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.
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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

sufficient deppl; L RASHI R Dalat e QUKo e Nald w2t AL QR SaHL by
be limted to --not nore than its specified allowance for a structure

i n order cbaspeexent dtelahpdye sheditngi bed/z01d bakteal, shedt piddbensl is
havi ng sufficient section rigidity could be applied, and fromthe
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t he greakgrxkbeogib akTwal | nmenber penetration into the ground
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

f r equent M HrEdr Sk Ve ¥ Lo pepe iR agpﬂégairiéﬁe&heéﬁpfi-n Batrighiarly,
requer ] ! .
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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 SFEeFOHIPEEhELTSEPrEsPY G FrERERNIG ORI Re WGV HYy Chere 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
nount ed oRANEREVSLBRL Pipecthert Phe eands ek &hss 3hoyE gégetheheet pile
pr edet er gi_ne l.ay,. a sequept.! he 1 i i,ti o

Phe st celoncaf St T SHIERLERE Hron frm ErpOBh Rt AR Rt

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. fhe tnoide of (b, above sgmecting Jerbers i, efiarged L 2
cut-of f AREEFRal P 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,



[ 0024] This applies to cases where a cut-off function is
required for the wall structure. Thus,,the spaces sufficient to be
charged with the cut-off nmaterial are ensured, together with the

pl ay, in connecting sections for the connecting nmenbers and the ends
of the steel sheet pile, and consequently, the cut-off properties

wi Il be gh¥eingealhet veh lpsdidicdiiicg. £h8026¢e]l sheet P ePiesS&Ajustable
invention as defined in Caim3 is characterized in that in the

connect ediwahe wallciiFectonsis innpida kaosttéelcopispeushaen pveasiang
t he steeg sgeet gilg accgrdgng to glain11 or 2. _the above stee{ sheet
pil e hasCSF TAB ERd TRePaof R 5FBPEar™ B RBRBelP F oP S hrebent tig-PhedP
steel shpetwbkher NG tideQMp$he PR ?-itle%f +86180h8Y¢ Sldta1ldD20]bein
The stopper nenber has the great effect o? preventing the steel shee

pi | e enddfivans| i pping out of the slit of the connecting nenber into
disengag?HBBE]therefron1particularly in the course of construction.
[ 0027] The present invention as defined in daim4 is

characterized RAathal, tReUNR LANNGLEEd-MobLaSt] HAE Wk GRSt §8GuRint
the steel pipe sheet piles and the steel sheet pile according to

A aim 1, 12igvoBvest bige abovd tondeictling merherss cacenistanappoox byatiekyof
circular form and_the relation between an outer dianeter 011) () of

the connkBfi Fgeirefter-AMY - Shedt t hiRERNBSSTE b (tHET ebf Tt st nat
rel ation.ghuen,py;Lhe §01i00ha0,EX @SSIO0NLfid) o { YL §5SL8AsLtuct ion.

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



70 + 2tijk ICG 270... (1) [0028] The steel sheet pile has
usual 'y at the opposite ends thereof hgoked sections (or joints), in
whi ch case, however, a connecting nenber of not less than 70 mmin

i nner dianeter (and not less than (70 + 2t) nmas in outer dianeter),
i f enployed, is adaptable to be easily fitted with the steel sheet

pil e w t hevbetrheonaath-fait iany texcesseyeslamsigiue! enn MBRAGATRRMIng out
Meanwhile, it is feared that use of a connecting nenber whose

di anet er Oifs theo agV§e Skilltl- be a hindrance to the constructability,
wher eas t%gﬁ% wi |l be provided satisfactory constructability if a
connecti&g ne&ber of not nore than 270 mmin dianmeter is used. [0029]

The present inyest §08pBsy dRdned Hax Ehal §i-8at Se £ A idrERdnitN nigh@he
in the connected wall structure consisting of the steel pipe sheet
pi | es anétekre shewi pisheendftrengdsppdinggprubolidiaslit of theconnecting

requirenent% for Ehe outer déanﬁ%erhl%%éqgi_anq:gq§ﬁ§qsgt t@kpknesisg
(mm) of FFEPEEovE EothEet¥AgHEMber e baliREs: t Forthe MoltewCRY
expressi g ehsaheciBbn [ Expression 2] cD-cry. b2 t 3. Py

[0027]

The present invention as defined in Claim 4 ig characterized
in that in the connected wall structure consisting of the steel
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,



where (11:1 represents the outer diameter of the connecting nenber, t
represents the sheet thickness of the gonnecting nenber, ay
represents yielding stress of a steel material used for the
connecting nmenber, Py represents working | oad which causes the steel
sheet pile to | ead toyielding, andb represents a |longitudinal |ength

of whi chthaerequm@@hbﬂgsm@ertr@%dt@: deghesheed @id)e 2 fhd t €feet
[ 0030] the shape of joint nenbers for a steel wal | further

meet s th‘éhagbxz@%xt‘pré@@l oh 112 abm@C@ﬂnggz@hnp BEHee Frefise b Sildefpr £or

f f | f th f t | t 0031
$he p:g;gﬁ? P igﬁwrgglﬁxgﬁé%gﬁ d ?% 8?5gﬁT§£:§ cﬁgfactgrlzeh in that

in the cqgﬂﬁgggglﬁﬁlb]structure consi sting of the steel pipe sheet
piles and the steel sheet pile according to Clains 1 to 5, the above
steel sheet pisbe jncludes steel sheet piles each having flat sectlons
at both eﬁﬁ%:ﬁ& ‘& cross section orthogonal to the axial directy

[ 0032] Steel sheet piles such as hat-shaped steel sheet plles

as shovvnrhgrgl & rlpde8eh¥Ri € léﬁ@é@!d'i@ﬁ'e%g er eottf:}%%%c%lng fi€hber,

sheet piles each having at the opposite ends
sectionst (@P38kenth thesshuetioniekﬁ@ss @ﬁrtﬁépmwmhémtimgtﬁﬁh&%ﬁ@veay
gap will be allowed. [0034] The present inventiaqgn as defined

"n O ai nFIOFESERAPAYIBArHEY [SFRARR T ThECEEmnEEEEd ifdl NS vetiur Bhe
consi o1l Bgnfbek 18aShefbel) PE, HGHledli®® kiR 1368CWnIRACaB5EE the

according to
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



to 6, the above steel sheet pile includes U shaped steel sheet piles.
[ 0035] For U shaped steel sheet, piles each having at the
opposite ends thereof no flat section,” snoboth connecting works w ||
be perfornedby taking advantage of the play in the connecting
sections to displace the U shaped steel sheet pile in the back and

forth di eeabt@0st@bntdiaomd dostddisdntd fag L8@IR]above gap Wa 1BLSENbwed .
invention as defined in Caim8 is characterized in that in the

connect ed®®&kl structure consisting of the steel pipe sheet piles and
t he steel shee% Bileesaec ordi&g to ga'e@. 1edt'0 7 Ihz CoN gcgi E}g L ed
posi tions of tha &BGUE ot el SRhadt 35 (ot e Alide 2B ént TR F FERTT hES
neutral axi shet iMembevensieeld phpe sheetcpié eond M3y of the dPkS1
is minly for adjustnent of a wall surface position of the wall

st ruct ur ®irenshhetpthse,anhaéhensteaseshactopsie wrrehiding toaddedmsyl
the play_is _basjcally the s as that in _the cases of Cl.ains to 7,
[0038] ©° & T8 %*P%%%rﬁ't‘? T On Bis- e St CF%PHF@‘ FEFﬁie@FS‘:
a met hody9ficgonstructing the connected wall structure consisting of

t he stee%3 pi pe sheet piles and the steel sheet pile according to any
one of Cl[apAs]l to 8, the constructing nethod conprising the steps of
first installing the above steel %i@pe sheet piles by bei n% driven

with a predet ef RFiEERERET REEETeEREER, PHIRF (i&H Raying at The opposite

ends thereof no flat section, smooth connecting works will be
performedby takingadvantage of the play inthe connecting sections
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



installing the above steel sheet pile by being driven in the form
which is such that the above steel pipg sheet piles will be connected
together by the steel sheet pile later. EFFECTS OF THE | NVENTI ON

[ 0039] According to the present invention, there is provided
the arrangenent which is such that the play suited to the

const r UCt hOPaBL 104 L HeS aBBSUI Sled D dHe tCHNNECH} PG 1HeCHF OR6n fiof thBEeform
steel pipe sheet piles and the steel sheet pile, and accordingly, the

st eel pipeiehdstsysih ebaptaeiahmigstest alpedhine tel hes Wi L &e epnhediead
connected togeth as. t he e even if.a certain degree of
construcg?%ﬁg§?¥§$¥ ﬁ%% %%%%ir %e?ﬁ ?ﬁ%eggﬁé%ﬁtmeen the above st eel

pi pe shegtrpibtreseorttus afremrignt he excellently constructabl e
connected wall structure consisting of the steel pipe sheet piles and

the steell0O8h2kt pile to be formed. [0040] Further, in cases

where there is_the need for the cut-off properties, it ,is possible to
easi |y moet t ACEBEYE ALY 17 BEERCACHHEMAER TRt THRF S JoBEORAGPRgERS

the play,arenchbacgedmnidinitheartnof fth’%)fé%@uiﬁe@éé]the constASct Pbn
f I l e ends a

sl i ppi ng-out of the steel sheet pi e the tinme of

const r ucéroarst herensaredriov ctledcbhee st Dppeseateidies Lcat thkeesteel pipe
connecting sectjons for the steel sheet Eile, and consequent it
6

possi bl eSEESpriRvER e t8fetteshedieqi Palendind ra(ﬁﬁod'élﬁ’éﬂd’lsléﬁﬁa%%%éls
O e RRBTESLAZOGSE) BE8y D EA) P PR SBERL P LErep L EF e
st ruct ur eonfiectadecbigegheectdonshépr askealvep pef sheekrpialies dyrae of
sheet steel pipe according to one enbodi nent of the present
inventiOﬁgnﬁﬁyﬁcpiggergqgghqfgycurredinthegapbetweentheabovestaal
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)



12 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 21 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 geegeinptpacenebrapihshaped stael shestpphhBegand FIG 3
(d) being one instance of a Z-shaped steel sheet pile. [FIG 41
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 EPFSSeﬂ 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_iLn
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 pil,es, and S steel sheet e _prior art

a -hage% .iIein%Q ) vm'gh
FIG o (4)SBerRg A iTan SRR IUT R L SRt shoRal oS et BCC kA
FIG 9 (lbrbehedsdecBlaBhviceWpsheweng.the details of a joint portion
bet ween the steel pipe sheet pile and the Z - shaped steel sheet

pile. [HRFGG.19] HGS. Bda)sand\i W efreapabpsysewh rstapesy idiedtyr shawiing

'n connecting Seck! ons Accordlng fR the erbodirent , shown I ELSntvic
fromthe steel pipe sheet piles toprovide connection therebetween,
with FIG. 5(a) being one instance of a hat-shaped steel sheet pile,
and FIG. 5(b) being one instance of a straight-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 11] FIG 11 is a graph showing the results of nunerical

anal ysis on the relation between a |l o P and an outer dianeter OCat
the time of the occurrence of defornmation or behavior on the
assunption that a sheet thickness t of a connecting nenber is fixed
at 11 mm while the outer dianmeter O thereof takes values of 100 nm
125 mm 165c2 9mracd 200108t ralkElGnel 2hs Fhfre 1@4 § st MIBWheuEBEi bEE
structure of a connecting section according to the present invention
in the féndiwi-Ratmdeforesantiligof porenngttedwanl Hirurtomws fbevesting
beam [FLG _13] FI.G 13 is_a.graph.shqow the relation between_the
Sheet t hPEKHERS! 15 FRESoRMBEF NG ForbErRRd FHEChI Rt or ' HBr EoF
as the rgsubi-saebs aiviat Frem bhe) anad Ve i=S ph¥nUsLe RfsHAE PR LEBNEELed
beam shown in FIG 12. [FIG 14] FIG™ 14 is a graph show ng the

rel ati onwbéilwdsmathereshaed RIH.ck ek betingral pilhe tioadsPoasnghthea ésthisds
of FEM anal ysis on a_joint sectiaon on the ass tion, that the_ outer

i anrot er SO HODEDRAGRASTY Srits STeof PIER SHOG0B: M AHITRE T plsbea
sheet thgggggsghggghggjepakes values of 11 mm 14 mmand 16 nm MODE
FOR EMBODYI NG THE | NVENTI ON [0043] 14 invention is not limted to
the foll d®iidg 2aboHIGENtS ider edfew [(Médphlysis onFECGre&ssbasrabution

structure of connection sections for steel pipe sheet piles and a

st eel shéBtCPIPEE GRS SR I 6ﬁ€°€%8@i%@%F@ﬁ@”ﬁ?@%eﬁﬁom in FIG.
inventiop, with FIGS. 1 (a) , 1 (b) and 1 (c) being plan views
respectively showing the same in cases where there is no construction
error, wiere.ailgardel weer ddupissieshif pRe seeell tRidRsumsr NG4Y MBI ysis
t han pl anned, and where the gap between the steel pipe sheet piles is
wi der thap phanretetioo4sitween a lxasbEnasdednvertestdimaiar dPathehe

present Loyentd pfe 5.0l A Stidiebute wOLeho IS such Lhet, sheel BLRS: s on
sheet pileées are connected together by a steel sheet pile 2, In

which casBatt hegBebs PrOvkAeds ¢ ot he ommecting reetlerons koketiher 11
steel pipe sheet piles and the steel sheet pile, spaces for absorbing

const r uctinpnwii tershe Mprtees ghcinfateat |19, thererfiarakdmtvalvessbéell 0pi pe,
sheet pi lin | Led b el driven with a gap therebetween w ||
be cpnneé?%de09§%ﬁe% EV %ﬁg gpgewmsheet pile 2 for the purpose of
form ng argennest edavahb & UGEHEEshd B S tHeLsPEa¥Eded, o PR EBBnSLEES
of the steel pipe sheet piles 1, connecting nenbers 3 having slits 3a

cont i nuoaskyiextzpchrding tohehe g tandi nalvedicient intheForhert at hedel
ends of the ﬁteel ?heet gi&e 2 are %o fitted,into the slits 3a from
t he | ongfEaUi-haf9df et Foh fhgFeThe ¥oﬁn8§PFﬁgeﬁﬁﬁb F8M3 and the ends

of the St[@?cb.%fjeh@i. | £ 2.8 §rapANacdeidhd ea8tNera« MY BAVGEen the sléleet

predeterm ned play u for absorbing construction errors between th
steel pi peiskeetspt|@ES thel sophevt led mamibdie acenniet dumeeet i Dnshépeof
t he connecting nenbers 3 apd the ends of the steel sheet pile 2.
as the results obtalned 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



[ 0046] For the connected wall structure consisting of the
steel pipe sheet piles 1 and the steeH4§heet pile 2, there would be
the need to make prelimnarily arrangénents for construction machi nes
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 casenvihtRo60DSiM6F at iitseDfccs aihet Faal abiingt ¥mbbHinensYPERSLELE .
that there are instances where the steel pipe sheet piles 1 are first

i nstal | edOB¢4bei ng driven, and afterwards, the steel sheet pile 2 is

installed by beipg driven and/or its topsy-turvy, proceedi ngs. [0047

A this time, FEBP ST A RERuekbERLPF S A BRER B ek hot L

secti Onsﬁieé diltes 5heek s Rirkea sheall phdespliantd-dheisigeb sheehbbiiferdt
o

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 BEABrVHE"T HE SRR 0 PhSPEFIERI O 5P i nigSef e there is
Theref or 8, asnsPPUPL{On G od, ﬁﬂéeresaagﬁé sothespAndl g 8 Lhee sheet

al | owabl e construction errors between 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 n@i be easitg fitted and installed, even if the

st eel pi pEeshadieqdipese, spaces for absorbing constructionerrors. More
specifically, in order that the steel 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



16 1 undergo elongation (see FIG 1(b)) or shrinkage (see FIG 1(c))
due to driving. [0050] The con %pting menbers for the steel
pi pe sheet piles 1 are not particularly limted, and thus naybe of a
type which is such that spaces sufficient to surely provide the
constructability is ensured, such as nmenbers 3 (see FIG 2(a)) each

consi sti BgpQtabesyetbr pie StawingipeSkhéeBap alés anciriethkypeel sheet
menbers (see FIG 2(b)) each consisting of angles 43 which are so

combi nedPibge? hexs tthat camereigt for.ndd ardeirt taFamepenal heehrugiure.

shown i n_FI . [0051] . Further., the steel sheet .pi i S not.
parti cul &P g‘“r”lrz-mC & i %Vlstﬁ‘aﬁeo,ns ]ia%&s(mr‘?‘ayo ec%r%s%r%‘i/%ae&a]ln“gta{'ab}% B
be fi ttegubﬁb@e&%&?ﬂﬂéﬁéia&% TEPEhSe 8w EhealtiiPgi S8eeledd hESes
1, such as hat-shaped steel sheet piles 2 (see FIG 3(a)§,

strai ght 1shaped rstteéhsshédedphy ée it GréweR, GnA(ENHYsrwdsisapstiesteedl
sheet piles 22 (see FIG 3(c d Z-shaped, st eel eet, piles 32 (see
PG aldpfeefaustt 2 15 indhgbied T PaRO0c sl ve ANUAE pirReboDpRat Y
hat-shapggogggggnégget piles 2 whose arm sections at the sides of
joint sections 2b; 2c have flat sections (or flat parts 2a) are not
only nor éoea3ily adaptable to provide setting of the play u with
respect to the elongation or, shrinkage due to driving at the tine of

construction oftthelStedle pide Shedt®Rid &8u-al S8 REMe SBREEFI &ht Th
cons LR 155 SO M AL L0 ot LR b S0t
form of bheeeopheetd mgetewbehstide Wiildf el the odessris bede bioh akimdnt biee
S oroo5ansey 7ihe aimages 26 the omhect:hy Csent fong Snd/or the
i nst anceWoFgB54pse17the g g
failure in installation by driving by reason that the connecting
sections would have impact oneachother at the time of installation
by driving.
[0048]

Therefore, as shown in FIG. 1, the spaces corresponding to
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



The connecting nenber 3 whose dianeter is too small, if enployed,
makes it hard to be fitted into the steel sheet pile 2. It is thus
preferable that the connecting nenber is not less than 70 mmin

i nner dianeter. For a 900-w dth hat-shaped steel sheet pile, for

i nstance, there are provided at both ends thereof joint sections 2b,
2c of abouinddrganeldngangbh, ($de WIGh1¢B5R otheneYakagbhes€omiect i 0g) )
menber 3 of not less than 70 mmin inner dianmeter, if enployed, is
adaptabl@uﬁotﬁed¥FV%éﬁ easily into the steel sheet pile 2 without the
need for[88¥ gxce53|ve constructi on managenment. Meanwhile, it is
preferable R t the connecting nenber 3 is not nore than 270 nmin

out er di amet er The abrdhe-virRyRenhBEraf f soRer Yebabidige/ snkB8035]1es 1 are
Yield strength of the wall structure shown in FI 1 is determ ned

dependi ngosrp@rttmlayﬂey diimg tefd ,t Andstlae melyebe @i betPpervwideflorisation

(see FI of the nnecting menber 3. That when e t.he ,
CTool ShEBEUIFIACSH G IEaRREcER Mo nRb B Er Yob S PG 1Y 1o
def or mat LABurERe SLPEMa Mrldmdtaue 3SQERMREG] N {4 V'ef‘é’&rpfco%fs&%%gh@ of a
Accordingly, it maybe considered that the requirenent (or the faorm

under whithelheipye dladiimy ansllitheadehdramdtiloer dypeest mdmeethd saBoVes.
occur at th? appr.oxi mately sang tine are the nost efficient

requi renehP!) ) S ORI AEHEA CWANT 1S B e AT BT GSE bPISHET

cal cul at i Qo6 I r e; shoyw, ults
obt ai nedlC gtn%%rr%%ca rg] ?sgiséglngt %e tg%“ e‘tbllég?f%gglt waegn %ggl rg%g'n 2

an outer [dpanmkter at the tinme of the occurrence of deformatl on or

behavi or on the assunption that. the sheet thickness t of _the o
connecti ng menBBFtEeFs Easetfesl shefih Pihfl &5 R B@F@ﬁc&iléﬁéﬁfeﬂhl‘@ﬁed

nor oot IANEAID BT QI LE0 WL A% SN 00T LBt g
that yi ekHengoshéessngfimémiséeeloiMater kakelSpafec eshbatalfile A ,a5uch as
400N e hig—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]



of generally available steel, and that the connecting nenber 3 and

the steel sheet pile 2 are fitted togeﬁper over the whole length (or
1 mas of a unit length in view of calculations) in the | ongitudinal
direction (or the direction perpendicular to the plane as far as the
direction shown in FIG 10 is concerned) . [0057] It is seen

fromFIG 11 thaé ébenetadhgnhedbed StwRbHEBLALAMELES BHDEEEtshOLL, if
change at points of not nore and not less than 125 mmin outer

dianeterem?10Y¢ﬁism@kvésitrh&r@HEDébbﬁﬁiﬁéﬁbd@ﬁpi@heostbehasheetapile

the time. when_the ad P | he ries end eth r.the
outer o Aot et 18 IR mrets RIE oel thR, CoBES T Ao Rt "8 18 o
speci ficabky, chhe 56 epl i$heehep aeaaeeeﬂergm ¥ 8baLRYaERI RAY- ¥h&Ped
4) <125 mm whil e the connecting nenber 3 undergoes deformation nalnly

when 4) >bRSeimsh¢®058]le, for 1nﬂ1enrcel, athene betewemitedateboth ends

di aneter _4) of _the, connect.n 3_and the sheet thickness t
t Iher eof Fﬁgﬁeeﬁaﬁﬁﬁb S&ﬁtr?tor%f ngr' aaFe‘?'l‘:t 2RO g L TEHERIE it P WiEeh

next obt aiped. L, SHPROSE NI & chhatktas f HémEQE %ﬁl%ﬁrfegé {8 70 mm in

connecting section, there is given a nodel, Tor sinmplification, iIn

t he fornunﬁeadmeGﬁewemfbﬁqmqyﬁdIeagﬁmp:aummtb%ﬂafEtte@masﬂhymmho
b and sheet t hi ckness t) having one end on which a load P is applied,
as shown the mteeli2shest| Bidst el YREROTRe Hhengitrdl £epr s3Bht @xCeBShee

exact, BﬁQPEQcE%B%L@%n%QH%&t porﬁé[aﬂﬂvl-l’!“fé € 1@‘15‘3?&@%%%5%9 MEAREr ¢ He

and the steel piIpe e ste pl pe sheet are tixe

t oget her cbanacponyiremhesei s ket nagde whan oD hmmnntdnete:l- idiad@tefr £fhém
connecting nenber 3, in which case, exam nation was made, provided

t hat thetgenﬁ#ﬁWEOF§teaﬁaF°ﬁFFﬁuFhébe&%EY di ameter of the connecting
menber 3 ?% simplification. [0059] 19 and stress u which will be
created |n é beam are respectively expressed by the foll ow ng

expressions (ayiédd(6rrehf¥Rresstnd *h1M stPucturéagndipigssien #Alig
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?



bt3 - (b) [Expression 5] MPL16-13-1 bt3 2 t- be 12 (c) where b
represents a depth-directional |ength, represents a sheet thickness
of the beam (or the connecting nenberjé% and y represents a di stance
(=t/2) fromthe neutral axis to the beam end [ 0060] Suppose
here that a working | oad which causes the sheet pile to lead to

yi el di ngoifsglyerab@ywarki Dgbleast el | hendeamonhenecsinge tinkgl mbabRy/ 2
It maybe thus considered that the above changing point of gradient is

the requiPereit shREeEhAitcRl1he Pkl tbrdingaisvrcetehghentn)e Aaagth
the sheet, pil f or.natq i e di t th '
€ shee (P?' 119%”%@ 9 de 18{{‘@“% 64% \Aﬁ}rg'h@g%‘g %E 8a§§nrﬂfa£i8§s) ”%eﬂ%%

specifica e requirenen eam Stress reaches

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 [OOG%boggﬁther, with the beam | engthL replaced by the outer

di anet er

It is seen from FIG. 11 that the gradient of a straight line
is subject to change at pointg 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



" of the connecting nmenber 3 as far as the expression (d) derived
fromthe above cantilever beam nodel i concerned (that is, the 20
follow ng expression (2)'), validity on the application of this
expression to the structure showmn in FIG 1 will now be verified.

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

di anet er a0f déthe£ONNEGhi B WEMDYe SrehtEaPiLSEN Sbhtashept spdd kNS
of the connecting nenber 3, ay represents the yielding stress of the
st eel na?éPFﬁﬁSﬁgeHYf bRet heltovinedt expraefbers 3(apyteeptbsent s
wor ki ng | which _capses the steel sheet pile 2 to lead to yielding,
and b reégg &n %g?ﬂegrongitudinal | ength of which the connecting
menber 3 and the_speg| sheet pile 2 are fitted together. [0062] (4
It is seen fromFI G 11 that the working | oadPyat the changi ng poi nt
of gradi éBxprespyor 9] 125 (kN nm). Further, suppose that the

dept h-di recti onal Igpgth bis 1(nm, and the yielding stress ay of

t he steel natqué?' sed for the connecting nenber is 400( N nmmR) which
is given on the adfunption that the usually available steel materi |
is in use as described the above, substituting these values into’the
expressi 0BExp2essgouesSlthe following relation (2)".

G=E1' P-L _l_'t_6-P-L
I b-2 2 7 bt
|

(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



[ Expression 8] 400x1 3x125 x t2=1.07.t2 Substitution of t = 11 ()
into the expression (2)" gives 0 129.5{(ym), which agrees well with O
= 125 mmthat is a solution obtained by FEM anal ysis (see FIG 13).

[ 0063] Moreover, as different verification, FEM anal ysis was
made on the assunption that the outer dianeter of the connecting
menber 3fbilbiviad @tpessOO MN’ Whivhe idheysbrethd hipgkriess: ildiebeothis
takes values of 11 mm 14 nmm and 16 nm The results_of the above FEM
21 anal yS¥BY&FE18howh the FrEpcture|ghqwn d8eRi¢ r InWElL & naw benygeriféed.

gr adi ent -al g line is subject to change at points of not
nor e andI%%P%Fgéégbhgi 14 mmin sheet thickness. Meanwhile, it is

seen fromthe expregssion (2)" that the sheet thickness t at the tine
of substitutioh=glp4f’ = 200 Mmis t 13.7 mm which al so agrees well
with the changing point of gradient obtained fromthe FEM analgsis.

0064 [t may be considered that the actual steel pipe shee
bile L i ¥nEhs) GOy R A S HUGFECATOSE T 41} s PO Bhatd, menbex

and/ or shi t t W&t he ©6n 08 hales s3dehh aRivwRhdEBIoAttH@ drlR tafngRehbR-Ng,
and/or installation of the connecting nenber 3. It is thus preferable
t hat t herse, rsppesendedtiae stiraictimreswhech of tduchtehatmidther SHiketsed for

thickness .t of the connecting_nmepber 3 is equal o or,la r. than the
Sheet t hFBRASSENSTE NG TR g PO e 76 SHadreRE Pgrkaaq Spigh causds

struct ur epwhiehe B S %1@@@@%@&{8 2 yiE@i@E@?Séﬂ(ﬁ‘ l:9}represents 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



cry.b2 05 3.py t [0065] It is noted that the steel sheet pile
menber does not need to have the sanehength as the steel pipe sheet
pile 1, and thus may be snmaller in length than the steel pipe sheet
pile 1, in other words, may be of length which is not |less than the
wal | height in order to play a wall role in prevention of outward

| andsl i desadfseardie anbwsand FOGt hed reat 109664 from FIdunkhehatithe
cases where the cut-off function is desired for the wall structure,
some cut S6RAieRbahentsraaTRt Hdale dentiial $5t ttak ERanAesie PO gn Aot
that the, 89?%? I G SEELI PRS, A1 £ (e pgsﬁeé%t& G of T RLal, h?ie 'De
this case he narrow spaces " he connect i'Ng” secti ons, S
feared thatséde £osneaid w@.@;‘éslcmﬁ (232 amathahe baebe &nitkﬁeggtdzyat
charged with the cut-off nmateri al because of the difficulty of

char gi ngthé tiwe Qlﬁtsmﬁi}mieidnaloft BereRA) mres'@l tifiglBn7mon, which also
satlsfactor ful fui he cut-off fu

That 1 ocbghter ity ER o qeATERE oG (T hARE B R e e The
such thapEﬁp§ﬁ§§y§y§f|C|ent to be charged mnth the cut-off materi al
are provided in the connecting sections for the steel pipe sheet
piles 1 ahd6¢he steel sheet pile 2, and consequently, it maybe
expected that a sufficient cyt-off function wll be tal ned .
Cogethor with Thatibiecea e sHer Fctitn tsstchinl Seest mpnntpsr pile
l'abor injrel atb9Bckord hecevtadhfaddaad MBNLSri hPP88E in diameter and/or

slit width or others such as welding at the time of machining and/or
installation of the connecting member 3. It is thus preferable
that there is provided a structure which is such that the sheet
thickness t of the connecting member 3 is 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



As for the cut-off treatnents, there is one instance where after
installation of the wall, the connectifig section is excavated using a
construction nethod such as water jetting in order to charge the
inside thereof with nortar and/or cut-off material. Accordingly, it
is thus preferable that the spaces in the connecting sections for the
steel pipeesheetl pbl e andftiibheéeateel chRhegedpwiehwihé batsozedmévesigh
an extent that excavation by neans of water jetting i s executable.

£

[0069] PecauseTré EBAndeffaguhbthbefscBaspingecst BB pipecshcBRtprias
1 includ .qne_i . h fo, s j 2 [S,.0 el pi
type. oacheP i ErparAaT dhoRe it SN0 PUATRTRERR L W hrBLBEe
havi ng ardihasebar of 165. 2 mm has an about 30-mmlong slit 3a as
shown in FIG 2(a). Thus, application of such type of connecting

mermbers WPPF7allow a filling material for cut-off to be fully charged
even after conpection . w th the steel sheet pil. i.s made. [0070]
sections for tﬁgrsttgl&t pi P os',r}‘ree’fh?ﬁ? e%slpéﬁa—lfeiﬁé st €el “SHE S |‘ga§§
and consgguabtliye WHECPH@PSLEY tHat Bphakhkadion Dyertd kWi Y ditirged with
i ncreased, together with workability for the cut-off treatnents.

I nt hi s cabe, chiovelematiariad frvarpdovided ticotharepmgetieyy siefctions for

i ded, . wi || th i tjons to be di [ th
[l o of FRELAFFSR: S5y SHFA A To07 A Che ‘Syef ESTOREts n, 25

shown i”thS@quéh@i1ﬂi&%&9be%ﬂ$%%ﬂéa&H&WEQ%&E%&%&MHEﬂtﬂ?ﬂ???né%iQn

a joint section 2c {or a hooked section) of the steel sheet pile

and conswgléntd ptthtined, possetther o thr eve nte dicegngagenent t f comddteand
connect i sections for the steel pipe sheet piles 1. [0072]

The stopggﬁﬁeﬁﬁﬁ‘ﬁ ﬁnﬁzthﬂéb%séni geﬁﬁFlBQr FPchigr FYErPhit BES2BRERES -
thus may Bgggpund steels, deformed steel bars, flat steels and the

| i ke, or otherw se, nenbers other than the above are al so avail abl e.
Further, the sheppsr tienbeat-4ffoeseantemeed thedeei ardrandedtance where
| ongi tudi nal ly over the whole | ength of the steel sheet pile 2, and

thus may2bESFnitegersedrar’s &R + The 6PRBPCESNI FSITESS thexcavated

et "gEEl MO LTRSS L2\ RUCHL I LB e
the inside 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



FIG 5(a) shows one instance where the hat-shaped steel sheet pile 2
is connected to the steel pipe sheet pijles in such a manner as to be
eccentric therefrom in which case, the steel sheet pile 2 is so
positioned as to be eccentric fromthe center axis of the steel pipe
sheet piles 1 in order to nmake alignnment of the surfaces as of the
wal |, apdcehosequenthy, stdel @ipaysiepeoyided 1 hand naeesisesl sheet pile
constructability in cases where facing panels are installed on the .
front suffaRed sPoRIRIUWRIITLY [ GIPAPTopar ke St ight Lo s lEéViBHebs

B to be  BeEERTe R R R e R NS

[ 0075] 15h%&ﬁs@d§éﬁﬁﬁ%év@f]Qtisfearedthattoolargespaces,if%Fovided,
2_St eel sheet pi | e( Hat - shapedst eel sheetpile), 2a_Flatsection, 2b, .
2cJoi nt weéli ersaddm estingg b epctiang| o ke disiggiaecnaifbehe time

Tostra ahtesh R A i R e st
sfoul “Lpak; 2hapeti shisy BICELiBILS, oint section 22U shape

[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



32Z-shaped steel sheet pile, 32b, 32c Joint section, 33 Joint nenber
43Angl e, 43aSlit u Play 25 CLAIMS [Cxa m 1] | na connect ed
wal | structure which consists of steel pipe sheet piles and a steel
sheet pile and is forned such that the steel pipe sheet piles
installed by being driven with a gap therebetween are connected

t oget her thy 4t sileel sishiesi spiekd, shecomidet 22 vmkbnskroetivr® the steel
consisting of steel pipe sheet piles and a steel sheet pile

char act ePFPEEHSLE Al ashr R SUETHRIARRKRE asntoHe Scdeatar cshharefeer.
pi pe she i Chikn } lits continuously
extendinghFEEFﬁgTﬁgggﬂsué?ngﬁgggggg?igﬁﬁhgﬁggends of said steel sheet
pile are[so7bitted into said slits fromthe | ongitudinal direction
that said connecting nmenbers and the steel sheet pile ends are
connect ed t-o§EECREr PTRAJPIEGTS B L8bsor bi ng construction errors between

nnect ed +0§EERr PIRRIBAS Cf BF-Labsor bi ng con _ |
For sai Q2CONEek TG HBObS: S PR o | SRSt Dbl F b BRI L1 2

The connest edcwal FosheugkdEeogonsi sting of the steel pipe sheet piles
and the steel sheet pile according to claim1l, wherein said
connect i Ag--nEAbaestang whabged WAtk &lédt-of f material. [Caim 3]

The conn ctegtmall strugture consisting of the steel pipe sheet piles
and the steel ShB&t BFP e5ccording to claim1l or 2, wherein said

st eel Sh@thpr%aﬂéﬁtaéhb %d?B@eémegﬁeétapiieppﬁﬁb”E”b@inﬁoéectipn
preventing the steél sheet pile end fromslipping out of said slit.
22 .. U-shaped steel gheet pile, 22b .. Joint section
32 .. Z-shaped steel sheet pile, 32b, 32c¢ .. Joint section, 33 ..
Joint member
43 .. Angle, 43a .. 8lit

u .. Play



[ C ai m 4] The connected wall structure consisting of the steel
pi pe sheet piles and the steel sheet pid e according to claim1, 2 or
3, wherein said connecting nenbers are in an approximately circul ar
form and the rel ati onbet weenanout erdi aneter 11) of the connecting
menber and a sheet thickness t thereof neets the relation given 26
by the follow ng expression (1) . [EBY{®ssion 1] 70 + 2t270... (1)
[C ai m 5] The connected wall structure consisting of the steel
pi pe sheé?lﬁFWeéland the steel sheet pile according to claim 4,

wherein the r eﬁH'a[ %%%ﬁfe%tfe%rwéff Mﬁtﬂ@%&%h 43nk 10} s &l sE'%%lsﬁf'ﬁé

t hi ckness t (mm sal d connecting nmenber and besides, for
expr essi she(aﬁ)pales nehd [ &Expresskiciredt] piQrey and 3spiou:ae\ﬁneneh4khat the
represents the quter dianeter of the connecting nenber, t represents

the sheeBtefilcRABEs Séﬁraetthénécﬁﬁe%rﬁ%@l%%%ley b§9‘nﬁe[§1réé’é=ﬁt ifhe| i FRP
stress OE Qréb E%e tgfé:% 5ké&rt5 qu rﬁQs%%%E Eheg¥ 8 ée
te e 1 Baad"to”

represents mnr I ng oad causes e et pileto
yi el di ngcoﬁﬁdbtéamme@tsuathoagddnuﬂgtaangj efigéteOf piplecdhéde piles and

connecting nenber and the steel sheet pile are fitted.

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



[ Cl ai m 6] 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 5 wherein said steel sheet piles include steel sheet
pil es each having flat sections at the opposite ends in the cross
section orthogonal to the axial direction. [Claim?7] The
connect edywahe §oililiowine espsessing 6L)the steel pipe sheet piles and
the steel _sheet Eile ccording to any one of clains 1 to 6, wherein
said st eéF*BRE&PE BPI%? i ncl ude U-shaped steel sheet piles. [Oaim 8]
The connected ygl |l structy ecconsisting of the steel pipe 27 qﬁget
pil es and the steel sheet piTe according to any one of clains  1'to 7,
wher ei n fix@dadanAécti ng positions of said steel sheet pile are nade

eccentric fromthe neutral axis of said steel pipe sheet piles. ,
[Cai m 9] The gomRRRRA ot ldoRSEMGELFRgCPRELEBRAS R e Fhifasiteel pipe

structur 1.5t 1 f e I .5he ' d te :
R T i b
conpri si gget hegstiepmedk sf ificst dmstAldd N0 sahs st e@l (mpi)pearsheehe Pshest
by being driven with a predeterm ned gap therebetween, and then
i nst al | i ABiskrgsst belmsh&dt spillechPnNBErARIREVRAY i34 e shslan WhPEhthe
such thag ggigssggekzpigeesgggt piles will be connected together by
sai d steelPshag pil'e’| ater.

[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.



