- 1 - DESCRIPTION [Title of Invention] STEEL SHEET PILE AND STEEL SHEET PI LE
WALL FORMED OF SUCH STEEL SHEET PI LES [ Techni cal Field] [0001] The present
invention relates to a steel sheet pile and a steel sheet pile wall forned of
such steel sheet piles. [Background Art] [0002] A general U shaped st eel
sheet pile has interlocking joint portigns at both ends thereof. Such U shaped
steel sheet piles are driven in one at a tine, with the
DESCRIPTION
[Title of Invention] STEEL SHEET PILE AND STEEL SHEET PILE
WALL FORMED OF SUCH STEEL SHEET PILES
[Technical Field]
[0001]
The present invention relates to a steel sheet pile and
a steel sheet pile wall formed of such steel sheet piles.
[Background Art]
[0002]
A general U-shaped steel sheet pile has interlocking
joint portions at both ends thereof. Such U-shaped steel
sheet piles are driven in one at a time, with the
interlocking joint portions at both ends thereof interlocked,
to form a steel sheet pile wall. It is known that, in this
case, when a load acts on the steel sheet pile wall, the
neutral axis changes due to the displacement of the
interlocking joint portions, and the section rigidity and
section proof stress decrease.
[0003]
As a method to improve this, there is a method in which
two steel sheet piles are interlocked previously, are
connected and fixed to each other by crimping (application
of pressure), welding, or the like, and are driven in as a
unit formed of two steel sheet piles.

In this case, when conventional U-shaped steel sheet



interlocking joint portions at both ends thereof interlocked, to forma steel

sheet pile wall. It is known that, in this case, when a |oad acts on the steel
sheet pile wall, the neutral axis changes due to the displacenment of the

interlocking joint portions, and the section rigidity and section proof stress
decrease. [0003] As a nethod to ingrove this, there is a nethod in which

two steel sheet piles are interlocked previously, are connected and fixed to
each other by crinping (application of pressure), welding, or the like, and
are driven in as a unit fornmed of two steel sheet piles. In this case, when
convent i oRdlles- sifgpagesly eepchheseelpishestapdlgsagedsaér Heedinsstidard pi|l e needs
to be inserted the end in the longitudinal direction of the steel sheet pile
first, int&rdeRr%t dncEhRedPNOREVPANAL FAFELEASD Che thEr RTiES Ind 9%t f or med

snoot hl y, aﬁd t herefore this leads to a de%rease in the efficiency of
manuf act uPrRE &rdPSr dBsPIFAREr EQsEONPE6B4T e JOIRS ROMEREEF t Fhehte thi s,

in Patent ,Literature 1, there i roposed. " A steel shee ile in the shape of

a U—shape&ssp8élp§ﬁ§85mﬁglémpﬁéﬁé Vngng %@ﬁrﬁiPFFoﬁ%&ﬁdaﬁgé%béxbdﬁtions Blaced
at both e her eof , erei.n only one of the flan rtjiaons _has an

"t er| ook TPaCR: o MBonteriRGCH Of Srorhertuiadt BREUESRAEY he o her

fl ange po-hkggagges not have an interlocking joint, and the end of the flange

portion t%at oes ‘not have an interlocking joint is placed on a straight |ine

ext endi ng (hpeuyt he corner where the web portion and the flange portion
i ntersect each other, through the center of interlocking joint of the flange

portion that has amémhsa! 06kimgrbeentniandinapatbet £octbarwel portion, or is
pl aced so as to straddle the straight line." [Citation List]
there is proposed "A steel sheet pile in the shape of a U-
shaped steel sheet pile including a web portion and flange
portions placed at both ends thereof, wherein only one of
the flange portions has an interlocking joint for connecting
with another steel sheet pile, the other flange portion does
not have an interlocking joint, and the end of the flange
porticn that does not have an interlocking joint is placed
on a straight line extending from the corner where the web
portion and the flange portion intersect each other, through
the center of interlocking joint of the flange portion that
has an interlocking joint, and parallel to the web portion,
or is placed so as to straddle the straight line."
[Citation List]
[Patent Literature]
[0005]
Patent Literature 1: Japanese Unexamined Patent

Application Publication No. 2008-121279



[ Patent Literature] [0005] Patent Literature 1: Japanese Unexam ned

Pat ent Application Publication No. 2008-121279 - 3 - [Sunmary of Invention]

[ Techni cal Problen [0006] In the steel sheet pile described in Patent
Literature 1, the interlocking joint is formed at the end of the flange so as
to be bent parallel to the web. On the side that does not have an interl ocking
joint, the flange portion is not bent and appears as if it is cut.

Therefore, the side that has an interlocking joint and the side that does not
have an interlocking joint portion differ in I ength and angle, and the

| ef t - ri ghtlSagpawet of Iavenghon]

[Technical Problem]
[0006]

In the steel sheet pile described in Patent Literature
1, the interlocking joint is formed at the end of the flange
so as to be bent parallel to the web. On the side that does
not have an interlocking joint, the flange portion is not
bent and appears as if it is cut.

Therefore, the side that has an interlocking joint and
the side that does not have an interlocking joint portion
differ in length and angle, and the left-right asymmetry is
high.

When one tries to manufacture a steel sheet pile having
such a shape by roll forming, defects such as warpage,
bending, and the like of the shape of the entire sheet pile
are likely to occur because in the roll forming process, the
rolling forces acting on both joint portions differ.

Therefore, it is very difficult to form a steel sheet
pile having such a shape by roll forming, and the forming
method is limited.

[0007]

When two steel sheet piles are connected together, the
two steel sheet piles are assembled temporarily and placed
horizontally with the flange portions that do not have an

interlocking joint superimposed on each other, and then the



When one tries to manufacture a steel sheet pile having such a shape by rol
form ng, defects such as warpage, bending, and the |ike of the shape of the
entire sheet pile are likely to occur because in the roll form ng process, the

rolling forces acting on both joint portions differ. Therefore, it is
very difficult to forma steel sheet pile_having such a shape by roll formng,
and the formng nethod is limted. [0007] Wien two steel sheet piles are

connected together, the two steel sheet piles are assenbled tenporarily and
placed horizontally with the flange portions that do not have an interl ocking
j oi nt supévprpesegesed pachienkepreangnnreierhand. f4xeds e caghosddorti ons
are connected and fixed to each other by crinping, with an adhesive, or the
like. by rripRigdea¥étht BB é@ﬁﬁééyﬁmgoénéhﬁi%Fkﬁ-direction is oblique to a
straight line ara#lel to the web Rortion (horiﬁontal glrec i,on), and
therefore the fBatifhg GRF8ct FBR FRANMRFERRSr PRPi hy*+RIperFEFRE8 0 St he pressure
application.direction when,bondiing is _perfornmed needs to_be di agonal.
Thor ef or e SBASHEE: 8 Po “DErEaPM FOdE! RGZ01 LBondrng e PRE ROTHFEet | on of
connectin nd _fixing . of the steel sh il Li .0 t weh .portion is
TR RePbtrd e akearR) e nart RECABGPEE of carERCe ot

needed, a erers Nncern egree o mit act ur e
. i i f i Ly, [000S . . 2 I
such. pr obi B gt Bt ing 98 ber forplal OB EREN e AR SRR D Shen a

har! ancebiiectnabell phastit 8 sptersmmutasyr Les by oo and,
sheet pil enhwaklkot-ar medqgel;isdcRosheelrosheebakiingSor bonding with the
direction of connecting and fixing of the steel sheet piles
oblique to the web portion is needed, and there is a concern
that the degree of difficulty of manufacture increases
significantly.
[0008]
The present invention is made to solve such problems,
and it is an object of the present invention to obtain such
a steel sheet pile that it is suitable for manufacturing by
roll forming and that two such steel sheet piles can be
easily connected together, and a steel sheet pile wall
formed of such steel sheet piles.
[Solution to Problem]
[0009]
(1) A steel sheet pile according to the present
invention is a U-shaped steel sheet pile including a web
portion, flange portions at both ends of the web portion, an

interlocking joint portion formed at the end of one of the



[ Solution to Problem [0009] (1) A steel sheet pile according to the
present invention is a U shaped steel sheet pile including a web portion,
flange portions at both ends of the web portion, an interlocking joint portion
formed at the end of one of the -5 flanges, and a joining portion fornmed at
the end of the other flange and used fog connecting wth an adj acent U shaped
steel sheet pile, wherein the joining portion is a flat plate shape fornmed by
bendi ng the end of the flange portion parallel to the web portion and
extending parallel to the web portion, and the position of the joining portion
in a direftlhogeper peddiacibaning vhetweb pormednaits thet enict loifn thiee range of the
hei ght of the interlocking joint portion. [0010] (2) In the steel sheet
pi | e accopdhry fodapdp, anHeubkdngersicaansgifagevwdtht Re pEIRCSGtPdtion is
located on a straight |ine that passes through the center of the interlocking
joi nt por 6h8RedndtERAt ShechaPalleel WherERE #BF POLELSA. PPOGEPR 1S @ (3) In the
st eel sheet Eile according to (1) or a recess and a_protrusion are

2) .,
provi ded &A@ hElPFﬁnéé-"“@Fdé%ﬁ‘Ffﬂ;Pé‘ Bgan%iﬁegj &0fi RGdpEft iths flange

portion parallel to the web portion and extending parallel
to the er portion, and the position of the joining portion
in a direction perpendicular to the web portion is set
within the range of the height of the interlocking joint
portion.

[0010]

(2) In the steel sheet pile according to (1), the
flange-side surface of the joining portion is located on a
straight line that passes through the center of the
interlocking joint portion and that is parallel to the web
portion.

[0011]

(3) In the steel sheet pile according to (1) or (2), a
recess and a protrusion are provided on the flange-side
surface of the joining portion.

[0012]

(4) In the steel sheet pile according to any one of
Claims (1) to (3), the steel sheet pile is manufactured by
roll forming.

[0013]

(5) A steel sheet pile wall according to the present



[ 0012] (4) I'n the steel sheet pile according to any one of Clains (1) to
(3), the steel sheet pile is manufactured by roll formng. [0013] (5 A
steel sheet pile wall according to the present -6 invention is forned by
connecting two steel sheet piles according to any one of (1) to (4) together
such that the flange side surfaces in the joining portions are in contact with
each ot her and superinposed on each other, and driving the steel sheet piles
connected together into the ground. [Advantageous Effects of invention] [0014]
A steel sheet pile according to the present invention includes an interlocking
j oi nt por tingentdomed satforhedely conawetanagt herof [skegds shast ®ijlsmi ng portion
formed at the end of the other flan?e and used for connecting wth an adj acent
U shaped $€€6€rddRgettopipng. omke 9foi (Rl ngopditi &Rdedhery [saichp|thad dhupe formed by
bendi ng the end of the flange portion parallel to the web portion and

ext endi ng TpaR4EI 8L A0 SPREARES P T8N J CARA PENEF ISR TS & qiafitag porti on

) di t cul h b X ) 1 hi | £ th
no o, of 4 eREGFRceafoeleobritont Thoflre fore el e
i i i SS= sect,i S -ri

Symet 11 AT CSRABEL TREPE: BRaC wAGHTTE 1°0 FBOELPErmad L RS GITHG or ce | 1
bot h jOlngAgg%h%gggﬁhg #@#%%%g1O@nqn%ggtg%%ﬁrrence of defects such as warpage,
n e FPir'ke o

bendi ng, € Shape of 'the entire sheet pile can be reduced
significaqbbi4]Therefore, it is suitable for manufacturing by roll form ng.

A steel sheet pile according to the present invention
includes an interlocking joint portion formed at the end of
one of the flanges, and a joining portion formed at the end
of the other flange and used for connecting with an adjacent
U-shaped steel sheet pile. The joining portion is a flat
plate shape formed by bending the end of the flange portion
parallel to the web portion and extending parallel to the
web portion, and the position of the joining portion in a
direction perpendicular to the web portion is set within the
range of the height of the interlocking joint portion.
Therefore, the steel sheet pile according to the present
invention has a cross-section close to a left-right
symmetrical shape. Therefore, when it is roll-formed, the
rolling force in both joint portions is uniform, and the
occurrence of defects such as warpage, bending, and the like
of the shape of the entire sheet pile can be reduced
significantly. Therefore, it is suitable for manufacturing

by roll forming.



-7 When the joining portions of two steel sheet piles are superinposed
on each other and joined to each other, the |oading direction in which
crinping is performed or the pressure application direction when bonding is
performed is perpendicular to the straight line (horizontal direction)
parallel to the web portion, and therefgre the connecting and fixing are easy.

[Brief Description of Draw ngs] [0015] [Fig. 1] Fig. 1 is an explanatory
vi ew showi ng the cross-sectional shape of a steel sheet pile according to an
enbodi mrent of the present invention. [Fig. 2] Fi 2 is an explanatory
vi ew of an exafipee whenijehoiBgepprshees pfl eyoaééefiéll ﬁge?@) ai lesbedienent of
the present invention are connected together. Fig. 3] Fi 3is a
det ai | ed EXPRAREPSFFA CEWCGL a OtbicAi g OpdPLPGs 6P §a§?eﬁthﬁﬁxﬂt | e according
to an enbodi nent of the present invention. Fi 4] Fig. is a detailed

expl anat or-y3@ 8% 9f1r§ﬁ6tlf‘?€r 18y ¥R3ICE S'Fflélpjl&gnllﬁg tqréﬂ?dofo% 1‘sl'teiael sheet pile

according_to an _enbo

of the present i nv 5], Fig. 5is
a detail ef 8?5F§ﬁa?8P919P%WO éﬁ&FﬁéP YR&R! OEP%Qﬁtﬁ%nﬁﬁg%%ﬁhQQHﬁ%f a stee
gPeE;bgh:ﬁegﬁgﬁEQEﬂ a&ot%nt% EE?% Oﬁlkge %5%%%%%ta Vefﬁé%'ié&%ﬁcrlptlon
parallel to the web portion, and therefore the connecting
and fixing are easy.
[Brief Description of Drawings]
[0015]

[Fig. 1] Fig. 1 is an explanatory view showing the
cross-sectional shape of a steel sheet pile according to an
embodiment of the present invention.

[Fig. 2] Fig. 2 is an explanatory view of an example
when two steel sheet piles according to an embodiment of the
present invention are connected together.

[Fig. 3] Fig. 3 1s a detailed explanatory view of a
joining portion of a steel sheet pile according to an
embodiment of the present invention.

[Fig. 4] Fig. 4 is a detailed explanatory view of
another example of a joining portion of a steel sheet pile
according to an embodiment of the present invention.

[Fig. 5] Fig. 5 is a detailed explanatory view of
another example of a joining portion of a steel sheet pile
according to an embodiment of the present invention.

[Description of Embodiments]



-8 [0016] A steel sheet pile 1 according to this enbodinent is a U shaped
steel sheet pile having a web portion 3 and flange portions 5 at both ends of
the web portion 3, and it has an interlocking joint portion 7 fornmed at the
end of one of the flange portions 5, and a flat plate-shaped joining portion 9
formed at the end of the other flange_pgrgion 5 and used for joining to

anot her U shaped steel sheet pile. Each portion will be described in
detail below. [0017] <Interlocking joint portion> The interlocking joint
portion 7 is a Larssen-type interlocking joint portion in which as shown in
Fig. 1, tH&0&kd of the flange portion 5 is bent outwardly and parallel to the
web portion 3, and that has a claw portion 7a at the end thereof.

Al t hough the ihtefeotkshgef oPhlepbracenrdhbdntpntirig. embpdimengr §semt ype
interlocking joint portion, the interlocking joint portion 7 of the steel

sheet pi| @-8hgpeghatprésEheetnPeAti HAVILEInGt WePnPeEd 108 thiedid didnEs be, for
exanpl e, a Lackawanna-type_ interlocking joint portion. In Fig. 1, the

wi dth of PRELHAPE oéﬁiﬁ@tpo?ﬁﬁspBFtFB% %ekspﬁéﬁdpgd by 2R3 tiffe Bfs Gt of the

L) OO 9L AT SO Tk RO B oSS G e
flange portions 5, and a flat plate-shaped joining portion 9
formed at the end of the other flange portion 5 and used for
joining to another U-shaped steel sheet pile.

Each portion will be described in detail below.

[0017]
<Interlocking joint portion>

The interlocking joint portion 7 is a Larssen-type
interlocking joint portion in which as shown in Fig. 1, the
end of the flange portion 5 is bent outwardly and parallel
to the web portion 3, and that has a claw portion 7a at the
end thereof.

Although the interlocking joint portion shown in Fig. 1
is a Larssen-type interlocking joint portion, the
interlocking joint portion 7 of the steel sheet pile 1 of
the present invention is not limited to this, and may be,
for example, a Lackawanna-type interlocking joint portion.

In Fig. 1, the width of the interlocking joint portion
7 is denoted by X, the height of the interlocking joint

portion 7 is denoted by Y, and the center of the

interlocking joint portion 7 is denoted by P.



- 9 [0018] <Joining portion> The joining portion 9 is a portion forned by
bendi ng the end of the flange portion 5 outwardly and parallel to the web
portion 3, and forned into a flat plate shape extending parallel to the web
portion 3. As shown in Fig. 1, the joining portion 9 is configured such
that the flange side surface 9a in the éoining portion 9 is |located on a
straight line 11 that passes through thé center P of the interlocking joint

portion 7 and that is parallel to the web portion 3. Since the joining
portion 9 is configured in this manner, the left-right symmetry is high, and
t he shape [09180i t abl e for manufacturing by rolling. In addition, since

the joining portion 9 is configured as descri bed above, as shown in Fig. 2,
when two sPYeénishesprpilbas 1 are superinposed on each other and joined to each
other such that the flange side surfaces 9a in the joining portions 9 are in
contact with eBefh dPheingtRertidnsPedf 3heertppresoingfeb¥oRRBELEF t 0get her
Iine-synnehricall% Wth respect to the straight |line 11. Therefore, the

driving if Sf?Pﬁe Ewshetr EPNEReBPTHIPES 21 FBGHASH-¥d é?*&%l%%% d&sy. Two
piecl shoeh PLLE ok ROMRCS! cdousihen sueh o5 Alsg shom i Fi g, 2 Wl

extending parallel to the web portion 3.

As shown in Fig. 1, the joining portion 9 is configured
such that the flange side surface 9a in the joining portion
9 is located on a straight line 11 that passes through the
center P of the interlocking joint portion 7 and that is
parallel to the web portion 3.

Since the joining portion 9 is configured in this
manner, the left-right symmetry is high, and the shape is
suitable for manufacturing by rolling.

In addition, since the joining portion 9 is configured
as described above, as shown in Fig. 2, when two steel sheet
piles 1 are superimposed on each other and joined to each
other such that the flange side surfaces 9a in the joining
portions 9 are in contact with each other, the two steel
sheet piles 1 are connected together line-symmetrically with
respect to the straight line 11. Therefore, the driving in
of the two steel sheet piles 1 connected together is easy.
Two steel sheet piles 1 connected together such as those

shown in Fig. 2 will hereinafter be referred to as "a

combined steel sheet pile."



Al t hough, in the above exanple, the flange side surface 9a is |located on a
straight line 11 that passes through the center P of the interlocking joint
portion 7 and that is parallel to the web portion 3, the position of the
joining portion 9 relative to the interlocking joint portion 7 of the present
invention is not limted to this as qug)as the position of the flange side
surface 9a in the joining portion 9 is wthin the range of the height Y of the
interlocking joint portion 7. Mre specifically, "the position of the flange
side surface 9a in the joining portion 9 is within the range of the height Y
of the intl@l8dking joint portion 7' nmeans that in the cross-section shown in
Fig. 1, when two straight lines in contact_wi th the_upper and | ower surfaces
of the |nterlo%k?ﬂ@u?%fn%anP?lﬁﬁoVeaﬂﬂa%%%%lIEhetS Fﬂ%emébdﬁo§PF5ﬁ0§ are
ext ended to the_joini ortion 9 side, th nge side surface 9a.is |ocated
bet ween tRHE tfol8%RER e8 IPn§§ralgﬁt ?Fﬁe g& E %a?@ sFﬁe%ﬂ£Q&%ﬁl'h% in the
manuf act urin rolling, . he.drivi.n teel, sheet piles 1
connectechBSS grofst%gtﬁPﬁth8C§&88pPSgPE PSﬁ&éon g That Tire wi dth W of
t he j oi ni o] %n045X r ferabl 0.8X to
B §9&%h B9 thgtﬁ 5926 |n th%lé t%%ﬂ %%r%h% Bl

1.2X, where the w te(l g 10|n portlon The

reason thgp t hiewdth ot les " 09.6B9BLIAN 69 i kN LR s@fiove Jange s to

adjust th t-right ance o the stee &t pi y perform

connect i oppeapdek@npr e¥¢Bhtacneed! fe u%&%@aetbntﬁtl%elaswq'ogm the |f the
width Wof the joining portion 9 is less than 0.5X it is dlfflcult to

reliably pekshthiwa @Eeehesh@ahgelbgaelsukﬁgcbebb ahgﬁheb?bam@% ds disrupted at
the tinme of rolling manufacturing, and manufacturing defects occur. | f

the widthp¥tefiohhe jiei nigipOEhieORaBgesofdtaet hanght5X, dheHeeft-right bal ance
is disrupted, and manufacturing defects may occur easily. Since the connecting
portion idnkecabteding theéncepberioh a.walidbrbodyetdfrhedl by, cbnnecti ng two steel
sheet piles 1 together, the connecting portion does not contribute to bending
nonent acpprgtonnt hé sket fdangk thdesteelfaskedh pinl ¢hwaljloinier ef ore, the
increase in the length of the width Wof the joining portion 9 decreases tha
proof stresstand Pi gbdiwiyhper thei rahgagoli, thrdhhied gvidésiofalilhe. [ 0021]
interlocking joint portion 7" means that in the cross-
section shown in Fig. 1, when two straight lines in contact
with the upper and lower surfaces of the interlocking joint
portion 7 and parallel to the web portion 3 are extended to
the joining portion 9 side, the flange side surface 9a is
located between the two extended lines.
In such a case, the workability in the manufacturing by
rolling, and the driving in of two steel sheet piles 1
connected together is within the acceptable range.
[0020]
The width W of the joining portion 9 is preferably 0.5X
to 1.5X and more preferably 0.8X to 1.2X, where X is the

width of the interlocking joint portion 7.



It is preferable to provide a protrusion 13 and a recess 15 for positioning,
such as those shown in Fig. 3, on and in the flange side surface 9a in the

j oining portion 9. Providing a recess and a protrusion such as those
shown in Fig. 3 facilitates positioning. In addition, when crinping is
performed, connecting and fixing can bg; - 12 - performed nore firny.

Wien two steel sheet piles 1 are connected together, and when the joining
portions 9 are connected and fixed to each other by crinping, it is preferable
to set the height of the protrusion 13 higher than the depth of the recess 15
of the other slglé%lr%m@tl Phak. thmiwiesh $toEngihenot ReNgoRABELPBN by Scri npi ng.
The recess and protrusion for positioning my_have a steg shape as shown in

Figs. 4 ah8 5heTRBOYVEi ARRFSpoPt tBn2dJ8Ftt hBCsL8EF ~SREEE pRlefesikdwn in Fig. 4

is joined to the joipin ortion 9 of the steel sheet pile 1 shown ipn Fig. 5.
The reces§Ng5SEFe héthgnBﬁ&ep rt8nrs Fﬁbiﬁep§F§8Fmsﬁggpe&Q%in Fig. 5is

l aced at th it f the protrusion,13 of the j oini tion 9in th
Cteel shebP BFTScEton PRGI 4SoahaCE SR ol BSPGh T5-8 "tha | oi ning por tion 9

in the If the width W of the joining portion 9 is less than
0.5X, it is difficult to reliably join two steel sheet piles
1, the left-right balance is disrupted at the time of
rolling manufacturing, and manufacturing defects occur.

If the width W of the joining portion 9 is more than
1.5X, the left-right balance is disrupted, and manufacturing
defects may occur easily. Since the connecting portion is
located in the center of a wall body formed by connecting
two steel sheet piles 1 together, the connecting portion
does not contribute to bending moment acting on the section
of the steel sheet pile wall. Therefore, the increase in
the length of the width W of the joining portion 9 decreases
the proof stress and rigidity per unit length, and is
undesirable.

[0021]

It is preferable to provide a protrusion 13 and a
recess 15 for positioning, such as those shown in Fig. 3, on
and in the flange side surface 9a in the joining portion 9.

Providing a recess and a protrusion such as those shown
in Fig. 3 facilitates positioning. 1In addition, when

crimping is performed, connecting and fixing can be



steel sheet pile 1 of Fig. 5 is placed at the position of the recess 15 of the
steel sheet pile 1 of Fig. 4. [0022] The steel sheet pile 1 configured as
above has a shape suitable for formng by roll form ng. That is, since
the steel sheet pile has the cross-sectional shape shown in Fig. 1, the ends
of both flanges are about the sanme |ength and angle, and the cross-section is
close to a left-right symretrical shape.™ Therefore, in the roll formng

process, the rolling force in both joint - 13 - portions is close to uniform
and the occurrence of defects such as warpage, bending, and the |ike of the
shape of Pr&fenmedemokeetipimle -can be reduced significantly. The

conventional steel sheet pile 1 having interlocking joint portions 7 on both
si des t her eof Wgeﬂaﬁﬂ@aéﬁﬁ?%dshﬁeFOP¥gﬁ§ to@rprefRlieFhadstegrtiRget pile 1 of
this enbodi nent can be manufactured by utilizing existing ralling equipnent

for a ste8RdsHBER hPPelQdBdNBoPOREAGPECPuPFRgCS Eﬁcée@oﬁggnﬁpéﬁ5?1%%eel sheet

pile 1. and the gmnufgctyting cost oan be teduped: [992Y tre neignt

of the protrusion 13 higher than the depth of the recess 15
of the other steel sheet pile. This can strengthen the
connection by crimping.

The recess and protrusion for positioning may have a
step shape as shown in Figs. 4 and 5. The joining portion 9
of the steel sheet pile 1 shown in Fig. 4 is joined to the
joining portion 9 of the steel sheet pile 1 shown in Fig. 5.
The recess 15 of the joining portion 9 in the steel sheet
pile 1 of Fig. 5 is placed at the position of the protrusion
13 of the joining portion 9 in the steel sheet pile 1 of Fig.
4, and the protrusion 13 of the joining portion 9 in the
steel sheet pile 1 of Fig. 5 is placed at the position of
the recess 15 of the steel sheet pile 1 of Fig. 4.

[0022]

The steel sheet pile 1 configured as above has a shape
suitable for forming by roll forming.

That is, since the steel sheet pile has the cross-
sectional shape shown in Fig. 1, the ends of both flanges
are about the same length and angle, and the cross-section
is close to a left-right symmetrical shape. Therefore, in

the roll forming process, the rolling force in both joint



As shown in Fig. 2, two steel sheet piles 1 configured as above are brought
into contact with each other and connected to each other such that the flange
side surfaces 9a in the joining portions 9 are superinposed on each ot her:
When the two steel sheet piles are connected together, the two steel sheet
piles 1 are assenbled tenporarily and H;ﬁCEd horizontally with the joining
portions 9 superinposed on each other, d then connecting and fixing are
performed by crinping, with an adhesive, or the like. At this tinme, the

| oading direction in which crinping is performed or the pressure application
di r ect i onpatrenobendisngliosepéof anfédring pedpshédi oglcar repcehe fsidedieghits | i ne 11
(hori zontal direction) parallel to the web portion 3, and therefore the
connect i n§ughd afi xemgagee basging, and the likghed thWe shadle stedtheiles 1 are
connected and fixed to each other, crinping may be perforned throughout the

| engt h of efikérst sBEeshpat epicpas beorediichpi fd IRy 158 hd¥f-or ned, for exanpl e, at
a l mpitch or a 3 mpitch in_accordance with thf shear force in the

connecti ng por TR®ncoppenlijonal sheebnbiinel BRtdel L shadi i fBLRE ﬁﬁ&géﬁ'tmn

steel shect gl e 1, camneeL st LORELIGL ) 5ot NG) g LR o M o

Che ent | coldtH G0BLRGE e rt Bastroaha TRer PbfE Tt OfStREP necessary Lo
Rt e A e e T

such that I r ki ng+L.@kn t 1,0R e A1t er. m ng
eggggheh% lFREK, gtb%ﬂ shBak b@l%lﬁfgﬁfbe @aﬁ%ﬁ%ﬁ%uﬂ@hd“§qégthe

this conti sly, a steel sheet pile wa or med.

above enbadiERibnclBAalOLRLAY BAELEOIIS are GonReG! adranddiadd o each ot her

by crinmping or wth an adhesive. Alternatively, bolt holes may be provided in

t he j oi ni pgspoEbhoRs Pepiie¥yously, and the joining portions 9 nmay be joined
with bolts.
[0023]

As shown in Fig. 2, two steel sheet piles 1 configured
as above are brought into contact with each other and
connected to each other such that the flange side surfaces
9a in the joining portions 9 are superimposed on each other.
When the two steel sheet piles are connected together, the
two steel sheet piles 1 are assembled temporarily and placed
horizontally with the joining portions 9 superimposed on
each other, and then connecting and fixing are performed by
crimping, with an adhesive, or the like. At this time, the
loading direction in which crimping is performed or the
pressure application direction when bonding is performed is
perpendicular to the straight line 11 (horizontal direction)

parallel to the web portion 3, and therefore the connecting

and fixing are easy.



The I ength and wi dthof the steel, sheet pile 1 that the basic shape of the
U-shaped steel sheet pils of the present invention are not particularly
limted, and the U-shaped steel sheet pile of the present invention can be
applied to steel sheet piles having thec shapes as conventional steel sheet
pi | es having various shapes. [Refereqp%ASLgns List] [002.6] 1 steel sheet pile
3 web nortion flange portion

When two steel sheet piles 1 are connected and fixed to
each other, crimping may be performed throughout the length
of the steel sheet piles, or crimping may be performed, for
example, at a 1 m pitch or a 3 m pitch in accordance with
the shear force in the connecting portion.

[0024]

A combined steel sheet pile formed of two steel sheet
piles 1 connected together is driven into the ground with a
vibrohammer or the like.

As shown in Fig. 2, the connecting portion extends
parallel to the web portion 3, therefore unlike Patent
Literature 1, the entire width does not decrease, and
therefore it is not necessary to increase the width using
another member.

After a combined steel sheet pile is driven in, another
combined steel sheet pile is driven in next to it such that
the interlocking joint portions 7 are interlocked. By
performing this continuously, a steel sheet pile wall is
formed.

[0025]

In the above embodiment, the joining portions 9 are
connected and fixed to each other by crimping or with an
adhesive. Alternatively, bolt holes may be provided in the
joining portions 9 previously, and the joining portions 9

may be joined with bolts.



nt portion claw portion 9 joining portion 9a, flange side surface 11 straight
line 13 protrosion recess - 16 - CLAIM

- 15 -

The length and width of the steel sheet pile 1 that is
the basic shape of the U-shaped steel sheet pile of the
present invention are not particularly limited, and the U-
shaped steel sheet pile of the present invention can be
applied to steel sheet piles having the same basic shapes as
conventional steel sheet piles having various shapes.
[Reference Signs List]

[0026]

1 steel sheet pile

3 web portion

5 flange portion

7 interlocking joint portion

7Ja claw portion

9 Joining portion

9a flange side surface

11 straight line

13 protrusion

15 recess



[Caim1l] A steel sheet pile in the shape of a U shaped steel sheet pile
conprising: a web portion; flange portions at both ends of the web portion;

an interlocking joint portion formed at the end of one of the flanges; and

a joining portion forned at the end of the other flange and used for
connecting wth an adj acent U—shaped_§HQ§L_sheet pile, wherein the
joining portionis a flat plate shape fornmed by bending the end of the flange
portion parallel to the web portion and extending parallel to the web portion,
and the position of the joining portion in a direction perpendicular to the
web portion is set within the range SLARE height of the interlocking joint
portion. [CIaLnlz% The steel sheet pile according to Caiml1, wherein
the flangé“dPdB ddrface of the joining portion is |ocated on a straight |ine

t hat passes through the center,of the interlocking joint rtion_and that is
parall el to the ﬁgﬁe%o???%ﬁ.pf%?a}ﬂ1§Te shape“ot'd boshapbd’ steer

sheet pile comprising:

a web portion;

flange portions at both ends of the web portion;

an interlocking joint portion formed at the end of one
of the flanges; and

a joining portion formed at the end of the other flange
and used for connecting with an adjacent U-shaped steel
sheet pile,

wherein the joining portion is a flat plate shape
formed by bending the end of the flange portion parallel to
the web portion and extending parallel to the web portion,
and the position of the joining portion in a direction
perpendicular to the web portion is set within the range of
the height of the interlocking joint portion.

[Claim 2]

The steel sheet pile according to Claim 1, wherein the
flange-side surface of the joining portion is located on a
straight line that passes through the center of the
interlocking joint portion and that is parallel to the web
portion.

[Claim 3]

The steel sheet pile according to Claim 1 or 2, wherein



The steel sheet pile according to Caim1l or 2, wherein O recess and a
protrusion are provided on the flange-side surface of the joining portion.
LG alm 41 The steel sheet pile according to any one of Clains 1 to 3,
wherein the steel sheet pile is manufactured by roll to [Claimb5: A st eel
sheet pile wall forned by connecting_;gﬁ,gyeel sheet piles according to any
one of Clains, 1 to 4 together such th the flange side surfaces in the
joining portions are in contact with each other and superinposed on each
other, and driving the steel sheet piles connected together into the ground.
a recess and a protrusion are provided on the flange-side
surface of the joining portion.
[Claim 4]
The steel sheet pile according to any one of Claims 1
to 3, wherein the steel sheet pile is manufactured by roll
forming.
[Claim 5]
A steel sheet pile wall formed by connecting two steel
sheet piles according to any one of Claims 1 to 4 together
such that the flange side surfaces in the joining portions
are in contact with each other and superimposed on each

other, and driving the steel sheet piles connected together

into the ground.



