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(67)  The present invention relates to a guardrail end
shock absorbing device. The device includes a plurality
of support columns (10) each consisting of a lower part
(11) mounted on the ground and an upper part (12) con-
nected to the top of the lower part (11) so as to move
relatively thereto. The upper part (12) is fastened to both
ends of the guardrail (30). The upper part (12) is fastened
through a rail bracket (20) to guardrail (30) by means of
a third fastener (38) and a spacer bar (39). A first and a
second connection flange (14, 16) are provided between
the lower part (11) and the upper part (12), wherein the
connection flange (14, 16) is provided with a first and a
second fastening hole (15, 17) open to both side ends of
the guardrail (30), the open part of the firstand the second
fastening hole (15, 17) being provided with a first and a
second guide slope (15’, 17’) respectively. The connec-
tion flanges (14, 16) are fastened by a first fastener (19)
penetrating simultaneously the open fastening holes (15,
17). The first connection flange (14) is provided with a
guide part to guide the moving upper part (12). The
present invention enables the lower part (11) and the
upper part (12) to separate in a head-on collision so as
to make the frictional force between the guardrail (30)
and the spacer bar (39) dissipate in the form of thermal

GUARDRAIL END SHOCK ABSORBING DEVICE

energy, thus absorbing shock.

Fig.1l
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Description
Technical Field

[0001] The presentinvention relates to a guardrail end
shock absorbing device, and more particularly, to a
guardrail end shock absorbing device that is adapted to
absorb shock when a vehicle runs into an end of a guard-
rail.

Background Art

[0002] A guardrail assembly is an installation that is
referred to as a protection fence and is installed along a
centerline or a perimeter of a road so as to prevent a
vehicle from deviating from its lane or moving out from
the road. However, according to statics, fatal accidents
that have been caused by vehicles that ran into guardrail
assemblies occupy about 10% of the fatal accidents that
have occurred due to vehicles that ran into, for example,
street trees, telephone poles, and protection fences that
are installed along perimeters of roads. In addition, ac-
cording to Korean research data regarding the result of
analysis of vehicle accidents caused by median strips of
guardrail assemblies, side collision accidents occupy
75% and end collision accidents occupy 25%.

[0003] Asdescribedabove, vehicles frequently runinto
guardrail assemblies installed for the purpose of vehicle
safety which causes damage to vehicles and even the
loss of lives. In particular, when a vehicle runs into an
end of a guardrail assembly, the end of the guardrail as-
sembly may penetrate the vehicle and may directly inflict
injury on a passenger.

[0004] Accordingly, a measure to minimize vehicle
damage or life damage when a vehicle runs into an end
of a guardrail assembly is required. As such a measure,
a number of techniques to absorb impact when a vehicle
runs into an end of a guardrail assembly by employing a
shock absorbing configuration in the guardrail assembly
have been proposed.

[0005] Asdescribedinthe priorartdocuments present-
ed below, the techniques are adapted to absorb shock
when a vehicle collision is caused.

[0006] First, Korean Patent No. 10-912464 discloses
a guardrail that includes shock-absorbing zone, in which
a plurality of longitudinal slots are formed in the middle
of the body of the guardrail so as to absorb shock energy
when a vehicle runs into a side end of the guardrail in a
longitudinal direction. The guardrail includes a support
column that is fixed by accommodating therein first and
second fitting members that are fixed by a blockout and
are configured to be vertically separable from each other.
Here, the support column includes an upper column part
and a lower column part that are formed of a pipe with a
circular cross-section, and reinforcement against side
collision is provided using a connection cable.

[0007] A method of absorbing shock in the configura-
tion as described above is as follows: since the guardrail
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includes a plurality of longitudinal slots, when the guard-
rail is subjected to a head-on collision, the guardrail buck-
les to disperse the collision energy. That is, the plastic
deformation of the guardrail is used.

[0008] However, here, in the support column config-
ured to be vertically separable, the flanges for connecting
the upper column part and the lower column part are
connected with a dovetail structure. Thus, the upper col-
umn part and the lower column part are configured to be
separated in a head-on collision direction so as to be
broken away, but not to be separated in a side collision
direction. However, it is expected that problems may oc-
curs in that the dovetail structures of the flanges are dif-
ficult to form and thus costs a lot. Since the guardrail is
easily bent at the time of side collision due to the longi-
tudinal slots formed in the guardrail, the maximum colli-
sion deformation distance may exceed a prescribed val-
ue.

[0009] Next, U.S. Patent No. 5,775,675 is described.
Here, a support column is configured not to be vertically
separated, and a connection cable is provided in a con-
figuration that allows a guardrail to connect support col-
umns so as to provide reinforcement against side colli-
sion.

[0010] Inthe U.S.Patent, when a head-on collision oc-
curs, a collision head is compressed inwardly. Due to an
inner curved structure of a collision head, the guardrail
is flattened and curls up to be compressed outwardly in
the travel direction of the vehicle, thereby dispersing the
collision energy.

[0011] Meanwhile, in the U.S. Patent, a rectangular
wood or a steel I-beam is used for the support column.
The U.S. Patent uses the fact that the rectangular wood
or the steel I-beam has a section coefficient of material
mechanics that exhibits a strength in the side collision
direction that is five or more times a strength in the head-
on collision direction so that when a head-on collision
occurs, the support column is fractured or bent to be bro-
ken away and when a side collision occurs, the support
column is not broken away since the strength is high.
However, when the support column is fractured or bent
due to a vehicle collision, and thus it is necessary to re-
pair, there is a cumbersome problem in that it is neces-
sary to pull out the support column and drive a new sup-
port column into the ground.

Detailed Description of the Invention
Technical Problem

[0012] Therefore, the present invention has been
made in view of the above-mentioned problems in the
prior arts, and an object of the present invention is to
configure each of support columns, on which a plurality
of guardrails are mounted, to be capable of being sepa-
rated into a lower column part and an upper column part
in order to absorb shock, which is applied thereto due to
a collision, by frictional force generated when the plurality
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of guardrails are sequentially moved, in which the upper
column partand the lower column partare normally rigidly
fixed, and the upper column part and the lower column
partare configured to be separated from each other when
a head-on collision accident occurs and a force of a pre-
determined level or higher is applied thereto, but not to
be separated when a side collision occurs.

[0013] Another object of the present invention is to
cause the separated upper column part to move smoothly
when the upper column part and the lower column part
are separated from each other.

[0014] Still another object of the present invention is
to cause the separated upper column part to move along
a correct track.

[0015] Still another object of the present invention is
to allow the lower column part to be fixed to a ground
more simply.

[0016] Yetanother object of the presentinvention is to
allow more shock to be absorbed by friction between
spacer bars and guardrails.

Technical Solution

[0017] According to a feature of the present invention
for achieving the objects described above, the present
invention provides a guardrail end shock absorbing de-
vice including: a plurality of support columns at predeter-
mined intervals, each support column including a lower
column part installed on a ground and an upper column
part fastened to an upper portion of the lower column
part; a plurality of sequentially installed guardrails, each
guardrail being installed by being connected to adjacent
upper column parts at opposite ends thereof, and being
installed to be movable in relation to an adjacent column
part together with an upper column part of one side; a
first connection flange provided on an upper end of each
of the lower column parts; and a second connection
flange coupled to the first connection flange, the second
connection flange being separated from the first connec-
tion flange by external shock. At an end of the first con-
nection flange, a guide portion is formed to be inclined
downwardly toward the guide, in which the guide portion
is configured to guide the second connection flange of
the upper column partthatis moved in by being separated
from the adjacent support column by the external shock.
[0018] Thefirst connection flange and the second con-
nection flange are formed to be inclined upwardly in a
direction where the upper column part is separated from
the lower column part and moved by the external shock.
[0019] The lower column parts are installed by being
buried in the ground.

[0020] Each of the lower column parts is provided with
an anchor plate to be fixed to the ground by an anchor
bolt.

[0021] The guardrails are installed in a row along one
side of the upper column parts, and a connection cable
is installed so that ends of the connection cable are con-
nected to a first upper column part and a second upper
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column part, respectively.

[0022] The guardrails are installed in a row along each
side of the upper column parts.

[0023] The guardrail end shock absorbing device fur-
ther includes a collision head that is installed to an end
of afirstone among the guardrails so that shock is applied
to the collision head.

[0024] The guardrails are mounted on the upper col-
umn parts using rail brackets, in which on each rail brack-
et, an end of a guardrail having a fixing and fastening
hole is positioned first, then an end of a guardrail having
a rail long-hole is positioned, then a first spacer bar is
positioned, and then a third fastener is fastened by se-
quentially passing through the first spacer bar, the rail
long-hole, the fixing and fastening hole, and a mounting
hole of the rail bracket.

[0025] The guardrails are installed in such a manner
that in every two adjacent guardrails, the guardrail posi-
tioned at the front end side is installed on the outside of
the guardrail positioned at the rear end side. A second
spacer bar is in close contact with a surface of the outer
guardrail by the third fastener passing through both the
rail long-holes of these guardrails, and a close contact
bracket, to which the third fastener is fastened, isin close
contact with an inner surface of the inner guardrail.
[0026] Afirstspacerbarisinstalled onthe outer surface
of the guardrail formed with the rail long-hole by the third
fastener. The first and second spacer bars have opposite
ends that extend at a predetermined angle so that the
first and second spacer bars are in close contact with the
outer surface of the guardrail in an elastically deformed
state by the third fastener.

[0027] At the rear end of each of the guardrails, an
interlock stepis further formed so that the firstand second
spacer bars are guided toward the inner surface of the
guardrail when the guardrail moves.

[0028] The first connection flange is formed with a first
opened fastening hole that is opened to an edge of the
first connection flange, and the second connection flange
is formed with a second opened fastening hole that is
opened to an edge of the second connection flange. The
second connection flange is formed at a position corre-
sponding to the first opened fastening hole, and the first
fastener is fastened through the first and second opened
fastening holes so as to fasten the first and second con-
nection flanges to each other.

[0029] First and second opened fastening holes are
formed to be opened to the edges in the side collision
direction side among the edges of the first and second
connection flanges.

[0030] The first and second opened fastening holes
extend to be inclined in relation to the direction that the
upper column part is moving and to be opened to the
edges of the first and second connection flanges. The
first opened fastening hole is formed with a first guide
slope, and the second opened fastening hole is formed
with a second guide slope to be inclined opposite to the
first guide slope.
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[0031] The first opened fastening hole is opened such
that its center is exposed when viewed from the edges
of the first and second connection flanges, and the sec-
ond opened fastening hole is opened such that its center
is invisible from the edges of the first and second con-
nection flanges. A blocking protrusion is formed in the
second opened fastening hole at a position correspond-
ing to the opened position of the first opened fastening
hole.

[0032] The first opened fastening hole is opened such
that its center is invisible from the edges of the first and
second connection flanges, and the second opened fas-
tening hole is opened such that its center is exposed
when viewed from the edges of the first and second con-
nection flanges. A blocking protrusion is formed in the
first opened fastening hole at a position corresponding
to the opened position of the second opened fastening
hole.

Advantageous Effects

[0033] With the guardrail end shock absorbing device
according to the present invention, the following effects
can be achieved.

[0034] Inthe presentinvention, the upper columns are
installed on the upper ends of the lower column parts
fixed to the ground, respectively. The upper column parts
are configured to be separable from the lower column
parts when a head-on collision occurs at an end of the
guardrails, so that collision energy can be absorbed as
frictional force by the relative movements between the
spacer bars and the guardrails. On the contrary, when a
side collision occurs on the guardrails, the upper column
parts and the lower column parts are not separated from
each other. Thus, it is possible to prevent a vehicle from
getting out of the road so that the function of the guardrail
end shock absorbing device can be exhibited reliably.
[0035] In the present invention, the first connection
flange of each of the upper column parts and the second
connection flange of each of the lower column parts are
formed to be inclined so as to have a predetermined up-
ward inclination in relation to the ground in the direction
where the upper column parts are separated and moved.
Thus, the movements of the upper column parts are not
disturbed by an object around the support columns, so
that the operation of the shock absorbing device can be
smoothly performed.

[0036] Inaddition, inthe presentinvention, aguide por-
tionis provided on the first flange so that the lower column
part does not disturb the movement of the upper column
part at the front side when the upper column part at the
front side is moved so that the operation of the shock
absorbing device can be smoothly performed.

[0037] In addition, the present invention includes an
embodiment in which the lower column part is fixed to
the ground in an anchor fixing manner. In such an em-
bodiment, since it is not necessary to dig deeply in the
ground in order to bury the support columns, the con-
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struction of the support columns can be more simplified.
[0038] Inthe presentinvention, since a separate spac-
er bar in addition to a spacer bar used in a portion where
a guardrail is fixed to a support column, the friction be-
tween the guardrail and spacer bars can be maximized
such that shock absorption can be achieved more relia-
bly.

[0039] In particular, in the present invention, all the
third fasteners passing through the spacer bars are con-
figured to pass through the rail long-holes of the guard-
rails installed in the outside so that the area of the guard-
rails overlapped with the spacer bars increases. Thus,
the shock absorption performance can be further im-
proved.

Brief Description of the Drawings
[0040]

FIG. 1 is a perspective view illustrating a configura-
tion of a guardrail end shock absorbing device of an
embodiment of the present invention;

FIG. 2 is a plan view illustrating an assembled state
of a collision head and a connection cable in the em-
bodiment illustrated in FIG. 1;

FIG. 3 is a plan view illustrating upper and lower
flanges that are used in the embodiment illustrated
in FIG. 1;

FIG. 4 is a perspective view illustrating a configura-
tion of a guardrail used in the embodiment illustrated
in FIG. 1;

FIG. 5 is an exploded perspective view illustrating a
configuration for fixing the guardrail to a support col-
umn in the embodiment illustrated in FIG. 1;
FIG.6isaview illustrating an operation state in which
the lower column part and the upper column part are
separated from each other as the upper flange and
the lower flange are relatively moved in the embod-
iment illustrated in FIG. 1;

FIG.7isaview illustrating an operation state in which
a vehicle collided head-on with the guardrail end
shock absorbing device, and thus, the guardrail end
shock absorbing device is operated in the embodi-
ment illustrated in FIG. 1;

FIG. 8 is a plan view illustrating an operation state
in which a vehicle collided head-on with the guardrail
end shock absorbing device, and thus, the guardrail
end shock absorbing device is operated in the em-
bodiment illustrated in FIG. 1;

FIG. 9 is a perspective view illustrating a configura-
tion of another embodiment of the present invention;
FIG. 10 is a plan view illustrating the configuration
of the embodiment illustrated in FIG. 9;

FIG. 11 is an exploded perspective view illustrating
a state in which the guardrail is connected with the
support column in the embodiment illustrated in FIG.
9;

FIG. 12 is a perspective view illustrating a state in
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which the collision head is mounted in the embodi-
ment illustrated in FIG. 9;

FIG. 13 is a perspective view illustrating a configu-
ration of still another embodiment of the present in-
vention;

FIG. 14 is a perspective view illustrating a configu-
ration of still another embodiment of the present in-
vention;

FIG. 15 is a perspective view illustrating a configu-
ration of still another embodiment of the present in-
vention;

FIG. 16 is a perspective view illustrating a configu-
ration of still another embodiment of the present in-
vention;

FIG. 17 is a plan view illustrating a configuration of
a front end of the embodiment illustrated in FIG. 16;
FIG. 18 is an exploded perspective view illustrating
a state in which a guard rail is fixed to a support
column and the spacer bar is connected with a guard
rail in the embodiment illustrated in FIG. 16; and
FIG. 19 is a perspective view illustrating a state in
which a collision head is mounted in the embodiment
illustrated in FIG. 16.

Mode for Carrying Out the Invention

[0041] Hereinafter, configurations of guardrail end
shock absorbing devices of the embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0042] As illustrated in FIGS. 1 to 5, support columns
10 are installed on a ground 1. The support columns 10
are installed in a median strip or a road side ground 1.
Each support column 10 is divided into a lower column
part 11 and an upper column part 12. In the present em-
bodiment, almost all the lower column part 11 is installed
on the ground 1, and the upper column part 12 is con-
nected to the lower column part 11 to protrude upwardly.
Each of the lower column part 11 and the upper column
part 12 may have, but notnecessarily, a cylindrical shape.
For example, the support column 10 may be formed in
various shapes from, for example, a pipe with a polygonal
cross section, a C-shape pipe, and an H-beam.

[0043] The lower column part 11 is provided with a ro-
tation prevention plate 13 to protrude from the outer sur-
face of the lower column part 11. The rotation prevention
plate 13 is laid underground so as to serve to prevent the
lower column part 11 from being rotated when a head-
on collision occurs. In the present embodiment, a pair of
rotation prevention plates 13 are placed at symmetrical
positions on the outer surface of the lower column part 11.
[0044] Here, the side collision refers to a collision of a
vehicle against the outer surface of the guardrail 30 of
the guardrail end shock absorbing device. On the other
hand, the head-on collision refers to a collision of a ve-
hicle against an end of the guardrail 30 in the longitudinal
direction of the guardrail 30.

[0045] Atthe upper end of the lower column part 11, a
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firstconnectionflange 14 is provided. The first connection
flange 14 has a plate shape and protrudes from the outer
surface of the lower column part 11 at the upper end of
the lower column part 11.

[0046] The first connection flange 14 is formed with a
first opened fastening hole 15. The first opened fastening
hole 15 is a portion that a first fastener 19 to be described
below penetrates. Four first opened fastening holes 15
are formed, in which two first opened fastening holes are
formed in each end of the first connection flange 14. How-
ever, the number of the first opened fastening holes 15
may vary depending on a design condition. While the first
opened fastening holes 15 are formed in the opposite
ends of the first connection flange 14 in the present em-
bodiment, the first opened connection holes 15 may be
formed in only one end of the first connection flange 14.
[0047] Each first opened fastening hole 15 is formed
to be opened in one side, in which the opened direction
of the first opened fastening hole 15 corresponds to a
direction orthogonal to a direction of facing an adjacent
support column 10, i.e., a side collision direction.
[0048] In the opened portion of each first opened fas-
tening hole 15, afirst guide slope 15’ is formed. The first
guide slope 15’ is formed such that its extension direction
is inclined at a predetermined angle with respect to the
head-on collision direction.

[0049] Meanwhile, the upper column part 12 includes
a second connection flange 16 that is provided in the
lower portion thereof. The second connection flange 16
is shaped the same as the first connection flange 14. Of
course, the first and second connection flanges 14 and
16 do not necessarily have to be formed in the same
shape.

[0050] The second connection flange 16 includes sec-
ond opened fastening holes 17 that are formed at the
positions corresponding to the first opened fastening
holes 15. The centers of the first opened fastening holes
15 and the centers of the second opened fastening holes
17 may coincide with each other. Each second opened
fastening hole 17 is also opened at one side. Unlike the
first opened fastening holes 15, the second opened fas-
tening holes 17 are opened such that the centers thereof
are invisible in the side collision direction or in the head-
on collision direction when viewed with reference to the
corresponding edges of the second connection flange
16. On the other hand, the first opened fastening holes
15 are opened such that the centers thereof are visible
in the side collision direction from the corresponding edg-
es of the first connection flange 14.

[0051] The opening direction of each second opened
fastening hole 17 is also inclined in relation to the head-
on collision direction, and a second guide slope 17’ is
formed along a side of the opened direction. The inclined
direction of the second guide slope 17’ is opposite to the
inclined direction of the first guide slope 15'.

[0052] Meanwhile, the second opened fastening hole
17 is configured such that its center is not directly invisible
when viewed from the corresponding edge of the second
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connection flange 16. With this configuration, a blocking
protrusion 18 is formed in each second opened fastening
hole 17. The blocking protrusion 18 prevents the second
opened fastening hole 17 from being directly opened in
the side collision direction of the second connection
flange 16 so as to allow the first fastener 19 to hold the
first and second connection flanges 14 and 16 so as not
to be relatively moved when a side collision occurs.
[0053] The firstand second connection flanges 14 and
16 are fastened to each other by the first fasteners 19.
The first fasteners 19 may be, for example, bolts and
nuts. Each of the first fasteners 19 is installed to pass
through, for example, one of the first opened fastening
holes 15 of the first connection flange 14 and one of the
second opened fastening holes 17 of the second con-
nection flange 16 simultaneously. In the present embod-
iments, a total of four first fasteners 19 are used so as to
fasten the first and second connection flanges 14 and 16.
[0054] Ascanbe seenfrom FIGS. 4 and 5, the support
column 10 is provided with a rail bracket 20. More spe-
cifically, a rail bracket 20 is provided on the upper end of
the upper column part 12 so as to mount a guardrail 30
to be described below. The rail bracket 20 is formed with
mounting holes 22. The rail bracket 20 is formed approx-
imately in a "[C" shape when viewed in a plan view and
allows the guardrail 30 (described below) to be mounted
at a position that is spaced apart from the outer surface
of the upper column part 12 by a predetermined distance.
[0055] The rail bracket 20 is mounted on a connector
24 fastened to the upper column part 12 in the present
embodiment. Here, both the mounting of the rail bracket
20 on the connector 24 and the fastening of the connector
24 to the upper column part 12 are performed by the
second fasteners 26. Here, as the second fasteners 26,
bolts and nuts are employed. In the present embodiment,
since the guardrail 30 is provided alone on only one end
of the support column 10, the rail bracket 20 is provided
on only one side of the support column 10. However, in
the embodiment to be described next, since the guard-
rails are provided on both sides of the support column,
the rail brackets 20 are provided on both sides of the
support column.

[0056] The guardrail 30 is a substantially rectangular
plate that is fabricated to extend in one direction. The
guardrail 30 is formed with peaks 31 and valleys 32 to
extend parallel to each other in the longitudinal direction
so as to reinforce the strength of the guardrail 30. The
peaks 31 and the valleys 32 are alternately formed, and
the arrangements thereof are opposite to each other on
both surfaces of the guardrail 30.

[0057] In one end portions of the guardrail 30, fixing
and fastening holes 33 are formed. In the present em-
bodiment, two fixing and fastening holes 33 are formed.
However, two or more fixing and fastening holes may be
formed.

[0058] Meanwhile, a rail long-hole 35 is formed in a
slot shape along the widthwise center of the guardrail 30
to be elongated in the longitudinal direction. As can be
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seen from FIG. 4, the rail long-hole 35 is formed over
almost all the region of the guard rail 30 except the op-
posite end portions of the guardrail 30 in the longitudinal
direction.

[0059] The rail long-hole 35 is provided so as to allow
the guardrail 30 to be relatively moved in relation to the
support column 10 connected thereto when a head-on
collision is applied. That is, when third fasteners 38 to be
described below, which fasten the guardrail 30 to the rail
bracket 20, penetrate the rail long-hole 35, the guardrail
30 can be moved by a force (shock) of a predetermined
level even if third fasteners 38 are fastened to the rail
bracket 20 of the support column 10.

[0060] Among the guardrails 30, the guardrail 30 used
at the endmost portion is formed with connection rail fas-
tening holes 37 for fastening a collision head 40 to be
described. As can be presumed from FIG. 1, the connec-
tion rail fastening holes 37 are formed only in the guardrail
30 used at the endmost portion among the guardrails 30,
in which one pair of holes are formed at each side of one
end of the guardrail 30. That is, a total of four holes are
formed. Of course, the number of the connection rail fas-
tening holes 37 is not necessarily limited to that illustrated
in the present embodiment. Two or more connection rail
fastening holes 37 may be formed at each side of the
end of the guardrail 30. This is to rigidly fix the collision
head 40 such that collision head 40 is not movable.
[0061] In order to mount the guardrails 30 on the sup-
port columns 10, the third fasteners 38 are used. The
third fasteners 38 are fastened in a state where a spacer
bar 39 is positioned on the outer surface of a guardrail
30. That is, the third fasteners 38 are fastened through
the spacer bar 39, the rail long-hole 35 of a guardrail 30
of one side, the fixing and fastening holes 33 of aguardrail
30 of the other side, and the mounting holes 22 of a rail
bracket 20. As the third fasteners 38, bolts and nuts may
also be used.

[0062] Here, the spacer bar 39 functions to compress
the third fasteners 38 while causing the fastening force
of the third fasteners 38 to uniformly act on a wider region
of the guardrail 30. The spacer bar 39 is formed in an
approximately rectangular shape, and has extension por-
tions extending at a very small inclination from the oppo-
site ends thereof so that the spacer bar 39 can be in close
contact with the outer surface of the guardrail 30 in a
state where the spacer par 39 is slightly elastically de-
formed. The spacer bar 39 is also formed with two
through-holes (no reference numeral is given).

[0063] Meanwhile, in the present embodiment, a plu-
rality of support columns 10 are used and guardrails 30
are mounted on both sides of each of the support columns
10, respectively, so that a plurality of guardrails 30 are
used. In order to allow the guardrails 30 of one side of
the support columns 10 to neatly overlap each other, the
guardrails 30 should be arranged such that the inner sur-
face of a guardrail 30 of one side is seated on the outer
surface of the next guardrail 30. With this arrangement,
assuming that shock is most ideally applied, a plurality
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of guardrails 30 of one side can be finally stacked in se-
quence. Of course, on the contrary, the guardrails 30
may be arranged such that the outer surface of a guardrail
30 of one side may be arranged to be seated on the inner
surface of the next guardrail 30.

[0064] The collision head 40 is attached to a portion
corresponding to the front end of the apparatus of the
present invention so as to widen the collision surface
when a vehicle collides with the collision head 40, thereby
preventing the front end of the guardrail 30 from pene-
trating the vehicle.

[0065] The collision head 40 is provided with a collision
plate 41. The collision plate 41 is attached to the end of
the guardrail 30 at a position corresponding to the width-
wise central portion of the rear surface of the collision
plate 41. A nose position 42 is installed on the front sur-
face of the collision plate 41. The nose portion 42 is made
of a high-density PE plate in an arch shape. The nose
portion 42 is provided so as to alleviate the psychological
burden of drivers and to improve the external appear-
ance.

[0066] On the rear surface of the collision plate 41, a
connection rail 44 to be connected with the guardrail 30
is provided. The cross-sectional configuration of the con-
nection rail 44 is the same as that of the guardrail 30.
This is to allow the connection rail 44 to be connected to
the guardrail 30 in the state where the connection rail 44
partially overlaps the guardrail 30.

[0067] The connection rail 44 is also formed with fas-
tening holes 45, through which the fourth fasteners 47
can pass, at the positions corresponding to the connec-
tion rail fastening holes 37, so that the connection rail 44
is fastened to the guardrail 30 by using the fourth fasten-
ers 47. The fourth fasteners 47 are fastened through the
fastening holes 45 and the connection rail fastening holes
37 so that the connection rail 44 and the guardrail 30 are
fastened to each other. In addition, the connection rail
44 is fastened to the rail bracket 20 placed on the support
column 10 together with the first guardrail 30 by using
the third fasteners 38 and the spacer bar 39.

[0068] Meanwhile, as clearly illustrated in FIG. 2, a
connection cable 50 is provided so as to connect the first
support column 10 and the second support column 10
with each other. The connection cable 50 is made of a
steel wire rope, and is used so as to reinforce resistance
against a side collision. Both ends of the connection cable
50 are provided with connecting links 51. The connecting
links 51 are made by forming each end portion of the
connection cable 50 in a closed curve shape.

[0069] In order to install the connection cable 50, a
cable bracket 52 is provided on a side of the first support
column 10. To the cable bracket 52, the connecting link
51 at one side of the connection cable is hooked. Next,
in the second support column 10, a sleeve 54 is fixed to
the rail bracket 20 by welding, and an eye-bolt 56 is in-
stalled through the sleeve 54. Since a connecting ring 57
is present on one end of the eye-bolt 56, the other end
of the connection cable 50 is hooked to the connecting
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ring 57. To the other end of the eye-bolt 56, a nut 58 is
fastened in a state where the sleeve 54 is penetrated by
the eye-bolt 56. Depending on the fastened position of
the nut 58 on the eye-bolt 56, the tension of the connec-
tion cable 50 is adjusted.

[0070] FIGS. 9 to 12 illustrate another embodiment of
the present invention. In the present embodiment, for the
convenience of description, the constituent elements cor-
responding to those described above are denoted by
100-added reference numerals, and only the major com-
ponents will be described.

[0071] In the present embodiment, support columns
110 are installed in a row on the ground 1 at a predeter-
mined interval. Each of the support columns 110 includes
a lower column part 111 installed by being buried in the
ground, and an upper column part 112 coupled to the top
end of the lower column part 111.

[0072] Inthe presentembodiments, the guardrails 130
are installed along both sides of the support columns
110. Here, two connection rails 144 are provided on the
rear surfaces of the collision plate 141 of the collision
head 140. This is due to the fact that the guardrails 130
are provided on both sides of the upper column parts 112.
[0073] Here, the structure of installing the guardrails
130 to the support columns 110, the structure of arrang-
ing the guardrails 130 are substantially the same as the
embodiment described above. The structure, in which
the guardrails 130 are disposed on both sides of the sup-
port columns 110 as described above, will be used when
such a structure is installed along the centerline of a road
or when a structure of a high level is required even if such
a structure is installed on a side of the road. When the
guardrails 130 are disposed along both sides of the sup-
port columns 110, the connection cable may not be used.
[0074] Next, the configuration of another embodiment
of the present invention illustrated in FIG. 13 will be de-
scribed. In the present embodiment, also for the conven-
ience of description, the constituent elements corre-
sponding to those of the embodiment described above
are denoted by 200-added reference numerals and only
the major components will be described.

[0075] In the present embodiment, an anchor plate
211’ is provided on each of the lower column parts 211.
The anchor plate 211’ serves to fix the corresponding
lower column part 211 to the ground. That is, by anchor-
ing the anchor plate 211’ to the ground by using an anchor
bolt, it is not necessary to dig in the ground in order to
install the lower column part 211.

[0076] In addition, in the present embodiment, the first
connection flange 214 installed on the lower column part
211 and the second connection flange 216 installed on
the upper column part 212 are installed to be inclined in
relation to the ground. That is, the first connection flange
214 is installed on the upper end of the lower column part
211 to be inclined in relation to the height direction of the
lower column part 211, and the second connection flange
216 is installed on the lower end of the upper column part
212 to have the same inclined angle as the first connec-
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tion flange 214.

[0077] The first connection flange 214 and the second
connection flange 216 are inclined such that they are
upwardly inclined in the direction where the upper column
part 212 moves when a head-on collision occurs. This is
to prevent the upper column part 212 from being dis-
turbed by an object protruding from the ground in the
vicinity of the support column 210 while the upper column
part 212 is moving.

[0078] A guide portion 214’ is formed on the first con-
nection flange 214 at an end of the guide portion 214’
located at a relatively lower position. When another ad-
jacent upper column part 212 is moved at the time of the
head-on collision, the guide portion 214’ serves to guide
the second connection flange 216 of the upper column
part 212 that is moving in, to the guide portion 214’. That
is, the guide portion 214’ is to allow the second connec-
tion flange 216 of the moving-in upper column part 212
to easily move onto the first connection flange 214 of the
lower column part 211 fixed to the ground without being
caught to the other portion. FIG. 14 illustrates stillanother
embodiment of the present invention. In the present em-
bodiment, also for the convenience of description, the
constituent elements corresponding to those described
above will be denoted by 300-added reference numerals,
and only the principal components will be described.
[0079] In the present embodiment, a first connection
flange 314 is provided on the upper end of a lower column
part 311 buried in the ground, and a guide portion 314’
protrudes from the first connection flange 314. When an
adjacent upper column part 312 moves in when a head-
on collision occurs, the guide portion 314’ guides the sec-
ond connection flange 316 placed on the upper column
part 312 that is moving in, to the upper side of the first
connection flange 314. By guiding the second connection
flange 316 placed on the moving-in upper column part
312 as described above, the movement of the upper col-
umn part 312 is more smoothened.

[0080] For this purpose, the guide portion 314’ is
formed to be downwardly inclined toward an adjacent
support column 310. That is, the guide portion 314’ is
integrally formed at one end of the first connection flange
314 and is bent to be downwardly inclined toward the
adjacent support column 310. In the present embodi-
ment, the first connection flange 314 is installed parallel
to the ground.

[0081] FIG. 15 illustrates still another embodiment of
the present invention. In the present embodiment, also
for the convenience of description, the constituent ele-
ments corresponding to those described above will be
denoted by 400-added reference numerals, and only the
principal components will be described.

[0082] Inthe presentembodiment, alower column part
411 that constitutes a support column 410 is installed to
the ground through an anchor plate 411°. That is, the
lower column part 411 is fixed to the ground by anchor
bolts rather than being buried in the ground. For this pur-
pose, an anchor plate 411’ is integrally provided at the
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lower end of the lower column part 411.

[0083] In addition, a first connection flange 414 is pro-
vided on the upper end of the lower column part 411 and
a guide portion 414’ protrudes from the first connection
flange 414. When the adjacent upper column part 412
moves in when a head-on collision occurs, the guide por-
tion 414’ guides the second connection flange 416 placed
on the upper column part 412 that is moving in, to the
upper side of the first connection flange 414. By guiding
the second connection flange 416 placed on the moving-
in upper column part 412 as described above, the move-
ment of the upper column part 412 is more smoothened.
[0084] For this purpose, the guide portion 414’ is
formed to be downwardly inclined toward an adjacent
support column 410. That is, the guide portion 414’ is
integrally formed at one end of the first connection flange
414 and is bent to be downwardly inclined toward the
adjacent support column 410. In the present embodi-
ment, the first connection flange 414 is installed parallel
to the ground.

[0085] Next, FIGS. 16 to 19 illustrate still another em-
bodiment of the present invention. Here, the constituent
elements corresponding to those described above will
be denoted by 500-added reference numerals and will
be described. As illustrated, support columns 510 are
installed to the ground 1. The support columns 510 are
installed to a median strip or a ground 1 of a road side.
Each support column 510 is divided into a lower column
part 511 and an upper column part 512. In the present
embodiment, the greater part of the lower column part
511 is buried under the ground 1, and upper column part
512 is installed such that the upper column part 512 is
connected to the lower column part 511 and protrudes
upwardly. The lower column part 511 and the upper col-
umn part 512 are formed in a cylindrical shape, but it is
not absolutely the case. For example, the support column
510 may have various shapes from, for example, a pipe
with a polygonal cross section, a C-shape pipe, and an
H-beam.

[0086] A first connection flange 514 is provided on the
upper end of the lower column part 511. The first con-
nection flange 514 has a plate shape and protrudes over
the outer surface of the lower column part 511 on the
upper end of the lower column part 511. From the front
end of the first connection flange 514, a guide portion
514’ protrudes. When an adjacent upper column part512
moves in when a head-on collision occurs, the guide por-
tion 514’ allows a second connection flange 516, which
is placed on the upper column part 512 that moves in to
the upper side of the first connection flange 514, to be
smoothly guided to the top surface of the first connection
flange 514.

[0087] The first connection flange 514 is formed with
first opened fastening holes 515. First fasteners 519 to
be described are inserted through the first opened fas-
tening holes 515. Two first opened fastening holes 515
are formed at each of the opposite ends of the first con-
nection flange 514. That is, a total of four first opened



15 EP 2 987 914 A1 16

fastening holes 515 are formed in the first connection
flange 514. However, the number of the first opened fas-
tening holes 515 may vary according to a design condi-
tion. While the first opened fastening holes 515 are
formed at the opposite ends of the first connection flange
514 in the present embodiment, they may be formed at
only one end of the first connection flange 514.

[0088] The first opened fastening holes 515 are
opened such that the centers are not seen in a side col-
lision direction when viewed with reference to the edges
of the first connection flange 514. The opened direction
of each of the first opened fastening holes 515 is inclined
in relation to a head-on collision direction, and afirst guide
slope 515’ is formed to be inclined along one side of the
opened portion.

[0089] Thefirstopenedfastening holes 515 are formed
such that the centers thereof are not directly seen when
viewed from the edges of the first connection flange 514,
and with this configuration, each of the first opened fas-
tening holes 515 is formed with a blocking protrusion
515" . The blocking protrusions 515" prevent the first
opened fastening holes 515 from being directly opened
in the side collision direction of the first connection flange
514, and thus, when a side collision occurs, the blocking
protrusions 515" serve to hold the firstfasteners 519 such
that the first and second connection flanges 514 and 516
do not move in relation to each other.

[0090] Meanwhile, the second connection flange 516
is provided below the upper column part 512. The second
connection flange 516 is formed in the same shape as
the first connection flange 514. Of course, the first and
second connection flanges 514 and 516 are not neces-
sarily made to have the same shape.

[0091] In the second connection flange 516, second
opened fastening holes 517 are formed at the positions
that correspond to the first opened fastening holes 515,
respectively. The centers of the first opened fastening
holes 515 may coincide with the centers of the second
opened fastening holes 517, respectively. Each of the
second opened fastening holes 517 is also opened to
one side thereof. Unlike the first opened fastening holes
515, the second opened fastening holes 517 are opened
such thatthe centers thereof are seen in the side collision
direction when viewed with reference to the edges of the
second connection flange 516.

[0092] The opened directions of the second opened
fastening holes 517 are also inclined in relation to the
head-on collision direction, and a second guide slope
517’ is formed to be inclined along a side of the opened
portion of each of the second opened fastening holes
517. The inclined direction of the second guide slopes
517’ is opposite to the inclined direction of the first guide
slopes 515’. Each second opened fastening hole 517 is
formed to be opened to one side, in which the opened
direction of the second opened fastening hole 517 is a
direction orthogonal to the direction facing the adjacent
support column 510, that is, the side collision direction.
[0093] For reference, the arrangement of the first
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opened fastening holes 515 formed in the first connection
flange 514 and the arrangement of the second opened
fastening holes 517 formed in the second connection
flange 516 in the present embodiment are positioned op-
posite to those of the embodiment illustrated in FIG. 1.
That is, the arrangement of the first opened fastening
holes 15 of the embodiment illustrated in FIG. 1 is the
same as that of the second opened fastening holes 517,
and the arrangement of the second opened fastening
holes 17 of the embodiment illustrated in FIG. 1 are the
same as that of the first opened fastening holes 515. For
reference, the opened fastening holes 515 and 517 may
be formed in any of the first and second connection flang-
es 514 and 516. This is also applicable to all the other
embodiment of the present specification.

[0094] The first and second connection flanges 514
and 516 are fastened to each other by the first fasteners
519. Here, an example of the first fasteners 519 includes
bolts and nuts. The first fasteners 519 may be inserted
through, for example, both the first fastening holes 515
of the first connection flange 514 and the second opened
fastening holes 517 of the second connection flange 516,
respectively. In the present embodiment, a total of four
first fasteners 519 are used for fastening the first and
second connection flanges 514 and 516.

[0095] As can be seen from FIG. 18, the support col-
umn 510 is provided with a rail bracket 520. More pre-
cisely, a rail bracket 520 is installed to the upper end of
the upper column part 512 so as to mount a guardrail
530 to be described below. The rail bracket 520 is formed
with a mounting hole 522. When the rail bracket 520 of
the present embodiment is illustrated in a plan view, the
rail bracket 520 is formed substantially in a "[C" shape,
so that the guardrail 530 to be described below is mount-
ed at a positon spaced apart from the outer surface of
the upper column part 512 by a predetermined distance.
[0096] Inthe present embodiment, the rail bracket 520
is mounted on a connector 524 fastened to the upper
column part 512. Here, both the mounting of the rail
bracket 520 on the connector 524 and the fastening of
the connector 524 to the upper column part 512 are per-
formed by second fasteners 526. Here, as the second
fasteners 526, bolts and nuts are employed. In the
present embodiment, guardrails 530 are provided along
both sides of the support columns 510. Accordingly, the
rail brackets 520 are provided on both sides of each of
the support columns 510.

[0097] The guardrail 530 is a substantially rectangular
plate that is made to be elongated in one direction. In
order to reinforce the guardrail 530, peaks 531 and val-
leys 532 are formed parallel to each other and to extend
in the longitudinal direction of the guardrail 530. The ar-
rangements of the peaks 531 and valleys 532, which are
alternately formed, are opposite to each other on the both
side surfaces of the guard rail 530.

[0098] Fixing and fastening holes 533 are formed in
one end of the guardrail 530. Although two fixing and
fastening holes 533 are formed in the present embodi-
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ment, the number of the fixing and fastening holes 533
may be two or more. The fixing and fastening holes 533
are provided so as to fasten the support column 510 to
a guardrail 530 using third fasteners 538 to be described
below.

[0099] Meanwhile, arail long-hole 535 is formed in the
guard rail 530 in a slot shape to extend in the longitudinal
direction along the widthwise center of the guardrail 530.
As can be seen from FIG. 18, the rail long-hole 535 is
formed over almost all the region of the guard rail 530
except both ends of the guardrail 530 in the longitudinal
direction.

[0100] This is to allow the guardrail 530 to move in
relation to the support column 510, to which the guardrail
530 is connected, when a head-on collision is applied to
the rail long-hole 535. That is, when the third fasteners
538, which fasten the guardrail 530 to the rail bracket
520 pass through the rail long-hole 535, the guardrail 530
can be moved by a force (shock) of a predetermined level
or more even though the guardrail 530 is fastened to the
rail bracket 520 of the support column 510.

[0101] In one end of the guardrail 530, i.e. in the rear
end of the guard rail 530, an interlocking step 536 at a
position corresponding to the rail long-hole 535. The in-
terlocking step 536 serves to smoothen the movement
of the guardrail 530 by allowing the spacer bars 539 and
539, which are positioned at the rear end, to enter to
the inner surface side of the guardrail 530 when the
guardrail 530 has moved in.

[0102] Among the guardrails 530, the guardrail 530
used at the frontmost end is formed with connection rail
fastening holes 537 for fastening a collision head 540 to
be described below. As can be seen from FIG. 18, the
connection rail fastening holes 537 are formed only in
the guardrail 530 to be used at the endmost portion and
one pair of connection fastening holes 537 are formed
at each side of one end of the guardrail 530. That is, a
total of four connection fastening holes 537 are formed.
Of course, the number of the connection rail fastening
holes 537 is not necessarily limited to that illustrated in
the present embodiment. Two or more connection rail
fastening holes 537 may be formed at each side of the
end of the endmost guardrail 530. This is to rigidly fix the
collision head 540 such that the collision head 540 is not
movable.

[0103] Inorderto mount the guardrails 530 on the sup-
port columns 510, third fasteners 538 are used. The third
fasteners 538 are fastened in a state where afirst spacer
bar 539 is positioned on the outer surface of a guardrail
530. Thatis, the third fasteners 538 are fastened through
the first spacer bar 539, a rail long-hole 535 of an outer
guardrail 530, a fixing and fastening holes 533 of aninner
guardrail 530, and the mounting holes 522 of the rail
bracket 520. As the third fasteners 538, bolts and nuts
may also be used.

[0104] In the present embodiment, a second spacer
bar 539’ is installed adjacent to the first spacer bar 539.
A second spacer bar 539’ is positioned at a relatively rear
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end side in relation to the first spacer bar 539, that is, at
the opposite side to the collision head 540 to be described
below. The third fasteners 538 inserted through the sec-
ond spacerbar 539’ are fastened to a close contact brack-
et 539" through the second spacer bar 539’, the rail long-
hole 535 of the outer guardrail 530, through the rail long-
holes 535 of the inner guardrail 530.

[0105] As clearly illustrated in FIG. 18, the close con-
tact bracket 539" has a shape corresponding to that of a
part of the inner surface of the guardrail 530, and is in-
stalled to be in close contact with the inner surface of the
guardrail 530. The close contact bracket 539" is formed
with fastening holes 539s so that the third fasteners 538
are fastened thereto.

[0106] Here, the spacer bars 539 and 539 serve to
compress such that the fastening force of the third fas-
teners 538 uniformly acts on a wider region of the guard-
rail 530. The spacer bars 539 and 539’ are formed in a
substantially rectangular plate shape and have portions
extending at a very small inclination at both ends thereof
so that the spacer bars 539 and 539’ can be in close
contact with the outer surface of the guardrail 530 in a
slightly elastically deformed state. The spacer bars 539
and 539’ are also formed with two through-holes (no ref-
erence numeral is assigned) so that the third fasteners
538 pass therethrough.

[0107] Meanwhile, in the present embodiment, a plu-
rality of support columns 510 are arranged in a row to be
used, and guardrails 530 are mounted on both sides of
the support columns 510 so that a plurality of guardrails
530 are used. In order to allow the guardrails 530 of one
side of the support columns 510 to neatly overlap each
other, the guardrails 530 should be arranged such that
the inner surface of a guardrail 530 of one side is seated
on the outer surface of the next guardrail 530. With this
arrangement, assuming that shock is most ideally ap-
plied, a plurality of guardrails 530 of one side can be
finally stacked in sequence. Of course, on the contrary,
the guardrails 530 may be arranged such that the outer
surface of a guardrail 530 of one side may be arranged
tobe seated ontheinnersurface of the next guardrail 530.
[0108] The collision head 540 is attached to a portion
corresponding to the front end of the apparatus of the
present invention so as to widen the collision surface
when a vehicle collides with the collision head 540, there-
by preventing the front end of the guardrail 530 from pen-
etrating the vehicle.

[0109] The collision head 540 is provided with a colli-
sion plate 541. The collision plate 541 is attached to the
end of the guardrail 530 at a position corresponding to
the widthwise central portion of the rear surface of the
collision plate 541. A nose position 542 is installed on
the front surface of the collision plate 541. The nose por-
tion 542 is made of a high-density PE plate in an arch
shape. The nose portion 542 is provided so as to alleviate
drivers’ psychological burden and improve an external
appearance.

[0110] On the rear surface of the collision plate 541, a
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connection rail 544 to be with the guardrail 530 is provid-
ed. The cross-sectional configuration of the connection
rail 544 is the same as that of the guardrail 530. This is
to allow the connection rail 544 to be connected to the
guardrail 530 in the state where the connection rail 544
partially overlaps the guardrail 530.

[0111] The connection rail 544 is also formed with fas-
tening holes 545, through which the fourth fasteners 547
can pass, at the positions corresponding to the connec-
tion rail fastening holes 537, so that the connection rail
544 is fastened to the guardrail 530 by using the fourth
fasteners 547. The fourth fasteners 547 are fastened
through the fastening holes 545 and the connection rail
fastening holes 537 so that the connection rail 544 and
the guardrail 530 are fastened to each other. In addition,
the connection rail 544 is fastened to the rail bracket 520
placed on the support column 510 together with the first
guardrail 530 by using the third fasteners 538 and the
first spacer bar 539.

[0112] Hereinafter, the use of the guardrail end shock
absorbing device having the configuration as described
above according to the present invention will be de-
scribed in detail.

[0113] First, the operations of the embodiments illus-
trated, for example, in FIG. 1 will be described with ref-
erence to FIGS. 6 to 8. FIG. 1 illustrates a state in which
the shock absorbing device of the present invention is
installed. The device of the present invention is installed
to be placed in an end of a general guardrail assembly.
In the drawing of the present embodiment, seven support
columns 10 are installed to the ground 1. The guardrails
30 are installed to one side of the support columns 10
and arranged to be stacked sequentially such that each
two adjacent support columns 10 partially overlap each
other.

[0114] When a vehicle collides head-on with the colli-
sion head 40 in this state, the collision head 40 is pushed
by the shock. The collision head 40 is pushed by the
shock applied by the collision of the vehicle. Since the
connection rail 44 is fastened to the upper column part
12 together with the guardrails 30, the collision head 40,
the connection rail 44, the guardrail 30 of the endmost
side, and the upper column part 12, to which the guardrail
30 of the endmost side is fastened, are moved in unison.
Of course, at this time, the upper column part 12 of the
first support column 10 should be separated from the
lower column part 11.

[0115] Thatis, the upper column part 12 should be rel-
atively moved in relation to the lower column part 11 due
to the configuration of the first opened fastening holes
15 and the second opened fastening holes 17 that are
formed in the first connection flange 14 and the second
connection flange 16, respectively.

[0116] This will be described with reference to FIG. 6.
FIG. 6a illustrates a state in which the first and second
connection flanges 14 and 16 of the upper column part
12 and the lower column part 11 are coupled to each
other by the first fasteners 19, FIG. 6b illustrates an in-
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termediate step in which the upper column part 12 is sep-
arated as a collision is applied thereto in a direction A,
and FIG. 6¢ illustrates a state where the collision is con-
tinuously applied to the upper column part 12 so as to
move the upper column part 12 such that the first fasten-
ers 19 are completely released to the outside of the first
and second connection flanges 14 and 16 and the upper
column part 12 is completely separated from the lower
column part 11.

[0117] When the contours of the first connection flange
14 and the second connection flange 16 coincide with
eachother so as to couple themto each other, the centers
of the opened fastening holes 15 and 17 thereof are
aligned with each other. In this state, the first fasteners
19 are inserted through both the opened fastening holes
15 and 17 so as to fasten the first and second connection
flanges to each other.

[0118] Inthe state where the first and second connec-
tion flanges 14 and 16 are fastened to each other in this
way, when a collision in the direction A (head-on collision
direction) is applied, the first connection flange 14 is
pushed so that the first fasteners 19 begin to be pushed
out by the second guide slopes 17’. When the second
connection flange 16 is moved by a distance x or more,
the first fasteners 19 are further pushed out to be com-
pletely released along the first guide slopes 15’ of the
first connection flange 14 as illustrated in the state of FIG.
6¢ so that the upper column part 12 is separated from
the lower column part 11.

[0119] However, when a side collision (in a direction
orthogonal to the direction A) is applied, the first fasteners
19 are caught by the blocking protrusions 18 of the sec-
ond connection flange 16 so that the upper column part
12 is not separated.

[0120] Whenthefirstconnectionflange 14 andthe sec-
ond connection flange 16 are separated from each other
as descried above, it means that the upper column part
12 is moved in relation to the lower column part 11 in-
stalled to the ground, and the upper column part 12 sep-
arated from the lower column part 11 begins to move
together with the guardrail 30. Of course, in order for the
guardrail 30 to move, the state in which the spacer bar
39 is in close contact with the rail bracket 20 by the third
fasteners 38 should be overcome. Thatis, since the spac-
er bar 39 is in close contact with the valley 32 of the
guardrail 30 as the third fasteners 38 are tightened with
a predetermined torque, the shock is absorbed as the
frictional force, generated therebetween when the guard-
rail 30 is moved, is turned into and dissipated as heat.
[0121] Meanwhile, in order to ensure the movement of
the guardrail 30 as described above, at the side opposite
to the guardrail 30 across the collision head 40, the third
fasteners 38, which have passed through the fixing and
fastening holes 33 of the adjacent guardrail 30, passes
through the rail long-hole 35. Accordingly, the third fas-
teners 38, which have passed the fixing and fastening
holes 33 of the adjacent guardrail 30, are guided along
the rail long-hole 35 of the guardrail 30 of the collision
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head 40 side.

[0122] Next, the third fasteners 38, which are fastened
to the upper column part 12 together with the first guard-
rail 30, pass through the fixing and fastening holes 33 in
the second guardrail 30. Accordingly, the second guard-
rail 30 and the second upper column part 12 can be
moved in unison. Of course, the third fasteners 38, which
are fastened to the upper column part 12 together with
the third guardrail 30, pass through the rail long-hole 35
of the second guardrail 30, the second guardrail 30 can
be moved in relation to the third guardrail 30.

[0123] In this manner, the remaining guardrails 30 are
continuously moved so that the shock can be absorbed
until the upper column parts 12 come in close contact
with each other and are positioned side by side, as illus-
trated in FIGS. 7 and 8.

[0124] Next, in the second embodiment illustrated, for
example, in FIG. 9, since the guard rails 130 are arranged
on both sides of the support columns 110, the guardrails
130 of both sides are also moved in unison so that the
movement of the upper column parts 112 will be gener-
ated along a predetermined track.

[0125] In the embodiment illustrated in FIG. 13, since
the lower column parts 211 can be fixed to the ground
by anchor bolts, the installation work of the lower column
parts 211 is performed relatively easily.

[0126] In addition, when the upper column part 212
moves as the first connection flange 214 and the second
connection flange 216 of the lower column part 211 are
separated from each other when a head-on collision oc-
curs, the front end of the second connection flange 216
in the moving direction is adapted to be directed toward
a relatively higher side. Thus, the second connection
flange 216 can move without interference with a periph-
eral object so that the operation of the entire device can
be smoothly performed.

[0127] Inthe case of the embodimentillustratedin FIG.
14, the guide portion 314’ is formed at one end of the first
connection flange 314 installed to the upper end of the
lower column part 311 is bent to be inclined downwardly
toward the ground. Accordingly, the guide portion 314’
can move the second connection flange 316 of the upper
column part 312, which is separated from the adjacent
support column 310 and moved in, onto the first connec-
tion flange 314, so that the operation of the device can
be performed smoothly.

[0128] Inthe embodimentillustratedin FIG. 15, the an-
chor plate 411’ of the lower column part 411 is configured
to be fixed to the ground by anchor bolts, and when the
upper column part 412 of the adjacent support column
410 is separated and moved in, second connection
flange 416, which is moved in together with the upper
column part412, is guided onto the first connection flange
414, so that the operation of the device can be performed
smoothly.

[0129] Next, the operation of the embodiment illustrat-
ed in FIG. 16 will be described mainly with important fea-
tures. In the present embodiment, the first spacer bar
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539 and the second spacer bar 539’ connect the guard-
rails 530, which are adjacent to overlap each other. The
third fasteners 538 that pass through the first spacer bar
539 are fastened to the mounting holes 522 of the rail
bracket 520 through the rail long-hole 535 of the outer
guardrail 530 and the fixing and fastening holes 533 of
the inner guardrail 530.

[0130] The third fasteners 538, which pass through the
second pacer bar 539’, pass both the rail long-hole 535
of the outer guardrail 530 and the rail long-hole 535 of
the inner guardrail 530 to be fastened to the fastening
holes 539s of the close contact bracket 539".

[0131] With this configuration, in addition to the first
spacer bar 539, the second spacer bar 539’ also gener-
ates friction with the guardrail 530 to absorb shock. Ac-
cordingly, relatively large shock can be absorbed.
[0132] In particular, when the guardrail 530 is moved
to meet the spacer bars 539 and 539’ positioned at the
rear end thereof, the interlocking step 536 guides the
spacer bars 539 and 539’ to enter to the inner surface
side of the guardrail 530 without being caught by the rear
end of the guardrail 530 so that friction is generated well
between the spacer bars 539 and 539’ and the inner sur-
face of the guardrail 530.

[0133] In addition, when the upper column part 512 is
moved together with the guardrail 530, the second con-
nection flange 516 of the upper column part 512 is guided
by the guide portion 514’ of the first connection flange
514 of the lower column part 511 to be smoothly moved
along the top surface of the first connection flange 514
so that the operation of the entire shock absorbing device
is performed smoothly.

[0134] Itis evidentthat the scope of the presentinven-
tion to be protected is defined by the claims without being
limited by the embodiments described above, and a per-
son ordinarily skilled in the technical field, to which the
present invention belongs, may make various changes
and modifications.

[0135] For example, the first and second opened fas-
tening holes 15 and 17, which enables the relative move-
ment of the upper column part 12 in relation to the lower
column part 11, may be opened in the edges of the first
and second connection flange in various forms other than
those illustrated in the drawings. That is, in the embodi-
ments described above, all the opened fastening holes
15 and 17 are provide with first and second guide slopes
15’ and 17’ at opposite sides of the side collision direction
to be inclined in the direction of the opened edge direc-
tions, respectively. However, specific configurations or
the like of the guide slopes 15’, 17° may be different from
each other.

[0136] In addition, respective configurations in the il-
lustrated embodiments may be combined with each other
so as to make another embodiment. For example, while
the support columns 10, 110, 210, 310, 410, and 510
have different configurations, the configurations of the
support columns 10, 110, 210, 310, 410, and 510 may
be variously combined in each of the illustrated embod-
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iments. As still another example, the inclined first and
second connection flanges 214 and 216 of the embodi-
ment of FIG. 13 may also be applied to the embodiment
illustrated in FIG. 1 or FIG. 9.

[0137] Further, the connection rails 44 and 544 con-
nected with the collision head 40 are not necessarily re-
quired. The collision head 40 may be directly connected
to the guardrail 530.

Industrial Applicability

[0138] The end shock absorbing device according to
the present invention enables shock, which is applied
when a vehicle collides head-on therewith, to be smooth-
ly absorbed as well as prevents a support column from
being damaged by shock, which is applied when a vehicle
collides laterally therewith. Accordingly, when the end
shock absorbing device is installed on a road, safe driving
of vehicles can be secured more reliably by preventing
the vehicles from getting out of the road, and elements
that constitute the end shock absorbing device as de-
scribed above can be manufactured in an industrial man-
ner.

Claims
1. A guardrail end shock absorbing device comprising:

a plurality of support columns at predetermined
intervals, each support column including a lower
column part installed on a ground and an upper
column part fastened to an upper portion of the
lower column part;

a plurality of sequentially installed guardrails,
each guardrail being installed by being connect-
ed to adjacent upper column parts at opposite
ends thereof, and being installed to be movable
in relation to an adjacent column part together
with an upper column part of one side;

a first connection flange provided on an upper
end of each of the lower column parts; and

a second connection flange coupled to the first
connection flange, the second connection
flange being separated from the first connection
flange by external shock,

wherein at an end of the first connection flange,
a guide portion is formed to be inclined down-
wardly toward the ground, the guide portion be-
ing configured to guide the second connection
flange of the upper column part that is moved in
by being separated from the adjacent support
column by the external shock.

2. The guardrail end shock absorbing device of claim
1, wherein the first connection flange and the second
connection flange are formed to be inclined upwardly
in a direction where the upper column part is sepa-
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rated from the lower column part and moved by the
external shock.

The guardrail end shock absorbing device of claim
1, wherein the lower column parts are installed by
being buried in the ground.

The guardrail end shock absorbing device of claim
1, wherein each of the lower column parts is provided
with an anchor plate to be fixed to the ground by an
anchor bolt.

The guardrail end shock absorbing device of claim
1, wherein the guardrails are installed in a row along
one side ofthe upper column parts, and a connection
cable is installed so that ends of the connection cable
are connected to afirst upper column part and a sec-
ond upper column part, respectively.

The guardrail end shock absorbing device of claim
1, wherein the guardrails are installed in a row along
each side of the upper column parts.

The guardrail end shock absorbing device of claim
1, further comprising a collision head that is installed
to an end of a first one among the guardrails so that
shock is applied to the collision head.

The guardrail end shock absorbing device of claim
1, wherein the guardrails are mounted on the upper
column parts using rail brackets, in which on each
rail bracket, an end of a guardrail having a fixing and
fastening hole is positioned first, then an end of a
guardrail having a rail long-hole is positioned, then
a first spacer bar is positioned, and then a third fas-
teneris fastened by sequentially passing through the
first spacer bar, the rail long-hole, the fixing and fas-
tening hole, and a mounting hole of the rail bracket.

The guardrail end shock of claim 8, wherein the
guardrails are installed in such a manner thatin each
two adjacent guardrails, the guardrail positioned at
the front end side is installed outside the guardrail
positioned at the rear end side, a second spacer bar
being in close contact with a surface of the outer
guardrail by the fastener passing through both the
rail long-holes of these guardrails and a close contact
bracket, to which the third fastener is fastened, being
in close contact with an inner surface of the inner
guardrail.

The guardrail end shock absorbing device of claim
9, wherein a first spacer bar is installed on the outer
surface of the guardrail formed with the rail long-hole
by the third fastener, and the first and second spacer
bars having opposite ends that extend at a prede-
termined angle so that the first and second spacer
bars are in close contact with the outer surface of



1.

12.

13.

14.

15.

16.

25 EP 2 987 914 A1 26

the guardrail in an elastically deformed state by the
third fastener.

The guardrail end shock absorbing device of claim
10, wherein at the rear end of each of the guardrails,
an interlock step is further formed so that the first
and second spacer bars are guided toward the inner
surface of the guardrail when the guardrail moves.

The guardrail end shock absorbing device of any one
of claims 1 to 11, wherein the first connection flange
is formed with a first opened fastening hole that is
opened to an edge of the first connection flange, and
the second connection flange is formed with a sec-
ond opened fastening hole that is opened to an edge
of the second connection flange, the second con-
nection flange being formed at a position corre-
sponding to the first opened fastening hole, and the
first fastener being fastened through the first and
second opened fastening holes so as to fasten the
first and second connection flanges to each other.

The guardrail end shock absorbing device of claim
12, wherein first and second opened fastening holes
are formed to be opened to the edges in the side
collision direction side among the edges of the first
and second connection flanges.

The guardrail end shock absorbing device of claim
13, wherein the first and second opened fastening
holes extend to be inclined in relation to a moving
direction of the upper column part and to be opened
to the edges of the first and second connection flang-
es, the first opened fastening hole being formed with
a first guide slope and the second opened fastening
hole being formed with a second guide slope to be
inclined opposite to the first guide slope.

The guardrail end shock absorbing device of claim
13, wherein the first opened fastening hole is opened
such that its center is exposed when viewed from
the edges of the first and second connection flanges,
and the second opened fastening hole is opened
such that its center is invisible from the edges of the
first and second connection flanges, a blocking pro-
trusion being formed in the second opened fastening
hole at a position corresponding to the opened po-
sition of the first opened fastening hole.

The guardrail end shock absorbing device of claim
13, wherein the first opened fastening hole is opened
such that its center is invisible from the edges of the
first and second connection flanges, and the second
opened fastening hole is opened such that its center
is exposed when viewed from the edges of the first
and second connection flanges, a blocking protru-
sion being formed in the first opened fastening hole
at a position corresponding to the opened position
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of the second opened fastening hole.
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