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(54) CRASH CUSHION

(57) The crash cushion, according to the invention,
consists of at least one posts (1) divided into an upper
section (1a) and a lower section (1b), where the upper
section (1a) being straight, broken or curved, so that after
the post (1) has been projected on a vertical plane (Vp)

passing through the longitudinal axis (La) of the cushion,
the angle between the upper section and lower section
α is between 5° and 175°, the height of the lower section
h is between 300 mm and 1200 mm, and the length of
the upper section l is between 100 mm and 1000 mm.
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Description

TECHNICAL FIELD

[0001] The object of the invention is a post-type crash
cushion.

BACKGROUND

[0002] A crash cushion is an energy-absorbing, point
type road safety device which is mounted in front of non-
susceptible obstacles in order to reduce the intensity of
the impact. A crash cushion is divided into redirective
crash cushions and non-redirective crash cushions. The
purpose of redirective crash cushions is to prevent the
vehicle from colliding with an obstacle and to change its
direction of travel. Non-redirective crash cushions are
intended to stop the hitting vehicle without changing its
direction of travel. With regard to the maximum velocity
of the hitting vehicle, the four classes of cushion operation
are provided, namely 50, 80, 100 and 110, the designa-
tion of which corresponds to the velocity of impact. With
regard to the level of intensity of the impact, the cushions
are classified into classes A and B. Class A cushions are
those for which the ASI (Acceleration Severity Index) pa-
rameter shall not exceed 1, while for Class B cushions
the ASI shall not exceed 1.4.
[0003] A US patent US3881697 discloses a device pro-
tecting a vehicle against collision with a fixed obstacle,
e.g. a road lamp. The device consists of a base placed
on the ground in the form of a plate extending towards
the obstacle and a set of vertical posts mounted on the
base. The height and number of the posts shall be in-
creased towards the obstacle. The posts absorb the en-
ergy of the hitting vehicle due to bending.
[0004] A US patent US4290585 discloses a device for
stopping the vehicle in front of an obstacle. The device
consists of a set of vertical posts. Each post consists of
an upper and lower part. The lower part is a pipe set in
the ground, while the upper part is a pipe closed at its
top side filled with foam material. The foam has a blind
hole along the axis of the pipe. The upper and lower part
of the post are connected by means of a cylindrical con-
nector consisting of two sections of different diameters
separated by a flange. The larger diameter section of the
connector is placed in the lower pipe so that the connector
flange rests against the ground. The top section of the
connector is covered with an upper pipe. During the im-
pact, the upper pipe together with the foam is com-
pressed and the connector is sheared at the height of
the flange. The posts forming the device are connected
by chains which prevent free movement of the upper part
of the post after it is sheared.
[0005] A US patent US6454488 discloses a device ab-
sorbing energy of the hitting vehicle. The device consists
of multiple posts of equal length, arranged in a row with
a fixed distance between the posts. The posts are placed
in a base which is a cuboidal block recessed in the

ground. In the preferred embodiment of the invention,
the posts have a U-shaped cross-section and round
holes in the rear wall, which causes them to be sheared
at the base during the vehicle impact and then to be re-
jected.
[0006] A US patent US3693940 discloses a barrier
system for stopping the vehicle. The system consists of
a set of vertical posts. When the post is tilted from the
vertical, the energy of the hitting vehicle is absorbed by
the damper inside the post. The posts absorb energy
only up to a certain angle of inclination, above which they
overturn with little force, thus preventing unwanted lifting
of the vehicle.
[0007] The purpose of the invention is to present a post
type crush cushion, the design of which prevents the ve-
hicle from lifting when it enters previously slanted posts.

SUMMARY

[0008] The crush cushion, as invented, is character-
ised by the fact that it consists of at least one post divided
into an upper section and a lower section, the upper sec-
tion being straight, broken or curvilinear, so that, when
the post is projected onto a vertical plane passing through
the longitudinal axis of the cushion, the angle between
the upper section and the lower section α is between 5°
to 175°, the height of the lower section h is from 300 mm
to 1200 mm, and the length of the upper section 1 is
between 100 mm and 1000 mm.
[0009] Preferably, the posts are arranged in a row in
front of an obstacle and the distance between adjacent
posts L is between 300 mm and 2000 mm.
[0010] Preferably, the posts shall be positioned in two
rows in front of the obstacle, the corresponding posts in
both rows being at equal distance from the obstacle, the
width of the crash cushion W shall be between 100 mm
and 2500 mm and the distance between the adjacent
posts in a row L shall be between 300 mm to 2000 mm.
[0011] Preferably, the post is ended with a base in the
form of a rectangular plate with holes for anchors.
[0012] Preferably, the post is fixed to a concrete foun-
dation embedded in the ground.
[0013] Preferably, the lower section of the post is elon-
gated by a section with the length of g equal at least to
300 mm, which is driven into the ground.
[0014] Preferably, the adjacent posts from both rows
are connected by upper sections forming a straight, bro-
ken or curvilinear connector.
[0015] Preferably, two connected posts are made of
one section of pipe in the bending process.
[0016] Preferably, the upper sections of the connected
posts have the shape of a circle section.
[0017] Preferably, the adjacent posts from both rows
are connected by a horizontal retaining bar below ground
level.
[0018] Preferably, the lower sections of the posts are
connected by at least one string in the form of rope, chain,
belt, bar or tape.
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[0019] The crash cushion absorbs the kinetic energy
of the hitting vehicle due to deformation of the posts,
which are subjected to bending. Hitting successive posts
in a row by a vehicle causes gradual reduction of its ve-
locity. The vehicle is stopped completely if a sufficient
number of posts is used. The disadvantage of the post-
type crash cushions is to raise the vehicle entering the
previously inclined posts. This phenomenon reduces the
effectiveness of the cushion as the subsequent posts are
hit at a higher height and the final angle of inclination of
the posts becomes smaller and smaller. As a result, the
force required to tilt the posts and the energy of their
deformation decreases for the subsequent posts. In ex-
treme cases, the vehicle may rise above the last posts.
The consequence of lifting the vehicle may be its rollover
or passing over the end of the cushion ended by hitting
an obstacle (e.g. a tree). In the patent descriptions cited,
the problem of lifting the vehicle is solved by: (a) the use
of posts that are sheared at the base and then thrown
away; (b) the use of posts which after tilting from the
vertical by a certain angle overturn with a minimum force;
(c) the use of posts of different heights so that the posts
closer to the obstacle have a higher height. In the inven-
tion presented, the inclination of the upper section of the
post which is the essential component of the crash cush-
ion prevents the vehicle from being raised. The front
bumper of the vehicle shall tilt the lower section of the
posts due to bending. At the same time, the vehicle drives
under the upper section inclined forward, hitting it with
the bonnet and/or bumper, causing it to hit the ground
and not to lift. The inclination of the upper section makes
the vehicle hitting the subsequent posts at a height close
to that of hitting the first posts, thus making the force and
energy required to incline the subsequent posts compa-
rable. This ensures optimal use of the posts to stop the
vehicle.
[0020] After connecting the posts to the rectangular
bases with holes, it is possible to fix the cushion with the
anchors to a concrete foundation set in the ground. An
alternative option to install the cushion is to drive it directly
into the ground after using the posts with an extended
lower section. Such a solution is particularly advanta-
geous in the case of mounting the cushion in front of the
trees, where the construction of the foundation could dis-
turb the root system of the trees. In the preferred version
of the invention, the cushion consists of two rows of posts,
where the posts at one height in both rows are connected
by upper sections forming a straight, broken or curvilinear
connector. This increases the operation width of the
cushion and stabilizes its operation. In addition, the con-
nector provides a greater effect of the vehicle’s hitting.
The connected thin-walled posts with ring cross-section
can be made from a single pipe section in the bending
process, significantly reducing cushion manufacturing
costs. In turn, the connection of the posts with the con-
nector with the shape of circle section reduces the
number of bending operations from four to three, while
increasing the bending radius, which further simplifies

the production of a single cushion module.
[0021] The installation of double posts connected by
upper sections can be done by screwing them to the foun-
dation with anchors or by driving them directly into the
ground. In the case of the second solution, it is preferable
to connect the posts with a horizontal retaining crossbar
below ground level. By leaning against the ground, the
crossbar prevents the part of the post that has been driv-
en into the ground, from moving. In addition, the crossbar
is a point of impact for pile drivers and vibratory pile ham-
mers when driving the posts into the ground.
[0022] The revealed design of the cushion meets the
requirements for the redirective cushion after connecting
the lower sections with the ties, which in the case of a
side impact change the direction of vehicle movement.
[0023] The solution according to the invention where
the crash cushion consists of post with a sloping upper
section allows the vehicle to be stopped without lifting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The invention is shown in the embodiments in
which fig. 1 represents a post fixed to the foundation and
a post driven into the ground in a projection on a vertical
plane passing through the longitudinal axis of the cush-
ion, fig. 2 represents a crash cushion consisting of a row
of posts and a cushion consisting of two rows of posts,
figs. 3 represents a cushion consisting of two rows of
posts joined by upper sections and attached to the foun-
dation and a cushion consisting of two rows of posts
joined by upper sections and driven into the ground, fig.
4 represents a cushion consisting of two rows of posts
whose upper sections form a connector in the shape of
a circle section, fig. 5 represents a cushion in a redirective
version, fig. 6 represents the vehicle hitting against the
crash cushion consisting of one row of straight posts and
the vehicle hitting against the crash cushion consisting
of one row of posts ended with an inclined upper section,
fig. 7 represents the crash cushion mounted before the
entrance to the tunnel, figs. 8 represents the crash cush-
ion mounted in front of a tree, fig. 9 represents a crash
cushion mounted at a road fork.

DETAILED DESCRIPTION

[0025] The crash cushion in the preferred embodiment
of the invention consists of eight posts 1 arranged in two
rows, the posts from both rows are mounted at equal
distance from the obstacle and are connected by upper
sections 1a forming a straight connector 6. The connect-
ed posts at the same distance from the obstacle form a
cushion module, so the cushion consists of four inde-
pendent modules. Posts 1 are ended with a rectangular
base 2, in which holes for anchors 3 are made to fix the
cushion to the concrete foundation 4 set in the ground 5.
The distance between adjacent posts in one row L is
1000 mm. The width of the cushion W, i.e. the distance
between the adjacent posts in both rows, is 500 mm. A
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single 820 mm high post consists of an upper section 1a
and a lower section 1b. The lower section 1b is vertical
to the ground and its height h is 600 mm. The upper
section 1a with the length 1 is inclined towards the on-
coming vehicle so that the angle α between upper section
1a and lower section 1b is 130°. The base cushion mod-
ule consisting of two posts connected by a connector is
made of one section of S235 steel pipe by bending. The
diameter of the posts is 115 mm. The total length and
weight of the cushion is 3300 mm and 140 kg respec-
tively. The cushion enables a vehicle with a mass of 900
kg and a speed of 100 km/h to be stopped with ASI B.
[0026] The crash cushion, according to the invention,
can be used to prevent collision with rigid objects in the
vicinity of roads, e.g. poles, pylons, masts or trees. Due
to its short length, adjustable width and the possibility of
driving directly into the ground, the crash cushion can be
used in front of obstacles in front of which classic crash
cushions cannot be used due to limited space or the im-
possibility of making a foundation. Its modular and open
design ensures high susceptibility to diagnostics, main-
tenance and repair. In the case of the cushion entering
upon by a vehicle with a lower weight or speed, only part
of the modules are destroyed, which can be replaced
without interfering with the rest of the cushion.

Claims

1. The crash cushion, characterised in that it consists
of one or more posts (1) divided into an upper section
(1a) and a lower section (1b), the upper section (1a)
being straight, broken or curved, so that when the
post (1) is projected into a vertical plane (Vp) passing
through the longitudinal axis of the cushion (La), the
angle between the upper section and the lower sec-
tion α is between 5° and 175°, the height of the lower
section h is between 300 mm and 1200 mm, and the
length of the upper section 1 is between 100 mm and
1000 mm.

2. The crash cushion according to claim 1, character-
ised in that the posts (1) are arranged in a row in
front of the obstacle and the distance between the
adjacent posts L is between 300 mm and 2000 mm.

3. The crash cushion according to claim 1, character-
ised in that the posts (1) are arranged in two rows
in front of the obstacle, where the corresponding
posts (1) in both rows are at equal distance from the
obstacle, the width of the crash cushion W is between
100 mm and 2500 mm, and the distance between
the adjacent posts in a row L is between 300 mm to
2000 mm.

4. The crash cushion according to claim 1, character-
ised in that the post (1) is ended with a base (2) in
the form of a rectangular plate with holes for anchors

(3).

5. The crash cushion according to claim 1 and 4, char-
acterised in that the post (1) is fixed to a concrete
foundation (4) embedded in the ground (5).

6. The crash cushion according to claim 1, character-
ised in that the lower section of the post (1b) is elon-
gated by a section with the length g equal at least to
300 mm, which is driven into the ground (5).

7. The crash cushion according to claim 1 and 3, char-
acterised in that the adjacent posts (1) from both
rows are connected by upper sections (1a) forming
a straight, broken or curvilinear connector (6).

8. The crash cushion according to claim 1, 3 and 7,
characterised in that two connected posts (1) are
made of one section of pipe in the bending process.

9. The crash cushion according to claim 1, 3 and 7,
characterised in that the upper sections (1a) of the
connected posts (1) have the shape of a section of
a circle.

10. The crash cushion according to claim 1, 3, 6 and 7,
characterised in that the adjacent posts (1) from
both rows are connected by a horizontal retaining
crossbar below ground level (5).

11. The crash cushion according to claim 1, character-
ised in that the lower sections of the posts (1b) are
connected by at least one tie (7) in the form of rope,
chain, belt, bar or tape.
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