DESCRI PTI ON STEEL WALL AND CONSTRUCTI ON METHOD FOR STEEL WALL
Technical Field [0001] The present invention relates to a
steel wall which is used in earth retaining works, cofferdam bank
protection, land reclamation, a bank, or the like and a construction
met hod for the steel wall. Background Art [0002]

Conventionally, a steel sheet pile or a steel pipe sheet pile has
been used in various construction works such as earth retaining

wor ks, cof ferdam bank protection, |and reclamation, and a bank. The
steel sheet pile and the steel piRFESEHEGIOYI | e are sel ectively used
according to rg&uired rigi n general ., the steel sheet pile is

used in a situdtrén Wﬁ@FeAS$;¥QN%§B QNeMFSﬁPDaﬁﬁRt$E§@ﬁeﬂﬁLﬁﬂ pe
sheet pile is used in a situation where high rigidity is required.
Technical Field
[0001)
The present invention relates to a steel wall which is
used in earth retaining works, cofferdam, bank protection, land

reclamation, a bank, or the like and a construction method for

the steel wall.

Background Art
{0002]

Conventionally, a steel sheet pile or a steel pipe sheet
pile has been used in various construction works such as earth
retaining works, cofferdam, bank protection, land reclamation,
and a bank. The steel sheet pile and the steel pipe sheet pile
are selectively used according to required rigidity. In
general, the steel sheet pile is used in a situation where
rigidity may be low, and the steel pipe sheet pile is used in
a situation where high rigidity is required.

[0003]

Here, the steel pipe sheet pile has a larger amount of
joint margin, compared to the steel sheet pile. Therefore, in
a case where water stopping performance is required when
constructing cofferdam, bank protection, or the like, in
general, a method in which a joint space is filled with packed

cement mortar is adopted. In this method, in a case where it



[ 0003] Here, the steel pipe sheet pile has a | arger anmount of
joint margin, conpared to the steel sheet pile. Therefore, in a case
where wat er stopping performance is required when constructing

cof ferdam bank protection, or the like, in general, a nmethod in
which a joint space is filled with packed cenent nortar is adopted.
In this method, in a case where it is used in a waterfront

envi ronnent such as rivers and harbors, if a bag in which nortar is
packed 1S DIQKED ;4 BoYL:d S AiOSRY PhIddnd Bk I ARELATar¥Na LS,
out. Further, since the gap between the %ags Can bBecoms a wafer
channel , i{ris N} NEGASSAr hb¥taHi {abbeckd & UsRreher enstei ¢ yat er
st oppi ng perfornmance is required. [0004] Therefore, as a
measur e i npésLiasia whethapr evemdrearohal edkageuel. walerhd: shacenshee
of a disposal site is strictly required, as in water shielding bank
prot ecti orngay hdiavderk ahef bagseaah ebetonmsa evatisspodanngilt eldr 18 heot
like, there is proposed a structure in which neasures to prevent

| eakage arreesRTdEd YosiitaPaej EPht 2 SPER e RATS SHESE HrpershkePPhiYe
and the joint_space is directlg filled with a filler such as nortar
(refer to Bt P Gerst GPE4%For exanple). In a case where filling
of nortar E&b§)rforned inthis manner, it is disadvantageous in that
there is a need to performwork, in which after the steel pipe sheet
pile is driven ifoetrBeegr yngd n&adlde and sSandel ankhe pAstaer 0dn &t
joint are discharged by a water jet or the like and the inside of the
joint is theikddd bedwatéh ironthar insodé hat a dhepoanl ditee iar etrequly ed
for field work. [0005] In contrast to this, in the steel sheet
pile, rigithquinssbonesin owteonpaiedling bhakspeeieqliipn shedie pilke, of
However, water stopping performance is excellent, an expansion gag of
a joint i< searfevahdiatviedisRoaastiste fRetle dd Feakhpes 1gr Broposed

performed, water stopping performance ig high companed tg the, . i.q

out in a joint space of a steel pipe sheet pile and the joint
space is directly filled with a filler such as mortar (refer
to Patent Literature 1, for example). In a case where filling
of mortar is performed in this manner, it is disadvantageous
in that there is a need to perform work, in which after the steel
pipe sheet pile is driven into the ground, earth and sand in
the inside of a joint are discharged by a water jet or the like
and the inside of the joint is then filled with mortaxr, so that
labor and time are required for field work.

[0005]

In contrast to this, in the steel sheet pile, rigidity
becomes low compared to the steel pipe sheet pile. However,
water stopping performance is excellent, an expansion gap of
a joint is small, and, even in a state where no measures are

performed, water stopping performance is high compared to the



steel pipe sheet pile. Further, by painting a swellable water-stop
material on the joint in advance, it is also possible to further
enhance the water stopping performance of the steel sheet pile.
According to this method, it is possible to provide water stopping
performance equal to or greater than that of the steel pipe sheet
pile subjected to the above-described neasures, and om ssion of | abor
of field work becones possible. [0006] Therefore, as a

t echni que to enhance the rigidity of the steel sheet pile, there is
proposed & tsEhmiffe sP6etisBI A cofbirfderonP¥t Rdinketa sived 1ebiLef ened
by integrating an H shaped .steel w th a, U shaped (.hat-shaped) steel
Sheet p) AGESARERIAE AT CBEGP ot BE ATgNBRr i PLEPRaT T bae
or (xampl) sulbfof UL O SLRE: SDSSL B LE BAINGSUI e oreel

structure 1Is usua_ Yy COI’lStI‘UC_e by a Vi a_m*rer constructi on
met hod andaeRosiion hbebeing %odtfﬁi/seﬂet@b{o%, REesSpb s et ed.pAdweier

in the condition in which regulation of vibration and noise’is
strict, imwaarrusbegpiaicaedfothentd kguad ase grreadircbhifaemhati S the
capability for using the vibratory hamrer construction nmethod is
limted. Istegdrpirubhest piidessutiedetbtndheapsicedesshébedpidasulrasgi ng
such a shape has a | arge cross-sectional area, so that resistance at
the time GPddPPYPRAYOBee b Efe, fidien WPrkpBeEORes IRPHiBAeNg by t he
press-in q@h%gi is attenpted, in hard ground, it is considered that
constructi cones difficult. [0007] Therefore, for driving in hard

d, it i - as! . i 15!
Garih nuger (a PRI S as & Bt BelOORRURLL A TEH06 LD SO cA0

since thesgeasssaestiNed, shane afs Phepeashi fatd ahishreltcshaet apil e
extends over a wi de range, a device is needed. As an exanple of the
devi ce, usbngihaeidol sove nesleatspilet sanffehdd dbhas e tphapased in
a case of building up a conbination steel sheet pile having a

struct ur eHsEhiPad 3teehati tof at Heskapdrd ndwEitosheped) steel ghided phle
Patent Literature 2 (refer Patent Literature 3, for exanple). That

t
is, a con§PPﬁE%FEﬁﬂﬁ%t%dﬁ”ﬁagxﬁbbHrﬁFSﬁoE%dP¢?ﬁ%ﬂﬂRﬂ¥QH%§u68n8inﬁ?Fon

steel she i isdriv to_extend over .a range_that s
drilled bgk?ﬁéigé?tﬁ%ghﬁggbgﬁagagnt?n%agféhﬁ% i eo%a?ﬁ%gc%%%?ﬁ%tion
steel she i n i | : er at
the tinme g?rgsf:ﬁ@u% g%glgﬂgglnbtéi&%tg'gc :rgﬁgéijeﬂéfdas%leky%oﬁ? &?F@gg ahead

of the abeyestondi et intisdeendashegbrpibe. tkdtadi o ldrStveRabenk

Literature
press—~inmethod. However, in the condition in which regulation
of vibration and noise is strict, in an urban area or the like,
a case in which there is capability for using the vibratory
hammer construction method is limited. 1In particular, since
the combination steel sheet pile having such a shape has a large
cross-sectional area, so that resistance at the time of driving
becomes large, even 1f performing driving by the press—in method
is attempted, in hard ground, it is considered that construction
becomes difficult.

[0007]

Therefore, for driving in hard ground, it is conceivable



[ 0008] Patent Literature 1: Japanese Patent No. 3756755 Patent
Literature 2: Japanese Patent Application Laid-Open (JP-A) No.

2002- 212943 Patent Literature 3: Japanese Patent No. 4074241 Sunmmary
of Invention Technical Problem[0009] As described above, rigidity in
a steel wall is higher in a steel pipe sheet pile wall than in a
steel sheet pile wall. On the other hand, water stopping performance

in a joint can be enhanced nore easily in the steel

sheet pile wall

than int ht.eo %&Jﬁﬂg é)iceﬁsﬁgﬁgwt:i&jl Irn%t%ldl using an earth auger (a drilling

device) which drills the ground. However, since the
cross—-sectional shape of the combination steel sheet pile
extends over a wide range, a device is needed. As an example
of the device, using the following construction method has been
proposed in a case of building up a combination steel sheet pile
having a structure similar to that of the combination steel
sheet pile in Patent Literature 2 (refer to Patent Literature
3, for example). That is, a construction method has been
proposed in which the combination steel sheet pile is driven
so as to extend over a range that is drilled by the earth auger
at the time of driving of the combination steel sheet pile and
a range that is drilled by the earth auger at the time of built-up
of a combination steel sheet pile driven ahead of the above
combination steel sheet pile,
Citation List
Patent Literature
[0008]
Patent Literature 1: Japanese Patent No. 3756755
Patent literature 2: Japanese Patent Application
Laid-Open (JP-A} No. 2002-212943

Patent Literature 3: Japanese Patent No. 4074241

Summary of Invention
Technical Problem

[0009]

As described above, rigidity in a steel wall is higher



Therefore, as illustrated in Patent Literature 2, by conbining shaped
steel with a steel sheet pile wall in which it is easy to enhance

wat er stopping performance, it is possible to construct a steel wall
having both rigidity and high water stopping performnce. [0010]
However, a cross-sectional area becones |arge by conbining a steel
sheet pile and shaped steel. Therefore, as described above, there is
alimt in driving the conbination steel sheet pile by the press-in
nmet hod, and a need to adopt the vibratory hanmer construction nethod
occurs. HovefettesinpiRe shaatap bty Waddnthae dnst steel ovhars hode wall.

vi bration or noise at the tinme of dr|V|n% becones a problem  [0011]

Ina case &I &86pPrAGT & Tt t1AET SHORBE RS PUSTITIASET dPed 1 Patdnt
Lit t 3 d t d
| teratur e F%ﬁ%%%dnﬂoggeeassﬂg ége%hspof%é’]r ytsidg, g“tﬁagﬂga% Saﬁqg% (a

drilling s aving a Screw espect

there is qjﬂﬁggegq gpggysﬁg@%c§giéukglqylng a length according to a

steel material placing |length.” Therefore, if the placing length is

changed, the Iemgébeﬁéré,heasﬁemllrwtala%@dn@ﬁd%t@mquwm&e Bur bher,
with respect to a steel material which is driven at the beginning,

since a stoeglbimangr shépedistedlaviibea steaershpedvpolislyalls inotwhich
present, there is a need to performprelimnary boring of a
precedi ng idris PRAY GTangeange aﬁtéar%wpmgérp%ﬁqm@mcmlm hg cpsstibde

material. Fromthe above, i qfeﬁltlne to gerforn1construct|on
[ 0012] to construct a steel wa aving both rigidity and high water

stopping performance.
[0010]

However, a cross—sectional area becomes large by
combining a steel sheet pile and shaped steel. Therefore, as
described above, there is a limit in driving the combination
steel sheet pile by the press-in method, and a need to adopt
the vibratory hammer construction method occurs. However, in
the vibratory hammer construction method, vibration or noise
at the time of driving becomes a problem.

[0011]

In a case of adopting a construction method as illustrated
in Patent Literature 3, a casing needs tc be disposed cutside
an auger screw (a drilling shaft having a screw blade). With
respect to the casing, there is a need to apply the casing having
a length according to a steel material placing length.
Therefore, if the placing length is changed, the length of the
casing also needs to be changed. Further, with respect to a
steel material which is driven at the beginning, since a steel

material which has been driven previously is not present, there



The present invention has been made in view of the above-described
ci rcunst ances and has an object to provide a steel wall having both
high rigidity and high water stopping performance. Furt her,
the present invention has an object to provide a construction mnethod
for a steel wall which allows a construction nethod which reduces
vibration or noise that is not easily reduced in conbination steel
sheet piles in the related art, to be easily applied. Solution to
Probl em [ 0013] | n_ or der t b '

wal | accortf AgRee” &Pk A1 |H§%5 %?32§%¥§§3§§B§ (?yngl Eg%él)%g rHag gf%%gﬁl?y
of steel s Bl LGNS GOPREGE &G iRY bl BESeI A% i 10N O¥EER 2
wal | body; aﬁ%aspégfeg?pesla%ich are in éon?gct mﬁ?h al | 5} sone of

the steel sheelpdid,estokakBe wahk BOdYeMEditn adr¥tgictidonal direction
of each steel pipe following a |longitudinal direction of the steel

sheet pil e[0o¢1014] According to claim1l of the invention, the
steel wall includes the wall body (a steel sheet pile wall) nade by
connecting the @hgr piresgnbdf inveetiehdms figess Teyiet he Foert T theind
the steel pipe which cones.,into contact with the steel sheet pile of

the val | bORSYSHA97 o IPEAGEE GEPRARFARRT L ACOREeR ot Tt [KGuPRGaCS =
ong i nel 4 st 1 oh Uyl SUSehRL Sy RiEhelae. Liobreges

possi bl e t® I Ng r-wat er’ sto

per f or man #gﬁygdgéq steel pipe sheet pile wall by the steel sheet
pile mallqﬁ%%e y connecting the joints of the steel sheet piles.

Further, the present invention has an object to provide
a construction method for a steel wall which allows a
construction method which reduces vibration or noise that is
not easily reduced in combination steel sheet piles in the

related art, to be easily applied.

Solution to Problem
[C013]

In order to solve the above problem, a steel wall according
to claim 1 is characterized by including: a plurality of steel
sheet piles which are connected by joints so as to provide a
wall body; and steel pipes which are in contact with all or some
of the steel sheet piles of the wall body with a longitudinal
direction of each steel pipe following a longitudinal direction
of the steel sheet pile.

[0014]

According to claim 1 of the invention, the steel wall

includes the wall body (a steel sheet pile wall) made by

connecting the plurality of steel sheet piles by the joints,



[ 0015] I n addition, when constructing the steel wall, for
exanple, the steel sheet pile and the steel pipe nmay al so be driven
into the ground as a conbi nation steel sheet pile in which the steel
sheet pile and the steel pipe are joined and integrated. Further, the
steel sheet pile and the steel pipe nay al so be separately driven
into the ground. When driving the steel pipe or the
conbi nation steel sheet pile into the ground, it is possible to press
the steel pipe into the ground while drilling the ground on the | ower
side of t t@%tb@lstﬁieéepi;m HhécbrdqmeiSn'gnmézpntéﬁtatidﬁ th¢ sgeddihset
inserted into the steel E Therefore, even in_hard ground,

S

const r uct iF-Swi%tth HhewWAb; Oﬁéhwﬁgﬁﬁ%HFHWHéﬁdlnal dlr%VE&PQhﬁhqq9ﬂ§
th the d | 9] d th th
outer di armstae ans; retsraer SEHAL afbedign o2 B SHEGHAR Wik "G
portion ofy £2eet i op n‘?eé 3)%5%5.% la sheqtt L %b[sﬁegi'&(  1vitie

ground, |s rille In t econes poss etore uce

resi st anceu@ﬁqetxh@agé_eumo@/ﬁm PerirBgmedhbyi Aga0fid Ressteel pshieahapitl e.
When driving the steel pipe or the conbination steel sheet pile by

usi ng t he pdiiel kbl lhewinee stdel | $hawr Iy leheadll idddenypydevncectiisng the
performed for each driving of the steel pipe or the conbination steel
sheet pil doiTiier efothe pietl nhwaty dddeisng is not required at the tine
of the start of construction. Further, the drilling shaft is in a
state wherld%Plis inserted into the steel pi pe, so that a cylindrical

casing, into mhk he drlll%?%%Shaf FIS i nse té“%teéi watllre ui red.

Ther ef ore, when cons %%% |ng ﬁ%f?g %ere 1% 16 need®fo

prepare a Gaghneg, hani ng-se1l angkh £O1LesRoNdidgbaiap; sahrdded dengt h
of the steel pipe.

driven into the ground as a combination steel sheet pile in which
the steel sheet pile and the steel pipe are joined and integrated.
Further, the steel sheet pile and the steel pipe may also be
separately driven into the ground.

When driving the steel pipe or the combination steel sheet
pile into the ground, it is possible to press the steel pipe
into the ground while drilling the ground on the lower side of
the steel pipe with a drilling shaft of a drilling device
inserted into the steel pipe. Therefore, even in hard ground,
construction with low noise can be performed.

When drilling the ground by the drilling device, by
drilling a range wider than the cuter diameter of the steel pipe,
a state is created where at least a portion of the section where
the steel sheet pile is driven, of the ground, is drilled. In
this way, it becomes possible to reduce resistance of the ground
even during driving of the steel sheet pile.

When driving the steel pipe or the combination steel sheet



[ 0016] In the invention according to claim1, the steel wall

of claim2 is characterized in that positional shift in the

| ongi tudi nal direction between the steel sheet pile and the steel
pipe is regulated at a portion where the steel sheet pile and the
steel pipe are in contact with each other. [0017] According to
claim2 of the invention, at a portion where the steel sheet pile and
the steel pipe are in contact with each other, positional shift in

the | ongi tud*g%e}aqj%ﬁ%t iQn t&%&‘ﬁgﬂg ﬁgvﬁ%geld I"!Lglg{mis tllyetﬁ'%ddEEﬁ%ﬁg el

pipe is r or’ exanpl & eel e and the st

pi pe bei ngdé\!rﬁﬁéﬂ tsopséfbrﬁéaefopxéaw dbpgi Ry eJr the §pLLi & dmnagtheher
the like this way, the steel sheet pile and the steel pipe
function agsomhinddiRH dltebeapnstt Usily.e Thewbishel herestiednashesbrphye
and the steel pipe are integrated, so that it is possible to obtain
hi gher ri glslitgt theguitdeel sambd Eigedofythd steerty icfi diomptohcthen.

steel pipe and the rigidity of the steel sheet pile. [0018] I n
the i nventFertheeotdengribliraishefl indseettatmmbese émﬁwﬂBS%ted
characterized in that posjtional hlft g1t e Io?gltudlnal | tlgn
mm%nu@%&m§%s$W@%hﬂaa% %ﬁ@ CaFPed e A

portion

PPt oach i 380 EnaRECLs PLAL AR - NS BLESH é@@@f%&%&@t

ccordirdg to ¢ thé i nvention,

posi ti onal,,shi féong%&%%angh@qétﬁ%elsaﬁﬂ p&ﬂeer@ri@ hhensieals Fk@ﬁaté

allowed at a portion wheré the steel sheet pile and the steel pipe

are in cond atdsimid hagaelh 8t hetgtH reddtiespoadengato aerdrijedaedniength
of the steel pipe.

[0016]

In the invention according to claim 1, the steel wall of
claim 2 is characterized in that positional shift in the
longitudinal direction between the steel sheet pile and the
steel pipe is regulated at a portion where the steel sheet pile
and the steesl pipe are in contact with each other.

[0017]

According to claim 2 of the invention, at a portion where
the steel sheet pile and the steel pipe are in contact with each
other, positional shift in the longitudinal direction between
the steel sheet pile and the steel pipe is regulated, for example,
by the steel sheet pile and the steel pipe being fixed to each
other by welding over the entire length, oxr the like. 1In this
way, the steel sheet pile and the steel pipe function as an
integral beam structure in which the steel sheet pile and the
steel pipe are integrated, so that it is possible to obtain

higher rigidity than the summed rigidity of the rigidity of the



structure, in which the deflection behavior of the steel sheet pile
and the deflection behavior of the steel pipe are the sane, is

provi ded, so that the summed rigidity of the rigidity of the stee
pipe and the rigidity of the steel sheet pile is obtained. In
this structure, joining of the steel pipe and the steel sheet pile is
not required, so that processing |abor for joining work is elimnated
and a reduction in cost can be attained. Further, since the steel
sheet pile and the steel pipe can be transported in a state of being
separ at ed,staedngpoet aeflf tbeentyidary e ither sdsed sbepareidle.o a state
where the steel sheet pile and the steel pipe are joined to each
other. In B&#di®i on, by separately constructing the steel pipe and the

teel sheet I it h ble t f t at
of “the Steel " pi gB. YosopnioR Sqhfiagg Eer AT O St GRAERGT D &Fal m
3, the st Eima" fcﬁé?ﬁ@%eriéﬁ&gﬁ{%%g%r ﬁ&Qnéfaéhfﬂ?:§¥%%' sheet

Q
pile and t steeﬁ pi'pe aré jol ne eac at ‘an ‘upper ‘end

portion oflotn@atv&@hhaméyre&w&ﬂbetween tha ghsenny&g@ﬁ %1@%@@&% to
claim4, the'steel wall of claim5 is characterized in that the

j oi ni ng i $tjeellnpipg :bay addpied, aned giorgiohohhére Aheasdeel | sisadtewile

[ 0022] According to clains 4 and 5 of the invention, the steel
sheet pil @ndnhehetsebebips poraria jowintedtt gibhckact hetheso t hat
rigidity can be increased. Further, joining of an upper end portion
of the wall0088dy can be easily performed after driving. [0023]

According to claim 3 of the invention, positional shift
between the steel sheet pile and the steel pipe is allowed at
a portion where the steel sheet pile and the steel pipe are in
contact with each other. 1In this case, an overlap beam
structure, in which the deflection behavior of the steel sheet
pile and the deflection behavior of the steel pipe are the same,
is provided, so that the summed rigidity of the rigidity of the
steel pipe and the rigidity of the steel sheet pile is obtained.

In this structure, joining of the steel pipe and the steel
sheet pile is not required, so that processing labor for joining
work is eliminated and a reduction in cost can be attained.
Further, since the steel sheet pile and the steel pipe can be
transported in a state of being separated, transport efficiency
can be increased compared to a state where the steel sheet pile
and the steel pipe are joined to each other. 1In addition, by
separately constructing the steel pipe and the steel sheet pile,
it becomes possible to perform rotaticnal press-in of the steel
pipe.

[0020]



In the invention according to any one of clains 1 to 5, the steel

wal |l of claim6 is characterized in that the steel pipe is disposed
on the face on one side or both of the faces of the wall body. [0024]
According to claim6 of the invention, the steel wall in a nornmal
usage environment is subjected to great pressure (earth pressure)
fromthe face on one side. Therefore, disposing the steel pipe on one
face side that is the opposite side to the side which is subjected to

t f wal |__hody, | ble, | ticul in th
dase of the overFaprbedSirar: aresr S Roprbettrs BB Gt Hetart
bod . of, 4 N f Ll

acts on TREErEd R R B G Dty TR e oy o

structure dhaly F%péeﬁﬁ@fﬁ%mn)éds’e@j%}?@th@re@iTa*ih RpBEs W PREeIBS of
possi bl e. [0025 On the other hand, for exanple, en strength

i s requireghd wdlheveage of the integral beamstructure, it is

possi ble to enhance the rigidity of the steel wall by disposing the
steel piped@rilboth the faces of the wall body. Further, in a case
where the steel pipes are respectively disposed on both of the faces
of the wall bodyP Wi¢HVEH¥dEn 2eCPHEIRG &8 chrie Uuntbf F<e%h ¥BoseRf on
the face that, is subjected, to,great pressuyre, .the.integral .beam
structure § %(ij’e lﬁycﬁéﬁﬁfsﬁfefﬁge‘goﬂttrlb%alqzhs%ijfotlnilﬁlgt ﬁg F%rgn? LRl
di rection bet.ween .St ee L pe t t eet pile. Further,
with respéﬁﬁnﬁgﬁtﬁgagﬁééf %Fggghh?§%3f§%€?s§§§§3hon the face on the
opposite sigipajo the face that is subjected to great pressure, the
overlap beam structure is made by allow ng positional shift in the

| ongi t udi nal di preebrrabnbetavedaiiizedsdeR!5 pifpehanchitdreistrgelthshetetel
pile. Inthis manner, it is also possible to dispose the steel pipe
on each fadeeadf pihe amd EhpoeeFpiprhette Daincddse caRbrethsie speerat
pi pes are di sposed on both the faces_of the wal| is also

body,_it
D0SSi bl o 9IS toh &8t B8l LRFTRAS Sy i EBTBRFT orittn GG &S BCBPRFRERD

the faces where th t eel . pi re.di spo

i nvent i on Btcord (ﬁg tt%oe "z‘i%%/fglr%’gisyo?a% ai %%Jiﬁgge%,gg%ﬁ%ds féceelr %ﬁf'{gf‘
claim?7 isuﬁﬂgﬂacterized in that the wall body is forned
approximately i'n a wavel i ke fashion in which a peak and a valley are

repeated, and thg sheeinyipe enheesraingld®¥ny one of claims 1 to 5,
the steel wall of claim 6 is characterized in that the steel
pipe is disposed on the face on one side or both of the faces
of the wall body.

[0024]

According to claim é of the invention, the steel wall in
a normal usage environment is subjected to great pressure {(earth
pressure) from the face on cne side. Therefore, disposing the
steel pipe on one face side that is the opposite side to the
side which is subjected to great pressure of the wall body, is
reasonable. In particular, in the case of the overlap beam
structure, earth pressure acts on the wall body composed of the

steel sheet piles and the earth pressure also acts on the steel

10



portion of the wall body and is in contact with the steel sheet pile.
[ 0027] According to claim7 of the invention, since the steel
pi pe enters the valley portion of the wall body, it is possible to
narrow the width of the steel wall along a direction perpendicular to
the longitudinal direction of the wall body. Therefore, space-saving
is attained and space efficiency is excellent. Further, for exanple,
when driving the steel sheet pile and the steel pipe as the integral
beam structure, in a case where drilling is perfornmed at the sane
tinme, it islgo$dirbheht oheaaldwoaddri (Adasydiands, 4 Go28jcture thatng he
i nvention according to claim7, the steel wall of claim8 is

char act er i ZFEFINRPLFaFUPRECE B ef O PR HTESSHREI REGOBFY RBYSTHiRG et el y

provi ded ig) lurality of valley portions which are continuously
formed sid (%vﬂside in the face on one side of the wall body. [0029]

pccording 1o cl 8hmifk, Stnkbaiiveptl anpicd GASESIPELEH BE ABlrea

pi pes are continuously provided Tn the Ity of valley portions

of the walip badycatddis ithe iAt@gEasHItheserhbeust calt PPESsM®le to
basically provided in all the valley portions of the wall body, the

di st ance kefhseer the sicielity pésthe sterdt anl 1 and dikposti agl tipe peeqone
close to each other. Therefore, it is possible to nake the steel wall
be a st ablrdpsisr aotieeteh diitk tfeceshahddiswedAgbhdy. Further, in a case

where the steel pipes are respectively disposed on both of the
faces of the wall body, with respect to the steel pipe which
is disposed on the face that is subjected to great pressure,
the integral beam structure is made by regulating positional
shift in the longitudinal direction between the steel pipe and
the steel sheet pile. Further, with respect to the steel pipe
which is disposaed on the face on the opposite'sidé to the face
that is subjected to great pressure, the overlap beam structure
is made by allowing positional shift in the longitudinal
direction between the steel pipe and the steel sheet pile. In
this manner, it is also possible to dispose the steel pipe on
each face of the wall body. Further, in a case where the steel
pipes are disposed on both the faces of the wall body, it is
also possible to use the steel pipes having different sizes
according to the faces where the steel pipes are disposed.
[0026]

In the invention according to any one of claims 1 to 6,
the steel wall of claim 7 is characterized in that the wall body
is formed approximately in a wavelike fashion in which a peak

and a valley are repeated, and the steel pipe enters a valley

11



[ 0030] On the other hand, in a case where pressure on the
steel wall is relatively low or a case where the rigidity of the
steel sheet pile or the steel pipe which is used is high (for
exanple, the dianeter of the steel pipe is large) , the steel pipe is
di sposed in every other or every second valley portion. In this
manner, the steel pipes can also be disposed in sone of the valley
portions rather than all the valley portions of the wall body. That

is, a configuration is al bl e .in ' S |...pi.pe
i sposed TETRTLR) W% Aorashset a tha v TS bortronts Saeniadee
case, ar ion in cost can be attained by reducing the used anount
of the steel pipe. [0031] In the invention according to any
one of clajage7y to 6, the steel wall of claim9 is characterized in
that the wall body is formed approximately in a waveli ke fashion in
whi ch a peak anédcaovdihgytarelaispdabddhantnvért isireelsipicpeths sheel
contact with the steel sheet pile on the peak portion side of the

wal | body.pimo8pfers the vagéay daid ice of &hm 92t sk /i Avdft PoRSihdbe e
installation space is required_than in the case_of clai,m8 of the

| nvent i on. EHOWRRM, Ben@Rdhnsp et n) Bt dfftter 10896t 4t BaGHAPRd ¢ o

the size ofihe alhiey. POLIn ARd:Lh; PEOUBRRISS Bhe o use goa) o°!

r°st eel pi pe di aneter, i's Tadvant ageous

case wher ephi Al dJigi dpbYel 8258041 {8t {0033 i LRackN¥eRitoney is
according to claim9, 'the steel "wall of
excellent. Further, for example, when driving the steel sheet
pile and the steel pipe as the integral beam structure, in a
case where drilling is performed at the same time, it is possible
to narrow a drilling range.
[0028]

In the invention according to claim 7, the steel wall of
claim 8 is characterized in that the steel pipes are
continuously or discretely provided in a plurality of valley
portions which are continuously formed side by side in the face
on one side of the wall body.

[0029]

According to claim 8 of the invention, in a case where
the steel pipes are continuously provided in the plurality of
valley portions of the wall body, that is, in a case where the
steel pipes are basically provided in all the valley portions
of the wall body, the distance between the steel pipes is
constant and the steel pipes come close to each other.

Therefore, it is possible to make the steel wall be a stable

structure and to enhance strength.

12



claim10 is characterized in that the steel pipes are continuously or
discretely provided at a plurality of peak portions which are
continuously fornmed side by side in the face on one side of the wall
body. [0034] According to claim 10 of the invention, in a case
where the steel pipes are continuously provided at the plurality of
peak portions of the wall body in approximately the sane way as the
case of claim8 of the invention, it is possible to nake the steel
wal | be a stable structure. Accordingly, it is possible to enhance

t he strengtd03gf] the steel wall. On the other hand, in a case
where pressure on the steel wall is relatively low or a case where
the rigidity of Ophehacddershaed, gin @ @3sg Whegeerleyipe @R Ebe isagded
is high, the steel pipes. are discretely disposed. at the peak
portions. “iaﬁ]t h? LM@Y VERE Lb8T MbaRE "Or TEhEN S e IpF S ToF N e Stleel

wal | can g Jeducedo S04 NaL.2 Jedushi onsin, cost Canbe-aLialned.

[ 0035] e i hventron faccor di hg to ahy one ai e

10, the stegl gahkbret skaim ll-ds Cﬂl%rea%eﬁia%ﬁg) i e dale ddye JigRats

in the longitudinal directions of the steel sheet pile and the steel

pi pe are difsbeseatid epareathetdicéveiP@36bnd valley portion. Inthis
manner, the steel pipes can also be disposed in some of the valley
portions rather than all the valley portions of the wall body.
That is, a configuration is also acceptable in which the steel
pipes are disposed discretely with respect to the wvalley
portions. In this case, a reduction in cost can be attained
by reducing the used amount of the steel pipe.
[0031]

In the invention according to any one of claims 1 to 6,
the steel wall of claim 9 is characterized in that the wall body
is formed approximately in a wavelike fashion in which a peak
and a valley are repeated, and the steel pipe is in contact with
the steel sheet pile on the peak portion side of the wall body.
(0032}

According to claim 9 of the invention, more installation
space is required than in the case of claim 8 of the invention.
However, since a steel pipe diameter is not regulated to the
size of the valley portion and it becomes possible touse a ste.el
pipe having a larger steel pipe diameter, it is advantageous
in a case where high rigidity is required.

[0033]

In the invention according to claim 9, the steel wall of

13



According to claim11l of the invention, for exanple, by making the

| ength (the length fromthe top to the bottom) in the |ongitudinal
direction of the steel sheet pile short with respect to the length
(the length fromthe top to the bottom) in the |ongitudinal
direction of the steel pipe, rational design such as bei ng capabl e of
maki ng the length of an enbedded portion shorter than when the steel
sheet pile and the steel pipe are nade to have the sane | ength
becones possi e ot her t he Ieggth in

ble . On.th d, th
| ongi t udi nGt® E%%HﬁbﬁhﬁﬁaFﬁgr&é? Hdd qﬂhfj§1§5QE R&885|865er t han

the length_in t i tudi, Lkection. t.he .s l..pLpe. ~Fh

| ength f ro%)%%ﬂfoodﬁq&g Ot&hglgg%?g%qigfﬁ%ﬁ‘gl%%e# [Z;:ll %Dg%ﬁrgﬁgg?e?-ﬁr‘i ﬁ%%k
fromthe viempi ¥ Rf chhed EOhdiAYoRd1y B rataali b sitle Lhithd F88e
in a case where boiling, heaving, or circular slip 1s a concern when

t he | engt hod réxa tdield ofF tbet haibobbam of the wall body is the sane
extent as the length of the steel pipe, the length fromthe top to
the bottomM@¥34he wall body nmay be nmade long with respect to the
steel pipe. [0037] . In the invention according to any one, of
clains 1 to 11, Adverdieal toetlaisr 18| af i inyepkarhct ¥t i &gsBywhere
including: at least two steel wall divided sections, .each of .which
| ncl udes {HP iR IoBIESRF G RENETBEPUB! e A Cofbet TEd WGt Of
with the | | . ' ' ex i 6 ' | QNS [

from eac h\%%}{e?}?’%&ﬁgggi h@e%wdé S'thrltll t@%@o?gt%@?&v\% st eejﬁf \%glgl ggﬁ%ﬁgée

sections confih@nt, S elheh s 8@ {Hatindeh@iBRI NOhLI PFsd HIY @i der a
joint is provided at the steel pipe which is disposed at an end

portion ontHdesteeinemlpobki anssakbe oftfure: viecel Anabtdthyliweditsect i on
on one side anong the two steel wall divided sections, and the joint
of the steamsgilge &odeahporat thé sheengtdeloshdet speké vhlan end
portion on the corner portion side of the steel wall divided sectjon
on the other si 88 & TdiftebiBE t1 SatRSBIHIRLS Po38Yre on the steel

wall is relatively low or a case where the rigidity of the steel
sheet pile or the steel pipe which is used is high, the steel
pipes are discretely disposed at the peak portions. 1In this
way, the used amount of the steel pipe of the steel wall can
be reduced, so that a reduction in cost can be attained.
[0035]

In the invention according to any one of claims 1 to 10,
the steel wall of claim 11 is characterized in that the lengths
in the longitudinal directions of the steel sheet pile and the
steel pipe are different from each other.

[0036] |

According to claim 11 of the invention, for example, by
making the length (the length from the top to the bottom) in
the longitudinal direction of the steel sheet pile short with

respect to the length (the length from the top to the bottom)}



In the invention according to any one of clains 1 to 11, the steel
wal | of claim13 is characterized by including: at |east two steel
wal | divided sections, each of which includes the wall body and the
steel pipe that comes into contact with the wall body and in which
extending directions are different fromeach other, wherein each of
the two steel wall divided sections includes the wall body and the
steel pipe that cones into contact with the wall body end portions of
the two steel wall divided sections confront each other, so that a
corner porir e iLongibyigeall dispatsonrd Hrogtearbraret Fatdraal Jasies
whi ch are respectively di sposed at end partions on the corner partion
si des of tsh’é’ht%bﬁﬁﬁlcawéfz’ﬁedﬁ/’iﬂ%ﬂn% SR ISR 2R FELREARE P et on

connected to _each, ot her,. 39 Accordi ng. to clai 12 and 13
of "the | nORETSR, TANA i SPBePtSaT 1SR Boht HEl (s R U arsd
by the ] Ol oCREDE! ROMEdANS Bl O BhebNEostslc vl Is. In this
way, shift does not occur In a direction in Ich each steel wall

di vi ded sectionoghemé dotreedineet, edheFuehfen, it henstieslgikpenaan be
di sposed at the corner portion. In addition, it becones possible to
make a confirgatabherf the waltbotlgensst 2kso pepadefl drigge widtarethpdrehgoh
and the steel pipe adjoining the above steel pipe are closely

di sposed i the &prectudimn] sieessérnngt cdeh BEedr P1pet h Thsedength
factors, it is ﬁossible 0 secure rjgjdit ven at, the corper

portion. [E6@o}e top to BREHRRHF AR (AToh" Fret PR & SsEBEF RNIFS from

according.to claim.l4 | iy i lLurality.,of. .steel. sheet
pil es aretégﬁﬁg%hggjﬁyo?gﬁﬁ$§?Qggltﬁéﬁhggaéﬁfgégﬁii%3 6?&9?H§§5m§hd
steel pipes areskn,con %%Hl‘i‘{h%b rldvi®ly, SOFRiQkutine $188k ssheghcBihes
of the wall body with a longifudinal direction of each steel pipe
f ol | ow ngwaehotigt tiedigral £dbhetid @ppofo tthe bbeebnsdeehephd Bl btg the
construction nmethod is characterized by including: nmaking a
conbi nat i thestared eshert asi tlee Qyengehrehgheretastlepippi pheabehdtie frosel
sheet pile with which the steel pipe cones into contact, over the
entire | eRBENCEP &0 riCLACLESRL a6t LR '3 lon Pory] BRYi by ade doagl whthe
and the steel sheet pile . at .a portion of the contact portion, before
driving; &RaPFh e??iﬁbe £5%9Y P'R§ shaft of a drilling device into the
st eel pip$08§7 he conbi nation steel sheet pile and then driving the
n- st

combi nat i el sheet pile while drilling the ground in a range
wi der than the g amRt ervefitihe 2ol iphPes Whidesnt her shaehspi R by, the
drilling device. [0041] According to claim14 of the invention,

by maki ngthecstd hatdldn oSt ekkisheetipidnarantehizdd tihe istodeldipgpest and
the steel sheet pile are conbined, it is possible to obtain a steel
wal | havi hgapbtivhisgeehatakl diggsiedgspet forhagachand Wiigh Angladey.
In addition to that, since the conbination steel sheet pile is driven

into the GRBURILWRCCY arf|thsgteRd BiBRndateFoRest1RtR contact with

Cross- SeC%hgnm?allla %%yogné f}% %?Lr{%hnéa)gil:éjl{]dfr}ge%lirgggae_gnglalr% different

from each other, wherein end portions of the two steel wall
divided sections confront each other, so that a corner portion
is provided, a joint is provided at the steel pipe which is
disposed at an end portion on the corner portion side of the
steel wall divided section on cne side among the two steel wall
divided sections, and the joint of the steel pipe and a joint

of the steel sheet pile of an end portion on the corner portion
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is wide and the ground is hard, it beconmes possible to drive the
conbi nati on steel sheet pile into the ground by a center bored piling

met hod in which noise and vibration are low. Further, the drilling
shaft of the drilling device is in a state where it is inserted into
the steel pipe, so that a cylindrical casing, into which the drilling
shaft of the drilling device is inserted, is not required. [0042]

The construction nethod for a steel wall according to claim15 is a

method Tn SRS A RLUGRLLEV. L) UGAlacAN8RLLRbY en At GANAECLEe D re
joints, so at a wal ody 1's prOV|é%d, and steel pipes are In
contact widtdhalde sy $0acaf other-steel sheet piles of the wall body
with a longitudinal direction of each steel pipe following a

| ongi t udi npdo3Precti on of the steel sheet pile, the construction

method is characterized by including: inserting a drilling shaft of a
drilling devi ceInntbetierestidein ptperdin threanydréngd od theims deltopl e
while drilling the ground in a range wi der than the dianeter of the

steel pipethmddeedhdadicef phaan by dReclrFaFTog 2l ye inghgding: at
DR o T DB, 3075 IS5l L L €D oS ke L

i nvention,_,aft t t i i i 2 bh I I i
et on. ol Uiy Bead 6 Angclay ienedeateshaleshupttenlen
while dril{idgahherg89 Wil 9nern fckli RNy Gefcdiiddhd Re Sttt Pbpe,

and after the steel pipe is driven, the steel sheet pile

from each other, wherein each of the two steel wall divided
sections includes the wall body and the steel pipe that comes
into contact with the wall body end portions of the two steel
wall divided sections confront each other, so that a corner
portion is provided, joints are provided at the steel pipes
which are respectively disposed at end portions on the corner
portion sides of the two steel wall divided sections, and the
joints are connected to each other.

[0039]

According to claims 12 and 13 of the invention, the two
steel wall divided sections are connected by the joint at corner
portions of both of the steel walls. 1In this way, shift does
not occur in a direction in which each steel wall divided section
should be directed. Further, the steel pipe can be disposed
at the corner portion. Inaddition, it becomes possible tomake
a configuration in which the steel pipe of the corner portion
and the steel pipe adjoining the above steel pipe are closely

disposed in two directions intersecting each other. With these

factors, it is possible to secure rigidity even at the corner
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whi ch conmes into contact with the steel pipe is driven. In this way,
driving of not only the steel pipe, but also the steel sheet pile
which is driven to overlap at |east a portion of a drilled section
around the steel pipe beconmes easy. Further, simlarly to claim 14 of
the invention, there is no need to use a casing. [0044] The
construction nethod for a steel wall according to claim1l6 is a
method in which a plurality of steel sheet piles are connected by
joints, so that a wall body is provided, and steel pipes are in
contact wirdrtaldn.or sone of the steel sheet piles of the wall body
with a longitudinal direction of each steel pipe followng a

| ongi t udi nel%%Irection of the steel sheet pile, and the construction

thod is ch t d by | udi d d
e han e & oo ot i Ford ebe ey loe feoting, ?e‘;‘c Lol
d t t eel d_t

ousy® (" 3 /‘iécna%*é?ﬁ% B, o\ BEyPh PRLy P03 JoB1 g 4] £, 300,
pile and thersi-eel %ra%lwfagcm&%a% 4 a1 dy‘i% MESd dehe §£&9Ate%heet

pile are driven in e range drilled by the drilling devi'ce. Further,
t he steel piglels bSecansihtiatedybyh @annectidig: bletlsd eleeiheréePidiassby
the joints. Therefore, it becones possible to drive the steel wall
havi ng hi gif thgi daly el wettdr asioppingdperf climeete onwhf headdstes 1
noi se or vibration even in hard ground. [0046] The construction

met hod f oPikesteletoniald a&@66#8%@“%%dléPﬁFh?llei@easﬁ‘é%héaeFﬁ Biiech a
plurality of eel sh Ies qnnect ed oints, so . that a
Wal 1 “body 3RS ShEy FABHEL ARG <t 0 L ich e 8@59%5%%%%%%%1&@11&

some of thgisheel casshabiLes ol tQﬁe&@ghﬁ oY oYshia? GG EERe

direction o steel pipe follow ng I'na I'rec
the steel spheehePidenl andekhgi CORBTLIGhi A fB hade1Spehar &ty iiaed by

i ncluding: driving the steel pipe while naking the steel pipe follow

the wal | kodyacnstatdedhal ¢eadye length of a mutual contact portion or
joining the steel pipe and the steel sheet pile at a portion
of the contact portion, before driving; and inserting a drilling
shaft of adrilling device into the steel pipe of the combination
steel sheet pile and then driving the combination steel sheet
pile while drilling the ground in a range wider than the diameter
of the steel pipe under the steel pipe by the drilling device.
[0041]

According to claim 14 of the invention, by making a
compblnation steel sheet pile in which the steel pipes and the
steel sheet pile are combined, it is possible to obtain a steel
wall having both high water stopping performance and high
rigidity.

In addition to that, since the combination steel sheet

pile is driven into the ground while drilling the ground, even

if the cross-sectional area of the combination steel sheet pile
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[ 0047] According to claim 17 of the invention, for exanple, in
a case where an existing steel sheet pile wall is installed, since a
steel wall having high rigidity is constructed by using the existing
steel sheet pile wall as it is, rather than renoving the existing
steel sheet pile wall, it is very reasonable. [0048] The
construction nethod for a steel wall according to claiml1l8 is a
method in which a plurality of steel sheet piles are connected by
joints, so,{ 'Lafdea%n%p'%%@x PBLS4 Y \é?dl,kﬁtm@% o QQYpd&i‘Ml'eCfeoadPgég
and a val ley are répeatéd”rs provided, 'the steel pi‘pes are provide

at a pluraljd Yo fpivaldiey BRELIODS.OF fiaak ipert {Rasyfam®eeon thertace
on one side of the wall body, and the steel pipe is in contact with
the steel shesy cfmllielgwintelth@dl 9Agivh Ueh nabi sk raet ivamrahebaotréolbewi ng
a longitudinal direction of the steel sheet pile, and the

const r uct i bur rhetthothe slrdidriagt era Zedfhyhe dei bdimgdediceiimginlrestatel
pi pe by using a press-in nethod or a rotary press-in construction

net hod. [O0udje it is inserfedoinfinghecstdad RIS, of0 thatithG¥Ringricey

driving the steel pipe the press-in nethaod or the yatary press-in
constructi?ﬁ?%&&hdﬂ”fbwgiﬁg Bh$é§8§ﬁﬁggf8 égtf?%ﬂﬂFﬁ Iﬁﬁi&%@ugﬁylce
pressed-in, steel pi Qr i i Is possible to keep vibration
or noi se a%st%ﬂfqﬁ%ﬁg'oﬂscéﬁgt%ﬁ%ﬁ%%%&?elatively | ow. Therefore, it is
possible tpygpnstruct a steel wall having the effects as described
above, in a state where noise or vibration is reduced. In
addition, if thehst eehspirpetisn dfidstesd o lze stekar yaplesseofding to
construction nmethod, since a bend in a longitudinal direction is not
easi |y generatredSalstsheethod bf whomdt puetiolitivt of sseasly sheepepi b2
straight construction in a vertical direction, and in addition, it is
possi bl e tar HEMGEFLESnRY rifdiitdn WPt Fhdelatipddl Hodvmls Preydfpde and

force. Advant aoeus FIfeqts of LOYSNt 01,1 0950

ome of the steel sheet
piles of the wall body with a longitudinal direction of each
steel pipe following a longitudinal direction of the steel sheet
pile, the construction method is characterized by including:
inserting a drilling shaft of a drilling device into the steel
pipe and then driving the steel pipe while drilling the ground
in a range wider than the diameter of the steel pipe under the
steel pipe by the drilling device; and subsequently, driving
the steel sheet pile which comes into contact with the steel
pipe.
f0043]

According to claim 15 of the invention, after the steel
pipe is driven, the steel sheet pile is driven.

At this time, the steel pipe is driven into the ground

while drilling the ground over a diameter wider than the steel

pipe, and after the steel pipe is driven, the steel sheet pile
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According to the invention, high water stopping performance which is
the sane as that of steel sheet pile walls in the related art can be
obt ai ned and high rigidity can al so be obtained. Further, according
to the invention, it becomes possible to performconstruction with a
construction nethod in which noise and vibration are reduced. Bri ef
Description of Drawings [0051] Fig. 1 is a schematic plan view of a
mai n section illustrating a steel wall related to an enbodi nent of
t he inventi on. Fig. 2 is a schematic perspective view of a
mai n sect ivdridh toses antpgantiecitekth whkelsteel pipe Esgdridrars alsitdds
view illustrating an exanple of a construction apparatus using an
earth augé\famhﬁi’é%v%%g aéart anby EBRstTAsdt PHPE nBhed sPokhe ﬁ&%i@é’lee’ﬁ

ol g BT LRSS LY, 8,811 0, pnee
section around the steel pipe becomes easy. Further, similarly
to claim 14 of the invention, there is noc need to use a casing.
[0044]

The construction method for a steel wall according to
claim 16 is a method in which a plurality of steel sheet piles
are connected by joints, so that a wall body is provided, and
steel pipes are in contact with a2ll or some of the steel sheet
piles of the wall body with a longitudinal direction of each
steel pipe following a longitudinal direction of the steel sheet
pile, and the construction method is characterized by
including: drilling the ground in a range wider than the
diameter of the steel pipe by a drilling device; and driving
the steel sheet pile and the steel pipe in the drilled range.
[0045]

According to claim 16 of the invention, the steel sheet
pile and the steel pipe which comes into contact with the steel
sheet pile are driven in the range drilled by the drilling device.
Further, the steel wall is constructed by connecting the steel
sheet piles by the joints. Therefore, it becomes possible to
drive the steel wall having high rigidity and water stopping
performance, with reduced noise or vibration even in hard
ground.

[0046]

The construction method for a steel wall according to
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Fig. 5is a diagramfor describing a construction nmethod which drives

a steel pipe along an existing steel sheet pile wall, as a nodified
exanpl e of the construction nethod for the steel wall related to the
enbodi nment . Fig. 6 is a schematic plan view of a main section
of the steel wall, illustrating a nodified exanple of the steel wall
related to the enbodi nent and also illustrating a drilling range of
the earth auger. Fig. 7 is a schematic plan view of a main

[ f 1h I II iyl 1 dif
ot Lo eI 3075 AR A I S ol

drilling rangeheheqes ﬂngr so that a Wad1 Bodiy B $LROTRELG Phan
f 2

view of a main section o he st'eel wall, illustrating anofher

nodi fied exedel ?J@fest hee Streebnvakt willaked 69 ddie eFbok BeRklaskeat SO
illustrating a drilling range of the earth auger. Fig. 9 is a
schemati c pllkes vifewhef wal hebodsecition Lbhgstudtnay dnectdonmodi ¢4ch

exanpl e of the steel wall related to the enbodi ment. Fig. 10
i s a di agratmedopripededilbragaa h@mﬂtiu@madn@brwlt%oéébﬁrﬁ%&@e?h@%t
construction nmethod for the steel wall ustr@fed n Flg

pile, and the construction metho is characteriz&d by

inecluding: driving the steel pipe while making the steel pipe
follow the wall body installed already.
[0047]

According to claim 17 of the invention, for example, in
a case where an existing steel sheet pile wall is installed,
since a steel wall having high rigidity is constructed by using
the existing steel sheet pilewall as it is, rather than removing
the existing steel sheet pile wall, it 1s very reasonable.
[(0048]

The construction method for a steel wall according to
claim 18 is a method in which a plurality of steel sheet piles
are connected by joints, so that an approximately wavelike wall
body in which a peak and a valley are repeated is provided, the
steel pipes are provided at a plurality of valley portions or
peak portions formed on the face on one side of the wall body,
and the steel pipe is in contact with the steel sheet pile with
a longitudinal direction thereof feollowing a longitudinal
direction of the steel sheet pile, and the construction method
is characterized by including: driving the steel pipe by using
a press-in method or a rotary press=-in construction method.

10049]
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Fig. 11 is a schematic plan view of a main section illustrating

anot her nodified exanple of the steel wall related to the enbodi nent.
Fig. 12 is a diagramfor describing a drilling range by the earth
auger in a construction nmethod for the steel wall illustrated in Fig.
11. Fig. 13 is a diagramfor describing an exanple in which a
steel pipe is nmade |onger than a steel sheet pile (a wall body) in
the steel wall related to the enbodi nent. Fig. 14 is a diagram
for describing an exanple in whjich a steel sheet pile (a wall body)

i s made | onger IFERTH180eRP Piadn il PhetBe ebIVamioy Pt €81 YENY Hele

enbodi ment, Fi.g. .15 iLs a diagramfor describing a case where a corner

portion is s entS ?fyt %Eésf’g%fsmﬁ? Im?dcj]oé{ &f tt%et h8™Bhb ot FEmt:" Fi g.

present. | 1 oEhe aar an TR e aRE R ey el TRbn e b A iy

di agram f gyred@seriihi Bgcan SXBAPLL tHe WRIKEh it is possible to keep
vibration or noise at the time of construction relatively low.
Therefore, it is possible to construct a steel wall having the
effects as described above, in a state where noise or vibration
is reduced.

In addition, if the steel pipe is driven by the rotary
press-in construction method, since a bend in a longitudinal
direction is not easily generated at the time of construction,
it is easy to perform straight construction in a vertical

direction, and in addition, it is possible to perform

construction with relatively small reactive force.

Advantageous Effects of Invention
[0050]

According to the invention, high water stopping
performance which is the same as that of steel sheet pile walls
in the related art can be obtained and high rigidity can also
be obtained. Further, according to the invention, it becomes
possible to perform construction with a construction method in

which noise and vibration are reduced.

Brief Description of Drawings
[0051]

Fig. 1 is a schematic plan view of & main section

21



ajoint is provided at a steel pipe in a case where a corner portion
Is present in the steel wall related to the enbodinent. Fig. 18 is a
di agram for descri bing another exanple in which a joint is provided
at a steel pipe in a case where a corner portion is present in the
steel wall related to the enbodinent. Fig. 19 is a diagramfor
describing still another exanple in which a joint is provided at a
steel pipe in a case where a corner portion is present in the steel

wal | rel atgd [ 1he ngMROdLBBNT o PESCLT A LR PanERRBILIREBLE of the

invention.

FPig. 2 is a schematic perspective view of a main section
iliustrating the steel wall.

Fig. 3 is a side view illustrating an example of a
construction apparatus using an earth auger which is used in
a construction method for the steel wall.

Fig. 4 is a diagram for describing a drilling range by
the earth auger in the construction method for the steel wall.

Fig. 5 is a diagram for describing a construction method
which drives a steel pipe along an existing steel sheet pile
wall, as a modified example of the construction method for the
steel wall related to the embodiment.

Fig. 6 is a schematic plan view of a main sectiocn of the
steel wall, illustrating a modified example of the steel wall
related to the embodiment and also illustrating a drilling range
of the earth auger.

Fig. 7 is a schematic plan view of a main section of the
steel wall, illustrating another modified example of the steel
wall related to the embediment and also illustrating a drilling
range of the earth auger.

Fig. 8 is a schematic plan view of a main section of the
steel wall, illustrating another modified example of the steel
wall related to the embodiment and also illustrating a drilling
range of the earth auger.

Fig. 9 is a schematic plan view of a main section

illustrating another modified example of the steel wall related
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[ 0052] Herei nafter, an enbodi nent of the invention will be
described with reference to the draw ngs. As illustrated in
Figs. 1 and 2, a steel wall 3 related to this enbodi nent is
constituted by conbining a hat-shaped steel sheet pile 1 as a steel
sheet pile and a steel pipe 2. The steel pipe 2 is in contact with

t he hat-shaped steel sheet pile 1 with the longitudinal direction
thereof follow ng the |ongitudinal direction of the hat-shaped steel
sheet pile 1. Here, the longitudinal directions of the hat-shaped
steel sheet® pift% PRI ™ERE st eel pipe 2 are parallel to each other
and also the |lo itugbnﬂé di&ections aéF nadE.to b%ihqﬂa vertical
direction. [0053]¢" ThE REF 2L hi e JOSFEAP BRI A NS FRRYTdDs a
web 18, 2 fal feleif l5RRgES 1hDaWobED: £ ESPES! IntEhuaexbendie ol ddielny
from both side edges tﬁe we a so as to spread each other, a pair
of arnms | ¢ Mhigdraexldendsrpgrablel to the web la to the left and right
fromleading ends of the left and right flanges Ib, and joints id
provi ded at | eadiigg &hd$sod sdteematir [pdanTheedi affed efaiof ddweisteel
pipe 2 is made narrower than the width of the hat-shaped steel sheet
pil e 1 andlilwstsrsdngpnntiey godihl wrhesenplaiofhicheheteeb wka lirelatsdat e
where the outer circunferential surface thereof has entered the face
on the vali%y§ EC8FLRRBE hat - shaped steel sheet pile 1. In addition,
the steel pipe %'H? 0_be. made Hgnpgne into contacﬁ%mjth the left

.
T2 R 0TS e AP S BT hRE B fat A b8 o R BV

and right flanges-T| _
COme i Nt 0 1§ANEATENWahBePNEr O YL Qfcthile h@%hoénﬁoflégﬁ ddedN0gs 1h b

and the web | a. However, it 1s preferable that the st pl pe 2 cones
into contaquuetthtbat inthes| eft. and right flanges Ib. Further, as

will be described |later, the steel pipe 2 may al so be nmade to cone
into contact w Fhgt hie3 figce diagiwn feakdssdeilning ke babmphapied whtieal
sheet pile 1. [0054]
a steel pipe is made longer than a steel sheet pile (a wall body)
in the steel wall related to the embodimént.
Fig. 14 is a diagram for describing an example in which
a steel sheet pile (a wall body) is made longer than a steel
pipe in the steel wall related to the embodiment.
Fig. 15 is a diagram for describing a case where a corner
portion is present in the steel wall related to the embodiment.
Fig. 16 is a diagram for describing a case where a corner
portion is present in the steel wall related to the embodiment.
Fig. 17 is a diagram for describing an example in which
a joint is provided at a sieel pipe in a case where a corner
portion is present in the steel wall related to the embodiment.
Fig. 18 is a diagram for describing another example in
which a joint is provided at a steel pipe in a case where a corner

portion is present in the steel wall related to the embodiment.

Fig. 19 is a diagram for describing still another example
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A plurality of hat-shaped steel sheet piles 1 are in a state where

t he hat-shaped steel sheet piles 1 are arranged in a row with the
joints | d thereof connected to each other, thereby constructing a
steel sheet pile wall. Further, the hat-shaped steel sheet pile 1 and
the steel pipe 2 are driven into the ground. [0055] In the
steel wall 3, there is a case where the hat-shaped steel sheet pile 1
and the steel pipe 2 are joined by welding, bolts, or the I|ike,
thereby bejnginhegr ghedt Ps G UReLe andt8eLrPNse S8CH BBskSuhere
mai nt ai ned as an I ntegral beam structure. Further, there is a case
where the éwécsrs{&p?@r@&@ﬁl isheeisdrd anltasdstéel siaal reilpeed avetmade
to be in a state of being only in contact with each ot her w thout
bei ng j oi netbddineaxh other. That is, there is a case where the

hat - shaped steel sheet pile 1 and the steel pipe 2 are disposed so
as to overlap with the longitudinal directions thereof parallel to
each ot her, therebhy fornin% an overlap beam structure made such that
the defl ect§TH EHEN @F SMPPAL™ENDS becomes the sanme. When hi gh
rigidity iE § uired, it is preferable to nake an integral beam
structure @'f%hning the steel pipe 2 and the hat-shaped steel sheet
pile 1 over the RoLingsteRol iy dulditinandiditidhalndbhects AR Or B
partial length or intermttently joining the steel pipe 2 and the

hat - shapedisd @lpesh et hpirk€cleate ptolrele plRGESgs.00561 On the
ot her hand, in a case where for the rigidity of the steel wall 3,
high rigidity i @snéllueguated isoFigeh, 1tdrel Gvenl spedbeamldt Butelaleed s
al so acceptable in consideration of processing |abor and cost for

i nt egrat i ofe Bhikelegibegimeskt 45 eenshetytad by ForRéndver fap? bedhqred

t t , it | shift in the | L tudi di ti t th
Steel i pEEEnd RS RilSshabbe Sieal SHEBE Bil® T & ACCOUGH AL &

| shal _ ta
e i contKee Rt A SEnet CRIPE NGy Ol S ene cace T the varT o

beam structif e, ishl HRE Wéhd S RdRhed: rBcwbbs tHdiedmitoghapetdgstiee!
sheet pile 1 side (the opposite side to the face comng into contact

with the st@eitpidieal) disestubpeci®dHeo haarthapedssieal sBeedopnyesb,
it is possible to nake earth pressure not act in a direction

separ at i ngie¢dre hhe-lohgpsddsnes|digiesstiopis|af thabgtrisbapedatasilpeheet
Further, in a case where the steel pipe 2 and_the ha%f%gﬁged %tegl
sheet pil Piladeatd iWEnsEREd RIRS gratm@aatlLRd SurECH M1 REST R
pi pe 2 and_the hat.-shaped steel . sheet ile lL.may al.so_b

provi si ona’fl?‘i/e"jod}%écdl%g‘?gi §ch§‘?tjrcr’1n%dadlf?i on,° it the lﬁa g LEEE 5t cel
sheet piled?réggggdua steel pipe 2 are joined to each other by coping,

wel ding, bolts, @ drill screw, or the |ike at an upper end portion of
the steel wadd318, it is possible to increase rigidity.

The hat-shaped steel sheet pile 1 includes a web la, a
pair of flanges 1b which respectively extends obliquely from
both side edges of the web la so as to spread each other, a pair
of arms lc which extends parallel to the web la to the left and
right from leading ends of the left and right flanges 1b, and
joints 1d provided at leading ends of the arms lc. The diameter
of the steel pipe 2 is made narrower than the width of the

hat-shaped steel sheet pile 1 and the steel pipe 2 is in contact
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[ 0057] In Fig. 1, a structure is adopted in which the stee

pi pes 2 respectively cone into contact with all the hat-shaped steel
sheet piles 1. However, provided that rigidity is in an allowable
range, it is also possible to thin out the steel pipes 2 by
alternately conbining the steel pipes 2 with respect to the

hat - shaped steel sheet piles 1, or the like (that is, it is also

possible to discretely dispose the steel pipes). [0058] In the
steel wall 3, as described above, a sheet glle wall is formed from
st eel sheé@i@|F€§ Fﬁﬁelﬁa%ns%a%&%F%ﬂ%Qﬂresﬁ &t OpFreesCHycUpRgaditilon

h ed wh | | ff db
the ot cel asbfrt 352 S edt Camet e dhea ??chﬁhlcﬁﬁmas%leeéﬁs IHect? pires.
Ther ef or ey, e, SEESl svl] Rc8an opLal N Bhobss; VALET (KLODPLDS pige 2

perfornance t an’in pip eet pile a 10|nt portion

st eel she%gpbhgovm Ima%@mess@ln@flﬁﬁ&ecéhﬁsétmeﬁi thil esrt RHd Regyntt he
steel wall can obtain high rigidity due to the steel pipes 2.

[ 0059] flangErriher Fuashdesaidedeab@ime P =y aase vhardehigheme
rigidity is required, it is possible to obtain high rigidity by

form ng arinitnt@fgmiaacmefa;rths@m@cqmbetbyw ¢ihei hgfarehd mieht aflianges hb
steel sheet pile and the steel pipe 2. In_a case where required
rigidity P8 hRMthdd-i dlasyezbotk- Jd‘e@éf-‘ifaéable%st@att HEeo‘a@q]aElEéam

ar L“.Ctn“éﬁa't oo 71 2o ke C6Pher ol PGl ChBi 1§ GPRct-¢5 A asrnep i <
adopt ed. FE@&? VY wihl b JAQ3TiBLE 19%ggt%g Qt ?ﬁ%‘eoﬂ nl
processing costs for joining e 'steel e and” t e
steel pipes ﬂéd4(¥%6@bme into contact with the face on the peak side of
the hat-shaped steel sheet pile 1.
[0054]

A plurality of hat-shaped steel sheet piles 1 are in a
state where the hat-shaped steel sheet pliles 1 are arranged in
a row with the joints 1d thereof connected to each other, thereby
constructing a steel sheet pile wall. Further, the hat-shaped
steel sheet pile 1 and the steel pipe 2 are driven into the
ground.

[0055]

In the steel wall 3, there is a case where the hat-shaped
steel sheet pile 1 and the steel pipe 2 are joined by welding,
bolts, or the like, thereby being integrated to each other, and
a cross section is maintained as an integral beam structure.
Further, there is a case where the hat-shaped steel sheet pile
1 and the steel pipe 2 are made to be in a state of being only

in contact with each othexr without being joined to each other.

That is, there is a case where the hat-shaped steel sheet pile
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Here, in the case of the steel wall having the overlap beam
structure, for exanple, even if clearance of several cmis forned
bet ween the steel sheet pile (the hat-shaped steel sheet pile 1) and
the steel pipe 2, the steel sheet pile and the steel pipe 2 function
as the overlap beam structure through earth and sand entering the

cl earance. That is, in fact, estate where the steel sheet pile and
the steel pipe 2 are in contact with each other also includes a case

wh | i | J t  epl
ere a c fgqrg{]?ﬁg' étée r%%’ﬁte %2gr§neé9§§o§eﬁ SRt Jhetyean hihe REeR! the

sheet pile ste I's acceptable if it is state
where a miénqui%m@odﬁéﬁ@ﬂi psh&Ele PLbesicANst e, Shéettby

pipe 2 can fulfill a function as the overlap beam structure. [0061]
Next, a cofstoiiict korpvwatlbapdodarn sthacsteemanal $uch whbk thee destecbeah
In construction of the steel wall 3, even in hard ground, it is

pr ef er abl ebglabiemalsife the Hv Veeadnehdheskaped Jihws higberigifety Hhd
the steel pipe 2 into the ground_by using a construction nmethod in
whi ch noi sEe@H-5a%r ati bh RIS HedRPLECEC Makeampl nte9T3 ) DsRR BFLBFRTD
drive the steel,

i 2 hi i I h i f |
orive U St SELEhS e Sl SR OO U5 0B BLL o g ool
?ogggft ructi QR 2pRar 8L, 4Sligtani S Hd 13188t udsnd HiddNGrndeyi Ofe

partial length or intermittently joining the steel pipe 2 and
the hat-shaped steel sheet pile 1 at plural places.
[0056]

On the other hand, in a case where for the rigidity of
the steel wall 3, high rigidity is not required so much, the
overlap beam structure is also acceptable in consideration of
processing labor and cost for integration by welding, bolts,
or the like. 1In the overlap beam structure, positional shift
in the longitudinal direction between the steel pipe 2 and the
hat-shaped steel sheet pile 1 is allowed at a portion where the
steel pipe 2 and the hat-shaped steel sheet pile 1 are in contact
with each other. FPFurther, in the case of the overlap beam
structure, a structure is adopted in which the hat-shaped steel
sheet pile 1 side (the opposite side to the face coming into
contact with the steel pipe 2) is subjected to earth pressure.
By doing so, it is possible to make earth pressure not act in
a direction separating the hat-shaped steel sheet pile 1 and
the steel pipe 2. Further, in a case where the steel pipe 2
and the hat-shaped steel sheet pile 1 are driven into the ground

at the same time, the steel pipe 2 and the hat-shaped steel sheet
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In Fig. 3, an exanple of a construction apparatus 11 using an earth

auger is illustrated. The construction apparatus 11 includes a | eader
mast 12 which is vertically supported on a heavy machine 20 such as a
crawler so as to be able to rise and fall, and an auger drive section

13 provided at the | eader mast 12 so as to be able to nove up and
down. Further, the construction apparatus 11 includes an auger screw
(a spiral auger) 14 as a drilling shaft which is connected to the

auger drive section 13, thereby, bei rotationally driven, and a
steel pi p@iE&t i PaY aéé@tl?%ﬁr%l%?n x IRgnepeastial lyi pd e e,

| ower side of ,th uger driv 13. IL.n_addition,

const ruct i Rgﬁpg?gt%% Hﬁé %ﬁﬁe d§ e {!Réiﬁ lnﬁ?%r?@ﬁ ﬁﬁglgpPﬁBeé%é?ion
17 for set h sa.C fedr, |V|ng
the oteol 5 aeh08 RS RO Rup EBBn T e ek, Pol fe” R AP 15

ground toget hee, lﬂké‘)é‘ir aHl ﬁﬁpe@ﬁ"eln@dﬁér’é%rﬁ Yt Rhessidn twlgqlsgeeit Rispe
2 and the hat-shaped steel sheet pile 1 into the ground, and’ an

at t achnentpozbimlechohascasa seigergiklittyand is al so joined to a | eading
end of the auger screw 14. [0063] In a case of constructing
the steel MA&IB’Ihaving the

i nt egral beanst ruct ur e, aconbi nati onst eel sheet pj | ei nwhi ch the steel
pi pe 2 and the E’étFlé’habed‘ St Rt Wiredf gsiapded p ehirhddieatert 2idesven

whil e f h i to.th
Foint 1d o TEoRrEuGUSl §oRP e BEREFRCI G St barh s haet e & eﬁs%ézq ’
FITSt, 8 shake b3165 oAl Chovhee aB:UPRALq S PULON ! sLhey sigel

pi pe 2 s supported on the steel pipe sefting tion so the

auger screwlddabseifgefet elc it ddgostesle szp@u& ohfl @fédsté@nphges
this, the hat-shaped steel sheet pile 1 may al so be gripped by the

st eeI mat ér bal afreppE gl secmbanitd. th€085el pipes 2 with respect to
the hat-shaped steel sheet piles 1, or the like (that is, it
is also possible to discretely dispose the steel pipes).
[0058])

In the steel wall 3, as described above, a sheet pile wall
is formed from steel sheet piles (the hat~shaped steel sheet
piles 1). In addition to this, a state is created where the
sheet pile wall is stiffened by the steel pipes 2 which come
into contact with the steel sheet piles. Therefore, the steel
wall 3 can obtain higher water stopping performance than in a
steel pipe sheet pile at joint portions of the steel sheet pile
wall composed of the steel sheet piles. Further, the steel wall
3 can obtain high rigidity due to the steel pipes 2.

[C059]

Further, as described above, in a case where higher

rigidity is required, it is possible to obtain high rigidity

by forming an integral beam structure by joining and integrating
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Thereafter, the steel pipe 2 and the auger screw 14 are pressed down
by the hydraulic cylinder 18. At this tine, the auger screw 14 and
the attachnment 21 which is nmounted on the | eading end of the auger
screw 14 and has the auger bit are rotated by the auger drive section
13, thereby drilling the ground. Further, as illustrated in Fig. 4, a
drilling range 5 is set so as to be slightly wder than the outer

di aneter of the steel pipe 2 and reach the vicinity of the joints 1d

of the hatgighanedisteekrspeet Bhderle HedOifiges?. SiNCE crddilRre
portion of the conbination steel sheet pileis driven into the
drilled gresmghreevengifiithel griowet ithahald, tidarsiveeldepiptbaddcd e,
steel sheet pile can be easily driven. [0066] Al'so in the case
of the overlapvbehap Seanctiure;tife fhe staed wpepe theanteehesheat-shbped
steel sheet pile 1 are partially joined by bolting, welding, or the
like to t@cgkherﬂte@ﬁam%a axg BelCopitpet 2 igiget He ORBET SHdT Y tshe by
sheet pile, 1 are not separated durin riving,.the sa nmet hod t he
case of t RO, EC0RaE | BUFY deelPaP Boam St LiLE (T oo B8 HeesbLe

L0000 o peE 2rEdib e red0E 07T £ IABRAB1RE L Stk PO S g AR ElMRInG

st eel may al SO0 be 'separa rive i's case, st, o

the steel &Hé*%ﬁ%élss%%%t?ﬁii@eaﬁ@n§ﬂéFEE&éN’p%%%@rQKUS 11 and the
steel pipe 2 is first driven while drilling the above-described

drilling reoig®mi5 by the construction apparatus 11. Thereafter, the
hat - shaped steel sheet pile 1 is driven. Also at this tine, the
drilling range Hebecohestle reasge ofhitbh svesl apsllt havdnovihg poetldmn
of the hat-shaped steel sheet pile 1. Further, in a case where two or
nore st eelPgATpEE TACEBES pr EYF RIANP I fERN YR PR RATE N /- SRUPEY! steel
sheet pile,

Sheet B! e iRt B SB35 B IR L garetenn
st eel Sk“*%hégé %i&ei§)i£EﬁLEk¥j§€%eﬁhEigéibliﬁHk'é%E%i éheet pile and
the steel pipe 2 function as the overlap beam structure through
earth and sand entering the clearance. That is, in fact, a state
where the steel sheet pile and the steel pipe 2 are in contact
with each other also includes a case where a clearance is formed
to a slight extent betwesn the steel sheet pile and the steel
pipe 2, and it is accéptable if it is state where a wall body
composed of the steel sheet piles and the steel pipe 2 can fulfill
a function as the overlap beam structure.
[0061]
Next, a construction method for the steel wall 3 will be
described.
In construction of the steel wall 3, even in hard ground,
it is preferable to be able to drive the hat-shaped steel sheet
pile 1 and the steel pipe 2 into the ground by using a

construction method in which noise or wvibration is low. For
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[ 0068] Further, as another nethod, a nmethod is al so acceptable
in which after the drilling range 5 is first drilled by the
construction apparatus 11 on which the steel pipe 2 is not set, the
steel pipe 2 and the hat-shaped steel sheet pile 1 are separately
driven. Since the ground is drilled before driving, a resisting force

at the time of driving becones small, and also in this case, it is
possible to performdriving by using a press in method or the like in
which vibratio s .l ow. his case, the drilling range 5 nmay al so
be sonemﬁxw@fde&édléueﬁe Ehablt He éjrﬁﬁvreettxlj‘eoﬁt?ﬁ% RRSi hPpdsi tion
of the hat- %H% e ee le 1 | i,ncluded-in.the,drillin

range 5. Qggfh%sgkgég Be%%épﬁ%l aggeo g{eﬁe Bé??e@ %ﬂ%j t he
hat - shape%asifsﬂap%@egeeew Ehdet Spi ik GO fnac%t t%tg {oaﬁd %1 face of
the steel pipe 2, the drilling range 5 econes ative

[ 0069] constlﬁmc&hancapgawﬁﬁsqm hed ehetnt Begst s a/vair.llla,m@i nce
it is enough if a range slightly wider than the outer dianmeter of the

steel pipe<yie.drilled as the drilling range 5, it is possible to
suppress an increase in power required for drilling. Therefore, there
is no need&®2dril|l a considerably w de range away from a steel sheet
pile wall, as |n t he thod of, for_exanple, Patent Literature 3.

[0070] Furt her, Ipfig - chs BOHEAEP YRt & S St %ﬁ?%?@?%%ﬂf thasdngel
pi pe 2 ar%.SSQ@E?H§%¥J%r'VfTﬁust 5%4% coné% u%%% péﬁ%ara weh,to

be a pitch capa eing CONSLTUC y usin
includes a leader mast 12 which is vertlcally supported on a

heavy machine 20 such as a crawler so as to be able to rise and
fall, and an auger drive section 13 provided at the leader mast
12 so as to be able to move up and down. Further, the
construction apparatus 11 includes an auger screw (a spiral
auger) 14 as a drilling shaft which is connected to the auger
drive section 13, therebybeing rotationally driven, and a steel
pipe setting section 15 for setting the steel pipe 2 on the lower
side of the auger drive section 13. In addition, the
construction apparatus 11 includes a steel material gripping
section 17 for setting the hat-shaped steel sheet pile 1 in a
case of driving the steel pipe 2 and the hat-shaped steel sheet
pile 1 into the ground together, a hydraulic cylinder 18 for
pressing the steel pipe 2 and the hat-shaped steel sheet pile
1 into the ground, and an attachment 21 which has an auger bit
and is also joined to a leading end of the auger screw 14.
[0063]

In a case of constructing the steel wall having the

integral beam structure, a combination steel sheet pile inwhich
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exi sting hydraulic press-in machine, it is possible to drive each of
the steel sheet pile 1 and the steel pipe 2 by using the existing
hydraul ic press-in machine. In this case, when driving the steel

sheet pile 1 and the steel pipe 2, it beconmes possible to
continuously performdriving in the direction of a wall with a
previously driven steel pipe or the |ike grasped. In a case where the
steel sheet pile 1 and the steel pipe 2 are separately driven, the

steel pipecre BYedl $3 e 2d6hMeRn hAt asHAB Y tRie@SShedtNpibedl are
According to the rotary press-in
integrated is driven while fitting the joint 1ld of the
combination steel sheet pile to the joint 1d of a previously
driven combination steel sheet pile.
[0064]

First, a state is created where an upper end portion of
the steel pipe 2 is supported on the steel pipe setting section
15 and also the auger screw 14 is inserted into the steel pipe
2. In addition to this, the hat-shaped steel sheet pile 1 may
also be gripped by the steel material gripping section 17.
[0065] '

Thereafter, the steel pipe 2 and the auger screw 14 are
pressed down by the hydraulic cylinder 18. At this time, the
auger screw 14 and the attachment 21 which is mounted on the
leading end of the auger screw 14 and has the auger bit are
rotated by the auger drive section 13, thereby drilling the
ground. Further, as illustrated in Fig. 4, a drilling range
5 is set so as to be slightly wider than the outer diameter of
the steel pipe 2 and reach the vicinity of the joints 1d of the
hat-shaped steel sheet pile 1. By doing so, since a large
portion of the combination steel sheet pile is driven into the
drilled ground, even if the ground is hard, the steel pipe and
the steel sheet pile can be easily driven.

[0066]

Also in the case of the overlap beam structure, if the

steel pipe 2 and the hat-shaped steel sheet pile 1 are partially

joined by bolting, welding, or the like to the extent that the
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“method, a reactive force of driving is relatively small and it is
possi ble to accurately drive the steel pipe 2. [0071] In
contrast to this, in a construction nethod of a conventional
structure in which each of a steel sheet pile and an H shaped st eel
is driven without integrating the steel sheet pile and the H shaped
steel, thereby constituting a wall body having an overl ap beam
structure, there is a problemin construction accuracy when dri vi ng
t he H shaped %;eel, n n adopt abl e construction method is limted.

d i
For exanpl &5 Rk dr pOfng o iesharsashséaedt sbret aPtbact iare Mitce
stand is regqui , .\When the ground_is_har eformation of_the
H shaped sstegje rral%% Se P réﬁ@i#ﬁl%%@%r g?’eaﬁﬁm‘? H%ertg'kicg °3 ﬁggdc?%e dt5 }tlhet he
ground in Adwance Wt Bean; AYSEa OTudif sl rukQ042) a!n
addition, 1t is prsef erggljé to j%J?n ihe ‘st eel uLs%eet pkl)? e and the steel
pi pe 2 at wwen end portions thereof by coping, welding, bolts, a
drill screw, or the like after driving. [0073] Further, in a
case where hi ghEnrthgrdithe hstrelpppeddicel sieqopsible ahd b aiteehi gh
rigidity by joining and integrating the steel sheet pile and the
steel pi p@iPe 2 payebhshRisvparas el midgregn . bedimtdisustag.efirat aocodye
where required rigidity is lower than in the above-descri bed case, by

meki ng t h&DGvEFPED BER%SSuStr 80 e CStaUGhdPR RPRARA R %hﬁ@fi
il d i i nt 1 W th h oth it 1
bei ng | Eﬂ% ?ESSE ﬁig%h%rfén igsd %r%%gBﬁég%ﬁéa?f%Jﬁ”5955%£0310n0?n

bei ng j oi ne 0 éac t77i"s” possi _
processi n%bb@QQEegérflgfﬂg];r@i LE RV e g%ysﬁﬁglcoﬁggghcgiéﬁ a?)?)graEng

steel pipe 2 to each
11. Thereafter, the hat-—shaped steel sheet pile 1 is driven.
Also at this time, the drilling range 5 becomes a range which
overlaps thedriving position of the hat-shaped steel sheet pile
1. Further, in a case where two or more steel pipes 2 are
previously driven against the hat-shaped steel sheet pile 1,
the drilling range 5 may also be somewhat broadened such that
the entirety of the driving position of the hat-shaped steel
sheet pile 1 is included in the drilling range 5.
[0068]

Further, as another method, a method is alsoc acceptable
in which after the drilling range 5 is first drilled by the
construction apparatus 11 on which the steel pipe 2 is not set,
the steel pipe 2 and the hat-shaped steel sheet pile 1 are
separately driven. Since the ground is drilled before driving,
a resisting force at the time of driving becomes small, and also
in this case, it is possible to perform driving by using a
press-in method or the like in which vibration is low. 1In this

case, the drilling range 5 may also be scmewhat broadened such
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Further, in a state where the auger screw 14 that is a drilling shaft
of the construction apparatus 11 using the earth auger as the
drilling device has been inserted into the steel pipe 2, the ground
bel ow the steel pipe 2 or the steel pipe 2 and the steel sheet pile
is drilled over a range wi der than the outer dianmeter of the steel
pipe 2. The steel pipe 2 or the steel pipe 2 and the steel sheet pile
are pressed into the ground while performng drilling in this manner.
Ther ef or e, ciepen Hen ehﬁri(}e%;obl@dthétdfﬁvﬂ%}io@i&iﬁa@ 6@NshEeUBht L fieasdeel
wall 3 with | ow noise and vibration. [0074] Further, as stil
anot her nejthas, saseit! pusératiedinnlkidgd &5 thestesllwad | r8’yemdy abkwo be
constructed by driving the steel pipe 2 while nmaking the steel pipe 2
fol | ow an Bxksismpsst,eelnehobe fsideecomahke w1lay shis ofase haly ehiRethg
the steel pipe 2 while making the steel pipe 2 follow the face_on the

opposi te stere} §herE BIHR Ipébnkd MONkRFtstibt R dhedorBe B I 355 88 U e

of the steel sheet pile wall 6,..it i s possible to nmake an ove

beam strucﬁ*iﬁegL ipﬁ%?cht?ﬁeéﬁqe]éngsﬁég epsl%ecﬁ e s -aécﬁgﬁg& sljf'a:fehf'
sheet pile &d&ﬁide is subjected to earth pressure. Since the existing
st eel sheeE pil'e wall 6 is used as it is, rather than being renoved,
it is very reasgpabhe. cb097Blction methBddEb¥i fige tdiReSt @RN 1PBPesthce
while nmaking the steel pipe 2 follow the existing steel sheet pile
wal | 6, ifignAsuppengpart aoramye tsldghkde wihiyre thhe sheelutgirpéi2néser
driven, of the steel sheet pile wall 6, is exposed, it is relatively
easy to nmukk thieesteed| pipdpe 25f 8Ll bied s $heefrshbbng giargeanak | 16.19n
t he other hand, in a case where, co

i ing concrete or the Iikg | S,
i nstall ed Rﬂﬁ%wesméuﬁﬁé%staﬁlel%‘%%sep’riwoief%e&ﬁ‘il\?@ﬂ,f‘b‘ﬁ‘ Fhfeljs‘%%vel
sheet pile wall. 6, driving the steel pi after. .paril of
the st gel e]gheé%e[foﬁel’elébﬁf?% 'S %%(epcgézggdff)lfsgrr%&gij_f(g%w&é%v%%& t he
copi ng congy efr@rklea]s stggeﬁgggg%e PRke m%s,sta%elinmtg@ Ret 0bé oM | h%r

steel sheet iﬁﬂ e wa a nethod of driving the

steel pipesdamdlle,i Papeaterabkeatordrive the steel pipe 2 by using a
press-in nmethod, if possible. However, in a case where the soil is
hard, so thex7Mriving is difficult in the press-in nethod, it is
possi ble to performdriving by using a well-known rotary press-in
construction nefi&§hens HestGasedvapsed:g Ftaedaskeshdtid sakanp Fhe
performed by concrete, or the like, driving_may.also erfaormed by
ot at1 onal T5Ph BLBE Ryt PR SORECEEESY T T RAVI HOCS: 06 P hg Bt BAPS

| eadi ng end. thereof, ther i t eel .pi W, Lbhe stgeel
sheet pil e s\%%i I'e'g %%nag il(r?g%t Egg%%%%r%gggﬁst %@h%@nﬁg% #ﬁi F I sga
rotary pressrddi fPRstkHGt i enpr@ddod, maveAnkf it i gfsibhe sam@rive

extent as in the préss-in nmethod, vibration is nuch smaller than in
at | east acardibroaft ahy baswkrsloonstgilet loandethedstddd0Pipe 2 by using
the existing hydraulic press-in machine. In this case, when

driving the steel sheet pile 1 and the steel pipe 2, it becomes

possible to continuously perform driving in the direction of

a wall with a previously driven steel pipe or the like grasped.

In a case where the steel sheet pile 1 and the steel pipe

2 are separately driven, the steel pipe 2 may also be driven

with a rotary press-inmethod. According to the rotary press-in

method, a reactive force of driving is relatively small and it
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After the steel wall 83 is constructed by driving the steel pipe 2,
in a case where the steel pipe 2 is exposed, so that it is not
preferable in appearance, the steel wall 83 may al so be subjected to
makeup with concrete. [0078] Next, a steel wall 33 that is a
nodi fied exanple of the steel wall 3 will be described with reference
to Fig. 6. The steel wall 33 uses a Z-shaped steel sheet pile 31 as a
steel sheet pile constituting a steel sheet pile wall. The
Z-shaped steel sheet pile 31 includes a web 3la, _.a pair_of flanges
31b whi ch EXtRARFL IR iCQUEFGLERLBPYOLTYE diltectrEAsPEPBNTbot h si de
edges of tﬁﬁfﬁﬁb 3la, and joints 31d provided at |eading ends of the
fl anges 31b. erefore, the Z-shaped steel sheet pile 31 has an

approxi mat e shapg ebnpakicthe {ﬁgéﬁh@p%dcgkgﬁkuégfgﬁ &%ﬂﬁﬁéLoanstee
shaped steel sheet piles

sheet pile wall formed by connecting the Z-

31 has appfendemmtienylt SersadiErshaps ash thah Of ot Beesl eglectgelic Ride
wal | formed by connecting the hat-shaped steel sheet piles 1 except

t he positianHe$haped jsterfl 3 drisedivfiftdoentintEhatatiiag tid stetkalhesheet
pile wall has a shape in which a peak and a valley are repeated

al t er nat elBi1le epdgghe H-shapphesteekl thiegeb? tensfispysied rnwvall dodsy
portion on one face sidﬁ of  the steel sheet_ pile wall conposed of the

Z- shaped SYa¥ei9sRBeCVRFiaR BRI RFJUCtrey theRSstat® BRI E™ 1Horti on
f th t eel. _Ri 2 th |l ey. portion.. T
Tt SRR L L0 00 90 T St it

circunferential surface o I's in

webs 3la QfydRanl Wo-msaRad o5l Rt nSHe8_ 1 M 183 31pok le, in then
t he steel ngl 33, an overlap beam structure in mﬁlcﬁgéﬁ% Efs%ape
steel sheelripiihg 3% and HhehSi@eLlsHINE 2 @k8cHOVe force stand is
required, or, when the ground is hard, deformation of the
H-shaped steel itself easily occurs, and there is a need to drill
the ground in advance with an auger or the like.
[0072]

In addition, it is preferable to join the steel sheet pile
and the steel pipe 2 at upper end portions thereof by coping,
welding, bolts, a drill screw, or the like aftexr driving.
[0073]

Further, in a case where higher rigidity is required, it
is possible to obtain high rigidity by joining and integrating
the steel sheet pile and the steel pipe 2, thereby making the
integral beam structure. In a case where required rigidity is
lower than in the above-described case, by making the overlap
beam structure in a state where the steel sheet pile and the
steel pipe 2 come into contact with each other without being

joined to each other, it is possible to attain a reduction in

processing labor or cost for joining the steel sheet pile and
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joined to each other is suitable, and in construction thereof, a
construction nethod at the tine of the overlap beam structure anong

t he above-descri bed construction nethods for the steel wall 3 can be
suitably used. For exanple, it is possible to use a nmethod in which
after the ground is first drilled by the construction apparatus 11,
the steel pipe 2 and the Z-shaped steel sheet pile 31 are separately
pressed into the ground. A drilling range 35 by the construction
appar at us dife altdi $itde® ks 8abRNGendi ch includes al nost the
entirety of the Z-shaped steel sheet pile 31 except the vicinity of
every other joi mur3hewhi ¢h & dterdferndere thet hegelr idddeng 1anget3bs a
However, as described above, in a case where the joint 31d portion of
t he previ oirsi) idrg seafZoshelpedosseehcshertappiire t8¢ Idovsinotthienearfler e
with drilling by performing drilling in advance, the drilling range
may al so bAugGet as Fhntdsil drngefeyien 1ambechelnperTied yindo £he stee

Z- shaped steel _sheet pile i.S ingcluded therein. [0Q81] .

Furt her, tl?féoez-zshﬁggdg’é?% St ngal 523 By gl %“([) t&be §reGénPoRg by
one, and the - t.ee eel. pi ' I.Ch o]

31d are fiﬂ%éﬂgn%t%v]\ggggeﬁﬂ@l% 3% %%l%%ogéﬁ%sé ga\ggtb .C‘yﬁl&rl&gtjggggg e

where the {nwQ Z-8haRedrSbeetnshaalepidies 31 opistdtddiepapsed, ot tehs
possible to carry out basically the sanme construction nmethod as that

for the ahaue-1dpsse icbetd hat-shaneshsdéepl 1shaeippidsed infurdhregrowmso
in a case where the Z-shaped steel sheet piles 31 are driven one by
one, a netWudd pealfsomangeptiddlieg hnvibiich mafner . t Hehatafwirepi peer i
driven with a center bored piling method by using the constructjon
appar at us Berd greupdshepdd Bl Ehdst conpindt itheppeedbdigld, 3 with
In a case where .the h%t-spaggd steel sheet pile or the Z-shaped steel
sheet pil 9% ppiS 84% §1PAR L%l sheet pile, conpared to a case
where a U d steel sheet pile which will be described later is
applied, sincethere is no need to take into account positional shift

between the steel,rgheel 4¥ besilidndebetroa) dedi Bsustromal fapr hpam
structure in which intact rigidity of the steel sheet pile and
rigidity o, thetsdrelalpi P& marvea ssnedconstructed by driving the steel
pipe 2 while making the steel pipe 2 follow an existing steel
sheet pile wall 6. 1In this case, by driving the steel pipe 2
while making the steel pipe 2 follow the face on the opposite
side to the side being mainly subjected to earth pressure, of
the steel sheet pile wall 6, it is possible to make an overlap
beam structure in which the steel sheet pile (the hat-shaped
steel sheet pile 1) side is subjected to earth pressure. Since
the existing steel sheet pile wall 6 is used as it is, rather
than being removed, it is very reasonable.
[C075]
In driving the steel pipe 2 while making the steel pipe

2 follow the existing steel sheet pilewall 6, i1f an upper portion

ont the side where the steel pipe 2 is driven, of the steel sheet
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[ 0082] Next, a steel wall 43 that is a nodified exanple of the
steel wall 3 will be described with reference to Fig. 7. The steel
wall 43 uses a U shaped steel sheet pile 41 as a steel sheet pile
constituting a steel sheet pile wall. The U shaped steel sheet
pile 41 includes a web 41a, a pair of flanges 41b which extends
obliquely fromboth side edges of the web 41a so as to spread each
other, and joints 41d provided at |eading ends of the flanges 41b. A
steel sheet, pile | ,formed hy connect.i t he U-shaped steel sheet

i les a1 AR it SPORRE, iaS st a1y e o Sitaues B s order
pile wall f. d CLi t aj s te e '

except thé%'5£?t?%%h%?q@%egf%?%f§§f% #%fgsgggTéhtﬁhéﬁ %hégﬁééség%% in
whi ch a peakaaiubawhakb bRy E6ReALEM Al 18 Nae! ¥s HAR83h edhéh shee!
pipe 2 is disposed in a valley portion on one face side of the steel
sheet pil esivil thepaposedteblifiod)2shaped venst eeltisheekepi $iasetd biand
is also in a state where a portion of the steel pipe 2 enters the

val | ey portdldné, Idrithieigcabe sifeahpibeshafedtrsarealpmshepbrpide offl the
since when viewed froma face on one side, a state is created where a
val | ey andt&cgealedlr P¥6r Wedib§ i PrEPeRE e SPHFeaxteREIPEFEECVANTes

41, the steel pipe 2 is di d at ther U-shaped steel —sheet

il 41, TRE SIREN EPIEERISPARCEdIC SUY GEUE LHE “SCE0IP a6 LL1EM
tact w ' j;0iznt s 41di tate wh it h

nicred {REVET TSy ROTEY G 6T L 6l o Urshaped ot cel sheet pile 41

Further, tra@7khange 41b on one side of each of the U shaped steel
sheet piles 41 adjoining the left and right sides of the U shaped
steel sheet pil&s4lmethdd @fparivimg ahet ficest eebepd pa t2i epireriergbl be
valley side is in contact wwth the outer circunference of the steel

pi pe 2. The Hiimeeths sbeel bapstiley ugiipe a0 Fes sdtn e tdeed + hfiposkébhidt h
of the U shaped steel sheet pile 41. In_addition, the steel pipe. 2
may al so BEVR¥AE’ 19! ComrBSEntietoritiec £oh t b e e BO 44k b Riydng is

U- shaped l et pi,l e 41 by .maki t.he, di amet er .of. the steel pipe
2 har Lovel ERERTT he T tih e a L ehdpte b o EfieaRls 18 BEfpeBal
Also in theistRelLyaldif3.a dk1QLLLAR PS@Q}itﬁfEsts!ﬂi‘i—‘l !c%néﬁis:gégisn and
in construction thereof,” a construction nmethod which is use or the

overl ap beaghsdir Ugisld€scAiBDabbee AhaLc886 GhicRethad@ng {$pkir8hrmed
net hods for the steel wall 3, can be suitably used. For exanple, it

i S possi bbg tonusetes, met Hda: i1 kehi dhivftermdhe Igroolped pes fhrmst by
drilled by the construction apparatus 11, the steel pipe 2 and the
U shaped $PBafiamekly pireesing—in the steel pipe 2 having a cutting bit

at a leading end thereof, thereby making the steel pipe 2 follow
the steel sheet pile 1 while punching the concrete on the front.
If it is a rotary press-in construction method, even if it is
not the same extent as in the press—-in method, vibration is much
smaller than in at least a vibratory hammer construction method.
[0077]

After the steel wall 83 is constructed by driving the steel
pipe 2, in a case where the steel pipe 2 is exposed, so that
it is not preferable in appearance, the steel wall 83 may also

be subjected to makeup with concrete.
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41 are pressed into the ground. It is possible to set a drilling
range 45 by the construction apparatus 11 at this tinme such that the
U-shaped steel sheet pile 41 in which the steel pipe 2 is not

di sposed on the valley side is disposed astride the two drilling
ranges 45. Therefore, even if the drilling range 45 is set relatively
narrow, since the entirety of all the U shaped steel sheet piles 41
falls within the drilling range 45, press-in of the U shaped steel

sheet pil e dhbdyecomes easy. O, a nethod is also acceptable in which

after the steel pipe 2 is driven with the center bored piling nethod

by using the comskrtyciisresdppanat 83 dHat tilkeaUnsdihies skeeblehettthp | e
41 is pressed in. [0085] Next, a steel wall 53 that is a

modi fi ed exoegll @adf 3hellst el deatliBedinithheedesentdeh wilth fef iftence
to Fig. 8. The steel wall 53 uses the U shaped steel sheet pile 41 as
a steel stat@elpiwipd lcdRsEsentd g shapedeFtentet Rt @& Bl 8Fnf 13135 to

the steel wall 43 illustrated.in Fig. 7. However,, the.dianeter of the
steel pi petESts Bide CRAFFOWRF Ehah %Feejwis(f’tel\&oplgﬁewﬁ} haped st eel

sheet pile 41, gt Eéﬁfé%g#aé@eéls glreg tﬁ%&‘hﬂﬁargcé%%{etsi angéeﬁé{@,pﬁ o

steel pipe 2 enters’t ey si st eel

41, ther egyaiqpréfng_uiam;@scg%a@maﬁ td iR 14480 Lheopbsbiaped

steel sheet pile 41. Further, the steel pipes 2 are disposed
at each Ushaped csiseetoshenih pile ddggsabliethd hab 8ver yarmt Hetlnts siaped
steel sheet pile 41. In this case, since disposition of the peak side
and the valdeyidsiddetoletitny)}sitped sheeflshees Jlik.esThereforenreited
alternately, the steel pipes 2 are_ alternately di sposed on twy faces

of a steel?ZgHeedpptechatlietorpdsed! dias BE BPRAAPER SR s8LPenRetPHI] es

4l [00861the hat—-shaped steel sheet pile 1. A steel sheet pile wall

formed by connecting the Z-shaped steel sheet piles 31 has

approximately the same shape as that of the steel sheet pile
wall formed by connecting the hat-shaped steel sheet piles 1
except the position of the joint 31d is different. That is,
this steel sheet pile wall has a shape in which a peak and a
valley are repeated alternately.

[6079]

The steel pipe 2 is disposed in a valley portion on one
face side of the steel sheet pile wall composed of the Z-shaped
steel sheet piles 31 and is also in a state where a portion of
the steel pipe 2 enters the valley portion. The outer
circumferential surface of the steel pipe 2 is in contact with
the webs 31la of the two Z-shaped steel sheet piles 31.
[0080]

In the steel wall 33, an overlap beam structure in which

the Z-shaped steel sheet pile 31 and the steel pipe 2 are not
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In the steel wall 43, any case of the integral beam structure and the
overl ap beam structure can be considered, and in construction
thereof, it is acceptable if an appropriate construction nethod anong
t he above-described construction nmethods for the steel wall 3 is
adopted. Further, a drilling range 55 has a l|larger dianeter than the
di aneter of the steel pipe 2 and becones a range which includes a
portion except the joints 41d of the U shaped steel sheet pile 41.

[ 0087] . . Next, a steel wall 63 that is a nodified exanple of the
steel wal 1393169 Foradestlrehdd fblhak bt erdfctn ConEitgyctyonddensotn

t he steel wal|l nt act th the b la on

the valTef erhelhrt il iEEhal A ihe S o f 20 Sl ol 4 bRiE St

steel wall, ' IC h ' Seiht.a caontact

W ih the b Ik A The e & heh Pk E e PLaR e R RdR L P ST,
1. That is4211hg shfebe PhiPEadb1iyS uisBaCONERAC oMbl e PeaKs RYdd i1 Ok ot he
face on one side of a steel sheet pile wall. 0088] In the
steel wal lus&3a méthisl passhbile sfaetrakiee tdreunbove-fiestr Hbedl tatwgitak
beam structure by joining and integrating the steel pipe 2 and the
hat - shapedosiségrcs hertagpdratus [13,t hhe soesl pipe £ podsitd &-tsbapbtai n
higher rigidity than .in the steel wall 3. Therefore, a structure is
made whi cFteglesert Pider df aFecasrarmed by RrgRapdringidIthe 9¥rnd n fhe
steel wall, 3.is require

F her, | 1 63, it 1 .
possi bl {8 HRRBO S gy O bR o b A S FRRRR tuer Ll ir 44 EABE
Jorning the aleslodhbich AROLIAS: Rako3Raled S SISl e ehapkll

this case, the sane rigidity as that in a case where the stee

is made tetbelt beeoyaiilap 3neanmtept UHAINA Jisi@t BENGsery Hraddi thepe an
installation range (a width perpendicular to an arrangenment direction
of the haBlshhpel kimetfestesetviphl €ise 1Jridfl irke rahgel 3%al IRBEvRECOAES
wider than in the steel wall 3. In this way, since space efficiency
det eri or afl8§Crifped HPase 16f a t¢ps Wdekapt e anisttr dédupertiqn jof the
advant ageous to uiggéhe steel wall IL.n construction

3. [0089
of the stBEFVWAR? ?&ﬂﬁqufﬁﬂ?épﬁﬁtéﬁﬁgi ﬂ@%ﬁiéﬁﬂﬁt?&r&?eé not

construct i Lar i r tLuciure anmo t he
construct Fgﬁegrrg%gﬁg%{t? oc_rh!{ﬁielrg gglﬁmﬁﬁ%@@’aﬁﬁb}eﬂﬁﬁ t ﬁb'gf}%fau &d. the
Ther ef or eqrk 01 CROSEAHYL QY Qisbhse sgeecelsl\ﬁ@hu?%awb@ S enwhefge t he
steel pipe 2 is Jjoined to the hat-shaped steel sheet pile 1, as
descri bedeabovety psesshd E-ishapesf etael shédte gard gnniiegidelhbéag by
usi ng the construction apparatus 11. However, when drilling a portion
wher e t hetherein.

[0081]

Further, the Z-shaped steel sheet piles 31 may also be
driven one by one, and the two Z-shaped steel sheet piles 31
in which the joints 31d are fitted and swaged may also be driven
as a set. In a case where the two Z-shaped steel sheet piles
31 constitute a set, it is possible to carry out basically the
same construction method as that for the above-described
hat-shaped steel sheet pile 1. Further, also in a case where
the Z-shaped steel sheet piles 31 are driven one by one, a method

is also acceptable in which after the steel pipe 2 is driven
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hat - shaped steel sheet pile 1 is driven, except the vicinity of the

joint id, there is a need to nmake a drilling range 65 wider than in
the case of the steel wall 3. [0090] Next, a steel wall 73 that is a
nodi fi ed exanpl e of the steel wall 3 will be described with
reference to Figs. 11 and 12. The steel wall 73 is a steel wall in

whi ch the dianeter of the steel pipe 2 is made large with respect to
the effective width of the hat-shaped steel sheet pile 1, and the

steel pipe,Zhas gl beidht ¥i byngBkdithbd 8, ssaely PhBecdnbevec@ion

| arge cross section. Therefore, in a case where high rigidity is
requi red fapdha st eel wed lz-Ehaped beeolesharetspiilabde ist puessed. in.

[ 0091] The steel pipe 2 is in a state where a portion thereof
enters a vall ey Iport case ofha e that hehapbdrsdesteshedieesi péle andthdhe
steel pipe 2 conmes into contact with the flange I b or a corner

portion beivd@rachetrrangeesh Pide LAcARRHE tof thas el shepEdPsteel

heet pile 1. Further, the steel pjpe 2.is di d.at

other hat -SIBRAELERA CCREITHA & O THRHEE SERGh TEChP HTS foach ttl s
h hat - shaped steel 0l . itien,. .t lo P

Tay al so D AEssIeBEu EREEl Y bBolichy A0C (Whxe 1€ B BCedLBRake

interval w (RRRnRNph 8L e Mk 1 Whsr ! Berabes! tid preed ahgedi spnsSed
at every other hat-shaped steel sheet pile 1, such as an interval

when the stieebnpidesgdraee £H aposesratp byenystime that- shapdehst eedct
sheet piles 1 or the like. [0092]
rigidity of the steel sheet pile and rigidity of the steel pipe
are summed.
[0082]

Next, a steel wall 43 that is a modified example of the
steel wall 3 will be described with reference to Fig. 7. The
steel wéll 43 uses a U-shaped steel sheet pile 41 as a steel
sheet pile constituting a steel sheet pile wall.

The U-shaped steel sheet pile 41 includes a web 4la, a
pair of £langes 41b which extends obliquely fromboth side edges
of the web 41a so as to spread each other, and joints 41d provided
at leading ends of the flanges 41b. A steel sheet pile wall
formed by connecting the U-shaped steel sheet piles 41 has
approximately the same shape as that of the steel sheet pile
wall formed by connecting the hat-shaped steel sheet piles 1
except the position of the joint 41d is different, and has a
shape in which a peak and a valley are repeated alternately.
[0083]

The steel pipe 2 is disposed in a valley portion on one

face side of the steel sheet pile wall composed of the U-shaped
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In the steel wall 73, even if the integral beam structure in which

t he hat-shaped steel sheet pile 1 and the steel pipe 2 are joined to
each other, as described above, is not nmade, high rigidity is
obtained sinply with the steel pipes 2. Since the steel pipes are

di sposed bei ng spaced at an interval corresponding to one or nore
hat - shaped steel sheet piles 1, it is preferable to adopt the overlap
beam structure. [0093] In the case of the overlap beam
structure, it becones possible to separately drive the steel pipe 2

and the hat=S&lap8acstRelesidetnPiteaispnin & REAGR URES SsPaBlEM 9dd
above. At this, ti . for, exanpl press-in is. perforned while

per f or m ng 4 ISFF?ESFW as?r?‘n(tge?slwﬁh%ov iﬁfc??ﬁﬁl%bpa&&nﬁ%e £258i ¢h Hfte
auger scr i j sieel,: pi N j V£

1 Tt rat o TRTETGTE 18T SISt bl T phETs1 e R e LEckO SR £ on
hat - shapednd eedic shestat ke craaitlely Wi £hathe 195684 Bgﬁ@a@agg%rﬁ@ﬁ
cone into contact is set to be included in adjacent drilling ranges
75. I n thiy wayfetrhetdv+shagedesickilonheét thtcl dratdlshapedsisé €elpishkeet
pile 1 enters a state of being drilled to include even the portions
of the joilst diFdoaedtdie everyshper Lisdeipesheteepidheek. piihethl s Wag,
it becones possible to nore easily press the hat-shaped steel sheet

pile 1 inPyteReCHIHIHPrantigddb¥idre Ph tifestagk répPet Hid Sove Ao akEam
t t - | ,be drill.ed by.t T ti
St g IS PURE T S0 B L DY Le SORSLIELL O e
pi pe 2 andnthg,hatyshaped, staek §bﬁ§fhe Ri- agoée@r gggéw%eiée%ftl@ 21.

case, the steel pipe 2 and the hat-Shaped steel eet pi may al so

be drivenrurtaekherg suashaiplhrhase Beaa ok bhiedragik goihaHed s+EBQ94]
In any of the steel walls 33, 43, 53, 63, and 73 illustrated in Figs.
6 to 12, sheekarilest 4l bHéotaseg wherlefithendtréght waldesHHOEh&iUgshipbds
been described with reference to Fig. 5 by using
steel sheet pile 41 with a portion of the steel pipe 2 entering
the valley side is in contact with the outer circumference of
the steel pipe 2. The diameter of the steel pipe 2 is set wider
than the width of the U-shaped steel sheet pile 41. Inaddition,
the steel pipe 2 may also be made to come into contact with the
web 41la of the U-shaped steel sheet pile 41 bymaking the diameter
of the steel pipe 2 narrower than the width of the U-shaped steel
sheet pile £1.
[0084]

Also in the steel wall 43, an overlap beam structure is
suitable, and in construction thereof, a construction method
which is used for the overlap beam structure, among the
above~described construction methods for the steel wall 3, can
be suitably used. For example, it is possible to use a method

in which after the ground is first drilled by the construction

apparatus 11, the steel pipe 2 and the U-shaped steel sheet pile
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an existing steel sheet pile wall, it is possible to make a steel
wal | having the overlap beam structure by driving the steel pipe 2
whi |l e making the steel pipe 2 follow the steel sheet pile wall.

[ 0095] In the steel walls 3, 33, 43, 53, 63, 73, and 83, the
|l ength fromthe top to the bottom of the steel sheet pile (a wall
body) and the length of the steel pipe 2 may al so be different from
each other, if necessary. For exanple, as illustrated in Fig.

13, the | e{;?%giegﬂﬂé%sle%nﬂ{t{b themdhedt oprt Qstﬁ}f‘ssltl??ntlfeom SEF a})bﬁilling

| ongi tudi n ection of a steel sheet pile wa (a wal ody 9)
conposed ofardeeb Shept qiinsesuRy. oflfpdre tmrdel shothi v fhe rsespechat o
the length (the length fromthe top to the bottom in the

| ongi t udi neite di-séetpiednsoéel hehestteplilpi 2 h WByckhbhe estiqry el eéntg h
of the steel sheet pile, a rational design such as being capabl e of
maki ng t hendertspasfedawnebediadl poriidh Shotis@oseransihédet Fee st

heet pil dth t eel pi de to hav | th
becomes. pabor bt ranges Bt ASCGERBron-RtEn 4€ FIF(TTaSd FRAERgS
14, it is al i Ll t . h
of the stell SoRORATE N (T ERrT Ty ot A oer e PRenpERd O
of the steglop %%be%t Thaekengt Baf 1o iheid ad @rtihe ihet toayefas he

steel pipe 2 can be déternmned fromthe viewpoint of fthe rigidity of
the steel ywalds$ i3 0B8ZhABrshIpedItealdsicht Ailéhilsbetales idasy.case,
where boiling, heaving, or circular slip is a concern when the |ength
fromthe tometbothis ottoacobothkeledld vbodh Htiar tthe sheel exkipent b3

the length of the steel pipe 2, the length fromthe top to the
bot t om of dieramalvithod{eo crayebeleEtd RGN fIFthedpBYt UEHNE hELSt eel

5;?‘;92 [ 0(909116 t::luré:éirc])% g;taggéag\@sl; llﬁ,Sthg%’-s%%peESSteese%L’ sgggt 7p3ileV\Q§nis
pressed in.
[0085]

Next, a steel wall 53 that is a modified example of the
steel wall 3 will be described with reference to Fig. 8. The
steel wall 53 uses the U-shaped steel sheet pile 41 as a steel
sheet pile constituting a steel sheet pille wall, similarly to
the steel wall 43 illustrated in Fig. 7. However, the diameter
of the steel pipe 2 is made narrower than the width of the
U-shaped steel sheet pile 41, so that a state is created where
a portion of the steel pipe 2 enters the valley side of the
U-shaped steel sheet pile 41, thereby coming inte contact with
the web 4la of the U-shaped steel sheet pile 41.

Further, the steel pipes 2 are disposed at each U-shaped
steel sheet pile 41 rather than every other U-shaped steel sheet

pile 41. In this case, since disposition of the peak side and

the vailey side of the U-shaped steel sheet piles 41 is reversed
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the steel wall in, for exanple, cofferdamor the |like, corner
portions are forned at the steel walls 3, 33, 43, 53, 63, and 73.
Here, in a case of formng a corner portion in which the face on the
side where the steel pipe 2 is disposed becones the inside, the
foll owi ng problem arises. [0097] A description wll be
perfornmed taking the steel wall 3 as an exanple. As illustrated in
Fig. 15, if disposing the steel pipe 2 at each of the valley portions
adj oining each other at a corner portion is attenpted, the positions

of porti orfs GHEIEHE Ly cbhe 5itEEd DiRRRA ke adcrraphety dsnossd pp twe

not possible to dis the steel pipes_ 2. Therefaore, as illustrated
Mo F s S a e O BB e et Sl o the ror P Fhpeed St
di sposed alh Ll 5988 @f .the valley portions adjoining each other
across a corner. However, in this case, depending on the rigidity of
the steel jooee]2 or the steel sheet pile 1, lack of rigidity is a
concern. In addition, in Fig. 15 or the like, steel wall divided
sections are nmale thewhiedl tveel Ir dSpeehiyveaperdt orise afntidyeadt eebmwal | s
3 that are di sposed approxi mately perpendicular to each other so as
to inter p@%%tééﬁr@cp pBetavEeT lebdree shsuat ure candpp sedsideved f engnt
directions. A state is created where these steel wall divided

sections are “CBAREEEEYCE ot kP ot Hér 1SafCERBERBEI Rt Bt (AR OPrdas8)
Therefore, for _examle pllustrated_in Fig. 17.. a,configuration
may al so 6@“%&5§C?28§h?% %éj%ﬁ?ﬂg %%F 8?88?‘%?% Fu tc%ﬂﬁﬁgu?%ﬁgn
provi ded glchBasSESLlHY Ree10fa By @&Qeéd&éﬁe’{éd.onh“éggh%f??,d %'ﬂtn&flgg‘;

t he hat-shaped steel sheet pile 1 as a st sheet pile is connec

to the joirahgtoss siela PhpgesBingtidretifan the diahBeest@eltHY BEedl at
whi ch the steel sheet pile joint 7 is provided, is disposed in a

val | ey poptiben2 @éndaheeotenr trhegeorhmarh sndéudés & pomsiohusntepiathe

di vided section on one side anong two steel wall divided sections

or t hogonaP ot Bt8athd ot herh it 1Pharesr séeeposhedn w¥le ‘dor ner inter posed
therebetv\ﬁg\%9 Ehe hat - shaped steel sheet pile 1 in which the joint Ic
i S engage {h the steel sheet pile joint 7 of the steel pipe 2 is

the hat- shaped gieel sheelipide k:0pnbbe: oi06,0091 85 eddifROLR LR "
the steel wall divided section on the other side.
steel wall 3 will be described with reference to Figs. ¢ and
10. In the steel wall 3, the steel pipe 2 is in contact with
the web la on the valley side of the hat-shaped steel sheet pile
1, whereas the steel wall 63 is made such that the steel pipe
2 comes into contact with the web la on the peak side of the
hat-shaped steel sheet pile 1. That is, the steel pipe 2 is
in contact with a peak portion of the face on one side of a steel
sheet pile wall.
[0088]
In the steel wall 63, it is possible to make the
above-described integral beam structure by joining and

integrating the steel pipe 2 and the hat-shaped steel sheet pile

1. In this case, it is possible to obtain higher rigidity than
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By passing the portion on the armlc side of the joint id of the

hat - shaped steel sheet pile 1 up and down through a slit of the joint
for steel pipe sheet pile 7 of the steel pipe 2, a state is created
where the joint for steel pipe sheet pile 7 of the steel pipe 2 and

t he hat-shaped steel sheet pile 1 are connected. [0099]

Further, as another configuration of the corner portion, for exanple,
as illustrated in Fig. 18, a structure may al so be used in which a

joint sectionifl coaReSesh 0fs [ NgnaraTLeOla sthfchake shappdesinebn sheet
pile 1 and the joint id of a leading end of the armlic is welded to

the steel @fpe-awhirok bscdéspasad hngaecvakigydpoy titem ah ahee:ﬁl’dee:m
the corner side of a wall body section on one side.
confi gur atwailnl i3 irmmdequireki. chlFuthishgmi A theobtehd hatl s@fap@d: sitseel

sheet pile 1 of an end on the corner side of the wall body section on
t he ot her il Kogsade tbhet ﬁ@o‘é%ﬂ%i‘a@éitﬁq K@ TAEP| bBBEyS§€‘é‘%1F‘b‘?? on

d ted, t he, st
The | of nt '%erﬁfq”xﬁﬁ%g?mé’a% shgelmiBe 4 ond *3%%9% S pgP ey deet
t th d_t teel @Qgg
plolr eI 2naﬁlop@e€faé| ngﬁ% hgllSo? “Qféo’(r)#ﬁg %ﬁge 9%‘%5' ft glbg‘gurt% C%‘%ei e
pref erabl eufé‘a_%teaelcﬁa&%gw% iRudepdechs mlcmaﬁ fbﬂeahplse&uéeﬁké% 8

of the st pl pe 2 the armlc and the joint 1d of the hat-shaped

steel sheefptiiredl Wohchddst tennest edsttaliheipni phingectd and:iar e
di sposed approximately linearly. [0100] Further, as still
anot her comédgurditdudarotot he eoraegement idinedtgonerdnphe, hag-shaped
illustrated in Fig. 19, joint pipes 7 (tubular joints) are provided
at both thetesleahesitppéles bhdi ('Hhe\l\ﬁlt@ﬁll sajl s é%ﬂ:oi“ﬁsawﬁﬁﬂfegfhan

POrLIOn 9N 415 1o eRLeSt e e o o2eheol o el i e
al so be sugh that the i ohnthPLRES Jr 2he SPOPESS BlahOs LARAIdICE 15
advantageous to use the steel wall 3.
[0089]
In construction of the steel wall 63 having the integral
beam structure, a construction method for the integral beam
structure among the construction methods for the steel wall 3
can be suitably used. Therefore, in construction of the steel
wall 63, in a state where the steel pipe 2 is joined to the
hat-shaped steel sheet pile 1, as described above, press-in is
performed while performing drilling by using the construction
apparatus 11. However, when drilling a portion where the
hat-shaped steel sheet pile 1 is driven, except the vicinity
of the joint 1d, there is a need to make a drilling range 65
wider than in the case of the steel wall 3.
(0080]

Next, a steel wall 73 that is a modified example of the
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In the above-described three configurations of the corner portion,
the corner portions of all the constituent walls 3 are connected by
a joint and also shift does not occur in a normal direction. Further,
the steel pipe 2 is disposed at the corner portion. In addition to
this, since the steel pipes 2 adjoining the steel pipe 2 are
respectively disposed closely in two directions perpendicular to each
other, it is possible to secure rigidity even at the corner portion.
[0101] In case, .of using the joi.n ipe 7, by filling the
ot de si dERet vend PoTH BEpEETer (e it BPPErfiee HonbbErt ot e i s
possi bl e tp, se e r . St.oppR e {m|nee. Ln all ey, .Since
the filli ngz ‘of %%{r%r?%\gé?sw%elr ?%’r Egdgo#%é at aﬁ‘e l(lr:lo‘r”}r%g?ﬁp@?%doln% Seveén

if the fildd RHcOfLdBY bapei S iBORANE TRGgedM dICEEBEEE i} LA Qs S
can be suppresgeJ% babe I% addition?ethe join m%ich isq%5§§ﬁ€£$§ at

the steel wiidaé 3fithabktbshbped dtedinehastyidle [10idnd koe steel paipee
7, and as described above, the joint of the steel sheet pile nay al so
be used, & hpsilmigd hiayidig obherakioiomthsstael prigs rhpvalsbabee useds
and in short, it is acceptable if a structure is nmade in which the
steel pi pfEcEign -t HENAXVATHi pB D CaRE thrrshéah Bikdatityi ie reanised

connected L9 RSN RLOPM L BY1 ', 1.4 NMacohekehens e S AN 3 12202
[0091]

The steel pipe 2 is in a state where a portion thereof
enters a valley portion of the hat-shaped steel sheet pile 1
and the steel pipe 2 comes into contact with the flange 1b or
a corner portion between the flange 1lb and the arm lc of the

~hat-shaped steel sheet pile 1.

Further, the steel pipe 2 is disposed at every other
hat-shaped steel sheet pile 1 rather than being disposed at each
hat-shaped steel sheet pile 1. 1In addition, the steel pipes
2 may also be disposed so as to be spaced apart from each other
at an interval wider than an interval when the steel pipes 2
are disposed at every other hat-shaped steel sheet pile 1, such
as an interval when the steel pipes 2 are disposed at every two
hat-shaped steel sheet piles 1 or the like.

[6092]

In the steel wall 73, even if the integral beam structure
in which the hat-shaped steel sheet pile 1 and the steel pipe
2 are joined to each other, as described above, is not made,
high rigidity is obtained simply with the steel pipes 2. Since

the steel pipes are disposed being spaced at an interval
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1. hat-shaped steel sheet pile (steel sheet pile) 2: steel pipe 3:
steel wall 5: drilling range 6: existing steel sheet pile wall 11:
construction apparatus using an earth auger 14: auger screw (drilling
shaft) 31: Z-shaped steel sheet pile (steel sheet pile) 33: steel

wal | 35: dritling range

corresponding to one or more hat-shaped steel sheet piles 1,
it is preferable to adopt the overlap beam structure.
[0093]

In the case of the overlap beam structure, it becomes
possible to separately drive the steel pipe 2 and the hat-shaped
steel sheet pile 1 into the ground, as described above. At this
time, for example, press-in is performed while performing
drilling by using the construction apparatus 1l with the auger
screw 14 inserted into the steel pipe 2. In this case, as
illustrated in Fig. 12, the driving position of every other
hat-shaped steel sheet pile 1 with which the steel pipe 2 does
not come into contact is set to be included in adjacent drilling
ranges 75. In this way, the driving position of the hat-shaped
steel sheet pile 1 enters a state of being drilled to include
even the portions of the joints 1d of the hat-shaped steel sheet
pile 1. 1In this way, it becomes possible to more easily press
the hat-shaped steel sheet pile 1 into the ground. Inaddition,
in the case of the overlap beam structure, the ground may also
be drilled by the construction apparatus 11 in which the steel
pipe 2 is not set, before the steel pipe 2 and the hat-shaped
steel sheet pile 1 are driven. In this case, the steel pipe
2 and the hat-shaped steel sheet pile 1 may also be driven into
the ground which has been drilled and softened.

[0094]

In any of the steel walls 33, 43, 53, 63, and 73 i1lustrated

in Figs. 6 to 12, similarly to the case where the steel wall

3 of Fig. 1 has been described with reference to Fig. 5 by using
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41: U shaped steel sheet pile (steel sheet pile) 43: steel wall 45:
drilling range 53: steel wall 55: drilling range 63: steel wall 65
drilling range 73: steel wall 75: drilling range 83: steel wall

an existing steel sheet pilewall, it is possible tomake a steel
wall having the overlap beam structure by driving the steel pipe
2 while making the steel pipe 2 follow the steel sheet pile wall.
{0095]

In the steel walls 3, 33, 43, 53, 63, 73, and 83, the length
from the top to the bottom of the steel sheet pile {(a wall body)
and the length of the steel pipe 2 may also be different from
each other, if necessary.

For example, as illustrated in Fig. 13, the length (the
length from the top to the bottom) in the longitudinal direction
of a steel sheet pile wall (a wall body 2) composed of steel
sheet piles may also be made short with respect to the length
(the length from the top to the bottom) in the longitudinal
direction of the steel pipe 2. By shortening the length of the
steel sheet pile, a rational design such as being capable of
making the length of an embedded portion shorter than when the
steel sheet pile and the sieel pipe are made to have the same
length becomes possible.

On the other hand, as illustrated in Fig. 14, it is also
possible to make the length from the top to the bottom of the
steel sheet pile wall (the wall body 9) longer than the length
of the steel pipe 2. The length from the top to the bottom of
the steel pipe 2 can be determined from the viewpoint of the
rigidity of the steel walls 3, 33, 43, 53, 63, and 73. At this
time, in a case where boiling, heaving, or circular slip is a
concern when the length from the top to the bottom of the wall

body 9 is the same extent as the length of the steel pipe 2,
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CLAIMS 1. A steel wall conprising: a plurality of steel sheet
piles which is connected by joints so as to provide a wall body; and
steel pipes which are in contact wwth all or sone of the steel sheet
piles of the wall body with a |ongitudinal direction of each steel
pipe followng a |longitudinal direction of the steel sheet pile,
wherein the wall body is fornmed approximately in a waveli ke fashion

in which a peak and a valley are repeated; and the steel pipe
enters a vahd el iFeBmofnt heoyald dredycangmi ¢ ithe l1aChowyt b hie
steel sheet pile.” 2. The steel wall according to claim1, erein

posi ti onalpshidit liondg ke thomrgspedinad the estdedn digkeween t he st eel
sheet pile and the steel pipe is regulated at a portion where the
steel sheet0O@idle and the steel pipe are in contact with each other

3. The steel wall according to_claiml1, wherein positional shift_ in
t he | ongitudi nalfndFRectissd batheetr tIfe 4Beelsihdet 3pf| S allicPnes Ei el

pive o Al loned g 2 pPriLOhoMTEre Ll 2l Aeel i 1208, Decslee
portions are formed at the steel walls 3, 33, 43, 53, 63, and
73.

Here, in a case of forming a corner portion in which the
face on the side where the steel p.ipe Z is disposed becomes the
inside, the following problem arises.

[0097]

A description will be performed taking the steel wall 3
as anexample. As illustratedinFig. 15, 1f disposing the steel
pipe 2 at each of the valley portions adjoining each other at
a corner portion is attempted, the positions of portions of the
steel pipes 2 overlap each other, so that it is not possible
to dispose the steel pipes 2. Therefore, as illustrated in Fig.
16, a configuration is made in which the steel pipe 2 is disposed
at only one cof the valley portions adjoining each other across
a corner. However, in this case, depending on the rigidity of
the steel pipe 2 or the steel sheet pile 1, lack of rigidity
is a concern. In addition, in Fig. 15 or the like, steel wall
divided sections are made in which the respective portions of
the steel walls 3 that are disposed approximately perpendicular
to each other so as to interpose a corner portion therebetween

are disposed in different directions. A state is created where

these steel wall divided sections are connected to each other
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4. The steel wall according to any one of clainms 1 to 3, wherein the
steel pipe is disposed on the face on one side or both of the faces
of the wall body. 5. The steel wall according to any one of clains 1
to 4, wherein the steel pipes are continuously or discretely provided
inaplurality of valley portions which are continuously forned side
by side in the face on one side of the wall body. 6. A steel wall
conpri si ng: a plurality of steel sheet piles which is connected
by joints so 3s to provide a wall body; and st eel pipes which
are in coftadt’SwR EFI PBFELOPe of the steel sheet piles of the wal
body with gvh%ﬂgitudinal direction of each steel pipe following a

| ongi tudin I'rection of the steel sheet pile, wherei n the

wal I body is forped.gpprs Oxidmt R a j i i kch_a
peak and a vall ey a?e repeateé%&%%%%' ag@y??%§§¥%§%?5?géﬁgswﬁﬁ' a

contact widdnflib@rateeh wheel spi be reiet e widdh ROJdimN roirder &1 e
wal | body. 7. The steel wall according to claim®6, wherein the steel

pi pes ar e steetti plubagl s grodidedatteltieprmaldptrat? af pl voahét poatt ipaak
portions which ape_continuousl¥ fornmed side by side in the face on
one side @pdt’ﬁ]@emlptblﬁy)_f the hat~shaped steel sheet pile 1 as a steel

sheet pile is connected to the joint for steel pipe sheet pile
7.

The steel pipe 2, at which the steel sheet pile joint 7
is provided, is disposed in a valley portion of an end on the
corner side of a constituent wall divided section on one side
among two steel wall divided sections orthogonal to each other
with a corner portion of a corner intefposed therebetween. The
hat-shaped steel sheet pile 1 in which the joint lc is engaged
with the steel sheet pile joint 7 of the steel pipe 2 is the
hat-shaped steel sheet pile 1 on the side nearest the corner
of the steel wall divided section on the other side.

By passing the portion on the arm lc side of the joint
1d of the hat-shaped steel sheet pile 1 up and down through a
slit of the joint for steel pipe sheet pile 7 of the steel pipe
2, a state is created where the joint for steel pipe sheet pile
7 of the steel pipe 2 and the hat-shaped steel sheet pile 1 are
connected.

[0099]

Further, as another configuration of the corner portion,

for example, as illustrated in Pig. 18, a structure may also

be used in which a joint section 8 composed of the arm lc of
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B. The steel wall according to any one of clains 1 to 7, wherein the

| engths in the longitudinal directions of the steel sheet pile and
the steel pipe are different fromeach other. 9. The steel wall
according to any one of clains 1 to 8, conprising: at |east two
steel wall divided sections, each of which includes the wall body and
the steel pipe that cones into contact with the wall body and in

whi ch extending directions are different from each other,

wher ei n end, pAcLtions,of diie 1t ¥Rest ah waldnddimb ded reectioms. Tendiant
each other, so that a corner portion is provided, a joint

i's provi desh@bstihe steealc pkpe lskidcto ithedispasptipat? ahiend spdtsparedn
the corner portion side of the steel wall divided section on one side
anong t he ima saekdy walrdtidhvofled sedtdohse apther side ehe Walhtbety
the steel pipe and a joint of the steel sheet pile of an end portion
on the corsratisgy KRoRngi 8é98f the steel wall divided section on the

LI CR v o TR I N

o1 9 G SR o£FcDygly W P fenl b ool btk sndede

extendi ng gig %\atlilo%%d@' CelLiLEr SNt thd WRRACKiQth@fithogonal to the
above-described wall body section on one side is connected to
the joint section 8 of the steel pipe 2.

The joint section 8 may also be made, for example, by
cutting a portion (the arm lc and the joint 1d) of the hat-shaped
steel sheet pile 1 and welding the portion to the steel pipe
2. Further, it is preferable that a configuration be made in
which the joint section 8 of the steel pipe 2 and the arm lc
and the joint 1d of the hat-shaped steel sheet pile 1 which is
connected to the joint section 8 are disposed approximately
linearly.

[0100]

Further, as still another configuration of the corner
portion, for example, as illustrated in Fig. 192, joint pipes
7 (tubular joints) are provided at both the steel pipes 2, each
of which is disposed in a valley portion on the side nearest
the corner of each of two wall body sections constituting a
corner portion. Then, a configuration may also be such that
the joint pipes 7 are connected to each other.

In the above-described three configurations of the corner

portion, the corner portions of all the constituent walls 3 are
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wherein end portions of the two steel wall divided sections confront
each other, so that a corner portion is provided, joints are
provided at the steel pipes which are respectively di sposed at end
portions on the corner portion sides of the two steel wall divided
sections, and the joints are connected to each other. 11. A
construction nethod for a steel wall in which a plurality of steel
sheet piles is connected by joints, so that an approxi mately waveli ke
wal I body in which peak .and_a,val |l ey are repeated is provided, and
Steel pi pSIEUET RS A0 TR ASCor N EbEER DR RTEHI L8rBaC es
of the wal]. it i i i i f i

fol |l ow ng d&"%%%ﬁg}%ugbﬁ?]% i %gtgié}ﬁeleggﬁ{ﬁ%bs%;&qsgﬁggp aspclt ?gé cﬁ]rgl%r
construct i dTRIN0AI £ QBRELSbAG . this, siNBKItRE A LONHL PSS Lo tieghg
sheet pile by joining the steel pipe and the steel sheet pil'e wth
whi ch t he tdiecaltepilppipentsatat e itdeis]l yodgspbhed el ddel  @rgltlvoof a
mut ual contact portion or joining the steel pipe and the steel sheet
pi l e at adimecitdpnsfrepencdntast toorad¢lonthbef dkeldpdvs igle andecure
inserting a drilling shaft of a driIIin%.device into the steel pipe
of "t he cofFigr&iitgncEeReft sHERICHINEE RRELERBN drivi ng the combination
st eel sheﬁb %ile while drilling the ground in a range w der than the
di anet er Prd steel pi pe under the steel pipe by the drilling

devi ce, Lot . Ri e - oahi natqis et
pile enters a va %%gé%%fﬁf%%lﬁ tpﬁéﬂﬁﬂﬂ{p%ggjﬁaggjﬁgjfgﬂkgﬁggéfiagth
the steel sshestopitre gbiﬁbq;?'?ﬁe%e!? Wil mbethh SOMMAcbnneER e i3t esl
sheet pile on the peak portion side of the wall body. 12. A

const r uct ipessiblborh fsecuaesterdr waloppi ngwhe cfv angplasr.al Thyeiofs sheel
sheet piles is connected by joints, so that a wall body is provided,
and st eel Séngéstmefihlmtcegctmqmttaﬁ ak| perfeumd ginkhatsthel coheer
piles of the wall body with a laongitudinal direction of each steel

pi pe fol | BRFhYCD 1SRG tLEPRA* 1ditfect T BAEbRT R ST mShedt 1pFFEasehe
construct Iignlgggz@ogr COTRId H9%e suppressed.

In addition, the joint which is provided at the steel pipe
2 is not limited to the annular Jjoint for steel pipe 7, and as
described above, the joint of the steel sheet pile may also be
used, or joints having other joint structures may also be used,
and in short, it is acceptable if a structure is made in which
the steel pipes 2 or the steel pipe 2 and the steel sheet pile
can be connected to each other by the joint.
Reference Signs List
[0102]
1: hat-shaped steel sheet pile (steel sheet pile)
2: steel pipe
3: steel wall
5: drilling range

6: existing steel sheet pile wall
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inserting a drilling shaft of a drilling device into the steel pipe
and then driving the steel pipe while drilling the ground in a range
w der than the dianeter of the steel pipe under the steel pipe by the
drilling device; and subsequently, driving the steel sheet pile which
cones into contact with the steel pipe. 13. A construction nethod
for a steel wall in which a plurality of steel sheet piles is
connected by joints, so that an approxi mately wavel i ke wall body in
whi ch a pegk. anths M@ltliey appakepeatesing 41 @ud@daugkeel pipes are
in contact wwth all or sone of the steel sheet piles of the wall body
with a | onpd{ udigedd sdireect(idenldingastheasitleel pipe followi ng a

| ongi tudi nal direction of the steel sheet pile, and the steel pipe
enters a v3li &rgiereidostetlt Rbenhl Plilodistatd isdiceh eaAact with the
steel sheet pile or the steel pipe is in contact with the steel sheet
pil e on t he3 pediesdor@ldn side of the wall body the construction

nmet hod congéjiinqﬁi drilling the ground in a range w der than
the di ametet’ ot-théd "¢ &8M95ipe by a drilling device; and driving the

steel sheejs pid & aRdd Re o8t Cehobt PEII IRl IdRd pangg. 14 A

construction net r a stee In which a plurality of steel
sheet pil esd ste@nneeghaed by joints, so that a wall body is provided,
and steel pipes are in contact with all or sone of the steel sheet
pil es of t4fe: whlilllbiedy reingh a | ongi t udi nal direction of each steel
pipe followng a |longitudinal direction of the steel sheet pile, the
const ruct i D radtEsdd Weddpri si ng: driving the steel pipe while
maki ng the steel pipe follow the wall body installed already. 15. A
construct i o fBtiHdd™or2898t eel wall in which a plurality

63: steel wall
65: drilling range
73: steel wall
75: drilling range

83: steel wall
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of steel sheet piles is connected by joints, so that an approxi mately
wavel i ke wall body in which a peak and a valley are repeated is

provi ded, the steel pipes are provided at a plurality of valley
portions or peak portions fornmed on %gfv%ace on one side of the wall
body, and the steel pipe is in cont fth the steel sheet pile with

a | ongitudinal di_recti tthereof .follqQwi ng a |ongitudinal direction
of the sﬁéel sﬁégg%%#l%%lghgoggﬁgfgbgfion met hod conpri si ng:

‘rjr;it \éiOggOE hg ff)t%gkm&emg,_ Ul 09,81 hgﬁéé‘&"}%ﬂeﬁé gﬁﬁ’éﬂ‘ GOSN N by
y press-in construction ‘net hod.
joints so as to provide a wall body; and
steel pipes which are in contact with all or some of the
steel sheet piles of the wall body with a Jongitudinal direction
of each steel pipe following a longitudinal direction of the
steel sheet pile,
wherein the wall body is formed approximately in a
wavelike fashion in which a peak and a valley are repeated; and
the steel pipe enters a valley portion of the wall body
and is in contact with the steel sheet pile.
2. The steel wall according to claim 1, wherein positional
shift in the longitudinal direction between the steel sheet pile
and the steel pipe is regulated at a portion where the steel
sheet pile and the steel pipe are in contact with each other.
3. The steel wall according to claim 1, wherein positional
shift in the longitudinal direction between the steel sheet pile
and the steel pipe is allowed at a portion where the steel sheet
pile and the steel pipe are in contact with each other.
4. The steel wall according to any one of c¢laims 1 tc 3,
wherein the steel pipe is disposed on the face on one side or
both of the faces of the wall body.
3. The steel wall according to any one of claims 1 to 4,
wherein the steel pipes are continuously or discretely provided

in a pilurality of valley portions which are continuously formed

side by side in the face on one side of the wall body.
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6. A steel wall comprising:

a plurality of steel sheet piles which is connected by
joints so as to provide a wall body; and

steel pipes which are in contact with all or some of the
steel sheet piles of the wall body with a longitudinal direction
of éach steel pipe following a longitudinal direction of the
steel sheet pile,

wherein the wall body is formed approximately in a
wavelike fashion in which a peak and a valley are repeated, and

the steel pipe is in contact with the steel sheet pile
on the peak portion side of the wall body.
7. The steel wall according to claim 6, wherein the steel
pipes are continuously or discretely provided at a plurality
of peak portions which are continuously formed side by side in
the face on one side of the wall body.
8. The steel wall according to any one of claims 1 to 7,
wherein the lengths in the longitudinal directions of the steel
sheet pile and the steel pipe are different from each other.
9. The steel wall according to any one of claims 1 to 8,
comprising:

at least two steel wall divided sections, each of which
includes the wall body and the steel pipe that comes into contact
with the wall body and in which extending directions are
different from each other,

wherein end portions of the two steel wall divided
sections confront each other, so that a corner portion is

provided,
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a joint is provided at the steel pipe which is disposed
at an end portion on the corner portion side of the steel wall
divided section on one side among the two steel wall divided
sections, and

the joint of the steel pipe and a joint of the steel sheet
pile of an end portion on the corner portion side of the steel
wall divided section on the other side are connected to each
other.

10. The steel wall according to any one of claims 1 to 8§,
comprising:

at least two steel wall divided sections, each of which
includes the wall body and the steel pipe that comes into contact
with the wall body and in which extending directions are
different from each other,

wherein end portions of the two steel wall divided
sections confront each other, so that a corner portion is
provided,

joints are provided at the steel pipes which are
respectively disposed at end portions on the corner portion
sides of the two steel wall divided sections, and

the joints are connected to each other.

11. A constructionmethod for a steel wall inwhichaplurality
of steel sheet piles is connected by joints, so that an

approximately wavelike wall body in which a peak and a valley
are repeated is provided, and steel pipes are in contact with
all or some of the steel sheet piles of the wall body with a

longitudinal direction of each steel pipe following a
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longitudinal direction of the steel sheet pile, the
construction method comprising:

making a combination steel sheet pile by joining the steel
pipe and the steel sheet pile with which the steel pipe comes
into contact, over the entire length of a mutual contact portion
or joining the steel pipe and the steel sheet pile at a portion
of the contact portion, before driving; and

inserting a drilling shaft of a drilling device into the
steel pipe of the combination steel sheet pile and then driving
the combination steel sheet pile while drilling the ground in
a range wider than the diameter of the steel pipe under the steel
pipe by the drilling device,

wherein the steel pipe of the combination steel sheet pile
enters a valley portion of the wall body and is in contact with
the steel sheet pile or the steel pipe is in contact with the
steel sheet pile on the peak portion side of the wall body.
12. A constructionmethod for a steel wall inwhichaplurality
of steel sheet piles is connected by joints, so that a wall body
is provided, and steel pipes are in contact with all or some
of the steel sheet piles of the wall body with a longitudinal
direction of each steel pipe following a longitudinal direction
of the steel sheet pile, the construction method comprising:

inserting a drilling shaft of a drilling device into the
steel pipe and then driving the steel pipe while drilling the
ground in a range wider than the diameter of the steel pipe under
the steel pipe by thedrilling device; and subsequently, driving

the steel sheet pile which comes into contact with the steel
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pipe.
13. A constructionmethod for a steel wall inwhichaplurality
of steel sheet piles is connected by joints, so that an
approximately wavelike walil body in which a peak and a valley
are repeated is provided, steel pipes are in contact with all
or some of the steel sheet piles of the wall body with a
longitudinal directicn of each steel pipe following a
longitudinal direction of the steel sheet pile, and the steel
pipe enters a valley portion of the wall body and is in contact
with the steel sheet pile or the steel pipe is in contact with
the steel sheet pile on the peak portion side of the wall body
the construction methcd comprising:

drilling the ground in a range wider than the diameter
of the steel pipe by a drilling device; and driving the steel
sheet pile and the steel pipe in the drilled range.
14, A constructionmethod for a steel wall inwhichaplurality
of steel sheet piles is connected by joints, so that a wall body
is provided, and steel pipes are in contact with all or some
of the steel sheet piles of the wall body with a longitudinal
direction of each steel pipe following a longitudinal direction
of the steel sheet pile, the construction method comprising:

driving the steel pipe while making the steel pipe follow
the wall body installed already.
15. A constructionmethod for a steel wall inwhichaplurality
of steel sheet piles is connected by joints, so that an
approximately wavelike wall body in which a peak and a valley

are repeated is provided, the steel pipes are provided at a
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plurality of valley portions or peak porticns formed on the face
on one side of the wall body, and the steel pipe is in contact
with the steel sheet pile with a longitudinal direction thereof
following a longitudinal direction of the steel sheet pile, the
construction method comprising:

driving the steel pipe by using a hydraulic press-in

construction method or a rotary press-in construction method.
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