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Barrier element and support structure for use in a barrier element

The present invention relates to a barrier element for bounding a carriageway
compriging an elongated casing, comprising two opposing longitudinal side walls
and a, the two side walls joining, upper wall; and at least one casing support
structure located in the elongate casing and connecting to both the side walls. The

invention further relates to a support structure for use in a barrier element.

Barrier elements for bounding carriageways such as the ones according to the
preamble, are well known and widely used. These barrier elements are typically
connected end-to-end to form an elongated barrier to protect traffic from roadside
obstacles or hazards or to prevent vehicles from crossing over a median and
striking an oncoming vehicle. Due to their elongated casing, these type of barrier
elements may be freestanding and easy to deploy, making them especially suited
for temporary use. As an alternative these type of barrier elements may also be
more (semi-)permanently fixed to a roadbed (or other artificial construction like for
instance a bridge or ramp) in situations where only a limited deflection distance is
allowed. Such (semi-)permanently fixed barrier elements are also referred to as

“minimum deflection barrier systems”.

in order to reduce the severity of a collision, road side barriers typically absorb at
least part of the kinetic energy of an object, and specifically a vehicle, colliding with
said barrier. Common barrier elements hereby plastically deform as a method to
dissipate the kinetic energy. The barrier must on the other hand be sufficiently rigid
to retain its barrier function. For this reason, common barrier elements are provided
with an internal support structure. This internal support structure however (locally)
reduces the barrier’s capability of deforming, thereby reducing its energy
dissipation propetties.

it is therefore the goal of the present invention to overcome the drawbacks of the
known barrier elements by providing a barrier element with increased energy

dissipation properties while retaining structural rigidity.

The present invention thereto provides a barrier element according to the
preamble, wherein at least one of the side walls of the casing is connected to the
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suppott structure at least at two spaced apart locations, such that between the at
least two spaced apart connection locations of the support structure and the side
wall the support structure and the side wall are situated at a distance of each other,
leaving a mutual transposition space. The distance between the support structure
and the side wall providing the mutual transposition space may be at least 4 mm,
preferably at least 6 mm, more preferably at least 8 or 10 mm. The mutual
transposition space is a functional space created between the support structure
and the side wall that allows for the side wall to deform inwards without directly
contacting the support structure. This ability of the side wall to deform allows the
barrier to absorb and consecutively dissipate the kinetic energy of a vehicle
colliding into said side wall, causing the vehicle to more gradually decelerate to
minimize the deceleration (G-forces) experienced by the passengers as well as
minimizing damage to the vehicle. At the same time as the side wall is able to
deform inwards into the space created by the at a distance situated support
structure and side wall, the support structure will be prevented from deforming and
will (more or less) retain its shape, guaranteeing the structural integrity of the

barrier.

Note that within the context of the invention, the elongated casing of the barrier wall
comprises two opposing longitudinal side walls and an upper wall joining the two
side walls, which side walls and upper wall constitute different parts of the
elongated casing. The side walls and the upper wall may hereby constitute part of a
continuously folded sheet of material (metal), but could also be formed by separate
material (metal) sheets that are mutually connected (e.g. by means of welding). It is
likewise possible that the connections do not coincide with the transition between
different casing parts. In a common embodiment, the barrier casing comprises two
halves that are connected at the top, wherein the halves both constitute (part of)
the side wall as well as a part of the upper wall.

In a preferred embodiment of the barrier element according to the invention, the
spaced apart connection locations of the support structure and the side wall are
separated in a plane perpendicular to the longitudinal direction of the casing. This
separation of the connection locations in a plane perpendicular to the longitudinal
direction of the casing, which during intended use of the barrier element coincides
with a vertical direction, creates a deformation space that extends in the
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fongitudinal direction of the casing. As a vehicle collides with the barrier element, it
typically hits the barrier element at an angle. The barrier element then deflects the
vehicle thereby changing the direction of movement of the vehicle such that it
follows the barrier element in its longitudinal direction. During this movement, the
longitudinally extending deformation space acts as a continuous deformation area
for the vehicle that effectively absorbs the vehicle’s kinetic energy.

in a further embodiment of the barrier element according to the invention, at least
one of the side walls is provided with at least one indentation, elongated in the
direction of elongation of the casing and projecting towards the support structure.
The indented portion of the side wall preferably at least partly abuts the support
structure to form a connection location of the support structure and the side wall.
More preferably, the side wall is provided with at least two of such indentations
elongated in the direction of elongation of the casing, wherein the indented portions
form connection locations between the support structure and the side wall. The
portion of the side wall between the two indented portions as a consequence then
protrudes in an outward direction, forming a deformation area. This protruding part
of the side wall is preferably located at a location between the base and the top of
the barrier element where a vehicle with a contact surface (e.g. a bumper) first

contacts the barrier element in case of a collision.

it is preferred that the support structure is at a side facing one of the side walls
provided with at least one indentation projecting away from said side wall to form
an abutment for the indentation provided in said side wall. As the shape of the
support structure follows the shape of the side wall contact surface of side wall with
support structure is increased, benefitting the support function of the support
structure. The indentation in the support structure hereby preferably form-fits the
indented shape of the side wall such that the side wall rests firmly against the
support structure.

in another preferred embodiment of the barrier element according to the invention,
both the side walls of the casing are connected to the support structure at least at
two spaced apart locations, such that between the at least two spaced apart
connection locations of the support structure and each of the side walls the support
structure and the side walls are on distance of each other. In this way, a functional
space between the support structure and the side wall is created on either side of
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the barrier element. The resulting barrier is especially suited for application as a
median barrier designed to be struck from either side. To obtain a barrier element
with identical barrier properties on either side of the barrier, the barrier element may
take a symmetrical design, wherein the barrier element is symmetrical in a plane
perpendicular to the direction of elongation of the casing with respect to a vertical

axis of symmetry.

in an advantageous embodiment of the barrier element according to the invention
at least one of the side walls is provided with at least one slit, that cooperates with
a protruding part of the casing support structure. The slit and the protruding part
hereby allow the support structure and the side wall to be correctly positioned
relative to each other in a simple fashion. Furthermore, the correct relative
placement of the support structure and the side wall may be easily confirmed on
the hand of the slit and the protrusion by inspection of an outer side of the side wall.
In the correct relative position of the support structure and the side wall, the slit
should take up (at least part of) the protruding part of the support structure. Once
the side wall and the support structure are placed into their correct relative
positions, the side wall and support structure could be permanently fixed by welding
together the slit and the protruding part.

In order to facilitate an easy production of the elongated casing, the side walls may
be formed by a concatenation of straight wall parts. The resulting side wall may
hereby be obtained by bending a single material {(metal) plate along a series of
parallel bending lines.

in yet a further embodiment of the barrier element according to the invention the
upper wall is connected to the support structure. The support structure therefor
extends up to the upper wall of the elongated casing, providing the casing with
additional support due to the increased contact surface of the support structure and
the casing.

The support structure may in an advantageous embodiment of the barrier element
according to the invention comprise a base having a trapezium-shaped cross-
section in a plane perpendicular to the longitudinal direction of the casing. The base
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may hereby preferably be tapered in a downward direction, to provide the barrier
element with a wider base, improving its stability.

it is preferred that the lower part of the side walls abuts the base of the support
structure to form a supported lower side wall surface. This part of the side wall is
hereby prevented up to at least a certain extend from deforming upon contact with
a colliding vehicle, which could be advantageous in cases where an errant vehicle
rides up the barrier at a low angle. In this case the barrier should preferably redirect
the vehicle onto the road surface while minimising the damage on the bodywork of
the vehicle, for which the barrier element should remain intact without deforming.
To further prevent deformation of the lower part of the side wall, the side walls may

form-fit the base of the upright.

The at least one support structure may comprise an essentially vertical plate
positioned perpendicular to the longitudinal side walls of the casing. The thin-walled
construction of the support structure allows the barrier element for a major part to
be made out of plate material, such as steel sheeting. Moreover, the thin-walled
support structure reduces the mass of the barrier element, making it easier to
transport and handle. The essentially vertical plate of the support structure may
transfer into an essentially horizontal support plate at the bottom end of the support
structure to create a support surface for the barrier element to support onto. The
vertical plate of the support structure is preferably bended at a right angle at its

bottom end to form the horizontal support plate.

in a preferred embodiment of the barrier element according to the invention, the at
least one side wall of the casing at a lower end bends inwards and the support
structure is near the bottom end provided with a notch for receiving said inwardly
bended end of the side wall. The side wall is herewith effectively kept at a distance
from the (road) surface the barrier element is supported on. This allows for
drainage of water underneath the barrier element and prevents the accumulation of
dirt and debris near the base of the barrier. By providing a notch in the support
structure for receiving the inwardly bended end of the side wall, the side wall is
furthermore strongly secured to the support structure.
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it is possible that the casing support structure is provided with a holder directed
towards the top side of the barrier and the upper wall is provided with an aperture in
line with the holder such that the holder is accessible from the outside of the barrier
element. The described holder, made accessible by the aligned aperture in the
upper wall, allows for the placement of objects on top of the barrier element.
Suitable objects may include traffic signs, glare screens or even additional barrier

elements.

In yet another embodiment of the barrier element according to the invention, an end
side of the longitudinal casing is provided with a spacer plate, which spacer plate
has a contour that follows the inside of the elongated casing. The end side of the
barrier element is to be understood here as the front end of the barrier element that
is typically placed against the front end of another barrier element so as to create
an elongated road barrier. Often, both end sides of the barrier element are provided
with coupling means to secure the barrier element to an adjacent barrier element.
The spacer plate functions to maintain a fixed distance between the opposing side
wall in case of a vehicle colliding with the barrier near or at an end side of a barrier
element. This will ensure that the vehicle is guided further alongside the barrier
instead of penetrating into the end side of an adjacent barrier element.

Finally, the invention also relates to a support structure for use in a barrier element

according to any of the above described embodiments.

The invention will now be elucidated into more detail with reference to non-limitative
exemplary embodiments shown in the following figures. Corresponding elements
are indicated with corresponding numbers in the figures. In the figures:
— figure 1 shows a perspective view of a barrier element according to the
invention,
— figure 2 shows a top view of the barrier element of figure 1,
— figure 3 shows a cross section of the barrier element of figure 1 along line A-
A as shown in figures 2 and 4,
— figure 4 shows a side view of the barrier element of figure 1,
- figures 5a-5b show a detailed perspective view of the respective end sides

of the barrier element of figure 1, and
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— figure 6 shows a perspective view of a casing support structure according to

the invention.

Figure 1 shows a perspective view of a barrier element 1 according to the
invention. The barrier element 1 comprises an elongated casing 2 that includes two
fongitudinal opposing side walls 3 connected by an upper wall 4. In the barrier
element shown here, the casing 2 is formed by two opposing longitudinal metal
sheets 5, that each constitute a side wall 3 of the barrier element as well as
together forming the upper wall 4 of the barrier element. The metal sheets 5 are
joined at the top and connected by a suitable connection such as a weld 6. it is
however equally possible to use other sheet materials such as plastic. It is
moreover possible that the casing 2 comprises a single folded material sheet or
more than two separate sheets that together make up the elongated casing 2. The
side walls 3 of the casing 2 are provided with indentations 7, between which the
casing protrudes in an outer direction. The casing is further provided with slits 8,
position along the side walls 3 and upper wall 4 of the casing 2 and configured to
receive a corresponding protrusion provided on the support structure 14 of the
barrier element (see figures 3 and 7). The barrier element 1 further comprises two
end sides 9 provided with coupling elements 10 for coupling with another barrier
element. At the end sides 9 of the barrier element, the casing 2 encloses a spacer

plate 11 having a contour that follows the inside of the casing 2.

Figure 2 shows a top view of the barrier element 1 of figure 1. As could be clearly
seen from this top view, the elongated casing 2 of the barrier elements is formed by
two metal sheets 5 that are joined at the top and connected by a weld 6. The upper
wall 4 of the casing 2 is provided with slits 8 to guide through the protruding parts
17 provided on the support structure 14 (see figures 3 and 7). The upper wall 4 is
further provided with an aperture 12 which lies in line with a holder directed towards

the top side 4 of the barrier 1 that may be provided in the support structure 14.

Figure 3 shows a cross section of the barrier element of figure 1 along line A-A as
shown in figures 2 and 4. Again shown is the elongated casing 2 that formed by a
concatenation of straight wall parts that define a series of alternating indentations 7
and protruding parts 13. Located in the elongate casing 2 and connecting to both
the side walls 3 is a casing support structure 14. Although a barrier element 1 could
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contain a single support structure, the shown embodiment of the barrier element
comprises several (four) of such casing support structures 14. The support
structure 14 itself extends from the base of the barrier element 1, where it
constitutes a support surface 15 of the barrier element, to the top of the barrier
element where it contacts the upper wall 4 of the casing 2. At the sides of the
support structure 14 facing the side walls 3 of the casing 2, the support structure is
provided with indentations 25 which function as an abutment for the side walls 3,
and specifically the indented parts 7 of the side walls. It is also at these spaced-
apart locations that the side walls 3 of the casing 2 are connected to the support
structure 14. Between these locations, the side walls 3 protrude outwards, wherein
the side walls 3 and the support structure 14 are on distance of each other such
that a space 16 is present between the side walls 3 and the support structure 14.
The casing support structure 14 is further provided with protruding parts 17 that are
received in corresponding slits 8 provided in the casing 2. The support structure
comprises a base 18 having a trapezium-shaped cross-section that widens towards
its lower end. The side walls 3 connect to the trapezium-shaped base 18 and at a
lower end bend inwards to be received in a notch 19 provided near the bottom end
of the support structure 14. As a consequence, the side walls 3 of the elongated
casing 2 stay clear off the ground surface. Support structure 14 is provided with
holes 20 to reduce its weight and that of the barrier element 1.

Figure 4 shows a side view of the barrier element 1 of figure 1, depicting a side wall
3 of the elongated casing 2, comprising two longitudinally extending indentations 7
and multiple slits 8 for receiving a protruding part 17 of one of the support
structures 14. The support structures 14 are at a bottom end provided with
essentially horizontal support plates 21 that support the barrier element 1 and form
the contact surfaces of the barrier element 1 with the ground (or road) they are
placed on. The end sides 9 of the barrier element 1 are provided with coupling
elements 10 that are shown in more detail in the following figures 5a and 5b.

Figures 5a-5b show a detailed perspective view of the respective end sides 9 of the
barrier element 1 of figure 1. As may be seen here as well, the casing 2 is formed
by two opposing longitudinal metal sheets 5, that each constitute a side wall 3 of
the barrier element 1 as well as together forming the upper wall 4 of the barrier
element. The metal sheets 5 are joined at the top and connected by a weld 6. At a
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fower end the side walls 3 bend inwards to stay clear off the ground. Both end sides
9 are provided with a spacer plate 11, which spacer plate has a contour that follows
the inside of the elongated casing 2. In addition, both end sides 9 are provided with
coupling elements 10 that cooperate with complementary coupling elements 10 of a
neighbouring barrier element 1 in order to couple the respective barrier elements
end-to-end. On a first end side 9 of the barrier element 1, the coupling elements 10
in the shown embodiment comprise multiple pins 22. These pins 22 cooperate with
corresponding holes 23 comprised in the coupling elements 10 of the second end
side of another, adjacent barrier element 1. The shown coupling elements 10 allow
for a rapid deployment and removal of the barrier, as individual barrier elements 1
are coupled just by lowering the barrier elements in a vertical direction. It is
however equally possible that the barrier element 1 is provided with other coupling
means for the purpose of coupling the end sides 9 of adjacent barrier elements.

Figure 6 shows a perspective view of a casing support structure 14 according to the
invention. The support structure 14 comprises an essentially vertical plate which is
configured to be positioned perpendicular to the longitudinal side walls 3 of the
casing 2. At the bottom end of the support structure 14, the vertical plate of the
suppott structure transfers into an essentially horizontal support plate 21. For
additional strength the base of the support structure 14 is in this particular
embodiment provided with additional wall parts that together form a hollow beam
24. The sides of the support structure 14 that face the casing 2 are provided with
indentations 15, which form an abutment for the (indented parts of the) casing 2.
Moreover, protrusions 17 are provided alongside the sides of the support structure
14 facing the casing 2 that are configured to be received in corresponding slits 8
provided in the casing 2. In addition, the support structure 14 may comprise a
holder (not shown) that connects to the top side 4 of the barrier element 1 and is
able to receive suitable objects such as traffic signs, glare screens or guidance

rails.

it will be apparent that the invention is not limited to the exemplary embodiments
shown and described here, but that within the scope of the appended claims
numerous variants are possible which will be self-evident to the skilled person in
this field. It is possible here to envisage that different inventive concepts and/or
technical measures of the above described embodiment variants can be wholly or
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partially combined without departing from the inventive concept described in the
appended claims.
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Claims

1. Barrier element for bounding a carriageway, comprising:

- an elongated casing, comprising two opposing longitudinal side walls and an upper
wall joining the two side walls; and
- at least one casing support structure located in the elongate casing and connecting to
both the side walls;

wherein at least one of the side walls is provided with at least two side wall
indentations, separated from each other in a plane perpendicular to the longitudinal
direction of the casing;

wherein the indented portions form connection locations between the support
structure and the side wall;

wherein, at a side facing one of the side walls, the support structure is provided
with at least one support indentation, forming an abutment for at least one of the
indentations provided in said side wall;

and wherein at least one of the side walls of the casing is connected to the
support structure at the connection locations, such that between the connection
locations of the support structure and the side wall, the support structure and the side

wall are situated at a distance from each other, leaving a mutual transposition space.

2. Barrier element according to claim 1, wherein the distance between the support
structure and the side wall providing the mutual transposition space is at least 4 mm,

preferably at least 6 mm, more preferably at least 8 or 10 mm.

3. Barrier element according to claim 1 or claim 2, wherein the spaced apart
connection locations of the support structure and the side wall are separated in a plane
perpendicular to a longitudinal direction of the casing.

4, Barrier element according to any one of the preceding claims, wherein at least
one of the side walls is provided with at least one indentation, elongated in the direction

of elongation of the casing and projecting towards the support structure.

5. Barrier element according to claim 4, wherein the support structure is at a side
facing one of the side walls provided with at least one indentation projecting away from

said side wall to form an abutment for the indentation provided in said side wall.
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6. Barrier element according to any one of the preceding claims, wherein both the
side walls of the casing are connected to the support structure at least at two spaced
apart locations, such that between the at least two spaced apart connection locations of
the support structure and each of the side walls the support structure and the side walls

are on distance of each other.

7. Barrier element according to any one of the preceding claims, wherein at least
one of the side walls includes at least one slit, that cooperates with a protruding part of

the casing support structure.

8. Barrier element according to any one of the preceding claims, wherein the side

walls are formed by a concatenation of straight wall parts.

9. Barrier element according to any one of the preceding claims, wherein the upper

wall is connected to the support structure.

10. Barrier element according to any one of the preceding claims, wherein the
support structure comprises a base having a trapezium-shaped cross-section in a plane

perpendicular to the longitudinal direction of the casing.

11. Barrier element according to claim 10, wherein the lower part of the side walls

abuts the base of the support structure.

12. Barrier element according to any one of the preceding claims, wherein the at
least one support structure comprises an essentially vertical plate positioned

perpendicular to the longitudinal side walls of the casing.

13. Barrier element according to claim 12, wherein the essentially vertical plate of the
support structure transfers into an essentially horizontal support plate at the bottom end

of the support structure.

14. Barrier element according to any one of the preceding claims, wherein at least
one side wall of the casing has a lower end that bends inwards and the support structure

includes a notch for receiving said inwardly bended end of the side wall.
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15. Barrier element according to any one of the preceding claims, wherein the casing
support structure is provided with a holder directed towards a top side of the barrier, and
the upper wall is provided with an aperture in line with the holder such that the holder is

accessible from the outside of the barrier element.

16. Barrier element according to any one of the preceding claims, wherein an end
side of the longitudinal casing is provided with a spacer plate, which spacer plate has a

contour that follows an inside of the elongated casing.

17.  Support structure for use in a barrier element according to any one of the

preceding claims.



