1 SPECI FI CATI ON TI TLE OF THE | NVENTI ON:

CONNECTEDWALL STRUCTURECONSI STI NGOFSTEELPI PESHEETPI LES AND
STEEL SHEET PILE, AND METHOD OF CONSTRUCTI NG SAME TECHNI CAL FI ELD
[ 0001] This invention relates to a connected wall structure

whi ch consists of steel pipe sheet piles and a steel sheet pile and
is useful in applications to shegphtcfigrmartsysuch as revetnents and
retaining walls, and also to a nethod of constructing the sane.

BACKGROURNDI'RRTSF[ UBB2JNVENTIONSuch forces that are caused by earth

pressure and/or_hydraul i r re to n h hi_n r r k
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direction that the above forces are at work. Thus, it has been feared
t hat t heTBBEIORRGFWALDS could lead to sliding and/or falling as the
case m ght be, [0003] In designing the sheathing walls, it has
been sugde8Peéd that because of the need for penetration up to a
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dependin% onwal | hei ght , groundconditions and seism c coefficient at
the timel8P0&8arthquake, it would be inportant that the wall

Such forces that are caused by earth pressure and/or
hydraulic pressure to bend sheathing members work on sheathing
walls such as revetments and retaining walls, and as a result,
the sheathingwalls undergobending deformationinsuchadirection
that the above forces are at work. Thus, it has been feared that
the sheathing walls could lead to sliding and/or falling as the
case might be.

[0003]

In designing the sheathingwalls, it has been suggested that
because of the need for penetration up to a sufficient depth to
ensure that the amount of wall deformation would be limited to
—not more than its specified allowance for a structure in order
to prevent the above sliding and/or falling, wall members having
sufficient section rigidity could be applied, and from the
economical point of view, determinationof suitable members, cross
section and length could be made within the range which meets these
reguirements. It has been suggested also that because of the need
for the greater length of wall member penetration into the ground
dependingonwallheight, groundconditions andseismiccoefficient

at the time of earthgquake, it would be important that the wall



2 menbers are of quite excellently constructabl e nenbers. [0004]
General |y avail abl e sheathing walls inglude types of (a)

sel f-supported structure, (b) counterfOrted structure and (c)
strutted structure as shown in FIG 6, each of which being used in
its proper way depending on applications thereof. Particularly, the
sel f - suppenbedsShLEHCHEN Gudte SBRWALLANFLE c6h3) rhasabeeMmagppti-ed to
cases where because of limtations on the rear space for the
sheat hi ng0®&#! construction site, there woul d be not provided any
sufficiently epsured ace_therefor, 005 . Far th

ol 1 suppor et PERH Y v Hhr Sbs e et aipddhe jicabds Eypshions (#)
FIG 7 hayerbegppepptaysdrublirkNSiBNCEouRaDYBLLEs kPr-aPPhLEa5AQNSC)
to revetnents and/or retaining walls of greater wall height, or in
cases whetrutheddefonraireorracteptalneFi6 .t He amtth afs whachnmbhkinghased
there will be the need for sufficient wall idity, use has b
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to be fitte no on a steel pipe as shown in
The st eektoshests pithies: drdtalre sifedlimpipeisheetnpihe reare spocel Fent the
also in the groperty of being allowed for penetration into the

ground, &RBaFhéne el FaRPEEECEYPBsS bie o SREEFIERT Hh Meelpb g T HtesorNY
accordlngyﬁgggﬁﬁngggs%ﬁgﬁgéanséggg €E§9§f8§ well. It has been thus
eet prle

realized a ese’s are of “excellently constructabl e wal
menber s, {goonsidering that a constructionnmet hod such as vi bro-hanmer

nmet hod i s adaptable to cases where a demand for urgent constructions
i s made, or ot Rervike, sel hyeierey e ragsiqtingiet hed whiadedabkess sbeet

| ow vi bra&g%g ?Rgﬁ'f’ 2l G icils té&é‘sbéesna&%i%:ggﬁgu g ingtange.

COﬂStI’UCPi an ar eas re theré are priva ses an

li ke in yBanhalgbborhegshdfcdthoons’ teonstétebhed Sid or B8 Ahing walls
Further, as for the prior arts, the non-Patent docunent 1 (i.e.

Cat al oguefigreatesi wil Meiaht Cor, in cesés vbsoei thesdohernativnboggrhabia
is such that, a haogked secti onal.-shaped j oi g nenﬁgr 33 unteﬁ on.a
Steol pi 8 SHOSEIH 16 5 SRALY THTnCI62S Bt L4 1 SRapRc L ot SUhGetient
pile (whighii sigughcihalsd W PRees rebgdethapedagt &9t stheat pRbkesnadde
are connected together into the substantially same formas a steel
sheet pi belshowrexce Flaht 7A)n @eetfiiont edgtiidgeyheeatlo dDmhizhavdkeling such
structure, as shown in FIG %5 , ,

that a connecting member 3 adapted to be fitted is mounted on a

steel pipe as shown in FIG. 8.

[0006]

The steel sheet pilesg and the steel pipe sheet piles are
excellent also in the property of being allowed for penetration
into the ground, and there are various types of constructionmethods
thereof according to the construction site needs as well. It has
been thus realized that these sheet piles are of excellently
constructablewall members, considering that aconstructionmethod
such as vibro-hammer method is adaptable to cases where a demand
for urgent constructions is made, or otherwise, a hydraulic
press-in method which allows for low-vibration and low-noise

constructions is applicable to constructionsg in urban areasg where

there are private houses and the like in the neighborhood of the



[ 0008] Mor eover, the Patent docunent 1 describes, as for

br eakwat ers each constructed using stegl pi pe sheet piles and a
strai ght -shaped sheet pile, one breakwater which is such that a
strai ght -shaped sheet pile is so interposedbetween steel pipe sheet
piles installed with a predeterm ned gap therebetween as to range
fromthecbattenrends efitkhe above steel pipe sheet piles to a
position which is level with or slightly above the sea-bottom ground
surface. [po009] In addition to the above, the Patent docunent

2 describes, as_f connected structures_ of f ormedwal | - structure
const tuent  meRBErBeEore BB ERe| S A A E e JPPHIPPEal
joint haying a #th1icyuuH egr-é 01 8r WRk Lrauriece imBuUChi@fcribes one
i ntersection positionTas to interconnect sheet pile walls which are

f or mred stiebhnbabgjyoivhishofisneneht hhatoaehstkell shettiopaleshapefii foedt

together, thereby allowing the end of the steel sheet pile of the
sheet pi "E™R&F] 3SnTEWRCCH R 21 TPt h HPT I THRRF ¢ G B TRRATURES

O\ THE PRECR AR SO @%M%M%igowiﬁ@&%ngueﬂcwt%& plapanese
Lai d- open Patent Publication No. I 4 02-213508 Patent docunent 2:
JapaneseZzPaheptdPahbketathentNpi142832428rMONoRASENEADOCYNENEr into the
substantially same form as a steel sheet pile shown in FIG. 7)
are fitted together to form a wall structure, as shown in FIG.
9.
[oo08]

Moreover, the Patent document 1 describes, as forbreakwaters
each constructedusing steel pipe sheet piles anda straight-shaped
sheet pile, one breakwater which is such that a straight-shaped
sheetpileissointerposedbetweensteel pipe sheetpiles installed
with a predetermined gap therebetween as to range from the bottom
ends of the above steel pipe sheet piles to a position which is
level with or slightly above the sea-bottom ground surface.
[0009]

In addition to the above, the Patent document 2 describes,
as for connected structures of deformedwall-structure constituent
members, one arrangement which is such that a cylindrical joint
having a slit is mounted to a wall surface in such an intersection
position as to interconnect sheet pile walls which are formed such
that joints of more than one steel sheet pile are fitted together,
thereby allowing the end of the steel sheet pile of the sheet pile
wall on the other side to be fitted thereinto.

LITERATURES ON THE PRIOR ARTS
PATENT DOCUMENTS
[0010]

Patent document 1: Japanese Laid-open Patent Publication No. Hei



[ 0011] Non- Patent docunent: "Steel Sheet Piling General Catal ogue
2008" Arcelor Mttal, 2008, P.34 SUMVARY OF THE | NVENTI ON PROBLEMS TO
BE SOLVED BY THE INVENTICN [ 0012] In the wall structure
described in the above non-Patent docunent 1, it has been generally
suggested that the steel pipe sheet piles are first installed by
bei ng drpyepiwsdh a predeterm ned gap therebetween, and af terwards ,
the steel sheet pile is installed by being driven in the form which
is such Phé@nt:h@ogu@@ntpoeJ@n@@@sgl Patent | Pubbicahhertldd. t geth? by

gggczgegggﬁ EgﬁEQg Sggkﬁgﬁflng sectlozgmeyfrhagegggied?;f?gL[?méo

perform fibbiiing the connecting sections at the tine of construction.
Thus, for such works, there has been the need to separately install a
t enpl at eNéor Ppbshtidﬂﬁmfgerim: dBderltdhed @dfl ingstahéenal datial cdriev2 mgs”
and so op unﬂer the s gé nangggnent conditions. For that reason,

pr obl ems”56EH°5sMEhEatncf Bk e Gonstruction cost and nuch tine

and/ or IggﬁﬁAﬁgrOph@HﬂoﬁﬁﬁEN@Iéﬁe construction site have arisen.
[ 0014] her, 1t has been feared that el ongation or

shrlnkaQERdBBEME m©|BEngOBVEDhBYtTHﬁ ODRVENMSOKucti on coul d not cause
t he nmenbers to be fitted according to the circunstances, and thus
woul d | eall%¢élnot only the substantial increase in construction cost

but al so the prol ppgapieq g SEEUSLEOPIHEEM nSERD B8otBenbfedat One

Gage
reinstall the a reagy |nstaFfeg menber s af t e avi ng %een once drawn
out. 5 document 1, it has been generally suggested that the steel pipe

sheetpilesarefirstinstalledbybeingdrivenwithapredetermined
gap therebetween, andafterwards, the steel sheetpile is installed
by being driven in the form which is such that the steel pipe sheet
piles will be connected together by the steel sheet pile.
[0013]

However, because of narrow spaces each between connecting
gsections, it has been difficult to perform £itting the connecting
sectiong at the time of construction. Thus, for such works, there
has been the need to separately install a template for positioning
in order to effect installation by driving and so on under the
strict management conditions. For that reason, problems such as
the increase in construction cost and much time and/or labor for
the works in the constructicn site have arigen.

[0014]

Further, it has been feared that elongation or shrinkage
due to driving at the time of construction could not cause the
members tobe fitted according to the circumstances, and thus would
lead to not only the substantial increase in construction cost
but also the prolongation of construction term, such as the need
to reinstall the already installed members after having been once

drawn out.



[ 0015] Meanwhi l e, it has been considered also that a steel

pi pe nenber and a steel sheet pile cougd be installed alternately by
being driven in a wall direction. However, this is of irrational

i nstance because of nuch construction tine and/or |abor, together
with the substantial increase in construction cost, such as nmuch tine
and/ or | gbensfor installation by driving due to the narrow space

bet ween t he connectin% sections and the need to replace driving

machi nes ever yMaappbile| oot cpas been guidgiasied @lae Whely a steel pipe

consi derations of .cut-off properties, th has be t _provide
Space ¢ nAERORE. P ES Lot BRERE b ERur SRE R e tadiodt PLRGCERT RrY Y
and t huspek hgh@si Raen ndi fdigubt reec$ahi sTahiOrd y thulsf 1 & lofai euhe 96ha1
function as of a wall. [0017] Even for the invention on the

st r uct ur énatiaptedacrronaéotudtheostbelicpips tsimeeangy beslsdng t hegether

strai ght-sh d sheet pil.e_.as described in the Patent docunent 1,
Cher e haViatBeahe 05t ‘Sdna 5T SR B SO YISt FORC deRiqt BadmpRD

the non- E%@nané%g n?élgoxl-fc{xoq_%%]tal_lationABgo(kﬂ:P@Jt.né)fddé"%oortﬁéefeigrrow

invention 1s to solve the problens in the above prior arts, nor
speci fi capbye betpreuni dbe asnhecaingnhectédnmabhdsthacheaed tonsepliog
of steel pipe sheet piles and a steel sheet pile and fornmed such that
the st eePTprpBIsHBERLBEFeSVEREt BPTBBY by being driven with a gap

t her ebet %Es?re connected together by the steel sheet pile, a
connected wall structure consisting of steel pipe sheet piles and a
steel sheet piMeraodea, netdiodiiath constiduebtngnkhef saire offopeoperties,
specifically, a connected wall structure which is such that there is

forned atEenRcEIBPoSry BRE HTOMRGLARY SRATT &PAtdelypetd &re eBRSLFLERF bH
errors | %h%%%%d%i blc%t—\gtft&hrgégﬁ}"%%fu'éné @%]LTJ h?éﬁ}éss HRIQVhded: 8un e

rational ~connected struc s exce _én .
constructabkbitifandoathowsufigritihe redueFFORUhALEBAShAEUBET ANWEDST .

MEANS FOR SCOLVI NG THE PROBLEMS
[o017]

Even for the invention on the structure adapted to connect
the steel pipe sheet piles and the straight-shaped sheet pile as
described in the Patent document 1, there have been also the same
problems as the invention described in the non-Patent document
1.

[0018]

An object of the present invention is to solve the problems
in the above prior arts, more specifically, to provide, as to a
connected wall structure consisting of steel pipe sheet pileg and
a steel sheet pile and formed such that the steel pipe sheet piles
installed by being driven with a gap therebetween are connected
together by the steel sheet pile, a connected wall structure
consisting of steel pipe sheet piles and a steel sheet pile and
a method of constructing the same, more specifically, a connected
wall structure which is such that there is formed a connected

structure wherein a certain degree of construction errors is made

allowable, with the result that there is provided a rational



[ 0019] The invention according to Claim1 of the present
application relates to a connected wal L structure consisting of steel
pi pe sheet piles and a steel sheet pile and fornmed such that the
steel pipe sheet piles installed by being driven with a gap

t her ebet ween are connected together by the steel sheet pile, wherein
there arecphevtdedstpictiite sitesh ofs e aaleve sheebnptpecshBet i pil &84
connecting menbers having slits continuously extending in the

| ongi t udfhaPwei £ett £ba, redecknds of chBShbeveigReePstheet pile are so
fitted i h | | e Ltydinal direction that the above
connectiﬂ%gﬁ%ngggsbéiggégzhégt8%8$gb# e ends of the steel sheet pile,
and pl ay h@foabsorbing construction errors between the above steel

pi pe sheet piles are provided in connecting sections for the
connect i ng nmenBee §naedtilbe armisrding he Gedel 1 shdde pidsent gopdjcation
The present invention is provided jin principle on,the supposition .
Lhat "t hotSLBEP chet STTRETIET HEtHh IR dF i g PR b BEWEERCL HBipe
steel pipReshest1di 0% Rr &V OUSL NSt 8kl ath By Reiangudhi Ml Whkhsfeel
predet erm ned gap therebetween in the formwhich is such that these
st eel pipépehdeietppliéeswirddtadid esbhpéetiod dogetheridlyatdap sheebbsheetn
pile later. In that case, even when the driving aﬁparatus or net hod

for the SFEecFOMYEhELOSHPEESLY S FFEREMNGT ORI Re WGVF Hy there are
apparatu : hod _f . eles t .pile, fHi QL r LoN
wll be gFgg%ggg’mﬁ{%gﬁ¥§3%%§%%e%ffgﬁgcﬁ%hg%néﬁ%ﬁ%%Ag$ aﬁ%%?ﬁ%ugg%é%f
met hods ebaneaechiagcasmbars[ B821hg slits cBesidesusiorektéhibggt be the

ends of the steel sheet pile into the slits of the connecting menber s
mount ed dANGREVEEBRl Pipeckher: Phe eands 1r £hss 3poyw gégelheheet pile

nted SAnERELALE: ks 1S 0 deastnene
Phe st oof rBnier Ereg TE=RIEINERY o cHOCL RS A R DR BER el ol

smoot h censtyiitid @8nA¥EDLhE rentRiih e degneeteld CORBLIditdd 6 tBld Otsel
has occurred in the gap between the steel pipe sheet piles previously
i nst al | e@hpgtbei by, driganlay gop2jabsorbingriggnsityuctien a¥sarEohetween
describeg in Eﬁe on- at ent %o%u.rgsj.involvgs thmgeed gor higng
accurate gSﬁﬁfW&ﬁ'd% B§pﬁ§g ot & s%@%?ﬁpvﬁ ﬁ&%ﬂeanﬁﬁﬁi%?%ge sPg®
wi th therdiffheWdnhddt G flehbelisOBnd0fhd RAJE OWOEBE Hasel shRet pile.
failure in construction. 1n contrast with the above, the present

i nventi on08R0ki nates the need for such excessive construction

managenment, and. thus provides inproved constryctahility, together
Wth the shor t SRECETSERRb (O THrHHFnt® | RESY bHEtod "o auIUEh Dot oshe

[0023]  gyupposIBecRr@seNtni-nMesdl QRea8 Wefd nedi ddt 413 dh¢ HSing driven
characterized in that in the connected wall structure consisting of

t he st eebepivpenstieetstpidlepinrdshdet stidels phertiopsly Avsoalled Myobeing
Clai mL. ihe tnoide of £hs.above sgmecting Jerbers, i, efiarged L1 2
cut-of f AREEFFaFITP0BRY gap
is such that these steel pipe sheet pileswill be connected together
by the steel sheet pile later. In that case, even when the driving
apparatus or method for the steel pipe sheet piles is different
from the driving apparatus or method for the steel sheet pile,
continuous construction will be provided without the need for
changing driving apparatuses or methods on each occasion.
[0021]
Besides, for fitting the ends of the steel sheet pile into

the slite of the connecting members mounted on the steel pipe sheet

piles, there is provided the predetermined play, and consequently,



This applies to cases where a cut-off function is required for the
wal | structure. Thus, the spaces suffigient to be charged with the
cut-off material are ensured, together with the play, in connecting
sections for the connecting menbers and the ends of the steel sheet
pil e, and consequently, the cut-off properties will be given to the
wal | strypbuigsta DDZS]on positibie off eBenstédYaid pas edeki Aefusable
Caim3 is characterized in that in the connected wall structure
consi sti Af éhetw«‘.@lkt@ewecpt‘rw dHe@rPHilcss W%@Ogﬁééilc§h@@t emenelf a
accordingetg a 1eorﬁ§ L he, ahove stge sh egt has . at gg end
t her eof &°% 8&Be? I8 fefibel FoF* prevalit Fhgt Re %Fe%?%ﬁ’é%? pi'l e"end™P
fromslipptREcAUnOfsticha phpuesipddt pil@@26 eviously TSl 0RRE LyBEDRY
has the great effect of preventing the steel sheet plle end from

sl i ppi ngdsavent the slit of the connecting menber into di sengagenent
therefrog1BgrLicularly in the course of construction. [0027]
The pres AP“Fhvention as defined in daim4 is characterized in that

in the connecteg,wald §Eé%¥x)=€x§:ﬁﬁﬁéé§&k5]ﬁe&flﬂ Bﬁe%{&%aﬂﬂe@& éggﬁltnent
piles and the steel sheet pile according to Gaim1, 2 or

above comngovohygeenbee sneed ﬁwwnhﬂghkyqauﬂuﬁa¢ecwbmwtamctabm;bgndsehef
rel ati on pbetween an outer. dianmeter 011)(mm of the connectlng nenbe

and a sh&Bf tsﬁ’ie(?l%ﬁ‘ésé:ecmfilrﬂﬁe't A% of B eseFRe Widhatiith Gt VEHCBIEY h%f
fol | ow ngoﬁégﬁ“ﬁéﬁﬁ.Bﬂ, (37) :LI:[ Eﬁ@rv‘\?él.sétp%a]sjejghé ﬁiidfré (J;_Il 8ggstru<(:t]:lon.

In contrast with the above, the present invention eliminates the
need for such excessive constructionmanagement, and thus provides
improved constructability, together with the shorter construction
term and the reduced construction cost.

[0023]

The pregent invention as defined in Claim 2 is characterized
in that in the connected wall structure consisting of the steel
pipe sheet piles and the steel sheet pile according to Claim 1,
the inside of the above connectingmembers is chargedwitha cut-off
material.
foo24]

This applies to cases where a cut-off function is required
for the wall structure. Thus, the spaces sufficient tobe charged
with the cut-off material are ensured, together with the play,
in connecting sections for the connecting members and the ends
of the steel sheet pile, and conseguently, the cut-off properties
will be given to the wall structure.

[0025]

The present invention as defined in Claim 3 is characterized
in that in the connected wall structure congisting of the steel
pipe sheet piles and the steel sheet pile according to Claim 1

or 2, the above steel sheet pile has at the end thereof a stopper



[ 0028] The steel sheet pile has usually at the opposite ends

t hereof hooked sections (or joints), ig which case, however, a
connecting nenber of not less than 70 nmin inner dianeter (and not

| ess than (70 + 2t) nmas in outer dianeter), if enployed, is
adaptable to be easily fitted with the steel sheet pile wthout the
need for mefpeeXEOS Pmeratiisid Wt s0eaBNAGRNE M1 Maavi-de,sliilppihg out
feared that use of a connecting nenber whose dianmeter is too |arge
wi Il be &fthither anewet §1ike constructability, whereas there will be
provi ded %g%iﬁfactory constructability if a connecting nenber of not
nor e tha& 6 mmin dianeter is used. [0029] The present

invention as d@hbngﬂoﬁﬁeﬁﬂﬁ&mbé%!H&SSEﬁéaﬁkééEZ@ﬂféétt&E1 reRrenft@ng the
connected wall structure consisting of the steel pipe sheet piles and

t he steelstekdethent pidecmdingnisd iPpding ayt of tirest eyuifriemenpsntoking
the outer dianeter ). and the sheet thickness t (). of . the
above. collFBEEIng e hiaTBeh RS or At S ot G56: GRUFSS
are net. JfBExpressieridh cD~cry. b2 t 3.Py where (11:1 represents the
outer diameter of the connecting nenber, t represents the sheet

t hi cknesd06f27the connecting nenber, ay represents yielding stress of
a steel nateriaL@used for .the connecti.n resents

. ment ,
wor ki ng | oad wh r%%%fgbtslle@HEfL@aass%gflq%ﬂ@r%a B4t EyPEREFRgLZed
andb [ ePLESenLE an | angiddiidaled %ag&hseku%hsg L58s £OPNES MG HIRTREE

and the steel sheet pile are fitte
pipe sheet piles and the steel sheet pile according to Claim 1,
20r3, the above connectingmembers are inanapproximatelycircular
form, and the relation between an outer diameter @ (mm) of the
connecting member and a sheet thickness £ (mm) thereof meets the
relation given by the following expression (1).
[Expression 1]

70 + 2t = ©® = 270 - (1)
[0028]

The steel sheet pile has usually at the opposite ends thereof
hooked sections (or joints), in which case, however, a connecting
member of not less than 70 mm in inner diameter (and not less than
{70 + 2t) mm as in outer diameter), if employed, is adaptable to
be easily fitted with the steel sheet pile without the need for
any excessive construction management. Meanwhile, it is feared
that use of a connecting member whose diameter is too large will
be a hindrance to the constructability, whereas there will be
provided satisfactory constructability if a connecting member of
not more than 270 mm in diameter is used.

[0029]

The present invention as defined in Claim 5 is characterized

in that in the connected wall structure consisting of the steel

pipe sheet piles and the steel sheet pile according to Claim 4,



[ 0030]

neets th
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[ 0032]

as shown
sheet pi
sections
gap w ||

I f the shape of joint nenbers for a steel wall further
e above expression (2) , use of such j oint members is nore
ent also fromthe viewpoint of material cost. [0031]
ent invention as defined in Claim6 is characterized in that
onnected wal |l structure consisting of the steel pipe sheet
ghtheeghieebmahest i e RCCAHNB {ndd @ "B (urd)0 aha thiee abeyer
eet £I|e i ncl udes steel sheet piles each having flat sections
Bhasknasa rigws sécthomsrichegonartisgthenkbar Andpbesddesn. for
th g§8ek shget Qilesnsggg as haé-shaped steel sheet piles
PR EP BFSEHPPERITY A0hi 75BI B%hs such types of steel
espeashibavbng at the opposite ends thereof the flat
) [8033] 10 construction errors corresponding to the above
be ailbowed. [0034] The present invention as defined

in Clain1f“$§-éﬁﬁracterized in that in the connected wall stru&%ure

consi st
accordin
U shaped

ng of the steel pipe sheet piles and the steel sheet pile

QhEQec&gkggrése ggéthéhﬁﬂﬁgpﬁﬁaﬁk%gk‘éPQ§&3@BEEeEQ§5§dﬁ§mber,

st eel t pi
t represents the sheet thickness of the connecting member, o,

represents yielding stress of a steel material used for the
connecting member, P, represents working load which causes the
steel sheetpiletoleadtoyielding, andbrepresentsa longitudinal
length of which the connecting member and the steel sheet pile
are fitted.

[0030]

If the shape of joint members for a steel wall further meets
the above expression (2) , useof such joint members ismoreefficient
also from the viewpoint of material cost.

[0031]

The present invention as defined in Claim 6 is characterized
in that in the connected wall structure congisting of the gteel
pipe sheet piles and the steel sheet pile according to Claims 1
to 5, the above steel sheet pile includes steel sheet piles each
having flat sectionsg at both ends in a cross section orthogonal
to the axial direction.

[0032]

Steel sheet piles such as hat-shaped steel sheet piles as
shown in FIG. 7 are typically available as such types of steel
sheet piles each having at the opposite ends thereof the flat
sections.

[0033]
In this case, there is given the play in the form of the

gap corresponding to a flat section width, and consequently, the



[ 0035] For U shaped steel sheet piles each having at the
opposite ends thereof no flat section,, snooth connecting works wll
be perfornmedby taking advantage of thé play in the connecting
sections to displace the U shaped steel sheet pile in the back and
forth directions of the wall structure. [0036] The present

i nventi oacastéatined dutrddsatditrfedSortdiaesd ehieZgsbtdighpati 1ilbd ABlowed.
connected wall structure consisting of the steel pipe sheet piles and
the steell08Ré&ét pile accordlng to Clains 1 to 7, the connecting
positions of t?ﬁ?abo e tee Peet ecc

f h
posi t1.0ns of 1 g dboue 5t eol shecl Biher arsade eReenly LELORLLIE o

i's mainl Ynf gha @i dsdHERbr@le cd Walvh13US £ AL RRS 1 ddiadk i dP oMbk steel
structure, in which case, the increase in constructability caused by

t he pl aypnpebabeeal]lewnarghrtéleagtehét sheet hl@lb%msae:s:qﬁdmealm Clattms-‘»?l
[ 0038] resent venti on as defined in_dC rel ates
L ot hod 6 Scohbt rEEETaa 19 cUtln i i SEs Pore=beRs PERERGEBF S

the steelijpLpe sheet piles and the steel sheet pile according to any
one of ains 1 to 8, the constructing nethod conprising the steps of
first indpaBbing the above steel pipe sheet piles by being driven
wth a predeterm ned gap therehetween, and then _ 11 installing the

above steel shE8F PiFARRA 5&isRd BREGEPTHET FE FoRAVWAP & ithesBROBRLE
t he abov%n&%e@}ael}bgﬁ AReet 0l kescWbh! BRoGRANEELAL-LOEEt RELKEY Wi e be

steel she
performedbytaklngadvantageoftheplaylntheconnectlngsectlons

to displace the U-shaped steel sheet pile in the back and forth
directions of the wall structure.
foo36]

The pregent invention ag defined in Claim 8 is characterized
in that in the connected wall structure congisting of the steel
pipe sheet piles and the steel sheet pile according to Claims 1
to 7, the connecting positions of the above steel sheet pile are
made eccentric from the neutral axis of the above steel pipe sheet
piles.

[0037]

This is mainly for adjustment of a wall surface position
of the wall structure, in which case, the increase 1in
constructability caused by the play is basically the same as that
in the cases of Claims 1 to 7.

[0038]

The present invention as defined in Claim 9 relateg to a
method of constructing the connected wall structure consisting
of the steel pipe sheet piles and the steel sheet pile according
to any one of Claime 1 to 8, the constructing method comprising
the steps of first installing the above steel pipe sheet piles

by being driven with a predetermined gap therebetween, and then



EFFECTS OF THE | NVENTI ON [ 0039] According to the present
invention, there is provided the arraggement which is such that the
play suited to the construction errors’is ensured in the connecting
sections for the steel pipe sheet piles and the steel sheet pile, and
accordingly, the steel pipe sheet piles previously installed by being

driven wihirHelcognend adokegetder deethpylans, eéeng dravéerimtRe form
degree of construction errors has occurred in the gap between the

above stékichilseuteehapithesibaustes] pabaghant rikes Weat e connected
constructabl e connected | | structure, consjisting of the steel pipe
choet pi TS BRETTHE SEEeTTSRberhBrT bt BEbLSr o rod. [ 0040]

Furt her, grpreasesrWhigt eTtfiererdg the need for the cut-off properties,
it is possible to easily neet the above need in such a manner that

t he spac&€80haling the play are charged with the cut-off naterial

[ 0041] As for,slipping-out of the steel sheet pi,le ends _at fhe
Lime of constrACEPENLAE HEY & b BYBPOREGLAVERELLR ope ek bBFEV AfeBHEhe
connect i ng,88GLHOAS WiRcH D8 S1Betn$Pe8le PLLS =AML LLHTRRUERLLYrudbt bS]
possi ble to prevent the steel sheet pile ends from being di sengaged
from t heezoonecis rgnssectd dms ther cohresterd s el ahediompithesstBRL BFipe
DESCRI PTI ON OF THE DRAW NGS [ 0042 [FIG 1] FIG 1 illustrates a

st ruct ur 8RBELt MR ATy LEECI T RS G sPeer  pipeé Bt B9es he ateel

sheet ?tﬁ%e%ﬁ(@%?%ﬂ%% ”grég' g?glg”?ﬁgi:&?ﬂéd%ytBgiﬁéeéfﬂ%}en will be
I nvention, wt ) a), % 2
connected together as they are even if a certain degree of
construction errors has occurred in the gap between the above steel
pipe sheet piles, thus allowing the excellently constructable
connected wall structure consisting of the steel pipe sheet piles
and the steel sheet pile to be formed.
[0040]

Further, in cases where there is the need for the cut-off
properties, it is possible to easily meet the above need in such
amanner that the spaces having the play are chargedwith the cut-off
material.

[0041]

As for slipping-out of the steel sheet pile ends at the time
of construction, there are provided the stopper members at the
connecting sections for the steel sheet pile, and consequently,
it is possible to prevent the steel sheet pile ends from being
disengaged from the connecting sections for the steel pipe sheet
piles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042]

[FIG. 1] FIG. 1 illustrates a structure of connecting sections
for steel pipe sheet piles and a gheet steel pipe according to

one embodiment of the present invention, with FIGS. 1{(a), 1{(b)



and 1(c) being plan views respectively show ng the sane in cases
where there is no construction error, \where a gap between the steel
pi pe sheet piles is narrower than planned, and where the gap between
the steel pipe sheet piles are wider than planned. [FIG 2] FIGS. 2
(a) and 2 (b) are plan views respectively show ng instances of a
connect i BEANEMPL ba TN bednoni ews el pdiitisresiieehonihg. thElamad3linFdé&Ses
3 (a) to 3 (d) are plan views respectively showi ng steel sheet piles
each adaphegettdassnhedo eprstreetlpn garsecineie agawetnesn tkig fteel
FIG 3 (a)_being.one instance of a hat-shaped steel. she pile | G
3 (b) bePtBaIEN Rt Mt e Searift PIRARES HritimEng cheasipefreen
3 (c) being geegeinptpacenebrapihsbhaped stael shestpphhBegand FIG 3
(d) being one instance of a Z-shaped steel sheet pile. [FIG 4]

FIGS. 4 ((8)Gt o024 RI63S .akdapl and i Ews arespéati wietws giesmiend iivedtyanbesing
where a stog er rren‘ger is nmounted to a conne%% section_for the
steel shé&8f EPFESeﬂ 2 TS C BN eIPeF (g N B) S5FELpPARSVPRGRT
respectiyghy showi ng structures in cases where the steel sheet pile
is made eccentric fromthe steel pipe sheet piles to provide

connect i QRIGheR EHEIGR LR (ai tthe BI@) &ré a)ldeinigwenecspsraicelyf showing
hat - shaped steel shee{_pile, and FIG .5 (b) being one instance of_ a

strai ght SsREpe8lSEEeP RBet2 Pl | 20aPYH] & O gloTmass. the( gF<fd Bipg)Sheet
respecti i e J:nst e - - i I h hi
Stract ur BEEE (RSO TR RREED O, BERELRY SRLTRNTR Ge B RAL MLiees
show ng ateelfshesitppdl &edrT=.rauchubeinkldhe tngbinbeioig atsathonahaped
view showi ng_a counterforted structure, and FIG 6 (c) being a

per spect S¢S} TEsheifg BISt AU e sy qiruiestanee gf z]U-mhgprerd psegl
sectional_, Vi Wi t for -sh e she ile_Ln
the pri ofrgh\ére?gbff%)ﬁ g%FI %(Hléolif)%ﬁna&pg‘lfn 1\%1?2\%11%%0% nagr‘%'d'%éa'%ﬁgt 3%%%1
of a steghepippigsheet pile wall in the prior arts. 13 [FIG 9] FIG
9 illustrates one instance (or a structure described in Non-Patent
docurent [FYGof4h BHeheck @ W I (st r ate ok ohigivet megpectdvedly phpwing
sheet pi I.esS and %w-srhage% steel sheet .gi | e in%@e prior qéis vm'gh
FIG 9 (AfSherigca B an™vicehPShdlfig 2 te SISt Ra1 TOStF Ut BSChng™
FIG 9 (lbrbehedsdecBlaBhviceWpsheweng.the details of a joint portion
bet ween the steel pipe sheet pile and the Z - shaped steel sheet

pile. [FFGS.19) FIGS. 50a)sand\i 6w elreanahypsyicwn stapesy idiedtr sbaviog

in connecting, sections according to the di nent_.shown in FIG 1.,
[P G f EPeetTes S e Gu R 11T GURP bl EnddEaPecentric
anal ysis £OBmithee sebat b@@e@?ﬁ i fed @éﬂax%maiflﬁ %nﬂéé@ioﬁhﬁ@?é%ét@én,
the tine of the occurrence of deformation or behavior on the

assunpt i enthhalG asdhedieiny ckadssttamgfe af @dmmecthamgedrenbel sis=dt pede,

at 11 mm while the outer dianmeter F thereof takes values_of 100 mm
125 nm 755 QI%Sa(m bapngpne instance of a stralght-shaped steel sheet

pile.

[FIG. 6] FIGS. 6{a) to 6{c) respectively illustrate instances of

generally available sheathing structures in the prior arts, with
FIG. 6 (a) beinga sectional viewshowing a self-supported structure,
FIG. 6 (b} beinga sectional viewshowinga counterforted structure,

andFIG. 6 (¢) beingaperspective viewshowinga strutted structure.

[FIG. 7] FIG. 7 is a sectional view showing the form of a hat-shaped
gsteel sheet pile in the prior arts.

[FIG. 8] FIG. 8 is a plan view showing one instance of a steel

pipe sheet pile wall in the prior arts.



[FIG 12] FIG 12 is a view showing the structure of a connecting
section according to the present |nveq}|on in the formof a nodel
resulting fromreplacement by a cantllever beam [FIG 13] FIG 13
is a graph showing the relation between the sheet thickness t of the
connecting nenber and the dianeter O thereof as the results obtained
fromthe [analys)i $TBY Wseloktiheesaid [ a¥eanbeam:sAMUdt Uddeddribed
[FIG 14] FIG 14 is a graph shomﬁng the relation between the sheet

t hi ckneséntNggndatmnt dagupens 1t)hef ﬁmmrnescftﬁd FEML #fatuysivr onons i ot g

h h h
e SR PhEe SR ! (8 o " @ Y B oPaBIR B €1 Snddie (SANNGE LAY
val Ues OpLarraitd4 Juarand cl6s ) MK BOB1 ENBADY: NG i AVEMTHGR o

[ 0043] 4 invention is not Ilnlted to the foll ow ng enbodi nents
t her eof . wp004Hructure, FhGFIL . .shows b&lmmpﬂaneflﬁw ebnweugmdm details
sections for, steel piles and_a .ste shee ile accordln%d

h
o one. oEaul Ttk POF tERE BTG CRn AL 61 DSAE T b P e £ 30gE

and 1 (ckiheghngnpkanyyigws respectively show ng the same in cases
where there I's no constructlon error, where a gap between the steel

pi pe shedFIEi|es]iBI@artowes atuwewﬂqﬁﬂmad;yand whesexrths gapthbMEEOn
the steel pipe sheet piles is wider than planned. [0045

connect ed WEPTIEET Hed FSE GOhaCEPEdend t'rwéwt eBRofEmER asfmrhequEG
whi ch is;such that steel pipe sheet piles 1 are connected together by
a steel sheet pile 2, in which case, there is provided, in the
connect i HgIseat] @Iz f 01 ikheysimeshepi ey sheet spiltes fAntnd hicsl @ehlysis
sheet pile, spaces for absorbing construction errors. More

speci fi capl ¥hei nebridern thritvadie stlead |B| p@dsh@e@umr abiamegtast 4P pbdthe

bei ng. 3T LYGD ¥ Lhe B IR LNELeNPLURE0 L Lo SONISELedol agel sl Y on

t he stee or the ose o?n connec

structur ehathQYQhééﬁ P Dk alegls @rbﬁ he irdes ing h@_mﬁeeellspw@eahggt 11
piles 1, connecting nenbers 3 having slits 3a continuously extending

in the Immgiwbﬁiﬁath@iGwﬂﬂﬁwﬁianﬁuﬁﬁhéP théreeehdsiofs tted ustseelf 3heenm,
pile 2 aag SO0 fi%ggd into t ﬁélts 3a fromthe | ongitudinal
directio Phgp t anwgc?P nb&rs 3 and the ends of the steel

sheet pilie12d. alg) gorneebeds taog%neéhmb@ﬂﬂ\f@ stphedat-erds nedopha¥e ing
for absorbing construction errors between the steel pipe sheet plles

1 is progededonmeterdomnést tha memsnﬁf@nmn@ torecfony eerbeedeB

and the ends of th% st eel heet g 2 0046 i
resulting from replaceme t v a tantlilever beam.

[FIG. 13] FIG. 13 is a graph showing the relation between the sheet
thickness t of the connecting member and the diameter ® thereof
as the results obtained from the analysis by use of the cantilever
beam shown in FIG. 12.
[FIG. 14] FIG. 14 is a graph showing the relation between the sheet
thickness t and the load P as the results of FEM analysis on a
joint section on the assumption that the ocuter diameter ® of the
connecting member is fixed at 200 mm, while the sheet thickness
thereof takes values of 11 mm, 14 mm and 16 mm.
MODE FOR EMBODYING THE INVENTION
[0043]

The present invention will be now described with reference

to the attached drawings. It is to be understood that the present



For the connected wall structure consisting of the steel pipe sheet
piles 1 and the steel sheet pile 2, there would be the need to nake
prelimnarily arrangenents for construction machines 15 separately
for the steel pipe sheet piles 1 and the steel sheet pile 2, as the
case mght be, in order to forma wall structure. In that case, with

consi der aht;ensieh coONsdt ucinridd the tHe iF®13URRBGEEmbBAimbACEEtRELeOf .
i nstances where the steel pipe sheet piles 1 are first installed by

bei ng drilP@A4land afterwards, the steel sheet pile 2 is installed by
being driven a

i t -t di .. [.0047]._ . At
Chi o time, it TECT oGP SERUCRAFPOR SPUERE b 1671 e Coimmee PR cee
secti onsofge dite.sheeks Bikea sheeh Mides pliancddirsipeh ool fed:

meet wit he difficulty of construction, or in the worst case, the
damages 6 the poesecti yvestidmnsyidaid/BIGS . hd (fadi.l drid)i andndtal | heion
by driviggﬁby reason that the copnecting sections would have i gpact

on each BrVhEvE HE G 101 iYh SPAMEREI BRe P % fgSet e there is

Theref org, asnsPPYP:idn G od, #H&éaagsé GOLHESRAMH R A bABe sheet
al | owabl e construction errors between The steel pipe sheet pifes 1

are suffpdilestiynensowed tihart heanoade ehidwghsee thensd betwhenstleekteel
pi pe sheet piles 1 and the steel sheet pile 2, and consequently, it
woul d bePpB&sFBrett BiLEFmEnEIEREcFPaRt PY2EBRSt r uct abl e connect ed

wal | stryghyse consisting of the steel pipe sheet piles 1 and the
steel sheet pile 2. It is noted that even in this case, it would be
possi bl e al so hocEefiéot & twiel I estuditirieo B fWhhé oy po&irition g by
use of a tenplate for the purpose of providing highly accurate

const r ucBisruqtopgorhich is supipihak steRéd HesSipvPdas 1igre ennected

connect | ng SRRLLANP oI d1ersLESl I o SDegt Bl Les 1op0d e st 6thes,

sheet pile e “spaces suirtrciten sor e construc

errors, andckoORsLGERItilnG skbcwedkdide chesst 8t g shbetreptibe®fardidhene
steel sheet pile 2 my be easily fitted and installed, even if the

steel pi péeshedieqdi peke, spates goserbhgacros Lryes iPNETTIYH ) olore
shri nkag%p{e%%%igla y:l'(frl %rglé!% él?atgl{:h\éisn&éel pipe sheet piles 1 installed
by being driven with a gap therebetween will be connected together
by the steel sheet pile 2 for the purpose of forming a connected
wall structure, there are provided, on the sides of the steel pipe
sheet piles 1, connecting members 3 having slits 3a continuously
extending in the longitudinal direction. Further, the ends of
the steel sheet pile 2 are so fitted into the slits 3a from the
longitudinal direction that the connecting members 3 and the ends
of the steel sheet pile 2 are connected together. Moreover,
predetermined play u for absorbing construction errors between
the steel pipe sheet piles 1 is provided in the connection sections
for the connecting members 3 and the ends of the steel sheet pile
2.
[00456]
For the connected wall structure consisting of the steel
pipe sheet piles 1 and the steel sheet pile 2, there would be the

need tomake preliminarily arrangements for constructionmachines



[ 0050] The connecting nenbers for the steel pipe sheet piles 1
are not particularly limted, and thus mybe of a type which is such
that spaces sufficient to surely prOVIé the constructability is
ensured, such as nmenbers 3 (see FIG 2(a)) each consisting of a steel
pi pe having a slit 3a and another type of nenbers (see FIG 2(b))

each congéphiaged) Bhglase 4341 phpar eheetr coibésed drpyehbestefat sheet
there is fornmed a slit 43 therebetween, as shown in FIG 2. [0051]

Furt her,pPihe 3t @eﬂ t@ﬁe@ﬁsmm@gh’lts hreot l@a@ﬂi@m &e |5o1m @i t\@élh ptshapere .

and thus ma % % adapt e %9 be fitted nto nnectén
bers o ERets Sash BT L RER e e s St S S ek
sheet pi Eﬁg 3sk88gdd Gnedbae 1§§£§hg@gmghét&@els% £6L MdeRSpies
(see FIG % , U-shaped steel sheet piles 22 (see FlI 3(c)) and

Z- shapedlsaleeelfmmeunpthéieézbji@ar@ @rlsed))an@mrwards theoageel
t he above, steel K sheet piles, hat - shaped. st eel eet pil es 2 whose
b cect PbRetar Png SpbbRSEAL [ ST MY belrpoet 36t i ¢ Bl betethoRe
(or flat Egédgﬁ are not only nore easily adaptable to provide
setting 8f t he pl y u wth respect to the elongation or shrinkage due

to drivifhgoavithe tinme of construction of the steel pipe sheet piles
but also nore excellent in constructablllty as conpared with the

usual |y avai | aBFetltis shifped st ded fSfsad Gihads the P§€€OWI@Pa§F§)}n the
0053
[ ] Bm&egﬁﬁ & @fc{]rgsd gtﬁu?&%éafrs é:%%@i Oﬁ%@ %ﬁtele%gp?%g%ﬁ_r én@ (t‘i‘% Lrogy

be descri k|n h that

shown i nghkk&t 111}36 Dreecitngiancthe [AGFH]cultd of conshececomnecin Ag the
menber 3 whose dianeter is too small, if enployed, makes it hard to
be f|tteHOFﬁFoCﬁﬁ@rsFééld§ﬁé§?SpFPetEe FPHP§CFHG§ peeEepasdl enthat Ehe

h 70
conect! 88, RNy 3.3 A0k 300 AR T8, T Pk DD RLCLpEOL: B

900-w dt ance,

provi dedgsatthehB Wwrds ﬁ@@é @@bak:@ldﬂ e§@1@bit@.@:§: Abthee gk abonkt501801.bA
| ength, in which case, however, the connecting nenber 3 of not |ess

than 70 bih Arivaner diameter, if enployed, is adaptable to be fitted
easily | Bg %E: st eel sheet p|Ie 2 without the need for any excessive
const r uct-"8f nagenent. Meanwhile, it is preferable that the

connecting menmpgerdrbseNOis MMF RANFEI0 1MMhR P &L s HAMRIRoI1NP to
t he vi ewpoi nt of constructablllty [ 0055]
the allowable construction errors between the steel pipe sheet
piles 1 are sufficiently ensured in the connecting sections for
the steel pipe sheet piles 1 and the steel sheet pile 2, and
consequently, it would be possible to form the excellently
constructable connected wall structure consisting of the steel
pipe sheet piles 1 and the steel sheet pile 2. It is noted that
even in this case, it would be possible also to perform the
construction while making positioning by use of a template for
the purpose of providing highly accurate construction.
[0049]
That is, there is provided, in the connecting sections for
the steel pipe sheet piles 1 and the steel sheet pile 2, the spaces
sufficient to absorb the construction errors, and conseqgquently,

it would be possible that the ends of the steel sheet pile 2 may

be easily fitted and installed, even if the steel pipe sheet piles



Yield strength of the wall structure shown in FIG 1 is determ ned
dependi ng on either yielding of the steel sheet pile 2 or deformation
(see FIG 10) of the connecting nenber 3. That is, when either the
steel sheet pile or the connecting nenber undergoes yielding or
deformation, the other will have some margin in view of strength.
Accor di nglynddtgdraybageensndesed riwat 1 {be) r@gehiearAte( Ofed Faaf.or ) )
under which the yielding and the deformati on as descri bed the above
occur atdufetapprbdXinttely same tine are the nost efficient
requiren?gbsoﬁuch requi renment will now be described with use of sone
cal cul atiron“rnstances. [0056] In FIG 11, there are shown the results
obt ai ned by nufBéid&Hnanalng hemeBrkheoF ehdt E08e PeIMReBnack agdl &% angre
an outer dianmeter at the tine of the occurrence of deformation or
behavi or noR Pt bxslamty dimitad , t Andstues malyi bRt e typé wWihech is such

connect i nber 3 is fixed at 11 whil e .the outer dianeter .(I).
Chereol  PoRERATTR S B oG o B8 T PRy SaeThe feess hPEpreH 4o
i nstanceeAtu2Bal Ysiish & MARerdf bizbinpas . typg Mas AR s tRHQV beed
that yielding stress of a steel material is as equivalent as a=

400N n2 st8edfpigendwrating avelilableeastesiqtlzrd typat of heedonre disieegFIG.

ne er n t he stee .S eet |1 e ar e | t,te toget er _.qver t he
nb 3 h | h g'l 2 fi d h h
Jbh) .

whol e | eA¢Ph’ (B1°1 SiRedS FaPIC RN Iengp IR PER T CaRCHeS: Fogsfheh

the | Ong‘cg—lé{‘é' Eﬁ%r%'fse%to'r‘a{%_d( Qrs%il@ M reetign peependi cll gy 4o, ‘FF

pl ane as far as the direction shown in FIG 10 is concerned) .
[0051]

g 2
0057]

Further, the steel sheet pile ig not particularly limited
in shape, and thus may be of a type adaptable to be fitted into
the connecting members of the steel pipe sheet piles 1, such as
hat-shaped steel sheet piles 2 (see FIG. 3(a}}, straight-shaped
steel sheet piles 12 (see FIG. 3(b}), U-shaped steel sheet piles
22 (see FIG. 3(c}) and Z-shaped steel sheet piles 32 (see FIG.
3{d)).

[0052]

Among the above steel sheet piles, thehat-shaped steel sheet
piles 2 whoge arm gsections at the sides of joint sections 2b, 2c
have flat sections {or flat parts 2a) are not only more easily
adaptable to provide setting of the play u with respect to the
elongation or shrinkage due to driving at the time of construction
of the gsteel pipe sheet piles but also more excellent in
constructability, as compared with the usually available U-shaped
steel sheet piles 22 (see FIG. 3{c)).

{0053]

The preferred form of the connecting members 3 will now be
described by taking the structure (sowith that in FIG. 3(a)) shown
in FIG. 1 as one instance.

[0054]



It is seen fromFIG 11 that the gradient of a straight line is
subject to change at points of not nor.e, and not |less than 125 mmin
outer diameter 4) . This gives that the above deformati on or behavi or
at the time when the load P is reached varies dependi ng on whet her
the outer dianeter is not nore or not |less than 125 nm nore

specifically, the sbeebcEhREt mPhber23 URHEEE08SaNéetdi NG FBS NkYa WEN] £
4)<125 mm while the connecting nenber 3 undergoes deformation mainly

when 4)>kpBlawed] oosBs it hard T heelfdttited Betweshet Recobt eheet pile

di anet er 4) t.he onnect d the sh et thic S

Chereot 7 a Chanoi N0 G Ee SOP T EadPan: CHE SHORRCFRERI BENRgs uf | 15 ot
next obt QéBthhéﬂpﬂP%@n her enhBat gasmé et he & uchbybew9hchMBat - shaped
connecting section, there is given a nodel, for sinplification, in

t he fornsbeed %@@ﬁtlnﬁka' ﬁ@aﬁuﬁstahengthhtredax&tpmhvm@&ﬁl@mabothngm@s

b and sheet thickness t) having. one e n whi.ch a J]oad P |s a Iled
s o ERRTPPE I8 49l ok Raroh AP oNTD 110 s hpghE

exact, acheBgtif@RgNEHd eBrAeRRLERebEL & H}eneenﬂégél%ﬂ%@% §n

and the steel 'pipe body of the steel pipe sheet pile 1 ar I xed

t oget her itinea c’pmrrtatmr Wi € reengd ey ddpadls widaptsirlle oo deheisted e3aidfy 1heo
connecting nenber. 3, in which case, exam nation was nade, provided,
that t het}g‘%nétti‘?el_l i ShegfiaPlidet I t NetBoter tdiearRRed 6PTt KEE oRREREFhYS

menber BCOIIQE E{?%hfﬂngﬁé Ofent 005Q] .1 AR BN ; b§sgﬁgf}é’g#§®%gtbﬁhe

created Int eamare r spectlv y expresse
expressi ooanéakihg fenberd Bxps et @ordltHdr=2P0 ' hin ihaduf &x priessiten ddom
bt3 - (b he viewpoint of constructability.

[0055]

Yield strength of the wall structure shown in FIG. 1 is
determined depending on either yielding of the steel sheet pile
2 or deformation (see FIG. 10} of the connecting member 3. That
is, when either the steel sheet pile or the connecting member
undergoes yielding or deformation, the other will have some margin
in view of strength. Accorxdingly, it may be considered that the
requirement (or the form) under which the yielding and the
deformation as described the above occur at the approximately same
time are the most efficient requirement. Such requirement will
now be described with use of some calculation instances.
[0056]

InFIG. 11, there are shown the results obtained by numerical
analysis on the relation between a load P and an outer diameter
® at the time of the occurrence of deformation or behavior on
the assumption that the sheet thickness t of the connecting member
3 is fixed at 11 mm, while the outer diameter ® thereof takes
values of 100 mm, 125 mm, 165.2 mm and 200 mm. In this instance

of analysis, a model of bi-linear type was applied, provided that

vielding stress of a steel material is as equivalent as o= 400N/m?



[ Expression 5] MPL16-13-1 bt3 2 t- be 12 (c) where b represents a
depth-directional length, t represents A sheet thickness of the beam
(or the connecting nenber 3) and y represents a distance (=1t/2) from
the neutral axis to the beam end [0060] Suppose here that a
wor ki ng | oad which causes the sheet pile to lead to yielding is Py,

t he wor kbtfiggkaadadhyt feabeanl ensioeel sidlel wHdt hhePybankectimybrehnbas 3
consi dered that the above changi ng goi nt of gradient is the
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yi el di ng1shiessdaradlditdee tiiche(oeRe Hhe et eadnPwrdan@s call ataike 9dpt Bfte
beam Thus, suppose that the expression (c) is transformed by

subst i t uBEofagf ashébe dakeesionhphoynves: FLExplessbonoBfeLnedl. |13 e
3Py [OOGJ[JOOI;gﬁther, with the beam | engthL replaced by the outer

di aneter T the connecting nenber 3 as far as the expression (d)

dﬁri ved fromthe abewercapthlever1heamiedel gisatoncned dddidfnd Sine

the is subject to change at points of not more and not less than 125
mm in outer diameter ¢. This gives that the above deformation
or behavior at the time when the load P is reached varies depending
on whether the outer diameter is not more or not less than 125
mm, more specifically, the steel gsheet pile 2 undergoes yielding
mainly when © <125 mm, while the connecting member 3 undergoes
deformation mainly when ¢ >125 mm.
[0058]

The relation between the outer diameter ® of the connecting
member 3 and the sheet thickness t thereof in a changing point
of gradient as shown in FIG. 11 will be next obtained. Suppose
here that as for the structure of the connecting section, there
is given a model, for simplification, in the form of a cantilever
beam (of length L, depth-directional length b and sheet thickness
t) having one end on which a load P is applied, as shown in FIG.
12. It isnoted that the length L repregentsg, to be exact, a length
ranging from a portion where the connecting member 3 and the steel
pipe body of the steel pipe sheet pile 1 are fixed together to
a portion where the load will work on the slit 3a of the connecting
member 3, in which case, examination was made, provided that the
length L is equal with the outer diameter of the connecting member
3, for simplification.

[0059]
In this type of model, bending moment M which will be created

at the fixed end of the beam, cross section rigidity I of the beam



20 follow ng expression (2)'), validity on the application of this
expression to the structure shown in RKlgG 1 will now be verified.

[ Expression 7] ay.b t4. 3.P, (2)' where O represents the outer

di aneter of the connecting nenber 3, t represents the sheet thickness
of the connecting nmenber 3, ay represents the yielding stress of the
steel mahedi ot rdseds f QRiEReyCONRRCERBECBEMDEIE I UM BREESESbSctively
wor ki ng | oad which causes the steel sheet pile 2 to |ead to yielding,
and b represefssdt BE FhagfeLdPWang| exprasaionmi &) the Etdhnecting
menber 3.,ap he.steel sheet pile 2 are fitted together. [0062]

It is seéﬁxg¥%ﬁ$ﬁ§%ighl that the working | oadPyat the changi ng poi nt
of gradient isyPy #.G,125 (kN mm. Further, suppose that the - (a)
depth-directional length b is 1(mm, and the yielding stress ay of

t he steellEnaresgapnused for the connecting menber is 400(N nm2) which
is given on the 3$sgpption that the usually available steel materi al
isS in use as dqg i bed the above, substituting these values into the
expression (2)' giMes the following relation (2)". [Expression 8] (b)
400x1 -

[Expression 5]

M
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} (c}
where b represents adepth-directional length, t represents a sheet
thickness of the beam (or the connecting member 3) and y represents
a distance (= t/2) from the neutral axis to the beam end

[0060]

Suppose here that a working load which causes the sheet pile
to lead to yielding is Py, the working load on the beam on one
sidewillbeP,/2. Itmaybe thusconsideredthat the above changing
point of gradient is the requirement under which the beam (or the
connectingmember) and the sheet pileundergodeformation/yielding
at the same time, more specifically, the requirement under which
the beam stress reaches the yielding stress o, at the time when
the load P,/2 was at work on the beam. Thus, suppose that the
expression {(c) is transformed by substitution of these values,
this gives:

[Expression 6]
= Fb e

3By ()

[0061]
Further, withthe beamlengthL replacedby the outerdiameter

® of the connecting member 3 as far as the expression (d) derived

from the above cantilever beam model is concerned {that is, the



3x125 x t2=1.07.t2 Substitution of t = 11 (nm into the expression
(2)" gives 0 129.5(mm, which agrees wgJl with 0 = 125 mmthat is a
sol ution obtained by FEM anal ysis (see FIG 13). [0063]

Moreover, as different verification, FEM anal ysis was nmade on the
assunption that the outer dianeter of the connecting nenber 3 is
fixed at £813oR@Agnexpindds ot he)sheetrallhiddkpess tiersggfl icakasvalfuekis
of 11 mm 14 mm and 16 mm The results of the above FEM 21 analysis
are showAXPHSEFEPNIY the FETYEBRTE rBiAYM &0 HECt Hat'itha'f & BRY16Fe4-
straight ;Line_ is.subject to change at points of not nore and not |ess
t han 14 r'frfgngc %eg éé# Jt7ﬁ| ckness. Meanwhile, it is seen fromthe
expression (2)" that the sheet thickness t at the tine of
substitution ofP=4fF=t200 nmis t 13.7 mm which also agrees well with
t he changi ng poi nt of gradi ent obtained fromthe FEM anal ysi-s{2} 0064]
It may be_considered that the actual teel\:%irpe sheet

ile 1 is
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Wi dt h or 30t herspsdiedhas Wl divag tatht BRnbEEES pft KB i3Rdhiber 3,
installation of  the connecting nenber 3. It is thus preferable that

t here i s opy oepdedeatst thetwired dilnicc htiressuch thrattehe wheetidhiuckdessr
t of the_connecti nﬁ. nenber

( . 3 s equal to or |arger thfn he ,sheet
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whi ch neehs éb@ef%@é@ipq'le( a)to[lFé(aRi %%SS/QBla]i_n%'; Yaid l:pﬂl:fe%)r@éetnts the
longitudinal length of which the connecting member 3 and the steel
sheet pile 2 are fitted together.
[0062]

It is seen fromFIG. 11 that the working load Py at the changing
point of gradient is P, = 0.125 (kN/mm). Further, suppose that
the depth-directional length b is 1 (mm), and the yielding stress
o, of the steel material used for the connecting member is
400 (N/mm?) which is given on the assumption that the usually
available steel material is in use as described the above,
substituting these values into the expression (2)’ gives the
following relation (2)".

[Expression 8]

S A00xT iroq 0742

P= 3775 (2

Substitution of t = 11 (mm} into the expression (2)” gives ¢ =
129.5{mm), which agrees well with ® = 125 mm that is a solution
obtained by FEM analysis (see FIG. 13).
[0063]

Moreover, as different verification, FEM analysis was made
on the assumption that the outer diameter of the connecting member
3 is fixed at @ = 200 mm, while the sheet thickness thereof takes

values of 11 mm, 14 mm, and 16 mm. The results of the above FEM



[ 0065] It is noted that the steel sheet pile nenber does not
need to have the sanme length as the stgel pipe sheet pile 1, and thus
may be smaller in length than the steel pipe sheet pile 1, in other
words, may be of length which is not |ess than the wall height in
order to play a wall role in prevention of outward | andsli des of
earth anansapdi & etdehmar in] 0066]14. It iBugéderfrdm KEs.eI4WbRaE the
cut-off function is desired for the wall structure, some cut-off

t r eat nen¥52RA0RE e gehRtArt NG én FRPEEh t© FRARER Ah&ACHHE of not
connect i g, ecid o 3L8-COALICL Wil Bndgule Ohfs JRLAI 8! wEOokRiSe, o
case, for the nartow Spaces of 4fhe connecirng sections, FtoT S Tesfed
that theigosoest figh S ifiSrestd il ghar dna@ BeeSuhbikei eniby¥nebargese
with the cut-off nmaterial because of the difficulty of charging of

t he cut - ohé tateepif asulbdiel wipion efu® i=g0PmmassatFsiactomy, which also
fulfillnment of t cut-off functi.on. [0067 . Fqr_that.reaso
there i S28F 6P disth Fi LBoMie T BRUGR PYTTC A5 PP RR TR FRaD The
spaces sgiffli ghgty=18. be charged with the cut-off material are
provided in the connecting sections for the steel pipe sheet piles 1
and the $0eet]lsheet pile 2, and consequently, it nmaybe expected that
a sufficient cut-off function will be atht&z;i ned, .together, with the .
educed const r L IT0h PEOSPPRAT 6E<ERY imik e aF GRAF aBOTe PB4 ALPER RbLe
the cut-offs LLeaLERNES 2 EQP68ln degree ASVEPLLatDENSUls QhibrbieRt 4RO} Sy
there is one inStance where after installation of the wall, the
connect i agisedtdtdnor stbrcavatcda s sielglimocan sheuctnoa £ metdicc isycindsor
wat er jettigg%i n order_tqQ charge the inside thereof with nortar

and/ or” ctiPEbRt 1Akt eRi AF tHe COPIRAGIPT MEMPSTthus I dfeF ABFPTRAEX Tk

the ot cel "Shestop e di Re P iG b TAEEL B A ER EhE

by neansthichkates § etft thg denmex@Ecitiahbleeabef0069 equal to or larger than
the sheet thickness at the changing point of gradient, that is,
a structure which meets the expression (2).

[Expression 9]

O'y'b, 2
(DS 3’Py t

. (2)
[0065]

It is noted that the steel sheet pile member doeg not need
to have the same length as the steel pipe sheet pile 1, and thus
may be smaller in length than the steel pipe sheet pile 1, in other
words, may be of length which is not less than the wall height
in order to play a wall role in prevention of outward landslides
of earth and sand in the rear.

[0066]

Further, in cases where the cut-off function is desired for
the wall structure, some cut-off treatments have been generally
taken in such a manner that the connecting sections are charged
with a cut-off material. In this case, for the narrow spaces of

the connecting sections, it is feared that the connecting sections



The connecting nenbers 3 of the steel pipe sheet piles 1 include, as
one instance thereof, connecting nenbe%f of steel pipe type, each of
whi ch being such that a usually avail abl e steel pipe having a

di aneter of 165. 2 mm has an about 30-mmlong slit 3a as shown in
FIG 2(a). Thus, application of such type of connecting nmenbers will
al l ow a hirkl hagdmabebeabutfictehedif charbedf wity ehar gad-evematéetial
connection with the steel sheet pile 2 is made. [0070] 23 sections
for the eeeéP85ia£ Sheet1pfleyltyand chargiesl osheke prFecdf maperial

conseaUettl ey BLPRETLY O nbnstal AL DY N o4 R50BRE o

however, futicktsoheared that too | arge spaces, if provided, wll cause

the connecting sections to be di sengaged at the time of installation

by drivid806P8071] In this connection, as shomn in FIGS. 4(a)

to 4(c), there Ls R %lqed a,stopper nenbe& 0|nt sectio

(or a hooked SeCFIO%f'OfG¥ﬁ% st eef-shest P lfe &M%dﬁggaﬁgﬁ? ywa}%
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the steel pipe sheet piles 1. [0072] The st oppernenber 4 in

this casehﬁscwbw%ﬁmaut@m@rﬂ greipidediedind thascomedeinogred tdrasl Sor
def or ned, st eel fla &eel an the i ke, or h‘g’_(lar\mse menber s

Cehor TThaRer Rredlopirk, & Y {RT ree et b bbte nenbeRd
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of the steel sheet pile 2,7 and thus may be in dispersed arrangenent

in orderwu¢1§uppteesneﬁe el ng N g ichst hand/dorcetthecasbunt £ Dbn stasai and
occurring in the steg sheet pile 2 at the tine of installation of
menber s. TEEE75fme an /Oﬁléebega}nsﬁe&etaﬂe FRstARcEUhneFE FReatments.
hat - shapgdgghgel sheet pile 2 is connected to the steel pipe sheet
piles in'such a manner as to be eccentric therefrom in which case,

t he steel sheekspide the Suseoﬁﬁsuzreamm:hm tthelie 6o rimethihem there
center axis of, the steel e sheet piles 1 in order to nmake
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the ingide thereof with mortar and/or cut-off material.
Accordingly, it is thuspreferable that the spaces in the connecting
sections for the steel pipe sheet piles and the steel sheet pile
will be sized to such an extent that excavation by means of water
jetting is executable.
[0069]

The connecting members 3 of the steel pipe sheet piles 1
include, as one instance thereof, connecting members of steel
pipe type, each of which being such that a usually available steel
pipe having a diameter ©® of 165. 2 mm has an about 30-mm-long
slit 3a as shown in FIG. 2(a}. Thus, application of such type
of connecting members will allow a filling material for cut-off
to be fully charged even after connection with the steel sheet
pile 2 is made.

[0070]

The sufficiently-sizedspacesare providedinthe connecting



24 the straight-shaped steel sheet pile 12 is connected to the steel
pi pe sheet piles 1 in such a manner as,sto be eccentric therefrom
REPRESENTATI ONS OF REFERENCE NUMERALS [0075] 1Steel pipe sheet pile
2_ St eel sheet pi | e( Hat - shapedst eel sheetpile), 2a_Fl atsection, 2b,
2cJoi nt section, 3Connecting nenber, 3a Slit 4 - Stopper nenber

12St r ai ghteshapedct ekk stheel piipkeshdeb pldied 1sael tan 22AéShhped pile
steel sheet pile, 22b Joint section 32Z-shaped steel sheet pile, 32b,
32¢ Joing,s%%@iqgﬂsqﬁpqﬂﬁ}ﬁ, fBgpBEoperty of installation by driving is

increased, together with workability for the cut-off treatments.
Inthiscase, however, it is fearedthat toolarge spaces, 1f provided,
will cause the connecting sections to be disengaged at the time
of installation by driving.

[0071]

In this connection, as shown in FIGS. 4(a) to 4{c), there
is provided a stopper member 4 in a joint section 2¢ (or a hooked
section) of the steel sheet pile 2, and consequently, it is possible
toprevent disengagement £rom the connecting sectiong for the steel
pipe sheet piles 1.

[0072]

The stopper member 4 inthis case isnotparticularlylimited,
and thus may be round steels, deformed steel bars, flat steels
and the like, or otherwise, members other than the above are also
available. Further, the stopper member 4 does not need to be
arranged longitudinally over the whole length of the steel sheet
pile 2, and thus may be indispersed arrangement in order to suppress
the machining cost and/or the amount of strain occurring in the
steel sheet pile 2 at the time of installation of members.
[0073]

FIG. 5(a) shows one instance whexre the hat-shaped steel sheet
pile 2 is connected to the steel pipe sheet piles in such a manner
as to be eccentric therefrom, in which case, the steel sheet pile
2 ig so pogitioned as to be eccentric from the center axis of the
steel pipe sheet piles 1 in order to make alignment of the surfaces
asofthewall, andconsequently, theremaybeprovided the increased
constructability in cases where facing panels are installed on
the front surface of the wall.

[0074]

Likewise, in FIG. 5(b), there is shown one instance where



43Angl e, 43aSlit u Play 25 CLAIMS [Caim1] | na connect ed
wal | structure which consists of steel,ipe sheet piles and a steel
sheet pile and is fornmed such that the steel pipe sheet piles
installed by being driven with a gap therebetween are connected

toget her by the steel sheet pile, a connected wall structure

consi sti hpeddt st et plppasheeeepi tlesetand 1 3beed cohaettpill ey the steel
characterized in that there are provided, on the sides of said steel
pi pe sheBLPBi $aRet gadmscti 1y SHSHberemRRs 7§ §PiRS ecorfitFd6ushgretrom.
ext endi ngi Eudin ' [ ends of said steel sheet
pile areﬂg%ﬂg???gﬁﬁ?%?% ggi%bgﬁﬁﬁgegrggyFﬁgﬂﬁongitudinaI di rection

t hat sai docoshecti ng nenbers and the steel sheet pile ends are
connected together, andplay for_absorbing construction errors between
sai d steél ~prpeesheépreprhesti Bipeovi ded in the connecting sections
for said.cannectin her nd,.th eel, shee i nd Claim 2
The connderad sht 1ot Porre eonerera o STre Pasl Bhserweefbh Fhs
and the gsheebeshegbiptl acaegending to claim1, wherein said
connecting nenbers are charged with a cut-off material. [C aim 3]

The connéct-efonakkFtinguweuberconsi st PAgtof the steel pipe sheet piles
and the tee%tsheet pLl g according to claiml1l or 2, wherein said
steel shéet' pirPEPRAs"al*fhe end thereof a st opper nenber for
preventi Rg thecrshe htSBﬁabeB'E%e@mdsﬁéeﬂ1?E&BP|mibQMtJQEnﬁaéQcﬁhbﬁ-

[ C ai m 4] The connécted wall structure consisting of the steel
pi pe sheék pi Veshapddt heesfleeheshept lpi | 82bccoddiing sectlianm 1, 2 or
3, wherein sajd connectjng. nenbers e in.an approxi mately circul ar
form and2t heZr ShaPFOnBEERhenAROHLR t arthier 28 -oP LS EBRAAEEY ng® -

menber apd;arshegbelhi ckness t thereof neets the relation given

43 .. Angle, 43a .. 8lit

u .. Play



26 by the follow ng expression (1) . [Expression 1] 70 + 2t270... (1)
[ C ai m 5] The connected wal |l stysucture consisting of the steel
pi pe sheet piles and the steel sheet pile according to claim 4,
wherein the requirenents for the outer dianeter F (mr) and the sheet
t hi ckness t (nmm of said connecting nenber and besides, for the
expression (2) are net [Expression ZALAIGSY. b -3.py t2 where 4)
represen&s the outer dianmeter of the connecting nenber, t represents
the sheefCtAiBkhess of the connecting menber, dy represents yielding

stress of a stegly %h%‘é'c%'eduv'@&ﬁlfsoffrdélﬁ;fé)%%%h' @Sng’r’g@%eof @Eeeldplpe

represents working | oad which causes the steel sheet p
yi el di ngshaadbpips esedts stdahgiaat nalld emgt Hsofowhmedhstih that the
connecting menber and the steel sheet_pile are fitted. [C aim 6]

13

The connEEEBH WAPE et e DnsPetd htpdf PYheedpgelrivee shddt i ¥R
wherein SaracRPelreafak? AORR s (AR R Wil Skl pLle o2
fl at sectbanscatdtviel bppesttarentsd ittty efosseseplipensiss begdaral alﬁ@
the axial direction.
a steel sheet pile, characterized in that there are provided, on
the sides of said steel pipe sheet piles, connecting members having
slits continuously extending in the longitudinal direction, the
ends of said steel sheet pile are so fitted into said slits from
the longitudinal direction that said connecting members and the
steel sheet pileendsare connected together, andplay forabsorbing
constructionerrors betweensaidsteel pipe sheet piles isprovided
in the connecting sections for said connecting members and the
steel sheet pile ends.
[Claim 2]

The connected wall structure consisting of the steel pipe
sheet piles and the steel sheet pile according to claim 1, wherein
said connecting members are charged with a cut-off material.
[Claim 3]

The connected wall structure consisting of the steel pipe
sheet piles and the steel sheet pile according to claim 1 or 2,
wherein said steel sheet pile has at the end thereof a stopper
member for preventing the steel sheet pile end from slipping out
of said slit.

[Claim 4]

The connected wall structure consisting of the steel pipe
sheet piles and the steel sheet pile according to claim 1, 2 or
3, whereinsaid connectingmembers are inanapproximately circular
form, andtherelationbetweenanouterdiameter ® of the connecting

member and a sheet thickness t thereof meets the relation given



[Claim7] The connected wall structure consisting of the steel
pi pe sheet piles and the steel sheet pid e according to any one of
clains 1 to 6, wherein said steel sheet piles include U shaped steel
sheet piles. [Claim8] The connected wall structure consisting of the
steel pipe 27 sheet piles and the steel sheet pile according to any
one of cbwi hbelfodl@vinpeespnesheonofihkcti ng positions of said steel
sheet pile are made eccentric fromthe neutral axis of said steel

pi pe shedF*BrF&&IoPcthi m 9] A nethod of constructing the
connected wal | ;strugtuce gpnsi sthng of the steel pipe sheet pl|@§ and
t he steel sheet p|Ie according to any one of clainms 1 to 8, sai

met hod cdapaisi Af the steps of first installing said steel pipe sheet
pi | es by being drlven Wi th_a predeterm ned gap.therebetween, and then

instal | i ng sai 4r€tEdPneHed Vﬁhleswuséuﬁ& APRSERCIRTtHe G MERRILCRIPS
such t hagflé@hgglsfeeae nal ) %Q%%tl Qﬁé@l? p\%llel aggof&{W§%toegl£9ﬂ%t hﬁﬁeggln

said stee e later
the requirements for the outer diameter ¢ (mm) and the sheet

thickness t (mm) of said connecting member and besides, for the
expression (2) are met

[Expression 2]

oyb
oL &Pyt

(2)

where ¢ represents the outer diameter of the connecting member,
t represents the sheet thickness of the connecting member, o,
represents yielding stress of a steel material used for the
connecting member, P, represents working load which causes the
steel sheetpiletoleadtoyielding, andbrepresentsa longitudinal
length of which the connecting member and the steel sheet pile
are fitted.

[Claim 6]

The connected wall structure consisting of the steel pipe
sheet piles and the steel sheet pile according to any one of claims
1 to 5, wherein said steel sheet piles include steel sheet piles
each having £lat sections at the opposgite ends in the cross section
orthogonal to the axial direction.

[Claim 7]

The connected wall structure consisting of the steel pipe
sheet piles and the steel sheet pile according to any one of claims
1to 6, wherein said steel sheet piles include U-shaped steel sheet
piles.

[Claim 8]

The connected wall gtructure consgisting of the steel pipe



27

sheet piles and the steel sheet pile according to any one of ¢laims
1 to 7, wherein the connecting positions of said steel sheet pile
are made eccentric from the neutral axis of said steel pipe sheet
piles.

[Claim 9]

A method of constructing the connected wall structure
consisting of the steel pipe sheet piles and the steel sheet pile
according to any one of claims 1 to 8, said method comprising the
steps of first installing said steel pipe sheet piles by being
driven with a predetermined gap therebetween, and then installing
sald steel sheet pile by being driven in the form which is such
that said steel pipe sheet piles will be connected together by

said steel sheet pile later.



