L- SECTI ON STEEL SYNTHETI C STRUT FOR EARTH RETAI NI NG

STRUCTURE

CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] The present application clains priority under 35
US C 119 and 35 U.S.C. 365 to Korean Patent Application No.
10- 2016-0034800(filed on March 23, 2016), which is hereby

i ncorporated by reference inits entirety.

BACKGROUND

[ 0002] The present invention relates to a strut used when
an earth retaining wall is constructed, and nore particularly,
to an L-section steel synthetic strut for an earth retaining
structure, in which a square connection flange is bonded to
both ends of each of four L-section steels of the strut
di sposed on an edge of a waling of an earth retaining wall, a
connection bolt passes through and is coupled to each of four
corners of the connection flange to increase a geonetrical

nonent of inertia and inprove buckling and torsional



resi stance, a protruding portion of the connection flange is
renoved to quickly and easily perform a work for noving the
strut, and a fixing bracket that is adjustable in angle is
installed at each of edges having various angles to reduce
the nunber of blots and nuts, thereby to secure structura
stability and reduce <construction period and costs and
storage and | ogi stical costs.

[ 0003] Generally, in case of excavation construction by a
foundation work such as a building base or a bridge pier,
whi ch have a construction reference surface under the ground,
an earth retaining work for preventing the surroundi ng ground
of the excavation from being coll apsed.

[ 0004] The earth retaining work is perforned to form an
earth retaining wall that directly contacts earth and a
structure supporting the earth in an excavated space.

[ 0005] The structure may be called a tinbering or an earth
retaining tinbering including the earth retaining wall.

[ 0006] The earth retaining wall may be formed by using

various construction nmethods according to structures,



materials, and construction nethods of a sheet pile and a
slurry wall.

[ 0007] An H section steel is mainly used as the structure
supporting the earth in the excavated space, which includes a
wal i ng, an angle brace, and a post pile.

[ 0008] Among these, an Hpile soil cenent wall nethod is
one of nethods that are w dely used because the construction
is sinple, the cost of <construction is inexpensive, and
construction materials are reusable.

[ 0009] The Hpile soil cenment wall nethod is a nmethod in
which H piles are driven or punched to be inserted at a
predeterm ned interval around a construction reference
surface to install a plurality of soldier piles, and a soi
retaining plate is inserted between the soldier piles while
perform ng the excavation to backfill earth.

[ 0010] Here, each of the soldier pile undergoes an earth
pressure. Thus, to prevent the soldier pile from collapsing
by the earth pressure, a waling is coupled and installed to

the inside of the soldier pile, and a strut is connected



between the walings facing each other to reinforce the
sol di er pi pe.

[ 0011] The nmethod using the strut belongs to a nmethod in
which safety supervision is easy because stress and
deformation are easily confirmed through the strut. Al so,
since the nmethod using the strut is relatively easy in
construction and largely undeterred by the underground
conditions, the nethod is nost wdely used. An H section
steel is used as the strut. |In case of the Hsection steel
the Hsection steel has a strong shaft and a weak shaft on
characteristics in section. As a result, the H-section steel
is unfavorable with respect to buckling in both |ateral
directions, and thus, a bracing such as a bracing has to be
desi gned together with the H section steel. If the bracing
iIs installed, a danger in which a worker directly installs
the bracing in a state in which the worker goes up on the
strut may occur, and also, a risk in which the bracing is
suddenly destroyed in both shaft directions may occur.

[ 0012] In conparison, since a steel pipe strut has a



structural section that is advantageous in bulking and
torsion because of no division of the strong shaft and the
weak shaft and 1is advantageous in construction cost,
construction peri od, constructability (the
install ati on/deconstruction of the strut, the underground
excavation, and the construction of the main structure), and
the like are relatively advantageous than the H section steel
because a vertical bracing is unnecessary, the nethod using
the strut is wdely used in foreign countries.

[ 0013] However, the steel pipe strut has to be increase in
dianeter to inprove hardness in section, and a strut
connection part has to be devel oped.

[ 0014] Kor ean Pat ent Regi stration No. 10- 0581610
(Regi stration Date: 2006.05.12.), titled “Coupling Structure
of Supporting Beant (hereinafter, referred to as 'Prior Art
1) and Korean Utility Mdel Registration No. 20-0399886
(Regi stration Dat e: 2005. 10. 24.), titled “Connecti ng
Structure of Strut” (hereinafter, referred to ‘Prior Art 2')

are disclosed as Prior Arts that provide a backdrop for the



present invention.

[ 0015] Prior Art 2 is to provide a connecting structure of
a strut, in which a unit for adjusting a length between a
jack and a strut or between the jack and a waling is provided
to adjust a length while the jack is coupled to the strut or
the waling, and thus, the connection structure is sinplified,
and the jack is coupled to the strut or the waling for a
short tine to easily install the jack for connecting.

[ 0016] In the prior arts, the strut is manufactured in an
H section steel or a circular steel pipe. In case of the H
section steel, the Hsection steel has to be constructed in
consideration of an installation position according to a
strong shaft and a weak shaft, and an additional installation
of a bracing is needed. Also, in case of the circular steel
pipe, a joint part protrudes, and the circular steel pipe has
to increase in diameter so as to inprove bulking and
torsi onal resistance.

[ 0017] Kor ean Pat en Regi stration No. 10- 1354857

(Registration Date: 2014.01.24.), titled “Strut having Angle



Pipe Section Symmetrical wth Neural Axis” (hereinafter,
referred to ‘Prior Art 3) is disclosed as Prior Art for
solving the foregoing limtations.

[ 0018] However, in Prior Art 3, since a rectangular stee
pipe is bonded to four corners of each of flanges, if each of
the flanges has a square shape, a connection bolt is not
coupl ed because the connection bolt is disposed inside the
rectangul ar steel pipe even though the connection bolt passes
t hrough the fl anges.

[ 0019] Thus, in Prior Art 3, an extension part extends
from the four corners of the connection flange to allow the
connection bolt to pass through the extension part and to
coupl e a connection net to a protruding end of the connection
bolt, thereby inproving the bulking and torsional resistance
of the strut and also connecting the struts to each other,
the strut to a fixing bracket, or the strut to a screw jack.

[ 0020] In an earth retaining construction site, the strut
noves to the installation position by wusing snall-scaled

equi pnent such as a backhoe (called an “excavator”). In



Prior Art 3, the extension part forned on each of the four
corners of the connection flange interferes in this process
to cause a limtation in which the novenent of the strut is
restricted. Wen the strut is loaded, a |oading volune
i ncreases due to the extension part. Also, when the strut is
stored and carried, an occupying space increases to cause a
limtation in which the storage and | ogistical costs increase.

[ 0021] Also, when the strut 1is connected between the
wal ings facing parallel to each other to form a right angle
t herebetween, it is enough to install only a fixed type
fixing bracket connected between the strut and the waling and
bet ween the waling and the screw jack.

[ 0022] The strut is installed between the walings that are
perpendi cular to each other at the corner of the earth
retaining wall. In this case, since the waling and the screw
jack are connected to each other at an angle of about 45
degrees, it is inpossible to connect the strut to the waling
and the waling to the screw jack by using only the fixed type

fixing bracket. Thus, an angle-adjustable fixing bracket



that is adjustable in angle in addition to the fixed type
fixing bracket has to be additionally installed.

[ 0023] Thus, since the fixed type fixing bracket and the
angl e-adj ustabl e fixing bracket have to be doubly installed,
the nunber of connection parts connected by using bolts/nuts
may increase by the added angl e-adjustable fixing bracket in
addition to the fixed type fixing bracket, the screw jack,
and the strut as nenbers connecting both walings to each
other, and structural instability may occur. |In addition, an
overal | installation process may be cunbersone, and
construction costs may increase.

[ PRI OR ART DOCUMENTS]
[ PATENT DOCUMENTS]

Korean Patent Registration No. 10-0581610 (Registration
Date: 2006.05.12.), titled “Coupling Structure of Supporting
Beant

Korean Utility Model Regi stration No. 20- 0399886
(Regi stration Dat e: 2005. 10. 24.), titled “Connecti ng

Structure of Strut”



Korean Paten Registration No. 10-1354857 (Registration
Date: 2014.01.24.), titled “Strut having Angle Pipe Section

Symmetrical with Neural Axis”

SUMVARY

[ 0024] An object of the present invention is to provide an
L-section steel synthetic strut for an earth retaining
structure, in which four L-section steels are disposed so
that an wedge thereof at which a wvertical part and a
hori zontal part neet each other is disposed at each of
vertexes of a square, a connection flange forned in a square
shape having vertexes corresponding to the edge of each of
the four L-section steels is bonded to both ends of each of
the four L-section steels, and a connection bolt passes
through each of four corners of the connection flange to
couple a connection nut to the connection bolt to increase a
geonetrical nonent of inertia, thereby inproving buckling and

torsional resistance.

[ 0025] Anot her object of the present invention is to
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provide an L-section steel synthetic strut for an earth
retaining structure, in which a protruding portion is renoved
from a connection flange of a strut to quickly and easily
nove the strut by using snall-scaled equipnent such as a
backhoe.

[ 0026] Anot her object of the present invention is to
provide an L-section steel synthetic strut for an earth
retaining structure, in which a fixing bracket is applicable
when a strut is connected perpendicular to a waling and when
the strut and the waling are connected to each other at
various angles so that the strut or a screw jack is connected
to the waling in various situations.

[ 0027] Anot her object of the present invention is to
provide an L-section steel synthetic strut for an earth
retaining structure, in which one fixing bracket S
adjustable in angle w thout doubly connecting a fixed type
fixing bracket and an angle-adjustable fixing bracket to
reduce the nunber of connection parts connected by using

bol t s/ nut s, thereby securing structural stability and
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reduci ng construction period and costs.

[ 0028] Anot her object of the present invention is to
provide an L-section steel synthetic strut for an earth
retaining structure, in which a protruding portion such as an
extension part is renoved from a strut to reduce a | oading
vol ume when the strut is |oaded, and when the strut is stored
and carried, an occupying space is reduced to reduce storage
and | ogi stical costs.

[ 0029] In an enbodinment, an L-section steel synthetic
strut for an earth retaining structure includes: a strut
havi ng both ends connected between walings 20 coupled to a
soldier pile through a fixing bracket, wherein the strut
i ncludes four L-section steels disposed symretrical to each
other in up/down and left/right directions so that a vertical
part and a horizontal part are integrated with each other in
an L shape, and an edge at which the vertical part and the
hori zontal part neet each other is disposed at each of
vertexes of a square and a square connection flange having a

vertex corresponding to the edge of each of the four L-

12



section steels bonded to both ends of each of the L-section
steels; and four corner bolt through holes defined in the
connection flange to correspond to positions between the
vertical part and the horizontal part of the L-section stee
and the edge and four edge bolt through holes defined in an
edge of the connection flange to correspond to positions
bet ween the four bolt through hol es.

[ 0030] The strut may further include a stiffener bonded to
the four L-section steels to reinforce strength, and the
stiffener may include a stiffener body provided as a square
plate having an edge contacting inner surfaces of the
vertical part and the horizontal part of the L-section stee
and a reinforcing bent part bent at a right angle on the edge
of the stiffener body.

[ 0031] The fixing bracket may include: a strut-side flange
corresponding to the connection flange; a waling-side flange
di sposed to be spaced apart from the strut-side flange in a
| ongi tudi nal direction of the strut; a pair of first vertical

rotation pieces including a first rotation piece body having
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a bottom side bonded to the strut-side flange and an oblique
side angled at an angle of about 45 degrees on each of both
left and right sides of the bottom side and a first circular
plate integrated with the first rotation piece body and
provided as a circular plate using a point neeting a virtual
extension line of the oblique side as a center; a pair of
second vertical rotation pieces disposed on a plane |ocated
under the first rotation pieces by a thickness of the first
rotation piece, the pair of second vertical rotation pieces
i ncluding a second rotation piece body having a bottom side
bonded to a waling-side flange and an oblique side angled at
an angle of about 45 degrees on each of both left and right
sides of the bottom side and a second circular plate
integrated with the second rotation piece body and provided
as a circular plate using a point neeting a virtual extension
line of the oblique side as a center; a pair of third
vertical rotation pieces disposed on the sane plane as the
second rotation pieces, the pair of third vertical rotation

pieces including a third rotation piece body having a bottom
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side bonded to the strut-side flange, an oblique side angled
at an angle of about 45 degrees on each of both sides of the
bottom side, and a top side parallel to the bottom side and a
first semcircular guide groove disposed on a front end of
the third rotation piece body to surround the second circul ar
plate; a pair of fourth vertical rotation pieces disposed on
the sane plane as the first rotation pieces, the pair of
fourth vertical rotation pieces including a fourth rotation
pi ece body having a bottom side bonded to the strut-side
flange, an oblique side angled at an angle of about 45
degrees on each of both sides of the bottom side, and a top
side parallel to the bottom side and a second sem circular
gui de groove disposed on a front end of the fourth rotation
pi ece body to surround the first circular plate; a connection
shaft inserted into shaft holes defined in centers of the
first circular plate and the second circular plate; and a
fixing bolt passing through fixing bolt through holes defined
in the first circular plate and the second circular plate at

both left and right sides with respect to the shaft hol es and
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a fixing nut coupled to a protruding end of the fixing bolt.

[ 0032] The strut-side flange may have the sanme size as the
connection flange of the strut, and a corner bolt through
hole and an edge bolt through hole, which respectively
correspond to a corner bolt through hole and an edge bolt
through hole of the connection flange of the strut, are
provided in the strut-side flange.

[ 0033] The first and third rotation pi eces may
respectively have the bottom sides bonded to the strut-side
flange and are bonded to each other and integrated with the
strut-side flange, and the second and fourth rotation pieces
may respectively have the bottom sides bonded to the waling-
side flange and are bonded to each other and integrated with
t he wal i ng-si de fl ange.

[ 0034] The fixing bracket may further include stopping
pins on which the top sides of the fourth and third rotation
pi eces are hung when both walings are coupled to the third
and fourth rotation pieces to neet each other at an acute

angle that is less than 90 degrees, a neeting angle between
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the waling and the strut are above about 45 degrees, and an
angle between the strut-side flange and the waling-side
flange i s bel ow about 45 degrees.

[ 0035] The details of one or nore enbodinments are set
forth in the acconpanying drawi ngs and the description bel ow
O her features wll be apparent from the description and

drawi ngs, and fromthe cl ai ns.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0036] FIGS. 1 to 10 are views of an L-section steel
synthetic strut for an earth retaining structure according to
a first enbodi nent of the present invention.

[ 0037] FIG 1 is a perspective view of a tinbering
constructed according to the present invention.

[ 0038] FIG 2 is a perspective view illustrating a state
in which a strut, a waling, a fixing bracket, and a screw
jack are separated.

[ 0039] FIG 3 is an expl oded perspective view of the strut,

the fixing bracket, and the screw jack.
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[ 0040] FIG 4 is an expl oded perspective of the strut.

[ 0041] FIG 5 is a longitudinal sectional front view of
the strut.

[ 0042] FIG 6 is an exploded perspective view of the
fixing bracket.

[ 0043] FIG 7 is an expl oded perspective of the screw jack.

[ 0044] FIG 8 is a side view illustrating processes of
installing the screw jack, adjusting a length of the screw
jack, and applying a preload to the screw jack.

[ 0045] FIG 9 is a plan viewillustrating a state in which
the strut is installed between walings that are parallel to
each ot her.

[ 0046] FIG 10 is a plan view illustrating a state in
which the strut is installed between the walings that are
per pendi cul ar to each other.

[ 0047] FIGS. 11 and 12 are views of an L-section steel
synthetic strut for an earth retaining structure according to
a second enbodi nent of the present invention.

[ 0048] FIG 11 is an exploded perspective view of a fixing

18



bracket .
[ 0049] FIG 12 is a plan view when both walings neet each

ot her at an acute angle.

DETAI LED DESCRI PTI ON OF THE EMBODI MENTS

[ 0050] Hereinafter, an L-section steel synthetic strut for
an earth retaining structure according to enbodi ments of the
present invention will be described in detail with reference
to the acconpanyi ng draw ngs.

[ 0051] While the present invention has been described in
detail in connection wth certain exenplary enbodinents
described in the acconpanying draw ngs, the enbodinents are
intended to be illustrative for hel ping understanding of the
prevent invention, and thus the present invention is not
limted thereto

[ 0052] FIGS. 1 to 10 are views of an L-section steel
synthetic strut for an earth retaining structure according to
a first enbodi nent of the present invention.

[ 0053] FIG 1 is a perspective view of a tinbering
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constructed according to the present invention. A tinbering
according to the current enbodinent includes a soldier pile
10, a waling 20 horizontally bonded to the soldier pile 10, a
strut 100 connected to the waling 20 to support the soldier
pile 10 and the waling 20, a fixing bracket 200 connected
between the waling 20 and the strut 100, and a screw jack 300
connected between the strut 100 and the fixing bracket 200.

[ 0054] An H-section steel constituted by each of webs 11
and 21 and a pair of flanges 12 and 22 that are symmetrically
di sposed on both sides of each of the webs 11 and 21 is used
as the soldier pile 10 and the waling 20, Ilike a general
ti nmberi ng.

[ 0055] Al though a nmethod in which a sheet pile 30 is
bonded to the outside of the soldier pile 10 is exenplified
in the current enbodinent, the current enbodinent may be
applicable to a nethod in which several soil retaining plates
are inserted between the web 11 and the flange 12.

[ 0056] In FIG 1, non-explained reference synbol Ba

represents a bolt for coupling the waling 20 to the soldier
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pile 10, non-explained reference synbol Na represents a nut
for coupling the waling 20 to the soldier pile 10, and non-
expl ai ned reference nuneral 23 represents a stiffener for
reinforcing the waling 20. A plurality of bolt through hol es
24 for coupling the fixing bracket 200 are defined in the
i nner flange 22 of the waling 20.

[ 0057] The sheet pile 30 is omtted in the draw ngs except
for FIG 1.

[ 0058] The strut 100 includes four L-section steels 110
di sposed symmetrical to each other in up/down and left/right
directions so that a vertical part 111 and a horizontal part
112 are integrated with each other in an L shape, and an edge
113 at which the vertical part 111 and the horizontal part
112 nmeet each other is disposed at each of vertexes and a
square connection flange 120 having a vertex corresponding to
the edge 113 of each of the four L-section steels 110 bonded
to both ends of each of the L-section steels 110.

[ 0059] A plurality of bolt through holes are defined in

the connection flange 120. The bolt through holes include
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four corner bolt through holes 121 defined in positions
corresponding to positions between the vertical part 111 and
the horizontal part 112 of the L-section steel 110 and the
edge 113 and four edge bolt through holes 122 defined between
the four corner bolt through holes 121.

[ 0060] The strut 100 may further include a stiffener 130
bonded to the four L-section steels 110 to reinforce strength.

[ 0061] The stiffener 130 includes a stiffener body 131
provided as a square plate having an edge contacting inner
surfaces of the vertical part 111 and the horizontal part 112
and a reinforcing bent part 132 bent at a right angle on the
edge of the stiffener body 131.

[ 0062] A cutoff part 133 is disposed on each of four
corners of the stiffener 130 to bent the reinforcing bent
part 132. That is, an iron plate may be cut in a “ " shape
having a square part corresponding to the stiffener body 131
and an extension part, which extends from an edge of the
square part to correspond to the reinforcing bent part 132,

to bend the extension part so that the stiffener body 131,
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the reinforcing bent part 132, and the cutoff part 133 are
provi ded, thereby manufacturing the stiffener 130.

[ 0063] As illustrated in FIG 6, the fixing bracket 200
includes a strut-side flange 210 <corresponding to the
connection flange 120; a waling-side flange 220 disposed to
be spaced apart from the strut-side flange 210 in a
| ongitudinal direction of the strut 100; a pair of first
vertical rotation pieces 230 including a first rotation piece
body 231 having a bottom side 232 bonded to the strut-side
flange 210 and an oblique side 233 angled at an angle of
about 45 degrees on each of both left and right sides of the
bottom side 232 and a first circular plate 234 integrated
with the first rotation piece body 231 and provided as a
circular plate using a point neeting a virtual extension |ine
of the oblique side 233 as a center; a pair of second
vertical rotation pieces 240 disposed on a plane |ocated
under the first rotation pieces 230 by a thickness of the
first rotation piece 230, the pair of second vertical

rotation pieces 240 including a second rotation piece body
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241 having a bottom side 242 bonded to a waling-side flange
220 and an oblique side 243 angled at an angle of about 45
degrees on each of both left and right sides of the bottom
side 242 and a second circular plate 244 integrated with the
second rotation piece body 241 and provided as a circular
plate using a point neeting a virtual extension |line of the
oblique side 243 as a center; a pair of third vertical
rotati on pieces 250 disposed on the sane plane as the second
rotation pieces 240, the pair of third vertical rotation
pi eces 250 including a third rotation piece body 251 having a
bottom side 252 bonded to the strut-side flange 210, an
oblique side 253 angled at an angle of about 45 degrees on
each of both sides of the bottom side 252, and a top side 254
parallel to the bottom side 252 and a first semcircular
guide groove 255 disposed on a front end of the third
rotation piece body 251 to surround the second circular plate
244; a pair of fourth vertical rotation pieces 260 disposed
on the sanme plane as the first rotation pieces 230, the pair

of fourth vertical rotation pieces 260 including a fourth
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rotation piece body 261 having a bottom side 262 bonded to
the strut-side flange 220, an oblique side 263 angled at an
angl e of about 45 degrees on each of both sides of the bottom
side 262, and a top side 264 parallel to the bottom side 262
and a second semcircular guide groove 265 disposed on a
front end of the fourth rotation piece body 261 to surround
the first circular plate 234; a connection shaft 270 inserted
into shaft holes 235 and 245 defined in centers of the first
circular plate 234 and the second circular plate 244; and a
fixing bolt 281 passing through fixing bolt through holes 236
and 246 defined in the first circular plate 234 and the
second circular plate 244 at both left and right sides wth
respect to the shaft holes 235 and 245 and a fixing nut 282
coupled to a protruding end of the fixing bolt 281.

[ 0064] The strut-side flange 210 is bonded to the
connection flange 120 of the strut 100 and has the sane size
as the connection flange 120. Al so, the strut-side flange
210 has four corner bolt through holes 211 corresponding to

the bolt through holes 121 and the edge bolt through holes
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122 of the connection flange 120 of the strut 100 and four
edge bolt through holes 212 defined between the four corner
bolt through holes 211.

[ 0065] The strut-side flange 210 and the third rotation
pi ece body 251 nay be reinforced by a reinforcing rib 213.

[ 0066] The waling-side flange 220 is bonded to one side
flange 22 of the waling 20 and has a plurality of bolt
t hrough hol es 221 defined in upper and | ower sides thereof.

[ 0067] The first and third rotation pieces 230 and 250
have the bottom sides 232 and 252 bonded to the strut-side
fl ange 210, respectively. In addition, the first and third
rotation pieces 230 and 250 are bonded to each other and
integrated with the strut-side flange 210.

[ 0068] The second and fourth rotation pieces 240 and 260
have the bottom sides 242 and 262 bonded to the waling-side
flange 220, respectively. In addition, the second and fourth
rotation pieces 240 and 260 are bonded to each other and
integrated with the waling-side flange 220.

[ 0069] Al though the first and third rotation pieces 230
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and 250 and the second and fourth rotation pieces 240 and 260
are respectively provided one by one on centers of sections
of the strut-side flange 210 and the waling-side flange 220,
as illustrated in the drawngs, the first and third rotation
pi eces 230 and 250 and the second and fourth rotation pieces
240 and 260 may be disposed vertically symretrical to each
other with respect to the centers of the sections of the
strut-side flange 210 and the wal i ng-side flange 220.

[ 0070] The first and fourth rotation pieces 230 and 260
may be relatively rotatably supported by the first circular
plate 234 and the second semcircular guide groove 265,
respectively, and the second and third rotation pieces 240
and 250 nmay be relatively rotatably supported by the second
circular plate 244 and the first sem circular guide groove
255, respectively. Furthernore, since the first to fourth
rotation pieces 230, 240, 250, and 260 are relatively
rotatably connected to each other by the connection shaft 270
inserted into the shaft holes 235 and 245 defined in the

centers of the first and second circular plates 234 and 244,
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angl es between the first to fourth rotation pieces 230, 240,
250, and 260 and the strut-side flange 210 and the waling-
side flange 220 may be adjusted according to an angl e between
both walings 20 to be supported by the strut 100.

[ 0071] Thus, when both walings 20 to be supported by the
strut 100 are disposed parallel to each other, when both
wal ings 20 are perpendicular to each other, and when both
wal i ngs 20 are angled at an angle of about 90 degree or |ess,
the strut 100 and the walings 20 nay be adequately connected
to each other by using the fixing bracket 200.

[ 0072] As illustrated in FIG 7, the screw jack 300
i ncludes a pressure plate 320 corresponding to the strut-side
flange 310 corresponding to the connection flange 120 of the
strut 100 and the strut-side flange 210 of the fixing bracket
200, a support plate 330 disposed between the strut-side
flange 310 and the pressure plate 320 and having a plurality
of screw through holes 331, a plurality of support stee
pi pes 340 connected between the strut-side flange 310 and the

support plate 330 and coaxially disposed with respect to the
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screw through holes 331, a screw 350 having one end fixed to
the pressure plate 320 and the other end inserted into the
support steel pipes 340 through the screw through holes 331
and a locking nut 360 screwcoupled to the screw 350 and
fastened to the support plate 330.

[ 0073] The strut-side flange 310 and the pressure plate
230 may have the sane size and shape as the connection flange
120 and the strut-side flange 210.

[ 0074] A corner bolt through hole 311 and an edge bolt
through hole 312 corresponding to the corner bolt through
hol e 121 and the edge bolt through hole 122 of the connection
flange 120 are defined in the strut-side flange 310, and a
corner bolt through hole 321 and an edge bolt through hole
322 corresponding the corner bolt through hole 211 and the
edge bolt through hole 212 of the strut-side flange 210 are
defined in the pressure plate 320.

[ 0075] The support steel pipes 340 are welded to be
coupled to the strut-side flange 310 and the support plate

330. Al'so, each of the support steel pipes 340 is reinforced
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by the reinforcing rib 341 welded between an outer
circunferential surfaces of the support steel pipe 340 and
the strut-side flange 310.

[ 0076] Here, the support steel pipe 340 connecting the
strut-side flange 310 to the support plate 330 nay be
provided as a steel pipe having an inner dianeter greater
than an outer dianeter of the screw 350 to satisfy structura
strength. Thus, when the screw 350 is inserted into the
support steel pipe 340, the screw 350 may be in a very | oose
state due to a difference between the outer diameter of the
screw 350 and the inner dianeter of the support steel pipe
340, and thus, the screw 350 nay novabl e.

[ 0077] To prevent this phenonmenon from occurring, a screw
guide sleeve 370 having an inner dianeter greater by a
tol erance as nuch as a slide fit than the outer dianeter of
the screw 350 is inserted into a support plate-side end of
the support pipe 340. The screw guide sleeve 370 has one end
coupl ed to the support plate 330 through wel di ng.

[ 0078] The screw 350 may have the other end that is wel ded
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to the pressure plate 320. However, to inprove coupling
strength, a fixing sleeve 380 my be welded to the pressure
pl ate 320, and the other end of the screw 350 may be inserted
into the fixing sleeve 380 to weld the screw 350 to the
fixing sleeve 380.

[ 0079] Al so, a hydraulic jack 390 nay be inserted between
the pressure plate 320 and the support plate 330 to apply a
pr el oad. After the preload is applied, the hydraulic jack
390 may be separated after the |ocking nut 360 screw coupled
to the screw 350 is fastened.

[ 0080] Hereinafter, a process of installing the L-section
steel synthetic strut for the earth retaining structure
according to the current enbodinment of the present invention
w || be descri bed.

[ 0081] The strut 100 may be manufactured with a length of
about 0.5 m to about 10 m according to the site conditions,
and then one or tw or nore struts 100 may be used as
occasi on denands.

[ 0082] The connection of two or nore struts 100 may be
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performed by allowing a bolt B to pass through the corner
bolt through hole 121 and the edge bolt through hole 122
which are fornmed in the connection flange 120, in a state in
whi ch the connection flanges 120 of both struts 100 face each
other to couple a nut Nto a protruding end of the bolt B.

[ 0083] The wal i ng-side flanges 220 of both fixing brackets
200 are coupled to both walings 20 to be supported by the
strut 100, the strut-side flange 210 of one side fixing
bracket 200 and one side connection flange 120 of the strut
100 are coupled to each other, the other side connection
flange 120 of the strut 100 and the strut-side flange 310 of
the screw jack 300 are coupled to each other, and the strut-
side flange 210 of the other side fixing bracket 200 and the
pressure plate 320 of the screw jack 300 are coupled to each
ot her.

[ 0084] The coupling between both walings 20 and the
wal i ng-side flanges 220 of both fixing brackets 200 may be
performed by allowing a bolt Bl to pass through the bolt

t hrough hole 221 fornmed in the waling-side flange 220 and the
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bolt through hole 24 fornmed in the waling 20 to couple a nut
N1 to a protruding end of the bolt B1l.

[ 0085] The coupling between the strut-side flange 210 of
the one side fixing bracket 200 and the one side connection
flange 120 of the strut 100 nay be perfornmed by allowng a
bolt B2 to pass through the corner bolt through holes 121 and
211 and the edge bolt through holes 122 and 212, which are
formed in the strut-side flange 210 and the one side
connection flange 120 of the strut 100, to couple a nut N2 to
a protruding end of the bolt B2.

[ 0086] The coupling between the other side connection
flange 120 of the strut 100 and the strut-side flange 310 of
the screw jack 300 may be perfornmed by allowing a bolt B3 to
pass through the corner bolt through hole 121 and 311 and the
edge bolt through holes 122 and 312, which are fornmed in the
connection flange 120 and the strut-side flange 310, to
couple a nut N3 to a protruding end of the bolt BS.

[ 0087] The coupling between the strut-side flange 210 of

the other side fixing bracket 200 and the pressure plate 320
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of the screw jack 300 may be perforned by allowing a bolt B4
to pass through the corner bolt through holes 211 and 321 and
the edge bolt through holes 212 and 322, which are forned in
the strut-side flange 210 and the pressure plate 320, to
couple a nut N to a protruding end of the bolt BA4.

[ 0088] Here, as illustrated in FIG 5, since the struts
100 are disposed horizontally and vertically symetrical to
each other with respect to a vertical axis Z and a horizontal
axis X along which the L-section steel 110 passes through a
center 0 of a section of the connection flange 120, center
di stances L between the center 0 of the section of the
connection flange 120 and noduli of sections of L-section
steels 110 may be the same. Thus, when conpared to the strut
according to Prior Art 3, a geonetrical nonment of inertia and
a nodul us of section may increase, and bul king and torsiona
resi stance may i ncrease.

[ 0089] This will be described in conparison with Prior Art

[ 0090] FIG 5 is a view conmparing the strut 100 according
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to the present invention to the strut according to Prior Art
3.

[ 0091] When the struts according to the present invention
and Prior Art 3 have the same section area of about 450 nm x
450 mm the L-section steel 110 according to the present
i nvention has a volunme of about 130 mm x 130 mm x 13 m(t),
and the square steel pipe R according to Prior Art 3 has a
vol une of about 125 mm x 125 mm x 6 mm(t), a center distance
(L = 187.7 mm between the center 0 of the section of the
connection flange 120 and a nodulus 0 of the section of the
L-section steel 110 according to the present invention is
greater than that (L1 = 162.5 nm between a center 01 of the
section of the connection flange P and a nodulus 01" of the
section of the square steel pipe according to Prior Art 3,
and a geometrical noment of inertia (I = 42,709.0 cnf) and a
modulus (Z = 1,898.0 cnf) according to the present invention
increase by about 1.33 tinmes than a geonetrical noment of
inertia (11 = 31,887.0 cnf) and a nmodulus (Z1 = 1,417.0 cnf)

to i nprove the bul king and torsional resistance.
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[ 0092] Al so, since the stiffener 130 for reinforcing the
L-section steel 110 of the strut 100 is not provided as a
sinple plate shape, but provided in a shape in which the
reinforcing bent part 132 is provided on each of four sides,
the bulking and torsional resistance of the strut 100 may be
further inproved.

[ 0093] Al so, when the strut 100 is connected, sufficient
bul king and torsional resistance may be secured wthout
addi ng a braci ng.

[ 0094] Al so, since the L-section steel 110 is used to the
strut 100, the bolt/nut coupling for the connection may be
realized while a position of the corner bolt through hole 121
formed in the connection flange 120 approaches the nodul us 0
of the section of the L-section steel 110.

[ 0095] That is, the bolt B and the nut N for connecting
the connection flanges 120 of the two struts 100 to each
other, the bolt B2 and the nut N2 for coupling the connection
flange 120 of the strut 100 to the strut-side flange 210, and

the bolt B3 and the nut N3 for coupling the connection flange
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120 of the strut 100 to the strut-side flange 310 are coupl ed
to each ot her

[ 0096] Thus, the coupling between the bolts B2 and B3 and
the nuts N2 and N3 for coupling the connection flange 120 of
the strut 100 to the strut-side flange 210 of the fixing
bracket 200 and coupling the connection flange 120 of the
strut 100 to the strut-side flange 310 of the screw jack 300
may be realized at a position that is nost approximte to the
modul us 0° of the section of the L-section steel 110.

[ 0097] Al so, since the edge bolt through holes 122, 212,
and 312 of the connection flange 120 of the strut 100, the
strut-side flange 210 of the fixing bracket 200, the strut-
side flange 310 of the screw jack 300 are respectively fornmed
in the sanme line in directions that is perpendicular and
parallel to the corner bolt through holes 121, 211, and 311
the bulking and torsional resistance my be nmaximlly
mai nt ai ned. Thus, when several struts 100 are connected to
each other, drooping of the struts nmay be mnim zed.

[ 0098] In the results of the experinment, according to the
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present invention, a horizontal distance between the struts
may increase to about 5 mm than the horizontal distance of
about 1 mmto about 2 m according to the related art. Thus,
the nunber of struts and post piles, which are required for
the tinbering, may be reduced, a work space nay be secured
the construction period may be reduced, and the construction
costs may be reduced.

[ 0099] Here, although it is preferred that the corner bolt
through holes 121, 211, and 311, which are fornmed in the
connection flange 120 of the strut 100, the strut-side flange
210 of the fixing bracket 200, and the strut-side flange 310
of the screw jack 300, are defined in positions corresponding
to the nodulus 0 of the section of the L-section steel 110,
an enbodi nent of the present invention shows an exanple in
which the corner bolt through holes 121, 211, and 311 are
formed in positions that nove inward from the nodulus 0 of
the section so as to couple the bolts B2 and B3 to the nuts
N2 and NS3.

[ 00100] In Prior Art 3, since the square steel pipe R is
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used, it is inpossible to couple the bolt to the nut when the
corner bolt through holes are forned in positions that
correspond or approximate to the nodulus O of the section of
the square steel pipe R As a result, the corner bolt
through holes are omtted, and the edge bolt through holes H
are formed in tow rows. Thus, the coupling force between the
strut, the fixing bracket, and the screw jack nay be reduced
to reduce the bul king and torsional resistance, and thus, a
degree of the drooping may increase. For this, since a
separate bracing has to be added, and the distance between
the struts has to be maintained to about 1 m to about 2 m
the nunber of post piles may increase, the construction
period may be delayed, and the <construction costs nmay
I ncrease.

[ 00101] Al so, since the L-section steel 110 is used in the
present invention, the bolt coupling nay be realized at a
position that is approximate to the nodulus 0 of the section
of the L-section steel 110 without form ng an extension part

on the ~connection flange 120. In addition, since a
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protrusion such as the extension part is not provided to the
connection flange 120, when the strut 100 nobves to an
installation position by using snmall-scal ed equi pnent such as
a backhoe in the site, a portion that may cause interference
may not exist, and thus, the novenent of the strut may be
qui ckly and sinply perforned.

[ 00102] Al so, since the protrusion such as the extension
part does not exist on the strut 100 according to the present
i nvention, when the |oading volunme is reduced when the strut
100 is | oaded, and when the strut is stored and carried, the
occupying space nmay be reduced to reduce the storage and
| ogi stical costs.

[ 00103] Herei nafter, processes of adjusting a length of the

screw jack and applying a preload to the screw jack will be
descri bed.
[ 00104] First, as illustrated in FIG 8A the |ocking nut

360 is rotated in a release direction thereof to nove from
the support plate 330 to the pressure plate 320, and the

screw 350 becones a state that is novable within the support
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steel pipe 340 through the screw through hole 331 of the
support plate 330.

[ 00105] As illustrated in FIG 8B, the strut-side flange
310 is disposed to face the connection flange 120 of the
strut 100, and the bolt B3 passes through the corner bolt
t hrough holes 121 and 311 and the edge bolt through holes 122
and 312 to couple the nut N3 to the protruding end of the
bolt B3, thereby coupling the strut-side flange 310 to the
connection flange 120 of the strut 100. Furt hernore, the
pressure plate 310 is disposed to face the strut-side flange
210, and the bolt B4 passes through the corner bolt through
hol es 321 and 121 and the edge bolt through holes 322 and 122
to couple the nut N4 to the protruding end of the bolt B4,
thereby coupling the pressure plate 320 to the strut-side
flange 210 of the fixing bracket 200.

[ 00106] As illustrated in FIG 8C, the hydraulic jack 390
is inserted between the pressure plate 320 and the support
plate 330 and then operates to adjust the length of the screw

jack and apply the preload to the screw jack.
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[ 00107] Wil e adjusting the Iength and applying the prel oad
by using the hydraulic jack 390, the screw 350 noves within
the support steel pipe 340 and is inserted into the support
steel pipe 340 and fixed to the support plate 330. Since the
screw guide sleeve 370 having the inner dianeter greater by
the tolerance as nuch as the slide fit than the outer
di aneter of the screw 350 guides the screw 350, the screw may
snoot hly nove wi t hout bei ng shaken.

[ 00108] As illustrated in FIG 8D, while the preload is
applied by the hydraulic jack 390, the | ocking nut 360 screw
coupled to the screw 350 is rotated in a fastening direction
to fasten the | ocking nut 360 to the support plate 330.

[ 00109] In this state, since the screw 350 has one end
fixed to the pressure plate 320, and the |ocking nut 360
coupled to the other end of the screw 350 is hung on the
support plate 330, this state may be nmaintai ned even though
the hydraulic jack 390 is separated.

[ 00110] Next, as illustrated in FIG 8E, when the hydraulic

jack 390 is contracted and then separated from the pressure
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plate 320 and the support plate 330, the screw jack 300 may
be fixed between the strut 100 and the fixing bracket 200 in
the state in which the length is adjusted, and the preload is
appl i ed.

[ 00111] Her ei nafter, an installed state depending on

positions of both walings 20 to be supported wll be
descri bed.
[00112] As illustrated in FIG 9, in case in which both

walings 20 to be supported by the strut 100 are disposed
parallel to each other, as described above, when the waling-
side flange 220 of the fixing bracket 200 is coupled to both
wal ings 20 by using the bolt Bl and the nut N1, the strut-
side flange 210 of one side fixing bracket 200 and one
connection flange 120 of the strut 100 are coupled to each
ot her by using the bolt B2 and the nut N2 to couple the other
side connection flange 120 of the strut 100 to the strut-side
flange 310 of the screw jack 300 by using the bolt B3 and the
nut B4, and the pressure plate 320 of the screw jack 300 is

coupled to the strut-side flange 210 of the other fixing
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bracket 200 by using the bolt B4 and the nut N4, the first to
third rotation pieces 230 and 250 and the second and fourth
rotati on pieces 240 and 260, which are relatively rotatably
connected to each other by the first and second circular
plates 234 and 244 and the first and second semcircular
gui de grooves 255 and 265 and the shaft holes 235 and 245 and
the connection shaft 270, are naturally rotated to allow the
bottom sides 232, 242, 252, and 262 of the first to fourth
rotation pieces 230, 240, 250, and 260, the strut-side flange
210, and the waling-side flange 220 to be naturally
mai ntained to the state parallel to both walings 20.

[ 00113] In this state, the fixing bolt 281 passes through
the bolt through holes 236 and 246 formed in the circular
plates 234 and 244 of the first and second rotation pieces
230 and 240, and the fixing nut 282 is coupled to the
protruding end of the fixing bolt 281. Thus, the first to
fourth rotation pieces 230, 240, 250, and 260, the strut-side
flange 210, and the waling-side flange 220 my be fixed

wi t hout being relatively rotated.
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[ 00114] As illustrated in FIG 10, when both walings 20 to
be supported by the strut 100 are disposed perpendicular to
each other, while the first and third rotation pieces 230 and
250 and the second and fourth rotation pieces 240 and 260
which are relatively rotatably connected to each other by the
first and second circular plates 234 and 244, the first and
second semcircular guide grooves 255 and 265 and the shaft
hol es 235 and 245 and the connection shaft 270, are naturally
rotated, the bottom sides 232 and 252 of the first and third
rotation pieces 230 and 250 and the strut-side flange 210
beconme a state that is parallel to the connection flange 120
of the strut 100, and the bottom sides 242 and 262 of the
second and fourth rotation pieces 240 and 260 and the waling-
side flange 220 becone a state that is parallel to the waling
20.

[ 00115] Here, one side top side 254 of the third rotation
piece 250 and one side oblique side 243 of the second
rotation piece 240 are hung with respect to each other, and

one side top side 264 of the fourth rotation piece 260 and
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one side oblique side 233 of the first rotation piece 230 are
hung with respect to each other, and thus, they are not
rotated any nore.

[ 00116] As a result, since the oblique sides 233 and 243 of
the first and second rotation pieces 230 and 240 are angled
at an angle of about 45 degrees with respect to the bottom
sides 232 and 243, the strut-side flange 210 and the waling-
side flange 220 are disposed at an angle of about 45 degrees
with respect to each other, and the strut 100 is maintained
at an angle of about 45 degrees with respect to the waling 20.

[ 00117] Here, the fixing bolt through holes 236 and 246
formed in the first and second circular plates 234 and 244
are dislocated with respect to each other, and thus, it is
i mpossible to fix the first and second circular plates 234
and 244 by using the fixing bolt 281 and the fixing nut 282.
However, the one side top side 254 of the third rotation
piece 250 and the one side oblique side 242 of the second
rotation piece 240 are hung with respect to each other, and

the one side top side 264 of the fourth rotation piece 260
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and the one side oblique side 233 of the first rotation piece
230 are hung with respect to each other, and also, the first
to fourth rotation pieces 230, 240, 250, and 260 are
supported by the first and second circular plates 234 and 244
of the first and second rotation pieces 230 and 240, the
first and second semcircular guide grooves 255 and 265 of
the third and fourth rotation pieces 250 and 260, the shaft
holes 234 and 244 fornmed in the first and second circular
plates 234 and 244, and the connection shaft 270 inserted
into the shaft holes 235 and 245. Thus, the bottom | oad may
be support ed.

[00118] In the foregoing first enbodinment, when both
wal i ngs 20 neet perpendicular to each other, each of an angle
between the strut-side flange 210 and the waling-side flange
220 and an angl e between the oblique sides 233 and 253 of the
first and third rotation pieces 230 and 250 and the oblique
sides 243 and 263 of the second and fourth rotation pieces
240 and 260 is about 45 degrees, the top side 254 of the

third rotation piece 250 and the oblique side 243 of the
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second rotation piece 240 are hung with respect to each other,
and the top side 264 of the fourth rotation piece 260 and the
oblique side 233 of the first rotation piece 230 are hung
with respect to each other. On the other hand, when both
wal ings 20 neet each other at an acute angle that is |ess
than 90 degrees, each of an angle between the strut-side
flange 210 and the waling-side flange 220 and an angle
bet ween the oblique sides 233 and 253 of the first and third
rotation pieces 230 and 250 and the oblique sides 243 and 263
of the second and fourth rotation pieces 240 and 260 is about
45 degrees, the top side 254 of the third rotation piece 250
and the oblique side 243 of the second rotation piece 240 are
not hung with respect to each other, and the top side 264 of
the fourth rotation piece 260 and the oblique side 233 of the
first rotation piece 230 are not hung with respect to each
ot her.

[ 00119] As described above, when the top side 254 of the
third rotation piece 250 and the oblique side 243 of the

second rotation piece 240 are not hung with respect to each
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other, and the top side 264 of the fourth rotation piece 260
and the oblique side 233 of the first rotation piece 230 are
not hung with respect to each other, since the strut-side
flange 210 and the first and third rotation pieces 230 and
250 and the waling-side flange 220 and the second and fourth
rotation pieces 240 and 260 are not hung with each other,
force for supporting the | oad nay be reduced sonmewhat.

[ 00120] Al so, since the fixing bracket 200 is adjustable in
angle, the angle may be adjusted by using only one fixing
bracket w thout doubly connecting the fixed type fixing
bracket and the angle-adjustable fixing bracket. Thus, the
nunber of connection parts connected by the bolt/nut may be
reduced to secure the structural stability. |In addition, the
construction period may be reduced, and the construction
costs may be reduced.

[ 00121] FIGS. 11 and 12 are views of an L-section steel
synthetic strut for an earth retaining structure according to
a second enbodi nent of the present invention.

[ 00122] In the current enbodinent, when both walings 20
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neet each other at an acute angle that is less than 90
degrees, a stopping pin 293 on which a top side 264 of a
fourth rotation piece 260 is hung is installed on a third
rotation piece 250, and a stopping pin 294 on which a top
side 254 of a third rotation piece 250 is hung is installed
on a fourth rotation piece 260.

[ 00123] That is, when both walings 20 neet each other at an
acute angle that is less than 90 degrees, an angle at which
the waling 20 and the strut 100 neet each other is above
about 45 degrees. Thus, an angle between a strut-side flange
210 and a waling-side flange 220 may bel ow about 45 degrees.

[ 00124] Thus, one side top side 254 of the third rotation
piece 250 and one side oblique side 243 of the second
rotation piece 240 are not hung with respect to each other,
and one side top side 264 of the fourth rotation piece 260
and one side oblique side 233 of the first rotation piece 230
are not hung wth respect to each other.

[ 00125] In the current enbodi nent, even when both walings

20 neet each other the acute angle that is less than 90

50



degrees, the first and third rotation pieces 230 and 250 and
the waling-side flange 220 and the second and fourth rotation
pi eces 240 and 260 are not hung with each other by the
stoppi ng pins 293 and 294 to prevent the force for supporting
the | oad from bei ng reduced.

[ 00126] To respectively install the stopping pins 293 and
294 on the third and fourth rotation pieces 250 and 260,
stopping pin holes 291 and 292 may be fornmed in the third and
fourth rotation pieces 250 and 260, and then, the stopping
pins 293 and 294 may be inserted into the stopping pin holes
291 and 292 at the site.

[ 00127] The stopping pin holes 291 and 292 may be
previously punched according to the site conditions or
punched at the site when the fixing bracket 200 s
manuf actured in the factory.

[ 00128] Each of the stopping pin holes 291 and 292 may be
previously formed at an angle of about 2 degrees or nore when
the fixing bracket 200 is manufactured in the factory.

[ 00129] In the foregoing enbodinents, although the angle
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between both walings 20 is about 60 degrees, the enbodi nents
of the present invention are not |imted thereto. For
exanpl e, both walings 20 may be angled at various angles such
as 80 degrees, 75 degrees, 70 degrees, 65 degrees, 55 degrees,
50 degrees, and 45 degrees.

[ 00130] According to the L-section steel synthetic strut
for the earth retaining structure, the four L-section steels
may be disposed so that the edge thereof at which the
vertical part and the horizontal part neet each other my be
di sposed at each of the vertexes of the square, the
connection flange fornmed in the square shape having the
vertexes corresponding to the edge of each of the L-section
steels may be bonded to both ends of each of the L-section
steels, and the connection bolt may pass through each of the
four corners of the connection flange to couple the
connection nut to the connection bolt to increase the
geonetrical nonent of inertia, thereby inproving the buckling
and torsional resistance.

[ 00131] According to the L-section steel synthetic strut
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for the earth retaining structure, the protruding portion my
be renmoved from the connection flange of the strut to quickly
and easily nove the strut by using the snall-scal ed equi pnent
such as the backhoe.

[ 00132] According to the L-section steel synthetic strut
for the earth retaining structure, the fixing bracket may be
appli cable when the strut is connected perpendicular to the
wal ing and when the strut and the waling are connected to
each other at various angles so that the strut or a screw
jack is connected to the waling in various situations.

[ 00133] According to the L-section steel synthetic strut
for the earth retaining structure, the one fixing bracket may
be adjustable in angle w thout doubly connecting the fixed
type fixing bracket and the angle-adjustable fixing bracket
to reduce the nunber of connection parts connected by using
the bolts/nuts, thereby securing the structural stability and
reduci ng the construction period and costs.

[ 00134] According to the L-section steel synthetic strut

for the earth retaining structure, the protruding portion
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such as the extension part nay be renoved from the strut to
reduce the |oading volunme when the strut is |oaded, and when
the strut is stored and carried, the occupying space nay be
reduced to reduce the storage and | ogistical costs.

[ 00135] While the present invention has been described in

detail in connection wth certain exenplary enbodinents
thereof, it should be understood to those skilled in the art
t hat this is sinmply illustrative, and thus various

nodi fications and other equivalent enbodi nents are possible.
The present invention is not limted to the above-described

nodi fi cati on and changes, but |imted to the appended cl ai ns.
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Claims:

1. An L-section steel synthetic strut for an earth retaining structure, comprising:
a strut (100) having both ends connected between walings (20) coupled to a soldier pile (10)
through afixing bracket (200),

wherein the strut (100) comprises four L-section steels (110) disposed symmetrical to
each other in up/down and left/right directions so that a vertical part (111) and a horizontal
part (112) are integrated with each other in an L shape, and an edge (113) at which the
vertical part (111) and the horizontal part (112) meet each other is disposed at each of
vertexes of a square; a square connection flange (120) having a vertex corresponding to the
edge (113) of each of the four L-section steels (110) bonded to both ends of each of the L-
section steels (110); and
four corner bolt through holes (121) defined in the connection flange (120) to correspond to
positions between the vertical part (111) and the horizontal part (112) of the L-section steel
(110) and the edge (113) and four edge bolt through holes (122) defined in an edge of the
connection flange (120) to correspond to positions between the four bolt through holes (121),

and wherein the fixing bracket (200) comprises:

astrut-side flange (210) corresponding to the connection flange (120);

a waling-side flange (220) disposed to be spaced apart from the strut-side flange
(210) in alongitudinal direction of the strut (100);

a pair of first vertical rotation pieces (230) comprising a first rotation piece body
(231) having a bottom side (232) bonded to the strut-side flange (210) and an oblique side
(233) angled at an angle of about 45 degrees on each of both left and right sides of the bottom
side (232) and a first circular plate (234) integrated with the first rotation piece body (231)
and provided as a circular plate using a point meeting a virtual extension line of the oblique
side (233) as a center;

apair of second vertical rotation pieces (240) disposed on a plane located under the
first rotation pieces (230) by a thickness of the first rotation piece (230), the pair of second
vertical rotation pieces (240) comprising a second rotation piece body (241) having a bottom
side (242) bonded to a waling-side flange (220) and an oblique side (243) angled at an angle
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of about 45 degrees on each of both left and right sides of the bottom side (242) and a second
circular plate (244) integrated with the second rotation piece body (241) and provided as a
circular plate using a point meeting a virtua extension line of the oblique side (243) as a
center;

apair of third vertical rotation pieces (250) disposed on the same plane as the second
rotation pieces (240), the pair of third vertica rotation pieces (250) comprising a third
rotation piece body (251) having a bottom side (252) bonded to the strut-side flange (210), an
obligue side (253) angled at an angle of about 45 degrees on each of both sides of the bottom
side (252), and atop side (254) paralld to the bottom side (252) and a first semicircular guide
groove (255) disposed on a front end of the third rotation piece body (251) to surround the
second circular plate (244);

apair of fourth vertical rotation pieces (260) disposed on the same plane as the first
rotation pieces (230), the pair of fourth vertical rotation pieces (260) comprising a fourth
rotation piece body (261) having a bottom side (262) bonded to the strut-side flange (220), an
obligue side (263) angled at an angle of about 45 degrees on each of both sides of the bottom
side (262), and a top side (264) paralel to the bottom side (262) and a second semicircular
guide groove (265) disposed on a front end of the fourth rotation piece body (261) to
surround thefirst circular plate (234);

a connection shaft (270) inserted into shaft holes (235, 245) defined in centers of the
first circular plate (234) and the second circular plate (244); and

afixing bolt (281) passing through fixing bolt through holes (236, 246) defined in the
first circular plate (234) and the second circular plate (244) at both left and right sides with
respect to the shaft holes (235, 245) and afixing nut (282) coupled to a protruding end of the
fixing bolt (281).

2. The L-section steel synthetic strut of clam 1, wherein the strut (100) further
comprises a stiffener (130) bonded to the four L-section steels (110) to reinforce strength, and
the stiffener (130) comprises a stiffener body (131) provided as a square plate having an edge
contacting inner surfaces of the vertical part (111) and the horizontal part (112) of the L-
section steel (10) and a reinforcing bent part (132) bent at a right angle on the edge of the
stiffener body (131).
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3. The L-section steel synthetic strut of claim 1, wherein the strut-side flange (210) has
the same size as the connection flange (120) of the strut (100), and a corner bolt through hole
(211) and an edge bolt through hole (212), which respectively correspond to a corner bolt
through hole (121) and an edge bolt through hole (122) of the connection flange (120) of the
strut (100), are provided in the strut-side flange (210).

4, The L-section steel synthetic strut of claim 1, wherein the first and third rotation
pieces (230, 250) respectively have the bottom sides (232, 252) bonded to the strut-side
flange (210) and are bonded to each other and integrated with the strut-side flange (210), and
the second and fourth rotation pieces (240, 260) respectively have the bottom sides (242, 262)
bonded to the waling-side flange (220) and are bonded to each other and integrated with the
waling-side flange (220).

5. The L-section steel synthetic strut of claim 1, wherein the fixing bracket (200) further
comprises stopping pins (293, 294) on which the top sides (264, 254) of the fourth and third
rotation pieces (260, 250) are hung when both walings (20) are coupled to the third and
fourth rotation pieces (250, 260) to meet each other at an acute angle that is less than 90
degrees, a meeting angle between the waling (20) and the strut (100) are above about 45
degrees, and an angle between the strut-side flange (210) and the waling-side flange (220) is
below about 45 degrees.
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