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 reclanmation, 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, cofferdam bank protecti oREIEHNEFTIEH amati on, and a bank. The
steel sheet pile and the SteeerHﬁS sheetbpile are selectively used
accordi ng to rdddtlr dthlrli gt (SPNFIRGSHERMETHRD dJtdelSTHHdet it e i s
used in a situation where rigidity may be I ow, and the steel pipe
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 variocus 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 regquired 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, cor the like, in
general, a method in which 2z 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
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| eakage are carried out in a joint space of a steel pipe sheet pile

and the jpimtoSpace: iss dt¢q@eitadfilled with a filler such as nortar
(refer to Patent Literature 1, for exanple). In a case where filling
of nortar[d@4lerfornmed in this manner, it is disadvantageous in that
there is a need to performwork, in which after the steel pipe sheet
pile is driven Thetre fichee ,grasured messaute dmd ssayabd rwhdiee imsiwmntogforn of
joint are discharged by a water jet or the |like and the inside of the
joint is kdrdrds Idfedakicth ippkharinside it 4 diGrossd filke aFeStebuited
for field work. [0005] In contrast to this, in the steel sheet
pile, ridiRRtY Wocafes™ 6af toipared ity Pﬁ@ks%%FeﬁFfa@ns%&hepMée of
However, water _stoppin erformance .i.s exceél 1, an,e an5|on a
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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 mortar, 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 questszlethgrceshdwt migiadi t yusthelre dSvephishéay pi lseclithéde is
proposed a technique to use a conbination steel sheet pile stiffened
by i nt egratisiy hiriH8Rgpéd Ll areEheviiaintal yashegieer ( hatisRdped)ostiddle
sheet pile constituting a wall body (refer to Patent Literature 2,
for exanpl®fUTrFHECCONBENGEi O ¥PEEF SheRpipd RENAANRIGUEK ahe steel
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the tinme of driving becones |arge, even if performng driving by the
press-in mefqd is attenpted, in hard ground, it is considered that
construction becones difficult. [0007] Therefore, for driving in hard
ground, it is caeeeifvakl eastsd tappny q@eco8sdigidOR HETFhgadls iy NGE ahe
earth auger (a drilling device) which drills the ground. However,

si nce theterdsshsedt ipddal, dhepe dfs thepoeshi Ratbeamrsices tsheete pi | e
extends over a wi de range, a device is needed. As an exanple of the
devi ce, @sinpgnEltd ofolsitesingheeis tridet isdri frfetnieod byas rivesir airiowosed i n
a case of building up_a conbination steel sheet pile having a .

st ruct ur &-shaPegr Steelhyi thf at heskapdd nfidonskiredl) sHergl pileet pile
Patent Literature 2 (refer tg) Patent Literature 3, for exanple). That
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press-in method. However, in the condition in which regulation
of vibraticn 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. In 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 if 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 stee] sheet gile, | |
than 1n (1ooEP&dI 2 GiFe G 9 PELhgRiusThg an Sarth abger (2 aritfing

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 bullding 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 ecarth 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
met hod, admdaasreed tipeadbpetiel & ivigrldt bhyn hianeest eohsthragdt pohermst hod
occurs. However, in the vibratory hamer construction nethod,
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[ ] 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 nhammer construction method, vibration or noise
at the time of driving becomes a prcblem.

[0011]

In a case of adopting a construction method as illustrated
in Patent Literature 3, a casing needs to be disposed outside
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 easi
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the steel sheet” piles o nal direction
of each st |,pipe follow ng a | ongitudinal direction of the steel
sheet piléﬁﬁf8014] According to claim1l of the invention, the

steel wall inclydes, themallRogy A HiLelesheglapiile wall )o fmade by

connecting the plurality of steel sheet piles by the joints, and the
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possible to obtain a steel wall having higher water stopping

per f or manee: idrarmerniae.a steel pipe sheet pile wall by the steel sheet

pile wall made by 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
[0013]

Inorder 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 steelang pkeisiteel bepgrounch wieirlee dnté Idomg adtew bt eheehes Hamer
side of the steel pipe with a drilling shaft of a drilling device
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per f or ned flqlrtse%(‘fh 4 \é't%%l()fshtetéec %ﬁ%s pi pe or the conbination steel
sheet pile. Therefore, prelimnary boring is not required at the tine

of the stanptysqf construction. Further, the drilling shaft is in a
state where it is inserted into the steel_pipe, so that a cylindrical
casing, into wihchdtheidhi, | kheg sbakt rugtingethedsties1n@hlngquiored.

Therefore, when constructing the steel wall, there is no need to
prepare axcapleg hae sgeall eshgeh poileespdntdhagstee hne Brbeattde th lengich
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 intoc the ground.

When driving the steel pipe or the combination steel sheet
pile into the grcund, 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 outer 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. 1In
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
claim?2 of the invention, at a portion where the steel sheet pile and
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the invention according to cfaim1, the steel wall of claim3 is

char act erizes vhe hat1ppspei osal tisdht fd dyn itnke ilcengicbdnga! idtbeshion
bet ween the steel sheet pile and the steel pipe is allowed at a

portion wies eldild isiealhghedls pirlserard,t He sbeekepgupecdre Thecohbtaet
wi th each other. [0019] According to claim3 of the invention,
posi t i onatheshidansietwwsdmd ibesteeklshakl , piherand tnrwenstaeletOpppepase
allowed at a portion where the steel sheet pile and the steel f'

are in contersting thavdaech aotlkagthl gorkespeasangahoover fapegdash length

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 steel 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, or 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 pi |seld il straklths pel gahi tie af disportes] isheetstrtle of bei ng
separated, transport efficiency can be increased conpared to a state
where thdGtlddl sheet pile and the steel pipe are joined to each
other. In addition, by separately constructing the steel piEe and the
steel sheet pi & the HREIHEODHFEGPIEND theftdifh Fotds shsFIp¥aks-qh

f th t eel. pi . 020 . i he i Nt r di t | ai
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[0022] ~ ang tHACGRIAIING TR oAl M§, At ofi dheddivelan, the steel

sheet pile and the steel 'pipe are joined to each other, so that

rigidity [@andqe increased. Further, joining of an upper end portion

of the wall body can be easily perfornmed after driving. [0023]
According to claim 3 of the invention, positional shift

between the steel sheet pile and the steel pipe is allowed at
& portion where the steel sheet pile and the steel pipe are in
contact with each other. In 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 rotational 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 s | IS su
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structuré r éaso y subj 6ct 0 eart ssure Beones
possi bl e., JQ On the other hand, for exanple when strength
is required in Hhe c&ge of the integral beam structure, it is
possi bl e tgmenhance the rigidity of the steel wall by disposing the
steel pipes on both the faces of the wall body. Further, in a case

where the steelrpipesi arént espesidoadnglitepesadmon, hatd saledihgal aces
of the wall body, with respect to the steel pipe which is disposed on

the face dlhain i5 isubjlectatd:0 gr@ain prlessules fdienimg egs al obetaing by
structure is made by regul ating positional shift in the |ongitudinal
di recti oncdyetrweernwdlikirsst eddolgi pe @nd tdiel st estresheet pile. Further,
wWith respect to the steel pipe which is disposed on the face on the
opposite it o 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 dﬁq@@mddwgoépmééﬁlmﬁe’i si|S pifpéEhgndnvRETiPEel teﬁe%*%eel
pile. In this manner, it is al ossi bl e to dj spose the steel
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|nvent|oﬁ)accord|n 0 any one e steel
claim?7 i @ﬁﬂracterlzed in that the wall body is forned
approximately in a waveli ke fashion in which a peak and a valley are

repeated, and the:steehvBhPeo8NLEESraiMg! t8Yany 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 6 of the invention, the steel wall in
a normal usage environment is subjected to great pressure (earth
pressure) from the 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 great pressure of the wall body, is
reascnable. 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 st r uzipg ehriongh casewahérleodyi | |Aowpddinenf,oamedratttihe shat is
tine, it is possible to narrow a drilling range. [0028] _In the
i nvent i orf SRecgrad g TWP B9 7o taRr it adle sl fe gleedngmmrisible.
characterized in that the steel pipes are continuously or discretely
provi ded ﬁqp%§]plurality of valley portions which are continuously
fornmed side by side in.the face on one side of the wall body. [0029
According to clO%i hi'8 B th8aPAveltT 652Plea ¥BER %/Hfé%fégtt}héss‘f%%‘?”e
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be a stable structure and to enhance strength.
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 disposed on the face on the opposite side 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.
[0G26]

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
portlons rather than all the valley portions of the wall body. That

is, a coMGigurat cdnthe kb Recdephdbt® imCRAFeATIEER (&S Sﬂiieﬁgss%?%t

dlsposed discretely with respect to the valley portions. In this

case, mdiftion in cost can be attained by reduci ng the used anount
of the st 21¥ pe. [0031] In the invention according to any
one of cl 1 to 6, the steel wall of claim9 is characterized in
that the val | 1t AP 1 ANRT OXLERERLY: heﬁatws}ae' bkgcbashion. Lo
whi ch a peak an ey are repeated, ané e steel pipe isin

contact wiith taR%e%e@ﬂue&}helelte%b%t%ntag Rk parb6QY, side sofothepie

wal | body. [ 0032] According to claim9 of the I nvention, more

instal | ati P SPase tdise etK e thad dted her£BsEa Dingl & M Beof i dhe
i nvention. However, since a steel pipe dianeter is not regulated to

the size @irgdiaiMalley teothieoDoAgdt ufli het oiese possh B & the waklabsigel
pi pe having a | arger steel pipe dianeter, it is advantageous in a
case wherkhehigfore gighdgeisaviogi redat{disd] dmdtdwacavenfioiency 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 bedy, 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 1is
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 al&iHhl e structure. Accordingly, it is possible to enhance

the strength of the steel wall. On the other hand, in a case
where pr essur e OnthReoshes| hard ljins ar ep a¢ iWhE XE [PRR SeULe easehetrireel
the rigidity of the steel sheet pile or the steel pipe which is used

i s high, " 6t Et)tib‘é%lférlé’wdi)éé‘r @ﬁéﬁw%%%@@@dragl@h%sf&%&he steel
el | con BEHeHUIEd? £8% RAPoL RGGUEELER 1 oB6 LEdHa p7£§§aﬁt%sf .
00951 sy o S S O REC 09 9 S on ol Sl b 9
08" sl 3374 005 8 b il e e
manner, the steel pipes can alsobe disposed in scme 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 wvalliey
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 porticn and it becomes possible to use a steél
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

becomes polssiblE 1s charggliepkzed ntt Higld, LRReStefgt LRHS t HeS

| ongi tudi nal_directjon of the wal] bod al so be. made. | onger t han
el engtiTi HET bigr (i HaS T 1460t O B (Fo B (ORIt by hepeat
|l ength fromthe top.to the bot.t.om of -the steel pi | s.determ ne

£ om t he ST EBGIHE R Tt REC 9201 ch g ot e weder FuBY SAHELfH Thifface

in a case e boiling, i Ng, circular slip is a concern when
t he Iengtchn\,\,?;'(r?ﬂg)em¥hdieé téc}% E}ggsﬁaﬁ%olfc?% of the wall body is the sane
extent as;ddwe,{ength of the steel pipe, the length fromthe top to

the bottom of the wall body nay be nmade long with respect to the
steel pipe. [0@3Hording td B1EAR LOVeNtdRd a6 didY tiey an¥asBewREre
claims 1 to 11, the steel wall of claim12 is characterized by

i ncl udi nghatstderAsbibes steetomal huchyidasksecdddns, t@acplatavhiohof
i ncludes the wall body and the steel pipe that cones into contact
with the peedd deothyi card dfh el edaléxbengi hg dppeckimascdyetdef §ementay
fromeach other, wherein end portions of the two steel wall divided
sect i ons axomheontaseach tdier § 8b tHwmtinaendrivar poris ewsissipgrotpdagke a
joint is provided at the steel pipe which is disposed at an end
portion ome ek malbore idreisidie oftikel sieel ARRIArddinglded idedts on
on one side anong the two steel wall divided sections, and the joint
of the stRISIHE EHEHIMRRY THeerGelosHde $Feel of2ah: end

portion on the cokggéogortlon si.de of the steel wall d|V|d%ges§ct|fn

on the other si%fe BRRELIEY t1d' BatR® Bt AT ® [RFFsEjure o0 tee

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. In this
way, the used amount of the steel pipe of the steel wall can
be reduced, s¢ 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 c¢laim 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)
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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 sitreehevangidindided décerbhen ednthonteedghirr hartiscnatirasign
corner portion is provided, joints are provided at the steel pipes
whi ch ar eudspabEivg gaprpo sdnak 1 d hgote 1S C6rant RBLESAREIPPTTE3HN
sides of the two steel wall divided sections, and the joints are
connect eNW t&c APGPhEPEN BB]oTEeel sheele trldi /G 6781 AFREL IR RRR TR
of the invention, the two steel wall divided secti, ns, are connect ed
it Yot o

by the j 83 d4° e 3 hs D9 G"FThe6t%el " wal I's. In this
way, shift does_n ocgur i di recti.on i.n whi each steel. I

G i ded sect i of S RBE & Bl PREYed "oFIRORE, Shers: der i UcieaT be
di sposed at. 1 h8 COLPehe Vé]fiﬁgdh/lnﬁsfgﬁ.i%yb%a&l 1%@@%@%&9%%@& th
meke a configuration in which the steel pipe of 't corner porti

and the steelPhpe ALY dihe 2R8ye 3t egk Qt@@laﬁsgélOSﬁk¥length
di sposed in two directions intersecting each other. th these

factors, firfond $hBOSSH Rlcethe 1SECEUsR df ghdi é’Nee@l/?l};ﬁi 1kh@c €8FMeRed from
portion. [0040] A construction nethod fora steel wal
accordi ngHeovebapoidd o5 taameihoditn ovhitble acpbunallity ok sheeltistiget
piles are connected by joints, so that a wall body is provided, and
steel pipesaaresd wheartlacilwngh fatdviorg somecdfcther stleigd isheetorpidres
of the wall body with a longitudinal direction of each steel pipe
f ol | owi ngh#nl dhgi $ edg bl fxhm ddid drpofot hee fraddioms ledethpi vell dpedy Hes
construction nmethod is characterized by including: making a
conbi nat L& stBe|eKIRed: 2pi the Bendditnphd hehetseée?inf péhanbenaieh firaa
sheet pile with which the steel pipe copes into contact, over the
entire | &hGt KOBf t8 ﬁﬁ?uQPtEBWtaéttB%rY?%% Ay dnaY rgf 1A 9 piigd
and the steel sheet pile_ at apportion of the contact portion, before
driving; r&ﬁgeic%sgrot itﬁ‘é £Y&5Y F%G 'shaft of a drilling device into the
st eel piq%O%B t he conbi nation steel sheet pile and then driving the
conbi nation sgeel sheet pile while drilling the ground in a range
wi der than therdi ?;g%tﬁivéﬁtf&@ il Bipeounderoddie stagl ol pe-Hy 1 he
drilling device. 41 Accordi g to ctaim 14 of the
inventioppcbytBmki pg1a senbipahi 0p sfeslashealrPide dph wWhighithe at
steel pipes and the steel sheet pile are conbined, it is possible to
obtai n alskeel twal §tdayviven Detil iki<gh swatebnst, 0pREAYo PaFH OFHTENGE RS
high rigidity. In addition to that, since the conbination
steel sheak phle bsddranverthentsa ddie pdpeuntavhcbeedrihtd ngorithe-tgmdmd,
even if the cross-sectional area of the conbination steel sheet pile
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, a joint is provided at the steel pipe which is
disposed &t 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
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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 constructi on nethod for a_steel. |1 according to claiml5 is a
Tothod | P VAR (F 41 Grsak yad Sedanoensee pPPeShar B cORAREL BBy 2 te
joints, so that a wall bady s provided, and steel pipes are in
contact\ﬁqu%ﬁqa%ﬁgﬁ§ﬁ§%ﬁoﬁqﬁ§gteel sheet piles of the wall body

wth a Iogg*ﬁﬂdinal direction of each steel pipe follow ng a
| ongi t udi na irection of the steel sheet pile, the construction

method i s char acl ehizedy Dy i 96 ML O A0SR Lol Ao | i Shath of

drilling device into the steel pipe and then Iving the steel pipe

whil e driddd ngddie .grnaund chan’ aR9esWeHEEFaERAR I LB Wi arkt ehadhgt hee
steel pipe under the steel pipe by the drilling device; and

subsequentdast @hiovisR@el hga 3t egl v sdeetsdud o G CORESWhDER Lol @gés
with the steel pipe. [0043] According to claim15 of the

i nvent i onnheafidagn. bheaystael tipe petdsl dripenhdtheoskeeinsbeetnpate with
driven. At this tine, the steel pipe is driven into the ground
whi | e dridHd mgltthbodgyoand verhixhdiearmeinering derethannsherstaef £ or grl
and after the steel pipe is driven, the steel sheet pile which cones
i nto contfacim wiadh tdtdast eathgrigiar isndr ivenihe it stery , valkl vdig ¢ed
not only the steel pipe, but also the steel sheet pile which is
driven t et lacliveest thepiptldpody andring édesdcPibR BhahneCTdHe
steel pipe becones easy. Further, simlarly to Qlain1%4 gf t he

i nvent i ofRth&C8 TSty 1hBeline vkt RPLaSiY PiGaAaE 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 sectiocns, 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. In this way, shift does
not occur inadirection 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 to make
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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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 with all or some of the steel sheet piles of the wall body
with a longitudinal direction of each steel pipe followng a

| ongi tudi nal direction of the steel sheet pile, and the construction
nmethod is characterized by including: drilling the ground in a range
wi der tharwrttherdi ameter of the steel pipe by a drilling device; and
driving the steel sheet pile and the steel pipe in the drilled range.
[ 0045] [0040]According to claim 16 of the invention, the steel sheet
pile and the steel pipe which cones into contact with the steel sheet
pile are drived ¢tansheusahge mirtihakdopya sheedr vl mgapandide tPuetaiet

the steel wall is constructed by connecting the steel sheet piles by
the jointld iphér Beshed ip BBdGhed PoYsRbLEYt Bf dFfeR! t et dotlsmiare

havi hi gh riqgidj d [ f ) , Wth d d

ot S or SBEHSh BB 7 T naRE GroUn S T0BABY The FederrCE Fare - o1
t hod for. teel ., wal | di laim17. i t i n_which

o ural | G S8l *AREBCRET 66 O @ oRRERTBt by T ALES SN TRAICH o>
|1 body d [ : | 1 pi ' Lih

Sore of - Phe Eear dnEar ol b5  PhAT S ARl AN A ok e il e

directi Orﬂ)i?ﬁa P@fi}oﬁlﬁ&'angéﬂti’ 1 £ Q4] M g 3 JraRg z%]%g'h_@aét 1Y 86ELOMLOf e,

the steel eet pile, "a e construction met i's characterized by
i ncl udi ngindring RGridte15itaein Ridigohiile dmking dhe s eg) iRidedialdow

the wall body installed already. [0047]

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
jeoining the steel pipe and the steel sheet pile at a portion
of the contact portion, beforedriving; and inserting adrilling
shaft of adrilling device into the steel pipe of the combination
steel sheet pile and then driving the combination steel sheet
pilewhile 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
combination 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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According to claim17 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

met hod for a steel wall according to claim18 is a nethod in which a
plurality of steel sheet piles are connected by joints, so that an

appr oxi net I8 dRaEd KdwgInoWBSdy Si RawRT chtaPBEaRSENBO8SVRF FefCafElve

ted i i ded,. the steel pi _ , i ded at lit f
Vol oy oS GEN AR B ororh i Sorl e BB OH BnBY S dEoyFor
th 'l bod . the st ' IS i t i.th the steel. sheet
oi o P b T 10T it | AL Thel BT 191 oM B o B € Uk Ral
pil e w i | a 7ot ud
Char act o 960 By eTa A AP G soe e COBGr A By g B - beate

press-in et hodof sa JOIaryy RLESSe hE NSt HUGk!, 08, nefhod. c{(l@%&hcal

According to claim 18 of the invention, by driving the steel pipe by

the presssddx f@et hotd Hrorike nolaky-innasss ishad@nstr vaki @R Mt AQdakP:ice
take a reactive force fromthe previously pressed-in steel pipe or
the like,idtinscPoss) ble tex kesjpavidgati on or noise at the time of
construction relatively low Therefore, it is possible to construct a
steel waljodwd) ng the effects as described above, in a state where
noi se or vibration is reduced. In addition, if the steel pipe
is driven by tHhe atcarst prasisn megdrst rimt iostestlhollsiaweozdbendid n
a longitudinal direction is not easily generated at the tine of
const ructdlonim 15 is @gesched per whimhseral yhtl Eanstl géecdnshaes piles
vertical direction, and in addition, it is possible to perform

const r uctdh SANIEtER oYy 8P Efal FOrebRt id &F dr bedvadFaRt gyédad, and

Effects of | ti 0050 A ing to the i ti hi gh
et o7 ot OFifi o FDEIFOPRANEE SHIEHY &L “SniT oA GF cab LBF LsHREr:
i | I1s in t | at t, can t aj ned hi,gh_r i gidi

Bl so bo GOLHhEll 0T (iar, CRUoRaERg™t 6 LHEC AGBRLI Bh Tt PhfcbheE2Eh

possi bl e 1,0. DELE LM AANSHIEL 10 il 4 £0BFEEUELLARD BADRL J) ¥REED
pile, the construction method is characterized by including:
inserting a drilling shaft of a drilling device intc 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.
[0043]
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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Brief Description of Drawings [0051] Fig. 1 is a schematic plan view

of a main section illustrating a steel wall related to an enbodi nent
of the invention. Fig. 2 is a schematic perspective view of a
mai n section illustrating the steel wall. Fig. 3 is a side
view illustrating an exanple of a construction apparatus using an
earth auger which is used in a construction nmethod for the steel

wal | . Fig. 4 is a diagramfor describing a drilling range by

t he eart whdugeromastivetcopstrottwiorh mbehoided bpipeel stdedlivamal | In this

Fig. 5 is a diagramfor describing a construction nethod which drives

a steel pixe drovngnarferpstdmy shedtaeshleptippi utwal ke Hwe ataedifhest

exanpl e of the construction nethod for the steel wall related to the

enbodi nefile which is driven to overlap at least a portion of a drilled
section around the steel pipe becomes easy. Further, similarly
to claim 14 of the inventicn, there is no 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 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, 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. 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 nmain section of the steel wall,
illustrating another nodified exanple of the steel wall related to

t he enbodi nent and also illustrating a drilling range of the earth
auger. F%gﬁES is a schematic plan view of a main_section of

[

the steelCkain 17 LPudthekiog dnotiel aot it exafpréest checstpetes
wal |l related to the embodi.nent and also illustrating.a drilling range
of the edtih %@&Gtedn%y JO#PQ%gSP&%%&é@H @O&Ygﬁsv%%‘faﬁegr &
section illustrating_another nodified.ex le of th eel . wal l

el ated T The EoarRent Contact Eitg” 51 pE o dgh hEror tBL snee

related 19 ¢he ¢ s 5
et hod T Or e & S WAL e lar e FnBgighd1 aEPOBLEUE b ecen

schemat | c%@eajlpybgvﬁﬁlcﬁi | 1 11QMidd1ugt £aLE DIn 0L RETs viRdl £ &8
exanpl e of the steel wall related to the enbodi nent. Fig. 12
is a diagram foindlesed ik Audhii b I MG HEaes bomd Recearife@uger in a

construction nethod for the steel wail illustrated in Fig. 11.
including: 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 1is very reasonable.
[0048]

The construction methed 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 following 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.

[0049]
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Fig. 13 is a diagramfor describing an exanple in which a steel pipe
I's made | onger than a steel sheet pile (a wall body) in the steel
wall related to the enbodi nent. Fig. 14 is a diagramfor
describing an exanple in which a steel sheet pile (a wall body) is
made | onger than a steel pipe in the steel wall related to the
enbodinment. Fig. 15 is a diagramfor describing a case where a corner
portion is present in the steel wall related to the enbodi nent. Fig.
16 is a di agr ahdogrrddescrticbicdg ia é8sefwhbeeiavent hen, poy tdoivimg the
present in the steel wall related to the enbodinment. Fig. 17 is a

di agr am foredeEmDbing Hie exaffi= maiiah & J‘H’i%ltrqtsﬁrpf RAFE 1t a
steel pipe in a case where a corner portion is present in the steel
wal | rel Q%QWQW%%BHPM take a reactive force from the previously

pressed-in steel pipe or the like, it is possible tc keep
vibration or noise at the time of construction relatively low.
Therefore, 1t 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]

Aecording 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 cobtained. 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 a main section
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Fig. 18 is a diagramfor describing another exanple in which a joint
I's 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

di agram for 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 wall related to the enbodi ment. Description of

Enbodi nents [ 0052], Hereinafter, an_enbodi nent of the ipvention
will be deSeifioet id 17 rEtes britel} of ¢ - H af gk, erbodinent of the
invention.

Fig. 2 is a schematic perspective view of a main section
illustrating 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 section of the
steel wall, illustrating a modified example of the steel wall
related to the embodiment and also illustratingadrilling 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 embodiment 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 ancther 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 ¢f a main section

illustrating another modified example of the steel wall related
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As illustrated in Figs. 1 and 2, a steel wall 3 related to this
enbodi ment is constituted by conmbi ning 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 the hat-shaped steel sheet pile 1 with the | ongitudi nal
direction thereof follow ng the |ongitudinal direction of the

hat - shaped steel sheet pile 1. Here, the longitudinal directions of

t he hat-shaped steel sheet pile 1 and the steel pipe 2 are parallel
to each dttherhargfulzddiongte. | ongi t udi nal directions are made to be in
a vertical direction. [005g%. The hat -shaped steel sheet pile 1
i ncl udes a web Hig- dO%papraofiddwagern loagfireh inss gedriivéifdexeRAg LY
obliquely fromboth side edges of the web la so as to spread each
other, a i re®itardidse Whit R MRt 19109 of Phet s teet ovahe
left and right fromleading ends of the left and right flanges |b,
and j oi nts ¥ Eﬁ%W$%éH‘d%“?eéging ends of the arms lc. The dianeter
of the steel p%pe 2 .i.s .made narrower than the wi dth of .the hat.-shaped

steel sheet pil eor &r}d theé' §t% &maﬁilﬁe 5% Yitrre ot e 3T Y HE web

la in a stat ! r_ CifeLl kal f

ent ereq tha T ond BT G BB R o the Tt Bat L r e
pile 1. | I td ) qihs,steel pipe 2 may al so be nade to cone into
cont act &#ﬁh t erﬁg%fLand_right flanges | b. Further, the steel pipe 2
nmay al so be magg .0 100MB A N s GO aWr Welkl rame nef abathl einyheah &l thy
and right flanges Ib and the web |la. However, it is preferable that
the steelthd paRitH®Rfed N0 £LadmcirudtiibbaidtHde fef ttrantiddhtvall

flanges | b. Further, as will be described later, the steel pipe 2 my
al so be nAdeisttoragenre imtigorlact with the face on the peak side of
t he hat-shaped steel sheet pile 1. [0054] A plurality of

hat - shaped st eéligshéét ipi# edidgrare fiar destatibingers thamhbe - shapeidh
steel sheet piles 1 are arranged in a row withthe joints Id thereof
connect e@ £6eBAdH R hEMadherapg rcidnet ruet eal saestteRl L §heeva pil [kody)
wal | . Further, the hat-shaped steel sheet pile 1 and the steel pipe 2
are drivem %o F45e grednd Tqigess| to the embodiment.

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 steel 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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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 ke, thereby being integrated to each other, and a cross section is
mai nt ai ned as an integral beam structure. Further, there is a case
where the hat-shaped steel sheet pile 1 and the steel pipe 2 are nade
to be in a state of being only in contact wth each other w thout
being joined to each other. That is, there is case where the

a
hat - shapet StiEeth shéétigi ' Proyideché tstedlrSpilpBiPar8 @i Spodsetinese
as to overlap with the |ongitudinal directions thereof rallel to
ach ot et S LR T ie G500 45 BoRMPSERaCTLe. REBESHchot HaF
t he defle%&;qgm%§n9vior of the two becones the sanme. Wen high
rigidity’?s ?eqU|red, it is preferable to nake an integral beam
structure by joining the steel pipe 2 and the hat-shaped steel sheet
pile 1 over the entire length in the longitudinal direction or the
partial Igngth or; intef it epiddndoining the steel pipe 2 and the
hat - shaped steel sheet pile 1 at plural places. [0056] On the
ot her hanghpdzm a case where for the rigidity of the steel wall 3,
high rigidity is not required so nuch, the overlap beam structure is
al so accept abl eid#eiconsidler atd emefd ipdaacessi nohd aboremmnicbreastl I dse
integration by welding, bolts, or the like. In the overlap beam
struct ur eleqmsiliednal tishidfetenddiecd orige tdihwiahgsli recti on bet ween t he
steel pipe 2 and the hat-shaped steel sheet pile 1 is allowed at a
portion where thse idtlgeit rpitpsl 2nahdgshel hatd shapedtstedeasdhest rplaesd
are in contact with each other. Further, in the case of the overlap
beam st r e Urels emhedigtente 18 erivPt e ter Wi cEripien had - 3 haplets ki red
sheet pile 1 side (the opposite side_to the face conming into contact
with the Sisl S5 D% @5 éctégeloSEBEPtnPPLEsElifled BYSBOI RYPS0% "
it is possible tq make earth pressure not t in.,a direction
separat | N et PLREpod SUERPOSREEE BT TR Tt FE-$Ecer (Ppesiect
Further, i.n a.case ,where.the. l. _pi ng_t =S S{ ee
sheet piﬁgﬁfeérgl Pi&gﬁ %ﬁpglﬁkgggﬁguﬁgréF%% e Egﬁgg anstﬁ%§§§e% ©
pipe 2 a ’ t - sh . il Y -
provi si onrigﬁ ecjd()}?lnneacsil g};ﬁ%%%ﬁ/ﬂ ﬁ%zltgdﬁg:to%}l%P@t ﬁggﬁgt -Qgﬁgﬁe l%?elei
sheet pi I}?eﬂe,aeﬁetlf&f}@f&irpapai%eart%hgl@@qhte%ﬁﬁcgwﬁmrst@élc%@g,
wel ding, bolts, a drilTl screw, or the |like at an upper end portion of
the steelpial i 3ndithd SReSSHhbe 2%ﬂe€\ﬁé@@&@eﬂi gbtidon dtORE7hnd also
In Fig. 1, a structure is adopted in ich the steel pipes 2
respecti waley loone tudinLodacdct dris adte tiveddate shaped steett shebt
piles 1. However, provided that rigidity is in an allowable range, it
is al so poissadieornt.o thin out the steel pipes

[0C53]

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 1lc which extends parallel to the web la to the left and
right from ieading ends of the left and right flanges 1lb, and
joints 1d provided at leading ends of the arms 1lc. 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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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 pile wall is forned from
steel sheet piles (the hat-shaped steel sheet piles 1). In addition
tothis, a state is created where the sheet pile wall is stiffened by

the steel pipes 2 which cone into contact with the steel sheet piles.
Ther ef or ejitthhechst ealb Vi |18 acantadist aihrerd dgiter ondteer citropifreyrential
performance than in a steel pipe sheet pile at joint portions of the
steel sheatrigidee thareoéohposuttoted idestask endéie pidldsy Fidehes thehe
steel wall 3 can obtain hi due to the steel pipes 2.

h dit
0089 " ot S e Er o4 SGESE Phed Bbove) SPA ehac RGP SR GHere 2
igidit d, it ble t bt high ri
For i ng A1 AE8G AP Bes &F rﬁe*e%h@t% q%&%ﬁ.c?f;,@aﬁhgm%'e it %5’ it
teel sheet | d the .steel
‘igidit yefﬁeq%lﬁﬁi}%? n uﬁﬁ%ﬁg Ao beabatt POd Bhse S0 e BGFI o 5% i
structurg iin, gostate herethe steel, shest. nide and the st eel,pips;?

are in con er mnthou being joined to eac er i's

adopt ed. f&i] tc leswé“@yla ' t Hof RSS! BL&; gjhl%tée%gﬂil% ft%%‘ti%h?”sﬁé‘edl Bipe

processi ng costs for 10|n|ng e st sheet” pi'Te an

st eel p'Qeéo%es[QQQQ]contact 4R bddh the @@%@ Shathegist eeladd 15,
havi ng the overlap beam structure, for exanple, even if clearance of

several cmrtherQr BBOy DEL WRERIclhe itleeiel asBept L | ddihg ipat 2 shaped so
steel sheet pile 1) and the steel pipe 2, the steel sheet pile and

t he st eelbepinpde2td unaid dmtas cohe aovewliap tieams=sia wet the posbugidearf h
and sand entering the clearance. That is, in fact, a state where the
st eel shéde pilte shagethe tsedelshpigge pd l@r € .in contact with each ot her
al so includes a case where a clearance is forned to a slight extent
bet ween tllk@>4tleel sheet pile and the steel pipe 2, and it is
acceptable if it is state where a wall bod conposed of the steel
sheet piles anf Pﬁéréiééy ﬁﬁp@aé %5ﬁp?ﬁl?W??laSWQEEtP%ﬁﬁ%ﬁ;tQﬁ? in a

overl ap beam structure.
P state wﬁere the hat éﬂaped steel sheet piles 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 cther, 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 cther without being joined to each other.

That is, there is a case where the hat-shaped steel sheet pile
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Next, a construction nethod 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 nmethod in
whi ch noise or vibration is low. For example, it is preferable to
drive the steel pipe 2 or a conbination steel sheet pile of the steel

pi pe 2 and the hat-shaped steel sheet pile 1 into the ground bg usi ng
a const r Uctd6h TS ECEELsPIBRNg AFE chF 1P RGO &8 &CdPVPFLAG Webickhe

0062 . In Fig 3, . | f t ti t 1
Usi ng an RTH R P2 EpPFASr ARAE S ThE2EaMIE HIE FOTh SRbAal tRe oY
mchi ne 200K A8 BVEF HoR S 00° eIt b b6 IS Bo R T ICk Tha 1aF TS

V= j ' t h d : ;
b1 o Po AvEGOEY Hhed b RS e BT o BR bR, Pl B

i ncl udes A BIGE], 547 ¢U éji?ef@kéﬁhe%%gké‘-%rﬁﬁn%egﬁfiagl bogmshaftcwhigh

i s connect to the auger drive section 13, thereby belng

rotati onaly yodhiiveNehand & 3heek Pifey %ﬁb%é‘ﬂ—@@&dﬁé@%ﬂe@l‘c Qhes@lbing
the steel ‘pipe 2 on the |lower side of the auger drive section 13. In

addi tion,1 thercenst edet irenl apper ainis hkl liohelitdes na lstieekcraber bal the
gripping section 17 for setting the hat-shaped steel sheet pile 1 in
a case ofpairtiieng drhg:tsbeelinpepei2tandl yhohat nghhadpedtstedebipkedt and
pile 1 into the ground together, a hydraulic cylinder 18 for pressing
t he steelthp paat2-smpadestml sttaped steell sheatlpidle dlder®. t he
ground, and an attachnent 21 which has an auger bit and is al so
joined tol@3&adi ng end of the auger screw 14. [0063]

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, bkolts,
or the like. In 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. Further, 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 tco the face coming into
contact with the steel pipe 2) is subjected to earth pressure.
By doing so, it i1s 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 a case of constructing the steel wall having the integral beam
structure, a conbination steel sheet pile in which the steel pipe 2
and the hat-shaped steel sheet pile 1 are integrated is driven while
fitting the joint Id of the conbination steel sheet pile to the joint
| d of a previously driven conbination 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 al so the
auger screEv el nay 3 hsebeqoréont oi drivel k¢ ¢eli nppaidIil vaddilhiaodditaion,
this, the hat-shaped steel sheet pile 1 may al so be gripped by the

st eel matigl ithle jripphagesesteon dhHeef 09653 1 and thheteaftpipetheare
steel pipe 2 and the auger screw 14 are pressed down by the hydraulic
cyl i nder JFE-nest teheackiqrdien by aogendscrel@iug akmplitife atdathheinren,
which is nounted on the | eading end of the auger screw 14 _and has the
auger bi torat8er bt b et RN tPFUGEF BPFT&0Bett | FFealherdBy3dritlihg
t he ground. ﬁg{ther,,as illustrated in Fig. 4, adrilling range 5 is

set so a®I5F e S IHOHOSF ShiSFert Ye outer dianeter of the steel

pi pe 2 ag%d%g%ch the vicinity of the joints Id of the hat-shaped
steel sheet “pile 1. By doing so, since a |large portion of the

conbi nation steglysheat, pid. | fid Yerdaso.d g i) el ocound., evan

if the ground i's d, e steel pipé an e steel "sheet p

easily dni Y_@Qpe[:gg©@ly come irl3RohR abhe, £a5 &, 10f th@ehé’ﬁ’-eé}ll%ge@%?cr@el

structure, if the steel pipe 2 and the hat-shaped steel sheet pile 1
are partisalde jpaileed by helikiBg, pebdingd ehatheibiketrl,0ikhenexhent

that theallowable range, it is also possible to thin out the steel pipes
2 by alternately combining 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 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 obtailn high rigidity due to the steel pipes 2.

[0059]

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

27



steel pipe 2 and the hat-shaped steel sheet pile 1 are not separated
during driving, the sane nethod as the case of the above-described

i ntegral beam structure can be used. [0067] Further, the

hat - shaped steel sheet pile 1 and the steel pipe 2 may al so be
separately driven. In this case, first, only the steel pipe 2 is set
on the construction apparatus 11 and the steel pipe 2 is first driven
while drilling the above-descri bed drllkﬁﬁg range. 5 by the

const r uct§th athpet Pl hanshiiig st k%ltp%k?ape&nstaeé’lassené"é’tere
pile 1 is driven, Also,at this tinme, the, dr] range 5 becqne
range whi®fbverd fd#i%%ydﬁusvjﬁaeﬁo@ﬁloﬁ“o? ?h Pt %%%Jéﬂbége‘é?sef

sheet pil es.2 a e

vl onslteipr L e a B et IR ar el Be AR End e e P T
11 10 ange.% . gl 58 e, SOTPUNg e aalaped sl math heins

entirety o g position eet

I's inClug@ﬁﬁkgi%Qﬁeg% lbkﬂgra?99§d§pté@06%L1thls wagurige{s ssible

anot her so acceptable in which after the

drilling yBgea3ni & fddiddt i |1|ne?rB}éet3QQn€f0D§}56HQ§ﬂ QB saRPabaAt 4151 ddngn
which the steel pipe 2 is not set, the steel pipe 2 and the

hat - shapathesteale sShariepidia d aie wepasadel yoibdyven. Since the ground
is drilled before driving, a resisting force at the tinme of driving

becones siteldg] and also in this case, it is possible to perform
driving by using a press-in nmethod or the like in which vibration is
low. In this cédsge,t hea dhiel thag pdngkeS5straglavabl beavbnegwitat overlap
broadened such that the entirety of the driving position of the
hat - shapdwast edlrustiente piflce exipgibilrel gyed LA cheadrnFeiag sengeab. cm
Also in this case, since the face on the valley side of

hat - shaped doegck hestesr) Ehe PEePh EBREACPIHFL ht&l%eh%m%?a%%?f%%%%f
EBSGSEGe%H%é% pllfsq% g%h'k ggsigggepﬁpgeg?neﬁe ee ghget piie and
the steel pipe 2 function as the overlap beam structure through
carth 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 between the steel sheet pile and the steel
pipe 2, and it is accéptable if it i1s 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 vibraticn is low. For
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In the construction nmethod for the steel wall 3, since it is enough
if a range slightly wder than the outer dianeter of the steel pipe 2

is drilled as the drilling range 5, it is possible to suppress an
increase in power required for drilling. Therefore, there is no need
to drill a considerably wi de range away froma steel sheet pile wall,

as in the nethod of, for exanple, Patent Literature 3. [0070]
Further, in a case where the steel sheet pile 1 and the steel pipe 2
are separstamiplar ivens ifrefqialkele dfo tdel st e8le pitpel piget 2 wber a
pitch capabl e of being constructed by using an existing hydraulic
press-in GABHINRL1qn e glosHiafte ndlarl dhmdtad] tHeostedandHdw
pile 1 and the steel pipe 2 by using the existing hydraulic press-in

machi ne. NaF 1HiaPhsE e el it ViR thel i dhsEaing |y Lsiitf the

steel pipe 2, it becones , .
construction apparatus using an earth auger as a drilling

device.
[0062]

In Fig. 3, an example of a construction apparatus 11 using
an earth auger is illustrated. The construction apparatus 11
includes a leader 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 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, thereby being 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 tocgether, 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 in which
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possi bl e

to continuously performdriving 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 nay also be driven with a rotary press-in

nmet hod .
driving i
t he steel

According to the rotary press-in nethod, a reactive force of
s relatively small and it 1is possible to accurately drive

pi pe 2. [0071] ,
the steel pipe 2 and the hat-shaped steel sheet pile 1 are

integrated is driven while fitting the joint 1d 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

jeined by bolting, welding, or the like to the extent that the
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In contrast to this, in a construction nmethod of a conventi onal
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 driving
the H shaped steel, and an adoptable construction nethod is |limted.
For exanple, in the driving of the H shaped steel, a reactive force
stand i s Stepdi ke ¢ avhdrhea Hatgradwarted st ld, shdeftomidtd dn aofe trive:
H-shaped steel itself easily occurs, and there is a need to drill the
ground i rPeRBsRTES WU ngh dgdgéndor thReSEMRemefhod23s the cage of the
addition, it is preferable to jain the steel sheet pile and the steel
pi pe 2 atPRYFersStd R ilaHSIaedr &5Rh? tEdE i e wadidsg uasslts, a
drill scr@w&ﬁ7r the like after driving. [0073] Further, in a
case wher gher rigidity is required, it is possible to obtain high

Stocl pipe 2 FRGLES) mERTrG e R LA AT ToaaR Sty UEe dr 801 TP e
wher e requil.e j.gLdi i i he -ab = ri a y
where T eRLES ok ed ScbavaL 030, 1 he aboke: dese | befapasg, p
pi e and (ae slegal pBLBEo?; COBBL ] B O RO A Wty SRip LA (ol
being joined to each other, it is possible to attain a reduction in
processi rthed @10 igRSY fiQr HigisH RE ithke sieale shaat iRid erand the
steel pipe 2 to each other. Further, in a state where the
auger scr@ovi4ddialribedaddillihagshaf 6 1©f theecsnssticel bR AIUS
11 using the earth auger as the drilling device has been inserted
into theldt.eeThprpeflert hichgriound Hegda stthee 1stskelke tpppee 2] ars tdre vetreel
pi pe 2 and the steel sheet pile is drilled over a range w der than

t he out ePldicamit ehisftime, stheeldrgilda @ rihgesbekécpnpe 2 mandaelsicdel
pi pe 2 and the steel sheet pile are pressed into the ground while

per f or m RYe&LAPS Fee dF 1VRNg BRmineron Phdrhe bpre;skepadistasdr ghgebmid,e
it is possible to construct the steel wall 3 with | ow noise and

vi brati on. [ﬁeyﬁTer, 1n apgReRefeRS EVP| PrafBtRef T RBENBYPSAsS are
illustrated i,n Fi.g. 5, a steel |]. 83 may al so be constructed .b

G i ng. EREVAPHEL TR B B AR R ABKEAG RPe: SRRRPS T oD T o e L
exi sting eel . ] |1 6. -l his cas driving th eel
o po 2 WhTFeerARTAGD e e eaimast 33 b8l TolFTRat FHet i The Bapabite
side to the shie BeyNGLBRDl oy SUPGGRL: { DoRalt N 8RS llq EhRer
steel sheet pile wafl 6, It 1s possible to mke an overlappbeam

structurenkacWpiiglh thessteeh ysheetinpiche Gihe1Ral- shapedssteel sheet
pile 1) side is subjected to earth pressure. Since the existing steel

sheet pilgoeahl 6 is used as it is, rather than being renoved, it is
very reasonabl e.
Further, as another method, a method is alsc 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 isdrilledbefore 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. In this

case, the drilling range 5 may also be somewhat broadened such
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[ 0075] In driving the steel pipe 2 while making the steel pipe
2 follow the existing steel sheet pile wall 6, if an upper portion on
the side where the steel pipe 2 is driven, of the steel sheet pile
wall 6, is exposed, it is relatively easy to make the steel pipe 2
follow the steel sheet pile wall 6. On the other hand, in a case

wher e coping concrete or the like is installed on the side where the

steel pi driven, of t t heet 11_6,, d th
st eel BIB azta eerel}ﬁ“&%lb%r %OWS? g‘ﬁ“o‘?l]i?‘gep‘g Jeiéjr&/gh%%ttlb‘?lr%g%vg%a%gﬁjs

d K
o make (RSt G BE12 For ol tREISH ekt hect e CdPr 6. o 00hB®
s a et hﬁ?tﬂﬁsdéébé’é ngﬁ% LT BUEDENCTES Breges Al Shiea

t he steel Féss-in nmeth possi wever

a case “h?gééftg%é%@ blﬂ% f@ﬂ9q1§%th%Etd%i¥hnﬁhéSmfhéf'éﬁﬁﬁadeno%h€he

press-in nethod, it s possible to performdriving by using a

wel | - know: SOt & Yo Pres Gich d@fQ'lit:LH@Ctrlaﬂ@enBt bedomds desstibedyabaye: .
in a case where nakeup is perfornéd by concrete, or the like, driving

may al so peogErformed by rotationally pressing-in the steel pipe 2
having a cutting bit at a | eading end thereof, thereby naking the
steel pipe 2 fdd and henstteelctsikeetnepihlel Towhkhe ptaehi nglih2, since
concrete on the front. If it is a rotary press-in construction

met hod, ewers £npbghsifhct remgesaegbrignvidsr itharhéher es§eirnd hameoelr
vibration is much smaller than in at |east a vibratory hamer =
const ruct¢orihretsiegl pogr7f is drillgd egs the sirddiling ragge §, 1t is
constructed by driving the steel pipe 2, in a case where the steel

pi pe 2 | PIBHETRILOSHRAST BN INGHAASH LT SRHSITer $BU hbpR drandet 1 Heg -

steel WalI"herefmf.ye alt?l%r%elgur? %Ceteecgto drlffuap cvgntSQdCe%g rl%it %1de[:9§r?§
away from a steel sheet pile wall, as in the method of, for
example, Patent Literature 3.
[0070]

Further, in a case where the steel sheet pile 1 and the
steel pipe 2 are separately driven, if a pitch of the steel pipe
is set to be a pitch capable of being constructed by using an
existing 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 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 alsc be driven
with a rotary press-inmethod. According to the rotarypress-in

method, a reactive force of driving is relatively small and it
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Next, a steel wall 33 that is a nodified 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 31a, a pair of flanges 31b which extends obliquely in
opposite directions fromboth side edges of the web 31la, and joints
31d provided at |eading ends of the flanges 31b. Therefore, the

Z- shaped ist eslsshelet P |ac@lr dtasl amappy gt shapieofZ hal f t he

hat - shaped steel sheet pile 1. A steel sheet pile wall fornmed by
connect i nPGHel Z- shaped steel sheet piles 31 has approxi mately the
sane shape as that of the steel sheet pile wall faornmed by connecting
t he hat - shaped 13t &SntdRsdt 55 (s sy eli’célptcotnﬁérb]&éiltqrbﬁ%%%é’f] G nt
31d is different. That is, this.steel shee i_le wall has shape i
whi ch' a EHIO S DA FtEyCPa  Spedt e APCer Rt oIS 0828 C B11¢ arfhe
steel pipe 2 is_disposed i.n val |l ey portion_on _one face sjide.of the
Steel onddt AoPralralrCeohastet 01 Mo St ee bond MG 3L fr )
and is alsg t ti I r e
B A R b e e R g

IS in CoRAGH gMAN &J&l"&?%e%%{ivﬁﬁ & A0 ArShaped Stael, gheeat, piles

31. [0080] In the's 33, an overlap beam structure in

whi ch t heofstharaed o gelushest wRkhedBily agl dihe nsteahopi B@egl?re@ncﬂlcﬁn

joined to each other is suitable, and in construction thereof, a
const r uctddepumilRodoat tirhett bAem@fhddna soveml apdbeams Steidaaibiee anoige

t he above-described construction nmethods for the steel wall 3 can be
sui t abl y dised.ngrarf eotenpl-eshaded sipedsi b edamuise &aretdhadaml vis ch
after the ground is first drilled by the construction apparatus 11,

t he steelrgpiyiged,and ,t e Shepad astrekeliss hgetd,pided @hmedriens eartateel y
pressed into the ground. Adrilling range 35 by the construction
appar at usl—Bhaged preet ilvseld eashhgecatireh aneithges b3 poxted he drill
entirety of the Z-shaped steel sheet pile 31 except the vicinity of
every ot &€ [FEGHMEBLWRBIRNGHR éifdr &8 WUt K& &9 14id§ r ange 35.
However, scri bed above, in a case where the joint 31d portion of
t he prevﬂ@@ggﬁ driven Z-shaped steel sheet pile 31 does not interfere

w9011 L0 9 PESLering i) Lo og Laachaney Lhe ol g £

Z_Shapeda%%e@hesgggélpﬁi§e3§eh?u%%%&ugﬁg ﬁgfffgﬂs thereof by coping,
welding, bolts, a drill screw, or the like after 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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[ 0081] Further, the Z-shaped steel sheet piles 31 may al so be
driven one by one, and the two Z-shaped steel sheet piles 31 in which
the joints 31d are fitted and swaged nmay al so 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 nethod 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, atetHREt PHPRP dce et @bl @R whi ch after the steel pipe 2

is driven with a center, bored pili nmet hod by using th .

construction aﬁ%ﬁ?&Fﬂ§ I & Re2 §3W§%§§ %ggeﬁugﬁéeﬁcg?We?éltpgt 15 a
ressed in.. . ILn,a e where the.hat-shaped steel she ile._or

Phe: 7 shebt king ehenserf THe tP e  fppr Faaf it Dot upiiy Thefgafer

conpar edd—:{‘]Pgae{?ker%S%h‘{%/“éfrﬁ13?%;5%%2??%%%%?&?%% &g %té'os@gel

descri be ater 1s applie ere i's noneed to take in
account posid '29”%'he|SG'rfohn*aeb‘é@%€} Lhe siteel Sshgets Ny €% b?te;%@npﬁ’?etzh o

regarded ‘as an overlap beam structure in which intact rigidity o

steel shegid phlesaadlrdighdh 1h 1Qf iEher SIReY dicReadfgngemREr F8882Enhe

Next, a steel wall 43 that is a nodified exanple of the steel wall 3
w1 be descsdt beihivdddy ref entencadda KHige 2.. ThResteeklwplibe43d dsesha
U-shaped steel sheet pile 41 as a steel sheet pile constituting a

st eel shesiedql pépwa? bnd the stetieshiésthapéd steeplresheet iptd e dlground
i ncludes a web 41a, a pair of flanges 41b which extends obliquely

f r om bot Iwisi lde reddesmdfna hler iveb nglan sthbs nanrspr.ead heach ogeheeyeantn
joints 41d provided at |eading ends of the flanges 41b. A steel sheet
pi | e wal Ih&Fost ge@uRE-cbhnb tRIRF thlee Uoshapetirycéethghneedchivadd 41Wwhil
approximately the sanme shape as that of the steel sheet pile wall
formed by-bAEds M Rel At XMaped steel sheet piles 1 except the
position %4¥3joint 41d is different, and has a shape in which a
peak and Qi | ey are repeated alternately. [0083]

Further, as still another method, as illustrated in Fig.
5, a steel wall 83 may also be constructed by driving the steel
pipe 2 while making the steel pipe 2 follow an existing steel
sheet pile wall 6. In this case, by driving the steel pipe 2
while making the steel pipe 2 follow the face cn the opposite
side to the side being mainly subjected to earth pressure, of
the steel sheet pile wall &, it is possible to make an overlap
beam siructure 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.
[0075]

In driving the steel pipe 2 while making the steel pipe
2 follow the existing steel sheet pilewall 6, if an upper portion

on the side where the steel pipe 2 is driven, of the steel sheet
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The steel pipe 2 is disposed in a valley portion on one face side of
the steel sheet pile wall conposed of the U shaped steel sheet piles
41 and is also in a state where a portion of the steel pipe 2 enters
the valley portion. In the case of the U shaped steel sheet pile 41,
since when viewed froma face on one side, a state is created where a
vall ey and a peak are formed by different U shaped steel sheet piles
41, the steel pipe 2 is disposed at every other U shaped steel sheet
pi |l e 41. piHes watérd cilscexnpesedt ildl isurd el oflt ke syt eelmgkiepehe dteedln
contact with the left and right joints 41dina state where it has

entered tHes gl Feylporthertsela siesdl pileshabbd st 88 thReether |haryy,
Further, the flange 41b on one side of each of the U shaped steel
sheet pi Ilélsaﬂa%l%ij"ﬁieﬁien&OPHé‘gl SPRCEREL rqrgﬁpesjrjdlé% ot 1f1ﬁ§a@+l§ﬁla%dthe

| sh i ith A f th | pi ' .
SLFFeyssiesﬁ@%z g %ﬁ@iaﬁ“?%ﬁ%f ?#éeﬁ% St o i %ﬁl%ﬁeﬁeﬁit%%@tﬁé&eeh
i 2. T i t . t t i 2 ] tw { 1 Nl
of 't ne UEdpéa SELSTEnEeT e E?%%?%_%é%i ?’J‘&‘}%P%ré 29;2@&05?%%‘ e
my al so & JRdecle GOTE L9 60N Bck el LhEHED. a0l Nmquing

U shaped stee eet by "maki i anmeter o stee

2 narrowghd Béﬁiﬁa%oﬁcc%e%ak@g iLﬂl' éQé‘gec% Ak RElcreheetePid g H3 £ J10QRA]

Also in the steel "wa , an overlap beam structure i s suitable, and

i n const iy iseRheeeft, B 16oRstnue.i on nethod which is used for the
overl ap beam structure, anong the above-described construction

met hods fl@o7tdie steel wall 3, can be suitably used. For example, it
is possible to use a nmethod in which after the ground is first
drilled by theAsoastatictd off @appainad uhelitethepped, pipes Draafensid e
U-shaped steel sheet pile 41 are pressed into the ground. It is
possi bl e ttoodskte ghdrdtldd hgiparkgey 45 iy 4 heesondnmetthiash appreorsatids €11
at this time such that the U-shaped steel sheet pile 41 in which the
steel pi pevevies néh di spolethore the valilley sshaedy ss@i Bipas et iasitg dé
the two drilling ranges 45. Therefore, even if the drilling range 45
is set r&EEEN A& FOR, PLEFEE 1h&@SehOdretly dfs @Iolsstlll?éeuts"né’&é%orm

teel sheet piles 41 falls within the drillj 45, -i,n_of
he U Shafied SEedr SRaGe Bi e 41 TBa00nae 8asy BTer o a e o

ble in whi ¢ ' [ oi ; . ;
accepta fnl%rtlzlhgd 'ﬁg %ftc%%%e%?%égg 1&%%&%3 v%hg£é\rln% e\l’}\f?t }{itpréﬁrr@%?nte%

bored pi g net ho g e cbn I'on appara

U-shaped b%/t %%hc‘?tl%%%t, B! €4l liiqceer %ﬁ%nignmaggogggo be performed by
rotationally pressing-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 constructedby 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 tc makeup with concrete.
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Next, a steel wall 53 that is a nodified exanple 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 pile wall, simlarly to the steel wall 43 illustrated in
Fig. 7. However, the dianeter 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—§H5Bﬂd steel sheet pile 41, thereby comng into contact with
the web 41a of the U sh et pi . Furt her . the
steel pipes 2 & '§p8§§8§aVaggch§0§§Hé6€Haspgghféﬁge?xﬁwpi 49t the
rat her thqh %Yer herly-ghagggcs£§gl hget éf%ﬁ%%’gkgfagls 6CaSF o

si nce dISpOS e peak ST e an e va ey sid

U shaped sl&q vﬁarleletB 2% 4l fgeg c135heERALELY, 31 Nes st epl el
pipes 2 are alternate y spose aces o stee eet

wal | comggseq of; tde &hé@@hﬁa&rﬁ eael t%@tsl‘géé@spflﬂe #D0B6] In
the steel wall 43, any case of 1he |ntegra beam structure and the

overlap beam stipuctzuls@ 620 Receansihderedsi1and1i ine0NEEEUSIHEP 31a, a
thereof, it is acceptable if an appropriate construction nethod anong

t he abovepaieseﬁ bEich repns t 3 1S trroinc Hredhoddsd § asb 1hgusleeln viadpoSits
adopted. Further, a drilling range 55 has a |larger dianeter than the
di anet er difrddtel @tediron petR ahde ebtprne e fathangeb vitliagh annicfj adlessa3ld
portion except the joints 41d of the U shaped steel sheet pile 41.
[0087] providisktat destddelg walds 63 that filengesodilbi. edTlexaeddec of thde
steel wall 3 will be described with reference to Figs. 9 and 10. In
the steel?2wWdldpre3l sitieelssbertpppée23] Has afbRPRECHIMER St RBaRebof dhdht

t he vaIIey si de of the hat-shaped steel sheet pile 1, whereas the

steel walih eGéﬁits shared e hathade Rl ! 'pl &esfe@&rréélel% Qlé@nf”é’é’(l
with the on the peak si the h stee
1. That i 9&6&9“&§)Q9%9|éb qb a?he
face on Onef%é%%égelyﬁg%fkwﬁgg%%a%ll%s“%h t E90§§L 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.
[0079]

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 63, it is possible to nake the above-descri bed
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 in the steel wall 3. Therefore, a
structure is made which is effective for a case where higher rigidity
than in the steel wall 3 is required. Further, in the steel wall 63,
it is possible to nmake the above-descri bed overlap beam structure

wi t hout |jaiimeanytbheash esgdhegpt pe 2uanablde drat 1shapesdt steel oshdeirqud,e
1. Inthis case, the sane rigidity as that in a case where the stee
wal | 3 i @ madetrocbeonhesbved lzgpt hedmrst pdcthe evies lalpt aéamdst turture
addition, an installation range (a w dth perpendicular to an

arr angen@ﬁ‘torw t&et poRVefdererhibeds hapetiryceépnsheehops| ear |hhefstgal
steel wall 63 _becones wider than in the steel wall 3. In this way,

si nce spate leff C@PeREy Syétapilyr 4FES, | HO¥ X ABREE of 1t hes RRIT P Dedin

structure, it is advantageous to use the ste
In const M5& F‘olﬁeBlFo{{ @&@&% RelcEre8h ﬁa%%ﬁ]‘fﬁe%m%ﬁﬂfé& QL gbjgéi!jn by the
structure, a conﬁ}ructlon thoﬁ&for t he |nﬁe strugture

among t h& CSH e ﬁpﬁ@f- r the sFgg nYERS?

where the erdernsEBFEe I SR bertRE Rt T g ng%ete:?jgsﬁre AL
|, as degghihed, %P?Pr{]ge P 855chd doth RES iR A %hkgtﬁgrfpa@ }g%ls time

drilling by usi construction apparatus However e

drillingia Rorhhgd whese frhel fids shared %h@eénﬁmeeﬁy%fecﬂe I75- SHAPERN,

except the vicinity of the joint |d, there is a need to make a
drillingstargesbeewi gelet Banexaep{aetle@sm@iniw st eglempldt b r QAN

Next, a steel wall 73 that is a nodified exanple of the
31 which interferes with the drilling range 35. Rowever, as
described above, in a case where the joint 31d portion of the
previously driven Z-shaped steel sheet pile 31 does not
interfere with drilling by performing drilling in advance, the
drilling range may also be set slightly larger such that the
entirety of the Z-shaped steel sheet pile 31 is included
therein.
[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 methed as that for the zbove-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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steel wall 3 will be described with reference to Figs. 11 and 12. The
steel wall 73 is a steel wall in which 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 2 has high rigidity by making
the steel pipe 2 have a |arge cross section. Therefore, in a case
where high rigidity is required for the steel wall 73, it becones a
suitable structure. [0091] The steel pipe 2 is in a state
where a puirih gh ‘%%t?%fb%l?ﬁ%r%ﬂal%lm%?h%r]ﬂ’o%sb‘?gtwee h%"tm%%‘b‘eﬁlon

st eel sheet |Ie 1 and t he st eel e 2.Conmes i nto ntact with th
{1 ange | FRRAEACH dorr b Faﬁhseeﬁeghe%esw%geJreo%inastHaeaﬁﬁﬁ £ of
t he hat - shaped eeI shee t her

e i aoaod at P aheRs Eofnbat-sheBr o rese priEet PLtREVECHER
bei ng di sposed & 84 sec% N hat e%hsgeg stes O;L%ff&‘?t%&'égu% Leekh 9Hgg£'g;?1e

t he steel p|p S al°s0 be"di spose 0 as e spaced apart

each ot heéora;g a2l I sre@ée Whder 5*1% ddigrwg! ﬁM\QQE' ﬂee %@L% o@iP@S

2 are dispo every ot her hat-shaped steel eet pile 1, such as

an interval ghen ithe) Steelr BkPesp?ians éiiﬁeeseqieeé ley%yntew to take
hat - shaped steel sheet piles 1 or the Iike. [0092] In the

steel walint/3,ac@mht foddia iioH=00rali e p@tsteuc tueestBeWhsBBet hgiles,
hat - shaped steel sheet pile 1 and the steel pipe 2 are joined to each

ot her, asitdeserbbet@hole] aissanaivarade; beiaghst gttty iirs walichi nedact
sinply with the steel pipes 2. Since the steel pipes are disposed
bei ng spaciedidittawfi hheratael sberéspohdiamyl tro gane ter o horte kaeedhpped
steel sheet piles 1, it is preferable to adopt the overlap beam

st ruct ur earg co9gjed.
[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 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 4la, a
pair of flanges 41b which extends obliquely from both 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 repesated alternately.
[0083]

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

face side of the steel sheet pile wall composed of the U~shaped
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In the case of the overlap beam structure, it becones possible to
separately drive the steel pipe 2 and the hat-shaped steel sheet pile
1 into the ground, as described above. At this tinme, for exanple,

press-in is perforned while performng drilling by using the
construction apparatus 11 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 pipEeeideésetopridonestl mul donkdep is settate waerechudedtion of
adj acent drlllln% ranges 75. In this way, the driving position of the
hat - shapdd\sse&ee s}hélé‘{f dpreréersepbersld & acetabnbei by i ke 06 the

i ncl ude even the portions of the joints |d of the hat-shaped steel
sheet pi % shansg Pﬁﬁ?lmé?eei:tpb%%(ﬁes SpsSi Bhen 1o e feas pyfpresyn

t he hat-shaped steel sheet pile 1 | o the und. | n addition, in
the case B PhESovbRE dpCbeam et %re@h%géf%m@%f argaormed

ot set, THefORE TR o B B gh S3 SRk PRE et [ Shabb Sheet CSPEAL R 1%
L are driyen, seBsL 8:858:y [hen ot asl Rins 2and L ﬁ@agggwﬁ?d th%'

sheet pile al’'so be ven 1nto oun

drilled rﬁ@é&?@ﬁﬂfei:gggﬂal surfacé R APy e oft dhe z&%ei 1%&{}'%03?{2ac4€”

53, 63, a 73 1l lustrate Fi gs. to 12, sim y to the case

wher e t hg isteehe Waldt 3n@frilghe. §dihes 4@@% @less@gﬂé)@ﬁe%tﬂ hetengnoed o
Fig. 5 by using an existing steel sheet pile wall, it is possible to

make a steee v\aallleyh@wmgohhefouesiﬂ@l@etanwap@@tm@ebyswéﬁ/lmglé het .
steel pipe 2 while making the steel pipe 2 follow the steel sheet

pil e wal IFurft®@35] the flandendibersteelsiwi b ehch33f 4 US3hap8d stel
and 83, the length fromthe top to the bottomof the steel sheet pile
(a wal | bbdgt phtes 4é d@hgihing thkeel afeendpi jpght2sadysalsohbdl-shaped
different fromeach other, if necessary For exanple, as

i 11 ustraté@silnshpgt nile ﬂﬁewnéhg@ HPO(IttH@HI efigilte ftealt RéPeop ard iy
bottom in the_longitudinal, direction of a steel sheet pile wall (a
wal | bod$h@)Véé%ﬁﬁs%ﬁd%fl%t%be§ﬁ€6F-HFF@stﬁﬁyo%ﬂ%%)Qk¥9Hﬂﬁ?%ﬁﬂﬁ§ of

th he | th_ (the th th he b tt
the Tl onorfetet el das olonrit Fiari oA W2 hoB: 12 4 38, 9t tider "

capabl e G Hek g LFE ToRger o%haéonrﬂgﬁ% Bed 5oreT b hor 187 44%%&%%
the st eel. sheel _p sgle%%@dmggeafgs%e B8 5SS G haNe ke, faTR e

| engt h becones poss
web 41a of the U-shaped steel sheet pile 41 by making the diameter

of the steel pipe 2 narrower than the width of £he U~shaped steel
sheet pile 41.
[0084]

Also in the steel wall 43, an overlap beam structure is
suitable, and in construction thereocf, a construction method
which is used for the overlap beam structure, among the
above-described construction methods for the steel wall 3, can
be suitaebly 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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On the other hand, as illustrated in Fig. 14, it is also possible to
make the length fromthe top to the bottomof the steel sheet pile
wall (the wall body 9) longer than the |l ength of the steel pipe 2.
The length fromthe top to the bottom of the steel pipe 2 can be
determ ned fromthe viewpoint of the rigidity of the steel walls 3,
33, 43, 53 63, and 73. At this tinme, in a case where boiling,

heavi ng, circular sli s a concern when the | enpgth from
to the btk aﬁ?cﬁr%see%n?omgw@dr hel S arreP et i © 48 %%a@ th £

body 9 meiA eégtbffﬁitrq‘&%’ %JF‘%é%ié‘%ta{‘p%ah# I pr e lr%’%aé}gﬁ that
o1 Stegl gl Fheatdy 2l O AN T3 PRI LANNE:BLES! 1o
wal | in, exanﬁ1 €, F%e an1o? Re

cor ner ortion

formed at, #@%l r}t?c%ecy\eérl Snb v?él.l%?’séﬁl % ﬁiﬂ%g@d astride L& tid

a case of Torm a corner portio ace on the side

wher e th%sltlelem 'r%ﬁ'l d a5di Sﬁﬂéﬁgfgﬁéor@%ﬂ hier it ded 11 haqf ehhgwi ng
probl em ari ses. A description will be perforfed taking

the steel;yakk ]Selaestlarbquaa@k@w Asindd yslkratedrétly biftal 18hel f-shaped
di sposing the steel pipe 2 at each of the val | ey portions adjoining

each ot hertedl asroorinesi poy t4oNEd Sl atv erpied; hd her Posidg arengd 45,
portions of the steel pipes 2 overlap each other, so that it is not
possi bl e dresi-siposé the Uststelpepl pesel. siider efideed 1 deddnaserayed On,
Fig. 16, a configuration is nmade in which the steel pipe 2 is

di sposed ateshiofl dmea bfo tanrcapiidlele dor whond a@fer niliy sdast. otmer 2 is
across a corner. However, in this case, depending on the rigidity of
the steeldiiyan 2igh tihe tedies hastehitel 110 |BRKIH BY githry frea
concern. In addition, in Fig. lféor the like, steel _wall divided

secti ons ATt F 4 RRPER ALHE 0dtg s esEd Bhecors iRt Siidd Mhal s

3 that are dugggsed approxi mat el y perpendi cul ar to each other so as
to interpdse Ther portion therebetween are disposed in different
directiongJ A state is created where these steel wall divided
sections are éonnected to each other

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 pile 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 into contact with
the web 41la 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 valley side of the U~shaped steel sheet piles 41 is reversed
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at the corner portion. [0098] Therefore, for exanple, as
illustrated in Fig. 17, a configuration nmay al so be made in which a
joint for steel pipe sheet pile 7 is provided at the steel pipe 2 of
a corner portion and the joint Id of 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 siadgeamatlgnstheusnée Walipah i ded sldctimat oy dispsiseel anong
two steel wall divided sections orthogonal to each other with a
corner pd@adesnosfa $tewinehephtiel bpsed 1t hemppeedesh thEhé-hhepedagiearl
steel sheet pile 1 in which the joint Ic is engaged with the steel
sheet pi 159§ Mileof4lt-he steel pipe 2 is the hat-shaped steel sheet
pile 1 on the side nearest the corner of the steel wall divided
section o % other si de. By passing the portion on the arm

coun Chrougn o5 b el BRI EBE Gt Bl SRRk rBke SRR
steel pipe 2,013, ah§ 4% GLES Sg M0GE & Lhe J ot § 9, sLeeh 4BLRE, sheet
pile 7 o0 t'he gee? pi pee(é an% he %at-shape SsFel es%eeg prie 1 4%

connected., [c%%%%] uction I}—'%rrte%%",z :|]acS ;andd pt%wel q-%;l.%fﬂ %’b&ﬁoﬁﬂ%te

corner portion, or exanpl e, as ilTustrated’in Fig. cture

may al so e s iVt jao sefd 1R -RIRasesd Ol dle @ldpildyn of
t he hat-shaped steel sheet pile and the joint Id of a |leading end

of the am@thedss reel ded $oeéhavsied iRl BEoRtWAL Chrib Stk spasen-ii1N g
val l ey portion of an end on the corner side of a wall body section on
one siderange 55 has a larger diameter than the diameter of the steel
pipe 2 and becomes 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 modified example of the
steel wall 3 will be described with reference to Figs. 9 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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A configuration is nade in which the joint |d of the hat-shaped steel
sheet pile 1 of an end on the corner side of the wall body section on
the ot her side orthogonal 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 al so be nade, for exanple, by cutting a
portion (the armlc and the joint 1d) of the hat-shaped steel sheet
pile 1 and welding the portion to the steel pipe 2. Further, jt is

pr ef er abl¥! tH SESCInFRgdr dt i oTPEE TR i SHAUST e {fomAfesERL FBN1B
of the steel pipe 2 and the armlc and,the j.oi.nt |d of the t - shaped
o col Csnetiioht Ba T &, e <o Baore rudr iy sBeri o Bhg, 2PEE
di sposed a imately linearly. .[0100]. Fur.t her,, st.il |,
ano!toher C %ﬁ S%rﬁ i o Gt The gélrrﬁ%rerﬁo]r H &rl?,e fsézreeelxgr?ﬁle%%ds 1t 1s

anot her ¢ont gur the ¢o - .
2t ot the ekt e Mt U RO e IR E o BLP IR AE B

portion %61{&?3@%11@%?@1% 1R 1CBE BEI 2 A £BRE Hft IW I kcRedYsheet

sections constitating a corner portion. Then, a configuration nmay

al so be sicle ghat 14 R iHeBkepi B8S shnif @i@@ﬂﬂ@?taﬁéj thateagh ebRerwhere
In the above-described three configurations of the corner portion,

the cornethparitddins0fl @ li st hadeonst bkuent vakksag Beem sconsectediby

a joint and al so shift does not occur in a normal direction. Further,

t he steelolpiginedii s Iai splasedcat, tame iewtRdrl apdon aangen (@ddiildtdn t o

this, since the steel pipes 2 adjoining the steel pipe 2 are

respect i vednpehdiposlett dlosel yairmngengit edt Forsi perpendie uiat-sloaradh

other, it is possible to secure rigidity even at the corner portion.

[ 0101] steel sheet piles 1) of the steel wall 63 becomes wider than
in the steel wall 3. 1In this way, since space efficiency
deteriorates, in the case of the overlap beam structure, it is
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.

[0090]

Next, a steel wall 73 that is a modified example of the
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I na case of using the joint pipe 7, by filling the inside sides of
the joint pipes 7 with nortar after connection, it is possible to

secure water stopping performance. In this case, since the filling of
nortar is performed only at the corner portion, even if the filling
of nortar is performed, an increase in |abor or costs can be

suppr essed. In addition, the joint which is provided at the

steel pipe 2 is not limted to the annular joint for steel pipe 7,
and as de¥@dbedldbdvelliheejdisnrdicd hd Wt geifesivase Pl Eigay bl sorbe
used, or joints having other 0|nt structures_nmay al so be used, and
in short, 14+ Téleaéé@ﬁgaﬂﬁéll? alstrustare valhete Vi Ghiehe thiceg ey

pi pes 2 or_the stee e 2, and steel ,sheet pile can be connected
to each détthé ebilt??uiﬂf SE. lﬁé‘faéjﬁeeﬁééggi ‘@hEhLﬁ%%Pp 162 the HaEeSHatRd

SEeel Shiyl b8 (B ey SRSt kB I, TnbRel BBl i
2 has high rigidity by making the steel pipe 2 have a large cross
section. Therefore, in a case where high rigidity is required
for the steel wall 73, it becomes a sultable structure.
[0091]

The steel pipe 2 is in a state where a portion thereof
enters a valley porticn 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 1b 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 siteel 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.

[0092]

In the steel wall 73, even 1f the integral beam structure
in which the hat-shaped steel sheet pile 1 and the steel pipe
2 are joilned 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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11: construction apparatus using an earth auger 14: auger screw

(drilling shaft) 31: Z-shaped steel sheet pile (steel sheet pile) 33:
steel wall 35: drilling range 41: U shaped steel sheet pile (steel
sheet pile). 43: steel wall 45: drilling range 53: steel wall 55:
drilling range 63: steel wall

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 stiructure, 1t 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 11 with the auger
screw 14 inserted into the steel pipe 2. 1In 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. In this way, it becomes possible to more easily press
the hat-shaped steel sheet pile 1 into the ground. In addition,
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. 1In 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 illustrated

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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65: drilling range 73: steel wall 75: drilling range 83: steel wall
CLAIM5 1. A steel wall conprising: 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 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.

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 pilewall.
[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 bedy 9) composed of steel
sheet piles may alsc be made short with respect tc the length
(the length from the top to the bottom) in the longitudinal
direction cof 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 steel pipe are made to have the same
ilength 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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2. The steel wall according to claim1l, 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 claim1l, wherein positional shift in the |ongitudi nal
direction between the steel sheet pile and the steel pipe is allowed

at a portion wher st sheet p|Ie and t he st e are
Contact. viih Lt ToUGI CHE SR <t BS R CRo08: (i "R ToParih 3. may
wherein the steei sheet |Ie andtthe St eel % e are 0|ned to each
other at &N Spp Qﬁuﬁ?ﬁ) OO the Wt 1o he steel wal

accordlng §%§ a|n14 mhereln the joining is jOIntlng by copi ng,
wel di ng, or adrill screw 6. The steel wall according to any

one of cl a' m ki QnR ?Wesi%glwesstﬁel 4Bl p§3' Se 8l spased omhteheuéfﬁ

on one side or both of the faces of the wall body. ~ 7. The steel wa

accor di ng:-o Ane10nalaf 16l aEse dxdpbe, V&M’ﬁéfﬁatnh%ﬂv%hﬂe hody, 'éorner
formed approximately in a wavelike fashion in which a peak and a

val l ey argorepsaad efhe @dmed at thet Beesl eghl Pi e, 98 ensy,asval b8y and
portion of the wall body and is in contact with the steel sheet pile.
8. The stE®] wall according to claim?7, wherein the steel

Here, in a case of forming a corner porticn in which the
face on the side where the steel p-ipe 2 is disposed becomes the
inside, the following problem arises.

[0097]

A description will be performed taking the steel wall 3
as an example. As illustratedinFig. 15, if disposing the steel
pipe 2 at each of the valley portions adjolning 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 pcssible
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 of 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 toc sach other
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pi pes are continuously or discretely provided in a plurality of
val | ey portions which are continuously fornmed side by side in the
face on one side of the wall body. 9. The steel wall according to
any one of claims 1 to 6, wherein the wall body is forned
approximately in a waveli ke fashion in which a peak and a valley are
repeat ed, and the steel pipe is in contact wwth the steel sheet
pile on the peak portion side of the wall body. 10. The steel wall
accor di n@tt ¢-hel aignr®r Wwarteian t he st eel pipes are continuously or

di scretel rovided at a plurality of peak portions which are
continuo&é@%&kwned side by side in the face on one side of the wall
body. 11. The steel wall according to any qne of clains 1 to

/ . . 10,
wherei n the | edGEAEIPH S hé o RFIBdnal SdittddiSite RS 6F iPh& 16t-edl’ s Reet
pile and the steel .pipe are different fromeach ather. . 12. The steel
Wl | accSitivigtis g BAY of SeIaf MECE £§ HAtCh @ Joint for steel pipe

sheet pile 7 is provided at the steel pipe 2 of a corner portion
and the joint 1d of 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 interposed therebetween. The
hat-shaped steel sheet pile 1 in which the joint 1lc 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 portiocn,

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

be used in which a joint section 8 composed of the arm lc of

47



conpri si ng: at |east two steel wall divided sections, each of
whi ch includes the wall body and the steel pipe that cones 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, ajoint is provided at the steel pipe

stoct warihaRorate el RS EIARERi0R dutnl R e BB b ol Shud
t e _ cetro 5l froy TG : mat
; 't Ei sfeﬁil o2tie A 1oqis unleRd Sotheohe st irts g MLPS b oLLL
of the st. i Vi i t i.de.

el %@h?ggésfgg?ﬁg.g 0ne Rl %\?ﬁtél% her Siy slaéeof%nmgzz&?g?%y

each ot her. e accor to any one of clains

11, comprd i on one &;d4&ast two steel wall divided sections, each
of which i1 ncludes the wall body and the steel pipe that cones into

contact with the wadi g i e echi e xfienel nah&li JeGid ons & eche
different from each other
hat-shaped steel sheet pile 1 of an end on the corner side of
the wall body section on the other side orthogonal 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.

[01CC]

Further, as still another configuration of the cornex
portion, for example, as illustrated in Fig. 19, 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 disposed at end
portions on the corner portion sides of the two steel wall divided
sections, and the joints are connected to each other. 14. A
construction nethod for a steel wall in which a plurality of steel
sheet piles are connected by joints, so that a wall body is provided,
and steelcqipesiead &vi g tohthandvatliscabhisE depe it Kfeust épl a gHustal
piles of the wall body with a |ongitudinal direction of each steel

pi pe fol IDWSEE ‘N ongPEGirRal T loR1BE 4 RE St TPSIRSSt LheI@ T TR

t ti met h i Si : . . ' npi i on steel
Choet | pi 19570 b nAGRE: GBaP i SHBCPHO S EEEP LTS BITDATINT

whi ch the steel pipe cones into contact over, the entire l.ength of a
nut ual cgcn eacecep‘)%lr HEF 0 %M HG e Sred lSﬁ)lopseeogncdlcﬁweelys%&ltws%eet

P o 9B o oo b 00kt 0L BBl O LA 1 00 e

i'ng devi'ce into st eel” pi pe

of the C@@@ﬂgﬁ%gﬂéﬁ%ﬁ%ﬁl%ﬁ%ﬁ%dydé% dihgn driving the conbination
steel sheet” pilée while drilling the ground in a range wi der than the

di anet er [@fiijhe steel pipe under the steel pipe by the drilling
device. 15. A construction nmethod for a steel wall in which a

plurality of steeh sheebrpidasy ahe ¢onnedied by BhpifMis.ingothdaingdde
wal | body is provided, and steel pipes are in contact with all or
sone of tshelest o€l tisdeptimi ldpeaf 7thet waldr teody fiketrhcanheagi budi nalis
direction of each steel pipe followi ng a |ongitudinal direction of
t he steelposisédtlepibesethee conisty witdomimerkodocoapciesi ngn this case,
since the filling of mortar is performed only at the corner
portion, even if the filling of mortar is performed, an increase
in labor or costs can be suppressed.
In addition, the joint which is provided at the steel pipe
2 is not limited to the annular joint for steel pipe 7, and as
described akove, 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. 16. A construction nethod
for a steel wall in which a plurality of steel sheet piles are

connected by joints, so that a | I body is provided, and steel pipes
are in contadtond o2 V%‘fs ﬂ?elr{q ft SHee $i9%s of the wall

body wit . | ongi tudinal direction of ch steel pipe followng a
| ongi tudihln% A Fection” o?élfjﬁlgllsl%%eﬁ%as get pile, the construction
nmet hod coyrprising; illJdng: the i e W der than
t he di ane%{]jg'r Z(S)f eedstseteefelpicgr’)ﬂeé%)ﬂyr}glld%]i 15?{%%?%%}]\1/?%%&; driving the
steel shegf. pidg @ang,the steel pipe in the drilled range. 17. A
construction nethod for a steel wall in which a plurality of steel
sheet pilgs. ale conectatddy joints, so that a wall body is provided,
and steel pipes are 1n contact with all or sone of the steel sheet
pi l es of aihe waddagdlysddih shdeangpiludi edesll reeddtornpolfe gach steel
pipe followng a longitudinal direction of the steel sheet pile, the
const r uctdxn gmddiodvalalnpri Si ng: driving the steel pipe while
maki ng the steel pipe followthe wall body installed already. 18. A
const r uctd5on dweithoichd graregest eel wall in which a plurality of steel
sheet piles are connected by joints, so that an approxi mately
wavel i ke 348l Istssdy WanlWwhi ch a peak and a valley are repeated is
provi ded, the steel pipes are provided at a plurality of valley
porti ons or: Eak Petd i'GHY9% orned on the face on one side of the wall
body, and. the steel pipe is in contact wth the steel sheet pile with
a | ongi t (Rfi ndl *<H é@gybn t hereof follow ng a |longitudinal direction
of the steel sheet. pile, the construction method conpri sing:

5 §f%£§il|%x§§)

driving t p %ﬁ%wing a press-in nmethod or a rotary

press-in-constryctian yret hod.

75: driilling range

83: steel wall
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CLAIMS

1. A steel wall comprising:

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 thewall body with a longitudinal direction
of each steel pipe following a longitudinal direction of 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 claim 3, wherein the steel
sheet pile and the steel pipe are joined to each other at an
upper end portion of the wall body.
5. The steel wall according to claim 4, wherein the joining
is jeinting by coping, welding, bolts, or a drill screw.
6. The steel wall according to any one of claims 1 to 5,
wherein the steel pipe is disposed on the face on one side or
both of the faces of the wall body.
7. The steel wall according to any one of claims 1 to 6,
wherein the wall body is formed approximately in a wavelike

fashion in which a peak and a valley are repeated, and
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the steel pipe enters a valley portion of the wall body
and is in contact with the steel sheet pile.
8. The steel wall according to claim 7, wherein 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.
9, The steel wall according to any one of claims 1 to 6,
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.
10. The steel wall according to claim 9, 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.
11. The steel wall according to any one of claims 1 to 10,
wherein the lengths in the longitudinal directions of the steel
sheet pile and the steel pipe are different from each other.
12. The steel wall according to any one of claims 1 to 11,
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.

13. The steel wall according to any one of claims 1 to 11,
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 pocrtions on the corner portion
sides of the two steel wall divided sections, and

the joints are connected to each other.

14. A constructionmethod for a steelwall inwhichaplurality
of steel sheet piles are 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 thewall boedywitha longitudinal
direction of each steel pipe following a longitudinal direction

of the steel sheet pile, the construction method comprising:
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making a combination steel sheet pile by joilning 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.
15. A constructionmethod for a steelwall inwhichaplurality
of steel sheet piles are 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 thewall bodywitha 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 the drilling device; and subsequently, driving
the steel sheet pile which comes into contact with the steel
pipe.
l6. A constructionmethod for a steel wall inwhichaplurality
of steel sheet piles are 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 thewall bodywith a longitudinal

direction of each steel pipe following a longitudinal direction
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of the steel sheet pile, the construction method 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.
17. A constructionmethod forasteelwall inwhichapluraliity
of steel sheet piles are 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 thewall bodywitha longitudinal
direction of each steel pipe following a longitudinal direction
of the steel sheet pile, the construction methed comprising:

driving the steel pipe while making the steel pipe follow
the wall body installed already.
18. A constructionmethod for a steel wall inwhichaplurality
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
following a longitudinal direction of the steel sheet pile, the
construction method comprising:

driving the steel pipe by using a press-in method or a

rotary press—in construction method.
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