertiicomehad edipensioreofiilal Hibesuintthe lgngledirdgaprgashorter than 2
substantially the sane crown di spl acenment can be

mai nt adimegksi@sof\iectiat Bps ftesk kheatilerin thie ldngth dinectinudaraggiog ael overall
continuous wall is used which includes a hat type

st eel lshgkbfthé Hodean ih taniehithéizatiof withjn e diraengioh of theshag ge steel sheet
together along the entire length. As a result, a steel

20 mat giteiiathelimpthatirectivd camg iraxvadditiom with a oass endeanlf thethbeapn arranged so as
is sufficiently rigid can be obtained. [0024] A

fitst @dpeoditi@lkd alose tcwitrdad ept sidiuo ithegenptisdivestion than a rear end of the
mat eri al for an underground continuous wall of the

pr es eriiat type endlisheet pilectanthesng qurosfra sirfage an dreapppsiie sids tagesurface of one
sheet pile having a hat-shaped vertical cross-section

Wit h refiesr df flatgesedtionsytfithaibearn whichichrreei o the wab sogtion, with an
an H-beam having a H shaped vertical cross-section

Wit h resqectiact of theeveb.ghgttherdimfase biioa on i oppesitegific tojaghannel formed
whi ch the hat type steel sheet pile includes a web, a

pai r dfy the sgesi thofimget efdhd hat tyge stb¢lphechpites el sepwing the web of the hat
the web and inclined so as to spread outward, and a

pal¥ ofypastenl sectile ned the Butzastction pthepHrbgam ahich gontarbeagh gtber, to each
whi ch are each connected integrally to one of the pair

of fl aotedy wiehling+ beam i ncl udes a pair of flange

sections substantially parallel to each 5 other, and a

web sect i on Askirding tothe &rst sspedt of praiethodfor produejae & weal mgtesial for an
to each other |eaving space therebetween, and a. ) )

di mensindereofund h@lﬁwmmﬁivﬁmﬁ freesend inyention Auiaexpepsiyegnd lightweight
shorter than a dinension of the hat type steel sheet

pi | e isteel etetiglfon 4n wileravsmideentinyauy gl pepordingso dhedjrst aspect of the

l ength of the Hbeamin the length direction within

t h20 dipresestioventién cande peducedpe st eel sheet pile in the

l ength direction, and in a condition with a rear end

of thd0P#23eam arranged so as

In the first aspect of a method for producing a steel material for an underground
continuous wall of the present invention, a position 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

25  inthe length direction.



10 to be positioned closer to a forward end side in
the length direction than a rear end of the hat type
steel sheet pile; contacting an outer surface on an
opposite side to a surface of ong, of the pair of

fl ange sections of the H beam whi'ch connects to the
web sggidjon, with an outer surface of the web, the
outer surface being on the opposite side to a channe

formed by tahgréedend teebldndRgese Sfankdiohato BeySitioned closer to a

steel sheet pile; and securing the web of the hat 15

type 248l siabafh aBélWerddnd of e hithARGRBMEd: pNAinthe feh@h direction.
H beam whi ch contact each other, to each other by

wel di a7 According to the first aspect of a

nmet hod for producing a steel material for an

unger gr oung s@%ﬁia%&é@t?b? a\Wetktlod @dr grétRicDE @ SRE mAtEYA Rir b Brderground
an i nexpensive and |ightwei ght 'steel material for an

under @LEMRdHs GANbF ML BléSenyBbdntidf GRIuLN BrepRinoihaf typSdicel sheet pile
aspect of the 20 present invention can be produced.

[ 002Haying a hat-dHpddRrtichy $4ss B&BBE Witk FesBech B tHORnER Hirection thereof, and
produci ng a steel material for an undergroun

cont | AULYSVBvingof HiRe PV EERN brotsieEitnl vk resheBQS the lé¥th direction
of a forward end of the hat type steel sheet pile may

be arhab&eRl viictAfie hal tfpRisfaellsH&t Pild McladdRASkdb] HPaidf fAnges connected
forward end of the Hbeam 25in the | ength direction.

1t [ Q@B to each éhdl PENALY aBd FheBriedlsh @s {3-spRANDETRYHrdDS:d a pair of arm
arranged so as to be positioned closer to a rear end

b
si de sehmms é\;lbfs@.ﬁﬂ‘ﬂlar%aﬁnéi t®fhe WaB whith afe)léh GhfRledSMESAlly to one of the
pile in the length direction. [0027] 5A second aspect

of a gaRtol Athndes) thd M BEMR indGhdes aSiaB QI fiARe QEdtidhs fuBstaially parallel to each
under ground conti nuous wall of the present invention

I ncl udias, and b &RB sédlign Yhith torlnk Qe thS heie bf Bdugetechbils@o BaYioth@r leaving
a hat-shaped vertical cross-section with respect to

t he |pagtiereictieh) M0 aldifineich of B H-lamlth tra¢hghadiietibnds shorter by
H shaped vertical cross-section wth respect to the

| BNgtdet flbfe@kdnl 330 46 baRAL lehgdih Yhthddicel MateAaltforlt R GEORId continuous

sheet pile includes a web, a pair of flanges connected
wall in the length direction, than a dimension of the hat type steel sheet pile in the length
direction; arranging an overall length of the H-beam in the length direction 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

20  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 conpects 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

25  web and flanges of the hat type steel sheet pile; and securing the web of the hat type steel



10 integrally to each end 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 H e pair of flanges,

the H beamincludes a pair of fl'dnge sections

substpnt (:;\12& M 1RAEAbd &htidPorYRCH bein hich 3blach eathldther, to each other by
section I ch connécts the pair of flange sections to

each gfher |eaving space therebetween, and a di mension

of the Hbeamin the Iength direction is shorter by 15

not nore t R@&rcﬁé%b%e s@Ebrﬁ\ég;Se@! df alnfigiafoofroddegSitseeel material for an

mat eri al for an underground continuous wall in the

| en gtu!ﬂd%goﬁrﬁf dcRBnucub @ 8r Gk PRES Rler®bon {AAGndBénsivy BRI lightweight
shéet pile in t

st eel e length direction; arranging an

owver al Fidudud WA dcemain t6lihe eedohdikpect of the
mﬁfh?#m¥h§g%?%g%gfgﬁﬁg the hat type stee? sheet pile

int iSH f 6L bRBuce@nd coinciding a position of
a re&%ﬂéﬁgg%ﬁugte haP t?%% steel sheet pile with a

posi tih@yyof a rear end of the Hbeamin 20 the length

dire |o%, and in a condition with a forward end of

the H beamapr aRgRG iR &3 ridthod orpRsutin® R Gee] elatsier foi £ vaderground
rear end gpget%n th§§?ength dire?tion than the forward

end OJon&Jl@u?@Jm& rSkBGhvestiGEh diich@on SFIRS AGEAnN P tB length direction
outer surface on an opposite side to a surface of one

Ofg t h‘ﬁa)ﬂ%i sﬁor‘&{!l' bgr L8106 986 BHRANE 2R bved) Bk 6B ¥ibd] @laterial for an

connect’s to the"web section, with an outer surface of

the 1J16d QikiRlious Wall 36@e RakN GireBoARhBRSkistonSI de hat type steel
to a“%ﬁ?ﬁﬁ@ﬁ ornéh by thecZSQaeb and fl anges of the

hat typg Al f&he RAGRUIAKLR: and securing the web of the
hat type steel 19 sheet pile and the flange section
of th@oﬁhbean1mhich contact each other, to each other
by wel di ng. According to the second aspect of a nethod

for produCiafGnderloff colBiin®iuk ¥l bDhe pasanniieégion isdnstructed using a
conti nuous wall of the present invention, an

| pEXPARRLiNST #Rd nddalsvwsl Sind&gdtePdontimiont wall of the p@sent invention.
underground conti nuous wall according to the second

aspect of tAGeiREEREMnshIRERE b Gillefedund) €orpinachisoedl of the present

[ 0028] In the second aspect of a nethod for

pr odugi Oiof usts 8 lurdiR} 6f stedl mhtefialafor btieletpr@md dontinuous wall of the
conti nuous wall of the present invention, a dinmension

of thgefnbadmibn the length direction 10 may be

shorter by not nore than 20% of an overall |ength of

t he stggks draieahialiof Or an under ground conti nuous wal |

in the length direction, than a dinmension of the hat

type pos®l sheet pile in the length direction.

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.

25



[0029] An underground continuous wall of the present
invention is constructed using a 15 plurality of stee
mat erials for an underground conti nuous wall of the
present invention. A nmet hag, for constructing an
under ground conti nuous wall of the present invention

uses a plurality OBREHFEPESTRIPEIONDS THE DRAWINGS! gr ound
conti nuous wall of the present invention. Effects of

the lpyanti on 20[ 0030] According to the present
i nvention, an inexpensive and |ightweight stee

mat eri al  f oG 2R iR GEvPsHIViGantad 1H ikl mat&rials for an underground
obt ai ned, and by using this steel material for an

under ghetidds FRANAdcBRIE So 1 kst fRcugBERRDI¥b&A df Yhef pRvsertdieation are
retaining wall or bulkhead wall can be constructed.

205 BRIERaePRSORHATE SMnRimddE DRAW NGS [ 0031] FI G

|Ais a plan view showing a state in which stee
materi al s £RE 18Rs ANEEVISK OFRsted afterinloLsn Widblgradad edntintdps wall

to the first through third aspects of the present
I NVeNndeb@Bin@kPa first aspect of the present invention.
FIG 1C is a side view of a steel material for an underground continuous wall
according‘ to a second aspect of the present invention.
10 FIG. 1D is a side view of a steel material for an underground continuous wall
according to a third aspect of the present invention.
FIG. 2 is a plan view showing the rear end side of the steel material for an
underground continuous wall according to an embodiment of the present invention.
FIG. 3A is a figure showing a state in which a hat type steel sheet pile and an
15 H-beam are in contact, in a method for producing a stee! 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.
20 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 driven by a driving
machine.
FIG. 5 is a longitudinal side view of a case where the steel material for an

underground continuous wal! of the embodiments of the present invention are used as a

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



5 engaged in a parallel arrangenent. FIG1B is a
side view of a steel material for an underground

conti nuous wall according to a first aspect of the
present invention. FI G 1C %P a side view of a
steel material for an undergrount continuous wal

accor g Bouiderfoun8 COuSRRANan@ErolbiRisple&Rek. | nventi on.
10FIGIDiIs a side view of a steel material for an

under gr oungy§ @t h BHLRYS HEving B=GALEHINEEIp berwRed fht kdlio between the cut
aspect of the present |nven%|on. FIG 2 is a plan view

show fagoth BEME RAF et 1Ri 168 addife ShIER)ipHTRIBIAd leh@h AdRwall height

under ground conti nuous wall according to an enbodi nment

of thg HeRI&M di'ﬁﬂéfc%ﬁ%ﬁt%r 1hE bz whbreitBe fedl b@trigl oF@Wndgrground

a state 1n which a hat type steel sheet pile and an 15

H- beamy ahouk Yaft ?%@ Gibst ethBoBm&R bPRE pfe®dnt RivestivhiiNiged to construct a
steel material for an underground conti nuous wall

accor ging.d @0 enbodi ment of the present invention

FIG 311 1S a figure showing a state in which a hat

type steel $HeqL a Pt sARdndie HIRRAMIFE QWL tREAIOYetween the cut

wel ding, in a method for producing a steel nateri al

for ap,updefsdrornth FAUHBLAYSndVRE bveRdICOkdh B0hé Pat @pe steel sheet pile
enbodi nent of the present invention. 20 FIG 4 is a

figur gnalevd 1BGu2B 3 b1 shlet Wik fehgt) SURAIwiBépRlckRent{fBF the case where
an underground continuous wall according to an aspect

0fjg t NEe RIBSRALriat BY G hAdRErdiihd RbANHABusYalPordld $6¢d3d embodiment of the
machi ne. FIG5 1s a longitudinal side view of

a CasfgreleifediBe isis&Plo cBRiREH Bbtainig vl under gr ound
conti huous wall of the enbodi nents of the present

i nvention g€ gis8%isRe shovdrg ThetdhtiinEp Betlvken tHe Rtlo between the cut
explain the relationship between the di nensions of the

st eel 1{ph@Fih@kear end of the H-beam and the wall height (truncated length A / wall height

H) and crown displacement when the location of the forward end is constant, for the case
15  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. 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

20  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.

FId 10 is 2 plan view showing an aspect of a conventional hat type steel sheet
pile.

25 FIG. 11 is a plan view showing another aspect of a conventional hat type steel



21 for an underground continuous wall and crown

di spl acenent . FIG 6 is a diagram show ng the
rel ati onship between the rati o between the cut |ength
of the rear end of the H-beaWIan'the wal | hei ght
(truncated length A/ wall height™ H and crown

di spl geggpot, for the case where the steel materi al
for an underground 5 continuous wall of the first
embodhIRRtioR fof A ReREGRERImbdveNtion is used to
construct a retaining wall. FIG 7 is a figure
shomﬁggxghe rel ationship between the ratio between the
cut | nggh of the rear end of the H beam and the

over | lged. %Eﬂ?al r dhRBadab iR flo8eWals DRt Ald skeel sheet pile, 3 Arm

(truncate ength B/ overall sheet pile length) and

cr OWN . Lh SRIFAGE PR el {18t phiBQ RS Sectibebfhal §pt BeelSheepile, 5 Flange of
mat eri al for an underground continuous wall of the

Secongh g{ﬁp Qe IRt piftf 6 trBeaBd, 85 Tk 1 H-B¥ami, 6alUSoding Surface of one
constru a retarning wall. G8is a figure

show hehRtdr0n8R] ke b SRk R Wab tetiddWBBhnt, TEWeD of hat
fithl PR Gr00%R! Bt o

cut | engt of the H beam and the wall

hei g hggé Lt Rl B, & SRehdinAanel broisd Ghfacd; 0 anshned grofind level, 11

di spl acenent when the | ocation of .the forward end is

const sl rflind id¥e1, §8S $26.61000&! &5 EigageiesclaNBdeblidnal 4, 184 and 14b
an underground conti nuous wal | of the third enbodi ment

Ofg t hRink, €5 ?jl?fvidgwa%ﬁﬁla,gle nglﬁmid,sled\/i'b&t&@ AGkdeLITS Raar end of hat type steel

retai'ning wall. 9 1s a figure showi ng the

rel at {aOsAL b obRIWeRInk BEnd §pk @tea%hawﬁma, Db R eatléndl of Pigfsdam, 21
of the front end of the H beam and the overall |ength

of t hghald ehi BEHHeRR) 715 NBRhy Rirfate ftvidbiE it ghe stRbihbet Bilk, A
overall sheet pile length) and crown di spl acenent when

the | 9catiioNe2dh BEtwebiEreh@al oERA typs seelnhiad pile arfdatarehiof H-beam, B
case where the steel material for an underground

_cont i S4aEoNRhith 8Ewehefobkird enddtivackypedie] ecet pile apd fswatl end of

invention is used to construct a retaining wall. FIG

195 i SHaeRhaD FHbEYWeRIRY Wcheh aitréssRetion &f whicie i vietsieelrshdet pile and
hat type steel sheet

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]

20 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]

25 The steel material for an underground continuous wall 1 of the present invention



pile. 25FIG 11 is a plan view show ng anot her aspect
of a conventional hat type steel 22 sheet pile.
Description of the Reference Synbols [0032] 1 Stee
mat eri al for an underground contjnuous wall, 2 Hat
type steel sheet'pile, 3 Ann 5settion of hat type

steel  sheel . Pl sfael AR B SRS it anGE- bERE 6 SHORE: tBArABE hat type steel sheet
e, ange o | e, g

sheet "pi nge at type steel sheet pi

H bea 6 0 i . .
R L L e el

#Fesg%tnlﬁfg 0%l for'%%ﬁﬁ t,hz be:}{%l dffentiBh of M@Eat%})g%{ee}%lﬂé‘&bile 2. The hat

ain ound surface, Pl anned

grou nlg' J? g{%’g L}Eﬁtl bV Ll #ﬁ'clf-géa%@ e bE¥Sbi1ed Lel pkédhcts produced by a hot

ggopv_ ) agémnen aw section, 14, 14a and 14b
jolnts 5.Driving machine, 16 Canp, 17 Vibratory
de%|0%$u§§” &8r end of hat type steel sheet pile, 19
Forma%@3 nd of hat type steel sheet pile, 20 Rear end
of H-bea 21 Forward end of H beam 71 Joining

surface of V‘ﬁg Bfefﬁeng g}twaﬁtyoﬂ,easﬁﬁﬁ{e irl]l ofqt’ whkd @e stbel material for an

. Ilil
Separation’le ween’ rear hat type stee

sheet pile.af gchrﬁgﬁcélsg%ﬂhlg% dﬁeg%ﬁ%e%m%ﬁ@?cf @hnktARe 4 %‘E‘eﬂé&ﬁlg wall or

bet ween f-or war e steél sheet pile an

L ?L\;\g’élgléhgg‘?\g%ﬁ ?rr]]tﬁgﬁl?eg Eﬂh(g)t%nthnog ﬁfe Istelli fbtdriat B 6h hﬂférﬁéund continuous
ype steel sheet pile and
10 wall 1 forming part of the retaining wall or bulkhead wall or the like is clamped by a
driving machine 15 (including a clamp (clamping section) 16 and a vibratory device 17).
Moreover, with the bottom end side of the steel material for an underground continuous
wall 1 as the leading end and the top end side of the steel material for an underground
continuous wall 1 as the tailing end, the steel mateﬁal for an underground continuous wall
15 1 moves in the underground direction S, thereby driving the steel material for an
underground continuous wall 1 underground. Accordingly, in the present invention, the
forward end of the steel material for an underground continuous wall I 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
20  underground continuous wall 1 is the top end when a refaining 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

25 2, each open on the apposite side to the other in the length direction of the steel material for



H beam are integrated, D Channel fornmed in hat type

steel sheet pile by web and fl anges BEST MODE FOR

CARRYI NG QUT THE | NVENTI ON [ 0033) 20The present

invention is described in detail3zpased on the

enbodi ments shown in the drawings. First,, the

basi carfwdengofundcantisedus wall é (tha heiglgdirastion pé e geteping wall constructed
continuous wall 1 used in the present invention is

des crusiredhevitedh matstial foraneintozPne! ¢ontipknus wah 1)) @onsgyuentlygwhen a
FIG 2. [0034] 25The steel material for an underqground

cont i plueality ofiate¢] natesfalstfpreanpindesgiotind gpptipronpyall 3 gre lined up along the
conbi nes a hat type steel sheet pile 2 with an H beam,

6 sholohgitudinabdirecten dfshe anpsectionsbinds gstoipts (14 gnd; 14b phgdiacent hat
l ength direction, and adopts a special configuration .
i 15 Whiypsstedh shebt tilesi2raré alils toengaga ot eadh ather.t16 ven ganspqyng a refaining
the | ength di nension of the hat type steel sheet pile .
2. Thealhertth¢ Yimpdran gedl metesiels g m@néranwndq@etiwsw b an attempt 1s
are both rolled steel products produced by a hot

5r ol | inady tp instl sstee] 1088 for an undergronridecopfinugusyall 1 upside down, the
invention, as shown in FIG 4, when the steel material

for apintmbdieryt bibrd theapsiderdemsteghmateral far agundagropns gontinuous wall 1
the ground to construct a retaining wall or bul khead |

val |~ dunat kegage wish thobeoftthgrdiasent gteekmprieriplsdfar anyndeseroapd continuous

for an underground conti nuous .
10 wall 1, and the plurality of steel materials for an underground continuous wall 1 cannot be

connected to each other. For these and other reasons, during the construction stage of the
underground continuous wall, the forward end and rear end of the steel material for an
underground continuous wall 1 can be clearly ascertained.

[0037}

15 In the steel material for an underground continuous wall 1 according to a first
embodiment, as shown in FIG 1B, in the length direction, the position of the forward end
19 of the hat type steel sheet pile 2 coincides with the position of the forward end 21 of the
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

20  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
{ransverse 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

25  pile 2 and the H-beam 6, More specifically, when the steel material for an underground



10 wall 1 formng part of the retaining wall or

bul khead wall or the like is clanped by a driving

machi ne 15 (including a clanp (clanping section) 16

and a vibratory device 17). Mregyer, with the bottom

end side of the steel material for an underground

cont i Bornsowsaddll 1lis aed hhewhibmdictigl ieactzindg whl, theoxpmenstbnal difference
side of the steel material for an underground

cont i QACHeSwebA e pbsitisn dffie reaiehd IRopfatechat typeestest ghetbt pile 2 and the position
mat eri al for an underground conti nuous wall 151 noves

i Nt hef fB ekaf gidooRethd Hr ket 60m the steieateriay fol ki widegrdvné continuous wall
steel material for an underground continuous wall 1

under gROaH thordaE050%% BY wall heipH: Heraferas ETG: 5) frore the phamped ground level
the forward end of the steel material for an

unger go eihe gRaRd suifdedBinkatthinihgivelltheniiotkted foprtte stéed material for an
retaining wall or bul khead wall or the like is

const ihddr@Guddroftitidas WAlEE landrhe &F-bean § 3 rcutshont hylte gquvababt of the
continuous wall 1, and the rear end of the stee

mat er dxvhenkiohal diffeddceif?der gr ound continuous wall 1 is

the top end when a retaining wall or bul khead wal |l or

the |ike i smakinshbodrhen the ehtivdbipHeoaien futvallibeight drthelength
under ground continuous wall |. [0036] Furthernore, as

shown dinfenkibfsl 1 31 the bat ek Isigel sheegpited; end Bealengthdimaengion he of the H-beam
l4a of the hat type steel sheet pile 2, and a groove

13b i g shdaGeonbay.5¢ D{UIL- LR4bTIGE (1i1ha 2 & the lepgth Atod éle pottimeof the steel
pile 25 2, each open on the opposite side to the other

I Nt hehateROPartiddegtduad caftinhdis valig ek therée enddidd oltich 124 a

an underground continuous wall 1 (the height direction

of t hgrokLheaiist dtehpoddlonBUTSieHattypelsterd isitgt filke. st eel

material for an underground continuous wall 1).

Conse Bfly, when a plurality of steel materials for

an underground continuous wall 1 are lined up al ong

t he | ongi t ugi¢cdatingh, ratBisicpbodifnehth Bom parteaCilomythe Sechnaterial for an
4, the joints 14a and 14b of adjacent hat 5type stee

shset upder@6urdi cahEnudl Wall DtcdhigRgeardiendisién e hightrigitity s¢ctipn C of a
when constructing a retaining wall or the like from

st eel cimd-adctidl B whdh tRhhay Bghe ktgél Ghided pilohirdrihoH ewn 6 lareliptegrated is
an attenpt is nade to install a steel material for an

under gired.dinah i el Qefereidd! smbotifasndienta onn flartgh eection of the H-beam 6,
1l4a and 14b of the upside-down steel nmaterial for an

under ggferondd se@Bblichaalicitesttel otier Aangectcetion ghithe Habdatn &, sbreference

of the adjacent steel materials for an underground

cont i ByAlE 6c indicates the web section of the H-beam 6.

20 [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

25  sheet pile 2. In other words, in the steel material for an underground continuous wall 1, the



10 wall 1, and the plurality of steel materials for an
under ground continuous wall 1 cannot be connected to

each other. For these and ot her reasons, during the
construction stage of the underggound continuous wall,

the forward end and rear end of the steel material for

an Ubderd el X dideof thertirbersn filcut shogaMopespetifeallyythe H-beam 6 is cut
ascertained. [00371 15l n the steel material for an

undesht seithelt ia dhiet sieel rnaterialdidr an indargronut] gugtinupus whil 1 sthe dimensional
enbodi nent, as shown in FIG 1B, in the |length

di r etifférenve (B} tetyres iHeiforvant enti 18 pbuitionenf thedwattyfiestas] shepigpile 2 and the
hat type steel sheet pile 2 coincides with the

posifoiveind efd 21hesifion wktheHdeam B1s ndt nonethbh Bi%anf Be overall length of the
the position of the rear end 20 of the HHbeam®6 is

|50 C ateeDimedefisl €6r thonddegrdund vantitversdvall Idedcetrdingtyhin this embodiment,
position of the rear end 18 of the hat type steel

s heefonppartvag alohp theGteeitaerialfur ds pnderhreundicomimuensswallel to the top side,
mat eri al for an underground continuous wall 1 in which

t he difgH rigidith 20t Cleith bo idngrdtbdaastisetion of the haitippd steel sheet pile 2
This steel material for an underground conti nuous wal |

|, idnd tHed{Hbdudi 6 & formeds- section, is a steel material

that includes both transverse cross-sections of a

hat - shapeth thisanbuvdimes:, the edaionskip baweathpleagt dondnyion .1 of the hat
the hat type steel sheet pile 2, and a conposite

10 0XFpestRl e pile NROS e lanfth dimedvitn L2/qfahesH-bedm 6 satistiedbl x 0.35 2
pile 2 and the H-beam 6. Mre specifically, when the

st eqL1 UE%)? rindd (L O L2758 thelelg#igB @ fid portion @Othi isteelanierivd Fdr an

1is used as a wall nmaterial in a retaining wall, the

di MR8 Sinfifa e RAE 1 Gfthe BOht&EBIdE Mbichhas 4 tross-sebtidntemposed
rear end 18 of the hat type steel sheet pile 2 and the
POSidniydT thtfhat BBe stedlcheRighled) of the H-beam 6 in the

steel material for an underground continuous wall 1 is

not oego@ than 50% of a wall height H (refer to FIG 5)
fromthe planned ground | evel 510 to the ground

gur f ace 91y Addition, Gk aittdegnbodimenBshoonsi FIG L AOFIGH HDg dnfl €1G. 2, the
steel material for an underground continuous wall 1,

and pbiifobfiRetent 20 0bthe $hbdain O lodated elpsérvathe forwafd dndeide than
di mensi onal difference (A). In this enbodi nent, the

r el akd suaftioh Bf {he keapenil 18 tveetat type btgédl tshdds piteld; ahdothg pbsition of the

di mension Li of the hat type steel sheet pile 2, and

t he fhoret dhddil FEDS DPBea?6 Bflodalkd cldséraathe 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
20  anunderground 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 21 side of the H-beam 6 is cut short so
that the di\mensiona.l difference (B) between the pésiﬁon of the forward end 19 of the hat
type steel sheet pile 2 and the position of the forwardend 21 of the H-beam 6 in the steel
material for an underground continuous wall 1 is not more than 30% of the overall length

25  of the steel material for an underground continuous wall 1. Furthermore, the rear end 20



10 6 satisfies Hx 0.50 (L1 - L2). This (LI - L2) is

the length A of the portion of the steel material for

an underground continuous wall 1 at the rear end side
whi ch has a cross-section conposed only of the hat

type steel sheet pile 2. [0038] Accordingly, in this
enbogiienhe Hite@mopasit v sl tha thetdieersiond| diffaeree (4) bebwsen the
an 15 underground continuous wall 1 to the forward end

si depositidpioBtheédiefli 18/0fABEHHt e Bedlfshet piladbmdpesitiboof thewear end 20
mhicﬁ the hat type steel sheet pile 2 and the H beam 6
are bhfth€BIRERS it Sotfnré@eEn 56% of the wall Geipky, H.r Aécerdhnghe in this
synbol 6a indicates one flange section of the H beam

6, rghsid@n&R AP poktion nBidhaadigstht e a0l bettont tmis gfthe steel material
section of the H beam 6, and reference synbol 6c

| 51di 24L& ndelBoun8 RofBfabhORalDf fobia hgh €igidit® secBbh € @03 Bross-section in
Furthernore, in a second enbodi nent shown in FIG 1A,

FI G Mfich 8R%hafyfe st sliebfpilRQSintl bfdlofGhie fldiges T trHbd:An tre
the hat type steel sheet pile 2 coincides with the

posi kil the rear end 20 of the H-beam6 in the

| ength direction, and the forward end 21 of the H beam

6 i s | ocatghiCdntn@imdn® thdielafi@Rhip®Baveen tie JdnBdrdithérsion L1 of the hat
forward end 19 of the hat type steel 25 sheet pile 2.

I N ofyhetteNaKEpile X \(he Yefall @igth BF IR ste2] méhterial &t an underground
under ground continuous wall 1, the 26 forward end 21

$0 dectinkdis wih P O EhgtiSdiSbisidHI T df theDbeanSH) @i 1erigioh bfjthe portion at
the Hbeam 6 is cut short so that in the stee

mat e ddar EAA sicRIbF dROSEDInAR4 fGCRunddkigidtnd @btimibus whik]1 with a
di mensi onal difference (B) between the forward end 19

POSi érb&tseonich@pbial ohlyREHE heatpedtabtheptiile 22andnhk lesgph B of the
forward end 21 position of the Hbeam6 is not nore

t hanpc3idh Afthe thRvaay &fdadide df @iegtdal miteridl doran shdeegrowrsi coniiraious wall 1
for the underground continuous wall 1. Accordingly, in

t hi swanhediRiion dofnPbled anly\Withe Abiapge stdakbshadt @it 2, matisfies Ak B=11 -
for an underground continuous wall 1 to the top side,

85 hi o) afsb Ghtfilby/A 88T DB, dad Wutter iilsfiddBRgLak @do.
cross-section of the hat type steel sheet pile 2 and
the fgobpgam 6 is fornmed. In this enbodi nent, the

rel ati onshi p between the | ength dinension LI of the

hat 10 typg deichBld &RO& N bk ek t¥pershsdi {Haet pileBPE the respective
di nension L2 of the Hbeam 6 satisfies Li x 0.35 a.

(L1 émﬂo%)menﬂ"i:h% j(‘ih{is 1%4a &%)145%1&15@@%@%6&1&56 htfEsections 3 and 4 at
portion of the Steel material for an underground

COoNt i ST tNBat type Stbel lshét {nﬂ%mﬁﬂ&nﬁé&@ AWt edlikpAgodess. Atthe end

cross-section conposed only of the hat type stee

S eedroRk bBhearm 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

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



[0040] 15In addition, in a third enbodi mrent shown in

FIGIA FIG 1D, and FIG 2, the position of the rear

end 20 of the HHbeam 6 is | ocated closer to the

forward end side than the positiggn of the rear end 18

of the hat type steel sheet pile 2, and the position :

of t hizawiog (Wamdwendcn2ie wze X ih thelditbesmmobthe &l-baguctt, and an engagement
closer to the rear end side than the position of the

f or warldv gtonl’3. of the hat type steel sheet pile 2. In

ot her words, in the steel material for 20 an

underf@®42ind continuous wall 1, the rear end 20 and the
forward end 21 of the fl-beam 6 are cut short. Mre

speci fi cal Wth re¢dasi thalreasido grva etbodiingess désciibed abloyse whetBer or not a
Is cut short so that the dinmensional difference (B)

bekt weaere etvaopizsl stdebmatefialtivenfuodegroghdenouitiri@upivall heartigtrealized
type steel sheet pile 2 and the position of the

f or wawithoenmicihtenihg plaetidal jroblem6 wasninydstigatede Slpecificadlyi wiien

for an underground continuous wall 1 is not nore than

30% abndttuetinguby @iainitewgi addowh it HE. 5 readenta sunpress crbwn

an underground continuous wall 1. Furthernore, the

rear dispthc@fent 3dp eiddecanénd) Hispleberearbthe steed matesiabfor asenderground
that the dinensional difference (A between the

posi tdontinuofis waikl to@at mem thai @ 10% itdreastfaem thegeovat displlacement Y (that is,
sheet pile 2 and position of the rear end 20 of the

Hob e axt Bofeshandil 0¥ éretchanm Elecemertt Ve designiatetl by gésignrfor when a steel
Accordingly, in this enbodi ment, a central portion not

i ncl uokiterip! fonen troiergamuid botinoonseyedlswhidh indhedes & bat|type steel sheet pile and
material 5 for an underground continuous wall 1 forns

a hi gh H-bgindifteguat bogtheweldcdfogetharlvns thseatite dengibrtboeidhused, the
the hat type steel sheet pile 2 and one of the flanges

6a ofdimntnsiobs dishesté:] aateriahfopyy widerground continuqus wall i1 gvere considered as
enbodi ment, the relationship between the | ength

di merfelicys. Fér eaéh enhed hent, iipped strustiral enedssis visis perfamed ingvhich various
overall length of the steel material for an ]

ulfd e Nyrduss b gOuedband walldwighiseH wverk)changeds andogrgplts of crown displacernent
di mension L2 of the Hbeam 6, the length A of the

por t iapehoait inFHe 6rte HIG. Srwkretrdatedf the steel material for

an underground continuous wall 1 with a cross-section
conmpd@®dl only of the hat type steel sheet pile 2, and

the length B of the portion at the forward end si de of

the steel Thetresin dimensipnsin FlG derggsdediedscont i nuous wal |

1 with a cross-section conposed only of the hat type

st eel sheetl) Bhd walbheighy H is fiedwightidimensiop|from a glapned grapgd level (the
satisfies A Hx 0.50, and further satisfies B LI X

3030 bofte s face after earth is excavated) 10to a ground surface 9

(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

25  underground continuous wall 1) 11 to the planned ground level 10



As described above, in the hat type steel sheet pile 2

of the respective enbodi nents, the joints 14a and 14b

are integrally forned on the armsections 3 and 4 at

the end of the hat type steel shget pile 2

manuf actured by a hot rolling process. At the end 20

of one of {f)ahapenetaidni defh L3s te Gaighctimensidneronpthe viruel ground level
on the page, a groove-shaped joint 14a is provided

whi chi iapefeSfofvaed 61g 19REHe GaBipgk sttt bhisekasle@ groove 12a,

whi ch opens towards the top of the drawi ng (upward on

t he q@gaﬂ in the opposite direction to the H beam 6

side, and an engagenent claw section 13. Mreover at

the end of Refedial hekteaimdtéit &irah seitdrons céntirmoad eall hof the first

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

| S5 Pré&aniodesknyloth OPIEN $B,28ort Bekifigalipwhatase @rdetaining wall 8 with the
i ncl udes a groove 12b, which opens towards the bottom

of t h@nfig&atbnanbvagin(FIGVS) Wed chsOWhirb e 1aage) 0 kint*Iper unit area is applied
direction of the H beam 6, and an engagenent cl aw

sect i @Rhel@ourki QRARE SWbtvhat Bgéfcel dxtent the lehithSlimérsionlof thel rear end 20
enbodi nents descri bed above, whether or not a 5 nore
€CONOgHLH theI-Bedm FBirEYed cat withfesputt torhkewa)] Inight H was investigated by the
continuous wall 1 can be realized wi thout encountering

pr act frgadd sitEiia BB ywe.s The witbhddgaduttsl are Seai ihiFOAIE. y

when constructing the retaining wall 8 as shown in FIG

510 i N or delln 4 eassWREE @SteelGhiMwil fhr af badzemenid cohtbmoesslall which
(rear end) displacenent) of the steel material for an

underigelogeRd hﬁﬂ@%& sueDsteetpileland art H-beah offeyuel ledpalns welddd%pgether along
i ncrease fromthe crown di splacenent Y (that is, 10

not - n@E entirbRAgth T8O [thd bmveadtiondl stklspdtatadfoe ab udferground continuous

desi gnated by design for when a steel material for an

under@#lDkHVhg R drbs3tedtion Widvim MHIGIR dlorg|thedesirecletii) it yed, the

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

t oget hgfimanoaie bhe efvwinrdsplaearginn istshient 605 mi BOursel, For thds reason, the

di mensi ons of the steel material for an underground

cImt i drmbsly weldicodventidral aehsiadaaldor asmfiatruwsonfiousaelhis designed

enbodi ment, framed structural anal ysis was perforned

i N WhibeRhibik cous displaberialk Yaf nofmgre than 0 amdtowkd| thm. Accordingly, by

hei ghts H were changed, and graphs of crown

di spl &eignibptheaebhaarial fiorfah Gnddgrbanddo@iBionewal gr battceaim

[0043] The main dinensions in FIG 5 are as foll ows:
displacement is within a range not exceeding 10% more than the crown displacement Y

(45 mm) designated in the design of the conventional sieel material for an underground
20  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

25  [m] designated in the design of the conventional steel material for an underground



(1) The wall height His the height dinmension froma
pl anned ground | evel (the 20 bottom surface after
earth is excavated) 10 to a ground surface 9 (2)
EL is the height dinension fron1§ virtual ground | evel
(in FIG5, the ground level at t 2 hei ght where the
sane gﬁﬁ%gmgg@§§ure is applied to the steel material
for an underground continuous wall 1 by the earth on
the righty side of the steel material for an
underEroJLd continuous wall 1 and the earth on the

left side of FF(F]% &L B&lzofBl &id Abwh,Gh dMenAEnIés BRAYHe btid (truncated
conti nuous wa 1) 11 to the planned ground |evel 10

29 £ st ' m]) of th
1engnr1]1§af3@rlxgr7n*&{§gﬂa@§m ﬁﬁ]P BEtwREDhE cibt 1éngthi(Bendart Gdigth A [m]) of the

di mensi e virtual ground level 11 to the

f ogva f- BRIH F1e The Pirie] &is shows, ]
[0544?%%%OﬁﬁHh%@%ﬁygﬂﬁélﬁHm e Pérti is shows, in

ng the steel material for an underground

conti ? SioWeds!forh, B rﬁtﬁﬁrrfo%%ﬁspfhcﬁﬁ&@ hEERIsteSNAMGated)/ crown

FI G nore specifically, when used as a retaining
wal | & Qi Wb wQfeds BQWRer the Erbéen Gisplafentent for a
case &ﬁﬁ%&gﬁ%ﬁggﬁ gé 10%?&?1/52 pereunit areapis

appl i @&nﬁiﬁaﬂoﬂ%f H YR 8 WifhaC®t Rar drd 20k aiM B84t kg8 lsteel sheet pile 2
extent the length dinmension of the rear end 20 side of

the Hhg @m‘iﬁé]gelgﬁ £Vl BsfifRSReatwien H ! taddated"), and the crown

hei ght was | nv gated by the franed structura

iglgl yﬁisglacem Rb LA RN EaRdhdtSyRIsReBMepilé P of dqtral length welded
n a

t
ase where a steel material for an underground

cont | Sr Aol th\hkie e RiG (HABST (BesbidbedliyBe gﬁb& gd " gbertlisplacement
pile a an H'beam of equal |engths wel ded together

al ong f,Bee Rt feﬁ?.ho Lenredh thd e, aRfeatibHRt@MERAEIsAA) of crown

steel materi al r an underground conti nuous wal

havi ng; s{:llagen%g $SsB& AL Qe RMship bebhden theplapd@iohbEthe cut dimension A
entire Tength) is used, the maxi mum val ue of the crown

di spl AGPIRIY rebrend 8 sidd of thedDbiank, 20d e hddel propbiiios of crown displacement,
reason, the 15 ordinarily used conventional stee

mgker ipdach se, dord S k&th A Hd d€DtbhIHIGIE cit@inl displicement to not more than
designed to exhibit a crown displacenent Y of not nore

than 48o,a0 shSwrtBy the! PertiAE 8a0hed M, Yuttiddycad 86 pgfvime oot more than 50%
steel material for an underground continuous wall so

that of @uRvadihsighagenent is within a range not

exceedi ng 10% nore than the crown displacenent Y (45

m) desi gnat@lednddrd iR apiRsdr@ thaOif the Bepacainy ength Ghetetveden @ie rear end 18
mat eri al for an underground 20 continuous wall, crown

di spl 3EEBAtyeStel MBS 2@nd the e e Eofttluekl-bedin Hexcebdr 50% of the
this reason, the design of the steel material for an

unger g0 ReGhaP Abin ksl snnéa klouhs 1estimolté fhie@ebund surface 9 in the retaining

wall 8 constructed from the steel material for an underground continuous wall 1, crown
displacernent 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

25  retaining wall 8 constructed from the steel material for an underground continuous wall 1,



and there is no particular practical inpedinent to
usi ng such a steel material for an underground
continuous wall as the retaining wall 8. Thus in the
present invention, the crown displacenent is set to
not nore than a 10% i ncrease fromthe crown

di spl a¢eiPRHincYeaddifcivndRlH8a3de & Keft 16 EmAa s n@ihef whkh@ie separation

conventional steel material for an underground 30

cont i 1@% FA)’Y@h&t-m&rQ@lﬂlﬂﬂ% of the wall hEikf H.Qomb#ed to when the separation

hori zo axis shows, in dinmensionless form the

rati 5 i d stdaCin@iial tbrzin d
ot woehdd: fAFBLER, %‘ﬁ/ﬁ%‘“‘%?ﬂhﬂ%%‘é‘éﬁ“‘l‘ enat ks () R dergroun

5 real, enthn2Qa@l id NficEne Ak Cardidaltdi@erpRhdivel @l abktwelght.

[in]. The vertical axis shows, in dinmensionless form

the ratio fI;‘fﬁ&Mbndeisaﬁv@ﬁﬁ FRD 6, iMHe Reab bl 208 de bF B Eice@s 6/is cut to not

crown di spl acenent en entire |l ength wel ded) between

t he Crﬁgl\é"?hagiﬁ% & @lﬁr@z‘ﬁthe%ﬂf H,aapﬁﬁméféﬁﬁﬁ BarBé craWin Hsfl@cﬂ:ﬁien’s as when

6 wth a cut rear end 20 sidé and a hat type stee

sheet, Dl farrhl 4636 uhdeH ot bhgnBh AR B8udifig MM type steel sheet pile and

di spl acenent when H steel truncated"), and the crown

10 di éﬂh—%eﬁgﬁf@qu&%ng‘lﬁﬂ w8 &PeBePdIéhghBd edtiYPengh @Rteof is used can be

sheet pile of " equal I ength wel ded together along the

enti r 8.k e0gh Naa bk beEISSkerfRS 66 LR Axbuhd chRtirb@pialiashich has sufficient

"crown di spl'acenment when entire length wel ded"), that
i | AGERASKRY ob@hey. (nondi mensi onal ) of crown

dﬁ%pl@%éﬁent Ag shown by the rel ationship between the
proporb&ﬂn of the cut dinension A[m of the rear end
20 sige of the H beam and the added proportion of

crown disp 'A%G&Hﬁ?l&; thel -Helm @RENbEAS B a lbkbrioEdeddidg® vk eftPe wall height
t he added proportion of crown displacenment to not nore

t han A8%noasors HaNB0% Y1 thb Grall BEibhiGR| Fodl asdigile, hBecutting up to 10% of the
cutting can be perforned to not nore than 50% of the

val | Jai gdht H from the H-Heldi 4) 81 W&l Pheight HSof 338,065 5tm bhthe H-beam 6 can
if the separation length (A) between the rear end 18

of 5 t hg RAtand ¥REwSLIREHt SIEEE, DineofheHthbebMe cae B cugresubihg in an
of the H'beam 6 exceeds 50% of the 20 wall height H

f r om jhBgeRd; @ MR8 ERne  WHECdr@Ealp 14 80%Qf tHaGvall heighcH froinfthcH-beam 6, at
9 inthe retaining wall 8 constructed fromthe stee

mat erd @hi fi@sht ALFSFAL 20750 BEhe Gbdafiisn bamht] anll at £ walivheight of 6.0 m,
di spl acenment increases rapidly. In contrast, if the

separag st theBkdin 6 Aln Reduyeaich diews €rruseofth sighifidantlyhless expensive
hat type steel sheet pile 2 and the rear end 20 of the

H beamyBarh § af@EeshiRifat datpehQ¥e féecl iarrinkbt arheidegtouhil continuous wall

fromthe planned ground Ievel 10 to the ground surface

%d N {.N8ithermore, 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 js 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

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



25 retaining wall 8 constructed fromthe steel

materi al for an underground continuous wall 1, 31 the

rate of increase of crown displacenent is kept low In

this manner, when the separati on, ength (A) is not

nore than 50% of the wall hei ght“H, conpared to when

the sgpaniatl @Rlel £09¢ Andréihe RACHRADT DORADE 20 AR thevhil height His 5.5 m

hei ght” H, the siee! material for an underground
cont i QUOKS R b whitk §ir§é§fafch§:'\ﬁﬁ1éé tHe Kiveliu€s ofpélinki $s PAriQhe wall height

i nexpensi ve ahd |1 ghtweight. I n addi tion, as shown

I n Flpi6s sifis ﬁxﬁ?caﬁaﬁ@ff a Gl dhatl SR Qasel WRerd the REVERS bBground is 10

cut to not nore than” 30% of "the wall height H,

appr oxiqRd \%él}’lixéié}g Hi869 rﬁggﬁr&gcﬁéd lagRERNarasS when a

steel materi a r an un round conti nuous wall

i ngl udi ng epe?ﬁ;etl\ygaguesig 8 GL1uS e Ehdild sGhSRHelirREs difdREPAAbn of the

equal |lengths weld together along the entire | ength

there @g | S,5USE Hmﬁmﬁgtﬁﬁéﬂ%cﬂ%&n 180 GinA reF&S R the number of blows, by

mat er for an und round conti nuous wall which has

651 ci Mg _ _ . es
surti Hv@igfltyo,]f 9 tpﬁéggﬂﬁﬁzlghé/d HAR fRE LA AN pr h&%ﬁ%ﬁdﬁlmght, quired for a

Accordi n eam 6 can be cut to a

exceeg'h% Vpbtrdid e PRhd 8] HiHetcdintibd déph. mOr € than 50%
of the gelrl%/%égi%atthtﬁﬁ. For exlgn'gl e, V\he{l&::utting up to

10% of the pyabl. Bk il fHlilk YRS tid 100AMR Be shiled HéRkdwn
hei ght H of 5.5pm 0.55 mof the H beam 6 can 15 be

Cid ﬁ&ga&heﬁt HRthe HSOBE vall nEighk MMhe Srfer MeRfovid Wsplacement, which is

H-beam'6 can be cut, resulting in an inexpensive

H- be Sran Gt 1R ratis. t 0 50% of the wall height H
fronﬁgﬁg¥%-bgan16, ggﬁa wal | height Hof 5.5 1in, 2.75
m of fohgyH beam 6 can be cut, and at a wall height of
6.0 m 3.0 mof the H beam 6 can be cut, which allows

the use of NxsrGBldidoGRINteY raRER FBXRARALNRULE RREARs 2@l | of a
results in an i nexpensive steel material for an

under grHaNGhto@itent) HOMS st thannéCas ¥er theifilsh@hiPairent, Hafed structural
apparent is that at not nore than 30% of the wall

hes ghinalPsistod€ p&fdried tolfild@he/d@eAdidrR fhat Reep Rfyvadiigihcement to not more
proporti'on of crown displacenent, and a nenber is

obt ai {&sla WY Sltrdage SbiHeatorOdispladeReht YTRM]E Thebbthiféd @fults are shown

under ground continuous wall in which the hat type
steelijngheet pile 2 and the H beam 6 have the sane
| engt h di nensi on. Mor eover, in the graphs

of FI (gokgjdescri bed above and FIG7 to FIG 9 descri bed
25 bel ow, a case where the N-values of ground is 10

and t he waly Fltez it hddhz8ntal &igBhbws, indlin@Adigdess form, the ratio (truncated
20  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 (erown 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

25  ahat type steel sheet pile 2 (described in the graph as " crown displacement when H-steel



32 by a black circle, a case where the N-val ues of

ground is 20 and the wall height His 5.5 mis

indicated by a white circle, a case where the N-val ues
' |l height His 55 mis

i ndi cated by a white square, and a case where the

N- val t@sated") Ghe teGrdvh displaadedt fer and!-beahied @htutHind aByge steel sheet
mis indicated by a black square. 5Here, the N val ue

IS a Ml 16 g lenphtietiRE espethbealbirgrtinasise langh terphidticdbed in the

of the ground as determ ned by a standard penetration

t est, grapitlasret@asditplackhient e eftirofenfith owhled Hythat ispicepating rate

of a predeterm ned mass free-falling froma

pr edemefdling@ebnllg bffrbwn BRpledenr . fARshawis Bythe edtatiooship between the
penetrate the ground to a predeterm ned depth. The

expechgorii@psflthc dus dinfdadiod Bem| &f theforivdre eid Madideenftieet]-beam 6 with
smaller the crown 10 di splacenent, and the higher the

wal | Reiegith the ot 18l leagtB@nd the @dded ovepodlios pf acendinlacemantcin each case,
is al so apparent fromthe graphs. [0047] Next ,

r egar fhiondr lch&c;fih@ alidedREspbitidh of Gowadisylackafegt uwdtmore than 10%, as
conti nuous wal 1 of a second enbodi nent, in the sane

mannegods b e veRRalldagiell lin¢groatingeditbe perfored tehot nmirehad 35% of the
15 analysis was perfornmed to find the di nensions that

keep évetilerbilSertRCIGIBPE stbd st pita.e than a 10%
increase fromthe crown di splacenment Y [n]. The

ot ai ned r EaihdnBioR| iCisaPparEnt tHat FhKS sépardtidiiddhsthl (B) bdt@eennthe forward
the horizontal axis shows, in dinensionless form the

rat i Oendt1owi @ahertygdteengictr pBe Erafid the ferwardadnt 28 loftat Hobdam 6 exceeds

length [m) between the cut length (truncated I ength B

[M) 3% bhide baiaHeshieRhdh@tagh dirGtioiloDiba med natliat foean underground

overall length [n] of the hat type steel sheet pile 2.

The ventingak walk i Scredrodispladementiineestsaapidlys Irf @ntrpst.tifitbe separation

ratio (crown di splacenment when H steel truncated /

cr ownleskitls (B)desveenthe Wieadend 19 & thetgtype stedl sled)pilo @tandéin forward end

the crown displacenment for a conbination of an H beam

615M t 21 of il H-béant B mdt raord 124 35Y%ddthemalerall length in the length direction of the
steel material for an underground continuous wall 1, the rate of increase of crown
displacement is kept low. In this manner, when the separation length is not more 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

20  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 cbtained

25  which is similar to a steel material for an underground continuous wall in which the hat



25a hat type steel sheet pile 2 (described in the
graph as " crown displacenent when H stee

truncated"), and the crown di splacenent for an H beam
6 (uncut) and hat type steel sheﬁl pile 2 of equa

| engt h wel ded t oget her along the“entire | ength thereof
(desciibgeh) et ;Ii}% 2%@913 IScant6 AR tKH SRk &AgHERhensiosn

entiré length welded"), that is, increasing rate

(nondi mensicpnak) ea§ oﬁﬁem%ma@&rﬁ&@ma@sme Afosthepmvibys embodiment.
the rel ationship between t 5 proportion of the cut

di mengp B[n] of the forward end 21 side of the

H beam 6 'with respect to the overall |length, and the

added propgfed, & afifng B Hisil 3580 AergrbihdeBEiuGaseall 1 of a third
in order to é added proportion of crown

displ g6 alﬁﬂggénﬁ tng 11-1@ Q&né'@ﬂﬁﬁle; Dty thO Hest anbouiaad, Hiynet Beuctural analysis

vertic ine, cutting can be perforned to not

nor € g&ﬁﬁ%rfgﬁxé’d% fihd'Be 8@&5&@ litmdnSB8¢ (heProgofiRm d@ihe kagpetive cut lengths

st eel et pil rthernore, it is apparent that

if th i endh t tHel 1R bda1) Wadk Beeplefb
19 of@flﬁaé%r%htzsglglast eeﬁvéﬁénecfﬁp%??z and afﬂ%e fore\%ar(.;INn

end 2%1 Qhceliaft t{i‘n&% BiaE X §6% G5er 3666t thehfovav@imcement Y [m]. The

lengthin the ength direction of the steel materi al

for agRdeEae HIdnGA hIFE RUsid W86 19, FIG.@rsa¥Ws the results for a case where
di spl acenment i ncreases rapidly. In contrast, if the

f’ E@ ar @k bRIBpohiR 9k !Be CRherR8l WBETL fttﬁ@fofv%r&\@fdcbleﬂ the ¥8b@dfm 6 is fixed, and
e

hat "t ype steel sheet p|Ie 2 and the forward end 15

21 of ?11{3 Beopbdds ﬁf@h@ cht3erRRL A [ & thd 12kt 3820 &ille Isharidy F1@I9 shows the
length in the ' ength directi'on of the steel materi al

for apsHRYES S RELE @B Pfoﬁ}b‘ﬁ'dﬁ oP@k butlengthe [mijadfeheqbar end 20 side is
increase of crown displacenent is kept low. In this

MANNefixedMIGIh HBpGeRAsahd QR 1ehRAT [h]ios tHadirwanl cd 2hafthe H-beam 6 is
35@6of tﬁe overaF | engt h, conpared to when the

separ girieaNFloaEtdR RHees thid B WP buttikiebotty e frvatd enidj2 hand the rear end
the steel material for an underground conti nuous wal

114s wéﬁth&Hﬁ;%h)s fehsSHiThat @t theTuPOngth & 0mj sfakqremshd 20 of the H-beam

and |i ghtwei ght. Accordingly, the H beam 6 can
be cuk wif réspk& RO waX REEHIH) Bndféadibit ratiol offthe ext tength E3fdpof the
of the overaII l ength o the hat type steel sheet pile

2. Fupdrhefnmd €1 ofhSB-RAASMAM redpscilth e oaéralnhgthof e siratpile are
20% of the overall length of the hat type steel sheet

pile geivehgsRibws.little variation in the added
proportion of crown displacenent, and a nmenber is
obt ai [@goRS which is simlar to a steel material for
an under ground continuous wall in which the hat 34

type steel sjaaftaip) Hie Lshatd dlehesuls boamify have ldngth Aspmjef the rear
| engt h di nensi on.
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 steel 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

25  fixed at a constant value, From this FIG. 8, in order keep the crown displacement to not



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 1 of
athird 5 enbodi nent, in the sa manner as for the
first enbodi ment, framed structural analysis was

per f orgeiHaf afi bdndrdse S8 elctdvtti spiasinen Y, {fotwirt proportion the rear end
proportion of the respective cut lengths of the rear

end 2G0sider aRU-bQIEES 18 0e vath reipde tothetwal helghida)investigated.
that keep crown di splacenent to not nore than a 10%

I nCr egReadst i AR 1650 Wl bER¢ REME DO side dMle H-b&en 6 decreases, naturally
obtained results are shown in FIG 8 and FIG 9. FIG 8

shows dYepifiBsd etk Fhatdiat f% &n Whderpfoukf cordti@udiis @i N inodsases, and crown
of the cut I'ength B [n] of the forward end 21 of the

H Beani®adesmdrt 188duca & if RarRAtARA fihe® the @t Herdpeh £ 0f the rear end 20 side
| engt h [rni of the rear end 20 side is varied. FIG

9 showgcdehieod, 88k ball ha e iR 86es\WO e ddlO%Hs Sl byahe wktical dashed
the cut length A[nm of the rear end 20 side is fixed,

and t hge REQROSEHIARMBH: chilBe et tolBNEIbR tHm[aM0YPihcredse from the crown
forward end 21 of the Hbeam6 is varied. Fromthese

fi gur egsplicaheht %ad[m?h% veichl 4G aahbridontl £04 Mehe senkelasdd FIG. 6.
and the rear en 5 20 of the Hbeam 6, feasible

ratiogogfijthe cut length A [nl of the rear end 20 of
the Hbeam 6 with respect to the wall height H and

f e@si bl e r api@Rridre, IHIE Cdhbwt @8 gdstittPofivalyinpfthd due lehgth\Bajint] of the
end 21 of the Hbeam 6 with respect to the overal

| engt BoQfard R 23 RER IS bk EbeaM, ABilé the Grapsrtion lof hwsut length A [m] of the
[ 0050] 20Specifically, FIG 8 shows the results of

varyi Rghrthe2E slc AR Dedn Efvith ré@pedt ethe eal heipkt 2 nailnd dixed at 0.50,
of the Hbeam 6, while the proportion of the cut

| engt hnBid Wth e dufBndtOAR] 6F thebarchd 20 ¢ theH-bdam d-Eiream constant
6 with respect to the steel material for an

under GaRYNBEroePiRlsi FIG.OU f okédr lkedplthecrowe diplaceadeaet npt there than a 10%

| ength of the hat type steel sheet pile 2) 1 remains

fipsed j@dredde, 3O whithadpoition thid fhiwatdiend@itsideai gie H-Beajng canfbe cut with
the forward end 21 side of the Hbeam 6 25 fixed at a

CONSt g&pedt @ W ovdrilDRhith bSthé btéel Shatdrial fok deundememntl bentinuous wall 1 is

crown di spl acenent to not
investigated. Because as the cut length B [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
20  the forward end 21 side exceeds 0% of the overall length of the steel material for an

underground continuons 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.

25 Moreover, as shown in FIG, 8 and FIG. 9, it is apparent that when the separation



35 nore than a 10% i ncrease fromthe crown

di spl acenent Y, to what proportion the rear end 20
side of the Hbeam 6 can be cut with respect to the
wal | height His investigated. B@gause as the cut
length A[n of the rear end 20 Side of the H beam 6

decr eqg; '(A?] LS thyrehNBd i B OF @ hat 1k stebleshedt @14 2 and the rear end 20 of
mat eri aF f'of an underground continuous wall 1

i ncr e%%b%&?g \7#9&%"30‘50 SRRl AGRHIBMN flofh theflanrd grduhd lesel 10 to the
a

apparent t en the cut length A of the rear end 20

si de gﬁég%fh@g/ %1 Of thd REINRY WalhSé@Btucdiiom e e@elndterial for an

excee s shown by the vertical dashed line, crown

di SP! 36 EIERnd R hiMBuHE 1, A MOLepBREGn IchAn (B) HeBlen the forward end 19

increase fromthe crown di splacement Y [n]. The

ve ét '6%??18 %Et'f?pei%k%l &ngﬁig?lg ALad thaXdrSardle8d £ N6f théHEbeas 6ielceeds 30% of

Fi urt more, FIG 9 shows the results

of varyi o?%rahlﬁ Lﬂftﬂéﬁ%fbgf HatBidl fdr aR indehodrarcomtimhoaywialPllin the length
e e

side o am while the proportion of the cut

| engt By o] cr%n {li%ac&gﬁﬁt ifdchsedQapdigl einQdont4rg iftthdsparaton length (A)

wi t h respect hei ght 'H renmai ns fixed at

0. 50, j i aif thé feér and a0 of the H-b
8‘5%%&% ﬁg rﬁ%‘%&gg rSn'bgﬁlfe Iﬁi;bgttqulees&@i e plied aefth gnd a0 of the H-beam

end 2 at a constant val ue. From

thi's ThGhmoldinl A46f odiRaRailANCR 006 BN FRind6 GREAI 4D 10 to the ground

not nore an a 10% 15 increase, to what proportion

the fLpacdgpd r&%lgﬁ% dan @fcob etk REB Meltezbiatedal dditan underground

wi'th respect to t verall length of the stee

mat er i gl f.oks i 1V RGRAHPAHREbnA&3tH (BY Béttvestahd folwdrdend 19 of the hat type
|nvest|gate€. Because as the cut length B [n] of the

forwar, Fé Fs‘ﬂ@ﬂ éﬁe $ Lgemoforivha edd 2 Derane B-vdes Beas® more than 30% of the

nat ur a Fy t rigidity of the steel material for an

under gt QU ¢k, cRAR iHAURESm e fok ah BSdeRRS8R cotitiony walhl in the length
di spl acenment "1's reduced, it is apparent that when the

cut | %ﬂgétj?anﬁlh'@f'alt@& ihdiGast OF pEldigNateRintas kit we de s B8sner, in this

of the overa ength of the steel material for an

u W]%e r Q%u%ﬁ%tﬁ) DO EasddBthé stdel (latiall fppen widegtount emttinuous wall 1 is
pilTe 2) but does not exceed 30% as shown by the

verti GatncAashagal il e a6 ianpeshiephdngneeghican be kept
to not nore than a 10% i ncrease fromthe crown
displq nt Y [n. The vertical axis and horizontal
axis are the same as in FIG 7. 25Moreover, as shown in )
FIG 8 and {gyGh Quitihd the feaP@@081AE of thaH-whwers, bltieugh any value exceeding
separation
0% of the wall height H as described above offers economical advantages, at values close
20 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

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



36 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 fromthe planned
ground level 10 to the ground s ace 9 in the
retaining wall 8 constructed fromthe steel materia

for ag HNGeL LPUNRe &ORdhitM QEvaniBtd ardlmin®hél. FBethis reason, for example,
separation length (B) between the forward end 19 5 of

the hat ﬁ{c&%feagl &ls, SNBRwiR Brareediosh dobRsd tRE584 1@ netiflord than 35% of

of the exceeds 30% of the overall |ength of

the Stthﬁ GJvcrﬁﬂEf?%lil %* thd el MateHRST A YA GroaRDEdnfiHEILS waRl1lis preferred.
1 in the lengt I rection, crown displacenent

i ncr eﬁ’%%‘\%lﬁ‘tgr%'ttgé %rwd:ﬂ 5PN ERSHA tHefredr BRI HEHSS FlthedM-beam 6, the cut to

| engt ween the rear end 18 of the hat type

ste el 1,8 REFLaRb!sRle f AR G-b 48 §fefe?£lﬁiy P1oXot 1eBEthih PB4 EdDnot more

is not nore than 50% of the wall height Hfromthe

pl anngd, gjouAfle ﬁéigﬂt@l,%ﬁ’d B Eut %S B RSHwii BHDA 8186 0Bthe F-beam 6 is
the retalning wa 8 constructed fromthe stee

mat er | r “!feﬂ% URh £ Tt 1REHO0395 o node that19hoh BEthe overall
separﬂgt@%legﬁﬁlsgﬁgth g‘)rrgﬁ%tween the forward end 19 of

t he hﬁﬁ@% e Sk SlateSEHE airdroruddebrtifsos @anar d end 21

of the eam is not nore than 30% of the overal

| engt h of %Gx%:reﬁxhgl%l ndiRhiRY, hz@llen%@.rof AR rtHPGRd SHeAGNGE the steel material for

conti nuous wa 177 n the l'engfh direction, the rate of

| 0ET €386 d0broGhPURoRR WA § TRk thSselRP nakBive clkfpé Binbt more than 500

manner, 1n this 15 case, conpared to other cases, the
st eel IRURL | Aoy OF 12 Redd BHEIOSFAUEWLLERR b 9 HdPAtStedBbin tHe fesr end 18 of

suff|C|entFy rrgird, and is al so i nexpensive and

l'i ght weghpe sle0QDEd: pite 2, th &ﬁk'&q&ﬂglmwﬁm' thBRvcEL ik 1€ End(¥ of the hat
side o tﬁémﬁ-bean1 fealfﬁfgghlany va ae exceedi ng 0%

of t h@pé"ﬁéél sHagi ;QEIZ Aid 8% 88 $hd 2(0&dhaaR B¥an i Ge@rably not less than 500
econonm cal advantages, at values close 20 to 0% of the

wal | Bgi ght H the econom cal advantages are m ni nal

For this reason, for practical purposes, for exanple,

ajyal wgshf not less than 10% and not nore than 50% of

the wall "height His preferred. Furthernore, when

cutting thenfQewed fhr eRdudds i seel atetifliFolinhifasfsund continuous wall 1
al t hough any val ue exceeding 0% of the overall |ength

of t her i8d §8eniBYBEibiRls of 08, under ground conti nuous

wal | 1 as descri bed above offers econom ca

advant ages Fir@zttheaﬁﬁﬁﬁé 8 siedt iR S abidl (8 8- Beam(¥vkith fole the steel material
overall length of the steel material for an

under gf giibergfb{ing 08Htin DM Wl VIR préparéd) €The GRupe Aihd dimensions of the hat
advantages are mnimal. For this reason, for exanple,

f9  PhpCddes HeetPhle DARE e HEbR AiRe 3 deRiriBedinitiRbevd ¢moradiments. In the
not less that 5% to not nore than 35% of the overal

| engt Befit ihtt1iSH, @Rkt B el Heefl ke 290 dibEIIGFdYBYa hot rolling process
continuous wall 1 is preferred. Wen cutting the

f or wadafl ve 0eld 2k aHati§p@ ekl kit HiRA cal Be ustd i ivtlieh de jbine sections are
H beam 6, the cut to

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

25  the opposite side to a channel D formed by the web 7 and flanges 5 of the hat type steel



5 the rear end 20 side of the Hbeam6 is preferably

set to not |less than 10% and not nore than 50% of the

wal | height H, and the cut to the forward end 21 side

of the Hbeam6 is preferably s to wthin a range
fromnot |less that 5% to not nore than 30% of the

over ghdet hiRIY kit 1BE odc Miingd @elior e of thedl-bband 6 adhtacts the web 7 outside
under ground continuous wall 1. Furthernore, normally,

t he lsgif@t i1 of tht AR type dlcclafiekt pREL.T HereOhe idparatidreiehpgth (A) between the
material for 10 an underground continuous wall 1 which

the s&fbtdd® AR O pEitelBiced Sile20ind i rear lehdP0 H0e Hibizam 6, and the
Accordingly, if the rear end 20 of the Hbeam©6 is

sepakgfaf@od leafh (Boetih tRTErwkad &fd 1OhE Hadk: tirydReed Eieel pile 2 and the
sheet pile 2, the separation length (A between the

r8ar f@Rgrd8d of of theHOREm GRS d el ap?lbﬁﬁétel? td ébtdn GRdtekh@aterial for

rear end 20 of the HHbeam 6 Is preferably not |ess

t han o3 iciibund 2bARaGks wall 1 of tld@nsBainka deQibl Qduei ng

the steel material for an underground continuous wal

1 of the pp ﬁﬁﬁﬁﬁmkﬂﬂﬁbﬁt@ﬂh&r@ﬂﬁﬁatﬁ?d s@¥Fsheet pile 2 arfd th&H-beam 6 are
the hat type steel sheet pile 2 and the H beam 6 which

f or md Rgtast ShoWREATGAB, otk skits bidle Redge Yedios 6A b1 thelBlifeam 6 are
wall 1 are prepared. The shape and di nensi ons of the

hat 3Quied REhSWEST aithi&Sturéd A (ButalrfhddPsilit AT Habtypé Qedd Sheet pile 2

described in the above enbodi nents. In the present

i1oVeRbhPibe eArirb BhethHH@ vElEW. sheet pile 2 produced
entirely by a hot rolling process can be used, or a

hat toogg) steel sheet pile 2 can be used in which the
joints sections are produced by a hot rolling process

and secur eghe ol SordbBnmesid 188 ndRraddithd domihuiig! vHI NG theAsresent
shown in FIG 3A, one of the flange sections 6a of the

H beghefiiohss Sb®pBa6esE. on 25 the opposite side to a
channel D formed by the web 7 and flanges 5 of the hat

type steelas BSwsha@t Qid £state whod thd RecDiatefitldROm underground
section 6a of the HHbeam 6 contacts the web 7 outside

$8Ir.f ae@ndolis @kl | BEHB plesdny M@erftioR Slandepet with the frant eln@ KiRreof facing the
the separation length (A) between the rear end 18 of

t he folind ypRced, BRlress BREiccfon 6f tRe Aftlintatedalrfordn @dekgRdnd tontinuous
the H beam 6, and the separation |length (B) between

t h'g ﬁﬁ[ War n@ied bt @ ciinpt(flembiak séyips) 15t Fetle dsiltingtmagehine 12. Although
" ;n F?G. 4 a situation is shown where the pair of flanges 5 of the hat type steel sheet pile 2
are each clamped by the clamp 16, alternatively only the web 7, or both the web 7 and the
20 flanges 5, may be clamped.
Then, with the forward end side of the steel material for an undexground
continuous wall | 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.

25 Next, another steel material for an underground continuous wall 1 is prepared, and



5 forward end 21 of the H beam 6 are adjusted
appropriately to obtain the steel material for an
under ground continuous wall 1 of the enbodi nments
descri bed above. In this ner, in a state
where the hat type steel sheet plle 2 and the H beam 6

ar e IAhGRYRE 42 AthiSHQMRalcRaliblan 1¥8ergRAhdicontiflRas hll I BEgaged with
flange section 6a of the HHbeam 6 are secured to the

web 7, Ouins | Ao W dAFBatértal GHUnGMaSHhAC Entiiolewall 1 thech has already
hat type steel sheet pile 2 10 along the entire length

by a b\é§4 &ivdh, thOORG steet material RS alﬁ%lfi& ol cof @Bty Wl | Ririven at the
un (0]

t he erground conti nuous wal he present

| nvengd. o, hiers R94B bb Fxli&‘ﬂ: ThSn, P of RargesS ofthe hal tibe steel sheet pile

da
state mﬁere tﬁe steel material for an underground 15

ti i i :
cg@n 'ﬂ@ﬁh }@%ﬁ%}ﬁ%ﬁ LR RE 85 8&kribed\uBiN el 81 18d Ml material for an

erect w end t hereof facing the ground

surf %gerﬁguﬁéq&nf’ Gofl 1 SEEHVeR D PhreliddGmided BbpiR{18E bathward

for an ufderground continuous wall 1 is clanped by a

Z: ?Hrgli}éﬁiolﬁwﬁgﬁ{ow@gﬁéﬁﬁf the driving machine 15.

a Sltuation is shown where the pair

Of b 2901 Do Gl ki BI.E0L oDRRky B4l dudhlsforan

each clanp 16, alternatively only the

e o) B oy i e

ward end side of the

eel j : i nuous wall 1 as
5o ung%%:‘égﬁcg%oggﬁou?&aﬂ‘ X £ O Q4 Ehve it

the le the ste hat erial for an underground

conti nuous M#?Jolvg,]tgif&n{jﬁﬂ: Y&del Qn&rﬁﬁﬁﬁ%ﬁﬁﬂﬁbﬁﬁﬁalﬁ & Phality of steel

in the earthwar irection S by the vibratory device

17. nga%erMsthr dbRiohd dd@n@dusviilS B4AR! drivB Rlatitdncé 84 the ground

an under ground continuous wall 1 engaged with the

J Oi Nty k4l QQEaeﬁtflﬁs ﬁ%hﬁﬂﬁ&%b@d whPthof of WiRCHafa0¢r® s8él material for an

conti nuous wa 1 which has already been driven, the

ot heny,§dERlindEnffniodt whiPl, 2AMHIRRBI R e Fo LR EOUE continuous wall
wall 1 1S driven at the location where it is to be

disi Vakeqied8illy def¥en Pahit s@fe iR @iREnOmathidehs. hat type
steel sheet pile 5 2 are each clanped by the clanp 16

as descri beguRRANE, otiP stedi MtutdiaSbr ARIMElRnd Sdnti@ous 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
20  an underground continuous wall composed only of a hat type steel sheet pile, in an

alternating manner along the horizontal direction.



under ground continuous wall 1 is driven to a

predeterm ned depth in the earthward direction S by

the vibratory device 17. Th#se operations are repeated

to drive a plurality of steel materials for an

under ground continuous wall | into the ground surface

9, thereby constructing tdye, dgsunderground conti nuous

wal | of the present invention. Mor eover, to form

the desired underground continuous wall, a plurality

of steel materials for an underground conti nuous wal |
L | faytoBemaITRLIoH f ABUCIARENEFOPHEUGROUAR CGHPET & a hat type
steell el gﬁlet}?‘avi 220 sk AR e RAasAde ML fectiBRS®GItRfredpRBt to the length

adj acent steel material for an underground conti nuous
direstinl thdreof radd tand deem| hanatgean Hishapest verticalrmessepeotioml with respect

C ntingous.mabl 1€1 sequentially driven in this state
to thﬁje‘igﬁlé gestiprigeriel e s Furt hernore, other

st gel naRk@ld &esl kRéet Flel BgﬁPEF,é%UHdW@&Uﬁ' PHIOWS v des "@Yinected

be used together with the steel material for an _
integralde tgeaphrrhdogrthe mebwsd rdlined sefas td aprpad geiard, and a pair of arm

e S B TR T AR Lo o o

the pG¥ ofdangBgler ground continuous wall | with a steel
mat eri al” for 20 an underground continuous wal | :
copobeitanrtomprises a pai of glp@g%&eé@on%%@éqanwb@paralﬂﬁlaﬁ each other,

e 8 RS0 P o 0 y sco  c

ther€¥ivediious wal | equi pped with a hat type steel sheet
pil e having a hat-shaped vertical cross-section wth
r egpeiiter sirfase arepRORPONiiceuds o 2t Hetasefol engdolatherpae ghflange

o BB AR B LB 054 RS

of they Feb Sthe Jutgiafacd blife 0armardppesitasidelio aahpandl fofmed by the web
fl anges connected integrally to each end of the web
and gheflanges phihg habtyns sicsl S)selile: out ward, and a pair of

2 GRS I B L L lhnson o
the hhtapgesicel 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 type steel sheet pile in the
length direction;

a rear end of the H-beam is located closer to a forward end side in the length
direction than a rear end of the hat type steel sheet pile;

a position of a forward end of the hat type steel sheet pile coincides with a
position of a forward end of the H-beam in the length direction;

a 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 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 underground continuous wall; and



the H beam conprises a pair of flange sections

substantially parallel to each other, and a web

section which connects the $@hr of flange sections to

each ot her | eaving space therebetween; an outer

surface on an opposite side to a surface of one of the

paiarfiref hdrizangecmeaot diepiscapfent o the-tetammgmialihs eohmese ghan 110%

to the web section  is.secured to a uter surface of ,
of asRETEBHORRT GG AP I, N o g0 (8 Spfetee) sheet
pile [? RushRABEL QRS hdehel htoriteide antird ol anges Rfudeligthe first

hat type Steel sheet pile; a di mensi on of the )
horirpitidacnoivm displatementhamdl e s¢aondi RoregFal eroyAafisplacement being

oSS Bl B A MRS58 DTS B Lol B

in the length direction is arranged within the

di mensi on of the hat type steel sheet pile in the

| ength direction; a rear end of the Hbeamis

| ocated closer to a forward end side in the |ength
direction than a rear end of the hat type steel sheet
pile; a position of a forward end of the hat type
steel sheet pile coincides with a position of a
forward end of the Hbeamin the |ength direction;

a separation | ength between the rear end of the hat
type steel sheet pile and the rear end of the H beam
is not |ess than 10% and not nore than 50% of a wal

hei ght from a pl anned ground | evel to a ground surface
in aretaining wall constructed fromthe stee

mat eri al for an underground continuous wall; and 40A
a first horizontal crown displacenent of the
retaining_ wall is not nore than 110% of a second

hori zontal crown displacenent when an H beam and a hat
type steel sheet pile of equal |engths wel ded together
along the entire length thereof is used, the first
hori zontal crown di spl acenent and the second

hori zontal crown displacenent being obtained by a
framed structural analysis in consideration of an
earth pressure. 41 2. The steel material for an
under ground conti nuous wall according to claiml1,
wherein a separation | ength between the rear end of
the hat type steel sheet pile and the rear end of the
H- beamis not nore than 30% of a wall height froma

pl anned ground level to a ground surface in a
retaining wall constructed fromthe steel material for
an under ground continuous wal l.



3. A steel material for an underground continuous wal

equi pped with a hat type dtleel sheet pile having a

hat - shaped vertical cross-section with respect to the

| ength direction thereof, and an H beam havi ng an

H shaped vertical cross-section with respect to tpeClaim |
2. | Engtsteetlimaeialofer tine FegTEroph@ ropHpuous Wall peeqrding Yo, & ’

steel sheet

' . ] ' . PeBe and the
where, & SERATAPH lﬁﬁ%t fbéeﬁ;g&tr %%gg%rﬁen\gﬁg tg? hR@dype anef kiaegpHe and t

t he web and
rear ehBQFIREE 6T her Spreden A0Ywar d, wahtieighpom afplagf ground
sections substantially paralJlel to e b LiC f
level taetgroomnaetisg 1p ft SHIEPE WG C‘Ei}?ém%[?a?ﬁoénmg%ef ?‘Q%}f fhafifi for an
fl anges; . he H beam conprises a pair of flange
under%‘éo@lnlggﬂgl%uuugtwggti ally parallel to each other, and a
web section which connects the pair of flange sections

to each other | eaving space therebet - ;
3. out skeek materiad fon a‘éﬁmgﬁ'ﬁg%‘} ec%%glégfsowgﬁgb qupeped %1?5‘ Boat type
steel Qhedt gﬁlepﬁé\fin?fa f41amgBe S @6ttican sroad-sédiien Hvhiearmspebi ¢ the length
connects to the web section is secured to an outer .
direcBolf fragef odnd dreHivilam haenpen Eshappd JeBICREFTRY-FHTHGR With respect
opposite side to.a channel fornmed by the web and the
to the lepgi§aliregon hererb WRGHL: st eel sheet pil e a
ditggrmto(? Ofsidenesnkkib8AN dofapriRes laengbh adpaieatfi Banges connected
shorter than a di mensi on of the hat tyge st ecellgﬁgeet. ¢
integpillyeroicach bed biethgtwetdandeioelinnd soaa8d0 AT OHRY 174 YHpt RHHFT 20

the Hbeamin t | i 00 ; d £
sectigh’t PSRTRBUUPHENS! Bl P ne e St oy agy 84 RAGGHALy o one o
[ ngth direction; a rear end of the
thcpbﬁﬁi%“%%’locat_ed closer to a forward end. side ilnt thekP other
| etigtH bedm eomprsestpair of fange seqtipns pulistmtigly PRIZHE! Qe ’
sheet pile;,. a for J Rth& leavi
ant § BB coande] B TG0 o U BN o spce
there®brdddg; hat type steel sheet pile in the length

I rection; ) ]
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 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 the 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



a separation |l ength between the rear end of the hat

type steel sheet pile and ¥Re rear end of the H beam

is not |ess than 10% and not nore than 50% of a wall

hei ght from a pl anned ground | evel to a ground surface

in aretaining wall constructed fromthe stee
the 1éTBkIeAir&tioh Qg a@ﬁhgﬁﬂ@ﬁfk@ﬁ aendlmeasibh o dieshanaype;steel sheet gile in the

separation |length between the forward end of the hat
lengthyhrecldnie| sheet pile and the forward end of the

H beah dnd #othe! @ $samhiano&fednidseroto abomvardand 368 of thanlength

. overall Iengt OL Bhe steeu Fateﬁial for an

directign dhagr GRS A BYIEPRIFY SPHF & Fengt h direction; and

a fifkStard@hd 20 M- sae [dtapd akeaenta ofar the sidet thamiarfgrward

wall is not nore than 11Q0% of .a second hori zont al

end%$EQHMdV@%wgééﬁ%ﬁ&Bﬁﬂ%ﬁmgﬁﬁﬁbSQQHFth a hat type stee
sheatpRidid Rhe@Obakedenetba: wel dedictiogeyitesicalshng pileeand the
entire length thereof i

is used the first i zont :
rea G nEiHCpRER B Iesa e, HED S8 BRGRB oAl i T Bhreight from
a pldths®LARRIRS ] i h ReoAt Ak faed Dy raaibirpeall soisnatwedalom the steel
anal ysis in consideration ?f an earth pressure. 4. The

mategiabfr apainderggaundsendpiays §&gr ound cont i nuous wal

acq Qg ighnt 1en gith Beficbn (IMRERh shdSHEiY IRdtitgie dieghdet pile and the
between the rear end of the hﬁ% t%pe steelhshgﬁ& E%Ie I
forwarticndhef esaFl-esan & NeiHEsHMBB 1P i8I HRL g hih A % Bpan overa

lengtHBf thé Sedl rhaBlifTor FRbRId@ousPEorRhubid®al Ol Mheth direction; and
conti nuous wall equipped with_ a hat_tége t.eel shee

pi Rdirpidhriagnial pravusaniecsirst of the re@inids waddt penmgre an 110%

of a'sESRRChodAntd & rd e alshidihent wieh hhe1-B&im 1a0 @ 1Al tyhDEBEN sheet
~having an Hshaped vertical cross-section wt _resgfch .
pile 106 aahal leaads talilockiqzedisr BlRBEEHE  Cliffelc@ig: thercol is yged, the first
hmi%l?‘&alt yﬁ%nsaﬁgfac ER arfdf 1R cQURA! RE & oftaRowR dIflhicedient being
anges connected Integrally to each end of the web
obtagned byricirimedistaustugl anglysiria sENBaeRReHOL HNRATE D3&ISPCof
arm sections substantially parallel to the web which
are each connected integrally to one of the pair of

o, 11 300l matral 10 Eh hodsgeaut camuaupaid ofordiagde cin |
whergib aseepaiabAn WIS begITHR g‘%esreflﬁ %“Cbgﬁheg}alg f )f)pg %géeeq Sect ip?ﬁ and the
reartcRdGRGE ARG ik @8VieRothenas@ninher ebet ween; 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 is secured to an outer
surface of the web, the outer surface being on an
opposite side to a channel forned by the web and the
flanges of the hat type steel sheet pile; a

di mension of the HHbeamin the length direction is
shorter than a dinension of the hat type steel sheet
pile in the length direction, and an overall |ength of
the HHbeamin the length direction is arranged within
the di nension of the hat type steel sheet pile in the
| ength direction;



a position of a rear end of the hat type steel sheet

pile coincides with a posit4on of a rear end of the

H beamin the length direction; a forward end of

the Hbeamis | ocated closer to a rear end side in the

Iength direction than a forward end of the hat type

. st eekteshaaterjal Ifer ammdderground acostpaewst wolh dqeimge#h with a hat type

I e

steepgllﬁé@?gﬂg BRI LRI ARG At od iR SHPGLsiREEES the length
dlre@tmthmém@dmtfhh@a@ ftawmg B6bly Sérﬁp%dw@vé@laﬂrpssr@ﬁ@% with respect

to tﬁeh@n%ﬁ afLcTRlBE8E, WHRFeid:ne underground conti nuous wal |
l'ength djrectiap, the steel terlal t he

undést él.ab&m? Eisht |Sh"’cF6u&‘PewaPmPB%an6 &g £ 5 31 ngeR| Grynected
mtcgﬁllj{ 1o 8qth end of th@wiebragd ifdined eataako sprond odivapd, amenepiir of arm

the r inin S _not re th 1109
sectBgs o by gheale! B g et? S BB GaPR RBAEALe s Baally o one o
the pamdolafldnges;t ype steel sheet pile of equal |engths

wel e . : '

e tbf%éﬂ}%(’Eﬁmﬁé??%s%??ﬁ%%%&%%@?g‘%z%n@’ R ALY o pach other,
and gevainiechor whddt eanngeta e PRSP Benssessetions REaehelich é@avmg space
therébetk@ged structural analysis in consideration of an

earth pressure. 44 6.The séeel mat eri al forfa

undBrYHeuHETECE Mt Al GRBOSNE! 11928 6r h 5 {96 e finihg pair of flange

sectiﬁ;:cﬂg ek Hheagewaichtdoaiedtenahb vixdt sweaon ishﬁ:cﬁm‘d\w rad @ier surface
0

of s iR ik Hitass Gng 3P S5 onBho BoSE 1 ATl Tofne By the weo
and ttenfidrigeobf thedastype kteakpdheeti mle; f or an under gr ound
Co%t dlﬂ)légé'ign W?ltl]le Hnoetapleml t?n@ %r%tlgpfrgcct dnolrs] s ortgr th@h g‘?ﬂ?ﬁgsmn of
or eri

uci ng or an
the lmrﬁyperﬂﬁmb ghmlpkle tothsrlengtin girection, angame p‘afrralrlm @enatfh@ﬁ th@ﬁréeam in
¥ @hf typ@kteel sheet pile in th
e BUERLEEL PSRRI 8 ko BIAPPERLAR! el e i
lengihhdiFeadion; and an H beam havi ng a H-shaped verti cal

Cr QSrsRRBldfANeW &l sraRPRELypOsttdIahbangletoitici @Btvwieha position of

there f whi ch_ t ha e steel sheet pile
arca(’r&r}s étéesﬁg’e\ﬂ%’om tgel} gip c{i‘fc %{ﬁg%nges connect ed
I Ntae@irabidyedd of dehHerdnofs fobstesvebosandd ianehi eredisiglo iashe length

dired(hooRaR At 8¢ nr A8 hafBE keelhs Bl ESd, 3"S
conrseparation fenglr tivgen e forevapd emdnef thaibat pe leelrfeet, pile and the
foerakj(g h'a*%%atﬂ%: ‘i?%@ﬁﬂnsis Fla%@'t!rnanoﬁ lﬂgﬁ& gﬁ;‘f& H&H 5% of an overall

stantiall'y parall to eac
lengdeef mmstwhrnatemirﬁ@ééhesumd@egrpamci cmtnfqoaﬁ g‘@llsledw dmneth girection,
the @ce&hn%hsr fdr%ymae@ma dRBRERRL WEE BeindNthed 18 HBBGHARA: wall;
he H-beamin thé length direction is shorter by

a-“dnot | ess than 10% and not nore than 50% of a wal

heldghtsr ﬁd&l@iﬁn@ﬁi ralrca,nm edpaeanad dfeweefetammg v Digntht suoré dee 110%
FalaeShd Ebakahd DSLEUCLEE, LLAPDS SHePhy e sieel sheer
© dr?&?%f% prigQga %Owﬂodé%v&}csm%a &Rt iR 63? E’A‘/aﬂ AanPg
pile dif reeyual temgdfs Whldetaogethyperlsiedle shgetlepith éhdmoft heused. the first

t t t n C :

hon%‘ﬁg&l g‘coglrrr{e Elé: oaggm%gt ;ag 6‘{%1(% qrﬁécfn‘?i P{ﬁ%&ﬁﬁ %t%hvgr gﬂchement heing
obtur@@%\m framed soveiuiab Anat pms b cc@ﬁldmtrangﬁﬁaé@ﬁ%nltesww an

H beam and a hat type steel sheet pile of equa

| engt hs wel ded together along the entire | ength

thereof is used, the first horizontal crown

di spl acenent and the second horizontal crown

di spl acenent bei ng obtained by a franed structura

anal ysis in consideration of an earth pressure;

arranging an overall length of the HHbeamin the

l ength direction within the dinmension of the hat type

steel sheet pile in the length direction, and in a

condition with a position of a forward end of the hat

type steel sheet pile arranged so as to coincide with

a position of a forward end of the Hbeamin the

length direction and a rear end of the H beam arranged



contacting an outer surface on an opposite side to a
surface of one of the pair 4f flange sections of the
H beam whi ch connects to the web section, with an

outer surface of the web, the outer surface being on

6. anIﬂ?Q&%l %tﬁﬁ%oI %H%n%?&ﬁld E&Tti'ﬁ‘ﬁ u@%aﬁlhfccﬂﬁ?cﬁng@g claim 5,

| anges e ste
Whe@ébﬁ‘ﬁlsﬁ@arﬁtﬁél Igpghdreyess t forwfsﬂeersdt dehe §ﬁ‘eté’Pe pieelshgpigile and
the foheart| audost the dllibemndt rohendre liean20% i FhanCovralC ler@8C b the steel
, t hod for
Ilrl.':lte(i’1t'<1pg{I gnﬁ]lgd(gr%g%ga c%ﬁ{alrtn.gérﬁs\gfa Ig{é ?l%alen%tﬁ éhrec{:%{l nd
conti nuous wal I conpri sing: preparing a hat type
7.5t aenestyelor Rirb8udiAY ianged Maderigh fdiesh ‘ﬁﬁﬂéﬂgﬁﬁind continuous wall
cross-section with respect to the length direction
COMPAMEof , and an H beam having a H shaped vertica
cr ps:@axsm:iai o typd ktcelestpet pilt diating 4 @mgthapeld venicaboross-section

w1thtrQ e‘épfco’ th'e%%%%e&% ﬁl%}efo'fy@-ﬁinﬁ{ ﬁeﬂ)eaﬁhﬁg‘smg : lﬁ -shaped vertical

)ri Ses a alr o ges connect
CIOS% ?ﬂc igh ity repRechithe éfmsﬂo@lrfm@n\ﬂ@ée@“nw vhichithrBatdppeasieel sheet

pile t@np@ie@&dwémta\/\ﬁdiﬂ of ﬁaﬁgea c@amerctemf degBﬁlEyeﬁ)t ¢RA%nd of the web and
to th

mcln&e %t an é)dsqr d ‘8 g'laf apg aRpr %ffar(rhgecagw 3‘3}3?%%31 é)gr’allel to the
web twmcmab@amlcomacmnmegml}r tofoné |@nihe e bF d'nmges the H-beam

comprias tagfﬁh' vff‘nf aﬁxg@ A Rchs guﬁs?anﬁ@ﬁ? P%pglrtlo AP ofhePBfid a weh section

sect connects the pa ange Sect| ons

which coRneRtnBe nabRfi e sections F@@@Beqth@elﬁawa& gpagedherebrivesn, and

a duﬂifnsidﬂﬁjf hthdBeBainhint the Idr@ﬂﬂ(ﬂﬁ’ccﬁbﬁ Q&ﬁéﬂo@tﬁr b$ nﬁhﬁﬁé ﬂflEm tlt]%nand not
e in

mord g T 8Py e Bomt KRFarbi o G Bl £ sripgirpse in s

retainihg W&lbe@rmtnunteﬂffeomdhgﬁheldm@mal 6or au tthdargtoned continuous wall,
than ‘ill' @i?&%b H S tnt g l?)?e §té!fﬂesh§étgﬁ lo ﬁhﬁgtleﬁéth ed1fe?t161b So éhat a first

|rect|on In a C tion
hom@ﬁ@ @fm*tfhélsplas%ra?ﬁla} rhhGaanEg wall fongenpissien dAd of a second

houz@halﬂ; efovrDd@plataher@nohes @iﬁHh)édﬁD%nd £98t ¢ Q@te&p%e@ﬂgllé‘@f equal
o

length: 5 \\/:vée &e?alo%e%lg% é]%g;a @\é\?flgl&cqe?ﬁ éhfifg?lgl:b ﬁllsg EG\%F fst %on?omal crown
displaesmeant aod ¢t secomd hhezgtderowmdepl aabmbar beamg obidered rhyunftamed
strucﬁ@ﬁ!t {nQHQHSin W@ijléldel 5&%@1 &HW& &Rd of the hat type

st eel pI ghh dlrectlon and _a rear
enfa‘f%\gl% é“ FPVB%H%‘@F%HB é'af beagn tip the lppathtdisgden within the
dimeatios ef tltdha&t;fpérst@ﬂ eheengilsind@e ilghgtihgirdting! ﬁhdjllnrae&ﬁlkiﬁfbn with a

posﬂf%lecgg tiory%rﬁi e{nﬂ%gft %agqggegsgxgrel gg?rez Ip?lg%pr]a%ec? 59 asato coincide with a
posztmOrefragfcmwmi Yunef ﬁha dlrbeamlin therlepgth elmgttiond andb e réawrend of the H-
beamt zﬂ%'hg@d 63K (& Bg p@gltlbﬂﬁi 8éderky HQOﬁa&zﬁ"Q lend@ RRRYIN Ql’lé %ngﬁ’l direction

t hat rst horizon cr.own di splacenent of

than ?é‘iaéleﬂ‘?l Hgtl\%a f Hipg SP?S{ 6]'\?6?% 1% han 110% of a second
hori zontal crown di spl acenent when an H beam and a hat
type steel sheet pile of equal |engths wel ded together
along the entire length thereof is used, the first
hori zontal crown displacenent and the second
hori zontal crown di spl acenment bei ng obtained by a
framed structural analysis in consideration of an
earth pressure; 46 contacting an outer surface
on an opposite side to a surface of one of the pair of
fl ange 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 channe
formed by the web and the flanges of the hat type
steel sheet pile; and securing the web of the hat
type steel sheet pile and the flange section of the
H beam whi ch contact each other, to each other by
wel di ng. 9. A nethod for producing a steel nateri al
for an underground conti nuous wall conprising:
preparing a hat type steel sheet pile having a
hat - shaped vertical cross-section with respect to the




47 securing the web of the hat type steel sheet

pile and the flange sectiontdf the H beam which

contact each other, to each other by welding. 10.

The net hod for produci ng a steel material for an

under ground conti nuous wall according to claim9,
whepeiantigg e metes swrfacefort freoppdsgamiderio tahmrfaengf hne of the pair of

flang(i, £e%?if){1§)§'f the tl-ﬁgél%nfn Whmk?lycorﬁg%:ctm t‘ﬁetwl’é@ré]pgt%)@ Witharﬂl outer surface of

steel materi al
the waklehg poigh aulémthemgo@js anappositp stdgdo [aghganel dpm bothe web and

the ﬂi}%@s 8f ﬁie']ﬁ[‘@'p@@te@fsﬂe@tepltbahn& ype St eel sheet pile in
engt I't ect] on. I%i%@eq? conti nuou?
wa|SFC%&$stbF lyabe(a th%.hﬁbtyg%mﬁ} a*vqef 91 DG theghlanggiseriign g1 the H-

bearh @¢hiélincatigte eadtoother, coichrigadywadldingccor di ng to any
one of claim1l through claim®6. 12. A nethod for

constructing an underground continuous wall using a
8pl ur ahdthgd dér pioeletinged stechinsatdranl fan anneelergrownd continuous wall
°°m§ﬁ95 nuous wall according to any one of claiml

rotigh cl ai m 6.
preparing a hat type steel sheet pile having a hat-shaped Vertlcal 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 thereof, in which the hat type steel sheet
pile comprises a web, a pair of flanges connected integrally to each end 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
comprises a pair of flange sections substantially parallel to each other, and a web section
which connects the pair of flange sections to each other leaving space therebetween, and
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;

arranging an overall length of the H-beam in the length direction within the
dimension of the hat type steel sheet pilé 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 by not
less than 10% and 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 underground
continuous wall, than a forward end of the hat type steel sheet pile in the length direction
and a rear end of the H-beam arranged so as to be positioned closer to a forward end side
in the length direction by not less than 5% and not more than 30% of an overall length of
the steel material for an underground continuous wall in a length direction, than a rear
end of the hat type steel sheet pile so that a first horizontal crown displacement of the
retaining wall is not more than 110% of a second horizontal crown displacement when an
H-beam and a hat type steel sheet pile of equal lengths welded together along the entire
length thereof is used, the first horizontal crown displacement and the second horizonta)
crown displacement being obtained by a framed structural analysis in consideration of an

earth pressure;
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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
the flanges of the hat type steel sheet pile; and

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

9. A method for producing a steel material for an underground continuous wall

comprising:

preparing a hat type steel sheet pile having a hat-shaped vertical cross-section
with respect to the length direction thereof, and an I-beam having a H-shaped vertical
cross-section with respect to the length direction thereof, in which the hat type steel sheet
pile comprises a web, a pair of flanges connected integrally to cach end 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
comprises a pair of flange sections substantially parallel to each other, and a web section
which connects the pair of flange sections to each other leaving space therebetween, and
a dimension of the H-beam in the length direction is shorter by not less than 5% and not
more than 35% of an overall length of the steel material for an underground continuous
wall in the length direction, which is used for a retaining wall, than a dimension of the hat
type steel sheet pile in the length diréction so that a first horizontal crown displacement of
the retaining wall is not more than 110% of a second horizontal crown displacement
when an H-beam and a hat type steel sheet pile of equal lengths welded together along
the entire length thercof is used, the first horizontal crown displacement and the second
horizontal crown displacement being obtained by a framed structural analysis in
consideration of an earth pressure; '

arranging an overall length of the H-beam in the length direction 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 pile 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 a 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
the flanges of the hat type steel sheet pile; and
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securing the web of the hat type steel sheet pile and the flange section of the H-

beam which contact each other, to each other by welding.

10. The method for producing a steel material for an underground continuous wall
according to claim 9, wherein a dimension of the H-beam in the length direction is
shorter by not more than 20% of an overall length of the steel material for an
underground continuous wall in the length direction, than a dimension of the hat type

steel sheet pile in the length direction.

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

for an underground continuous wall according to any one of claim 1 through claim 6.

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

through claim 6.



