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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application No. 62/699,633 filed July 17,
2018 entitled "Barrier System" and U.S. Provisional Pat-
ent Application No. 62/732,780 filed September 18, 2018
entitled "Barrier System".

FIELD OF THE INVENTION

[0002] This invention relates to barrier or bollard sys-
tems used to protect people and structures from colli-
sions with vehicles, to control vehicle access to certain
areas, to direct a flow of traffic, and/or to reduce damage
to the vehicles that do contact the barrier or bollard sys-
tem.

BRIEF SUMMARY OF THE INVENTION

[0003] The invention is as defined by claim 1.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0004] The foregoing summary, as well as the following
detailed description of embodiments of the barrier or bol-
lard system, will be better understood when read in con-
junction with the appended drawings of exemplary em-
bodiments. It should be understood, however, that the
invention is not limited to the precise arrangements and
instrumentalities shown.
[0005] In the drawings:

Fig. 1 a perspective view of a barrier system in ac-
cordance with an exemplary embodiment of the
present invention;
Fig. 2 is an exploded, perspective view of the post
of Fig. 1;
Fig. 3 is a front, elevational view of the barrier system
of Fig. 1 installed in a substrate in the ground;
Fig. 4 is a cross-sectional side view of the barrier
system of Fig. 1 taken along a plane including line
4-4 of Fig. 1;
Fig. 5 is a cross-sectional top plan view of the barrier
system of Fig. 1 taken along a plane including line
5-5 of Fig. 3;
Fig. 6 is a cross-sectional top plan view of the barrier
system of Fig. 1 taken along a plane including line
6-6 of Fig. 3;
Fig. 7 is a cross-sectional top plan view of the barrier
system of Fig. 1 taken along a plane including line
7-7 of Fig. 3;
Fig. 8 is a side view of the barrier system of Fig. 1 in
a deflected position;
Fig. 9 is a perspective view of a barrier system in
accordance with another exemplary embodiment of

the present invention;
Fig. 10 is an exploded view of the barrier system of
Fig. 9;
Fig. 11 is a perspective view of a barrier system in
accordance with another exemplary embodiment not
corresponding to the present invention;
Fig. 12 is an exploded view of the barrier system of
Fig. 11;
Fig. 13 is an exploded view of the barrier system of
Fig. 11 with a cover and damper; and
Fig. 14 is a cross-sectional side view of the barrier
system of Fig. 11 taken along a plane including line
14-14.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS OF THE INVENTION

[0006] Referring to Figs. 1-8 wherein like reference nu-
merals indicate like elements throughout, there is shown
a barrier system, generally designated 100 in accordance
with an exemplary embodiment of the present invention.
The barrier system 100 may be configured to stop or
hinder someone from driving a vehicle into an area. The
barrier system 100 may protect a structure within the area
(e.g., building), an area itself (e.g., outside dining tables),
and/or an area occupied by pedestrians (e.g., a side-
walk). For example, the barrier system 100 may be useful
to prevent egress of cars from a storefront where there
is heavy foot traffic and otherwise unobstructed access
to glass doors and windows. A series of barrier systems
100 may be used to create a vehicle barrier but allow for
pedestrian traffic between the barrier systems 100. The
barrier system 100 may include or also be referred to as
a bollard.
[0007] Existing bollards may pull out of the ground par-
tially or entirely, break, or shear off entirely upon impact
with a vehicle allowing egress of the vehicle into the area
intended to be vehicle free and/or causing the bollard or
portions of the bollard to become a dangerous projectile.
Because existing bollards are typically rigid structures,
an impact with the bollard may also or alternatively result
in unnecessary injury (e.g., avoidable air bag deploy-
ment) and/or damage to a vehicle. Damage to the vehicle
and air bag deployment may be of particular concern in
minor incidental impacts between a vehicle and a bollard
(e.g., where a driver drives forward rather than in reverse
when pulling out of a parking space in front of a building).
[0008] Existing bollards are typically hollow metal
pipes filled with concrete. While such a bollard may give
the impression of a secure barrier, such bollards have
drawbacks. For one, concrete has low shear strength
especially since the metal pipe is susceptible to corro-
sion. Also, typical barriers are often supported by too
shallow or too massive of a footing resulting in the bollard
ripping out of the ground upon impact or a reluctance by
the property owner to replace the bollard after minor im-
pacts with a vehicle due to the amount of concrete that
would need to be replaced and the heavy machinery in-
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volved. Further, the underground footing reinforcement,
if any, is typically manufactured on site and subject to
assembly errors and oversights that are undetectable
once installed and the underground portion is encased
in concrete.
[0009] The barrier system 100 described herein is
more resistant to corrosion and may undergo limited de-
flection when struck by an object to deflect and absorb
some of the impact energy. The barrier system 100, in
some embodiments, may also have further impact ab-
sorbing features such as covers and dampers and be
easier to install and replace than traditional safety barrier
systems as discussed in further detail below. The barrier
system 100 may also have a pre-fabricated footing as-
sembly that reliably retains the barrier system 100 in the
ground while being easier to install and taking up a small-
er footprint than traditional barrier systems.
[0010] Referring to Figs. 1-2, the barrier system 100
includes a post 120. The post 120 may bend or deflect
when impacted by a vehicle to deflect and absorb some
of impact energy when struck by a vehicle as discussed
in further detail below. The post 120 may be or may in-
clude a core 124. In some embodiments, the core 124 is
a solid core (e.g., a core having a solid cross section).
Existing hollow bollards may buckle when impacted by
a vehicle. A core 124 having a solid cross section may
resist buckling. A core 124 having a solid cross section
may be resilient or bendable. The core 124 may be solid
across at least a majority of its cross section such that
there are no holes or gaps. For example, the core 124
may be cut from a stainless steel rod stock. In other em-
bodiments, at least a portion of the core 124 is hollow
(e.g., such as proximate the proximal end for attachment
to the footing and/or proximate the distal end to accom-
modate sensors). In other embodiments, the core 124
has a substantially solid cross section (e.g., any central
axially extending hole has a diameter that is less than
about 50%, about 25%, or about 10% of the core diam-
eter).
[0011] Referring to Figs. 2 and 4, the core 124 may be
comprised of 4-inch (1 inch = 25.4 mm) diameter hot
dipped galvanized steel rod stock that is cut to the desired
length. In some embodiments, the desired length is about
60 inches. In some embodiment, the desired length is at
least 60 inches. In other embodiments, the desired length
may be about 90 inches, about 85 inches, about 80 inch-
es, about 75 inches, about 70 inches, about 65 inches,
about 60 inches, about 55 inches, about 50 inches, about
45 inches, or about 40 inches. In some embodiments,
the rod stock is turned on a lathe to remove an outer layer
of the core 124 (e.g., an outer layer having a thickness
of about 1 millimeter). Removing an outer layer of the
core may help with galvanizing the steel, to make the
core 124 the desired diameter, and/or improve the ap-
pearance of the core 124, particularly for cores 124 that
will be visible after installation. In some embodiments,
the core 124 is galvanized after it is turned on the lathe.
In other embodiments, the core 124 is galvanized after

the core 124 is cut from rod stock.
[0012] The core 124 may be resilient such that the core
124 flexes to absorb some of the force of impact from a
vehicle. The core 124 may be comprised of metal such
as stainless steel (e.g., 316L stainless steel), 1045 hot
rolled steel, 1045 polished steel, 1018 hot rolled steel,
A36 steel, 12L14 steel, 1117 hot rolled steel, 1141 hot
rolled steel, 1144 steel, or 4140 steel). The core 124 may
be galvanized. By providing a solid core without concrete
that extends from a secure base in the ground, the barrier
system 100 is more corrosion resistant and configured
to elastically bend or deflect when impacted by a vehicle,
as described in greater detail below. The core 124 may
be a continuous core that extends from below grade to
above grade. The core 124 may include an indicator 136
configured to be positioned level with the grade when the
core 124 is installed. The indicator 136 may provide an
installer with a visual indication of the alignment of the
core 124 relative to the ground surface. In some embod-
iments, the indicator 136 is a groove that is cut into the
outer surface of the core 124 during the turning process.
In other embodiments, the indicator 136 is painted or
drawn on the core 124.
[0013] In some embodiments, the core 124 is cut from
rod stock to a desired length. In one embodiment, the
core 124 has a diameter of 4 inches. In other embodi-
ments, the core 124 may have a diameter of about 10
inches, about 9 inches, about 8 inches, about 7 inches,
about 6 inches, about 5 inches, about 4 inches, about 3
inches, about 2 inches, or about 1 inch. Holes (e.g., tap
hole 125) or openings (e.g., opening 198) may be drilled
in the core 124 after the core 124 is galvanized. A tap
hole 125 may be positioned at each of the proximal end
and the distal end of the core 124. The tap hole 125 may
have a diameter of 0.5 inches with 13 threads per inch.
[0014] Referring to Figs. 1-2, the barrier system 100
may include a cover 122 extending over the core 124.
The cover 122 may include a recess to receive the core
124. The cover 122 may be closed on one end and open
on the other end. The cover 122 may be fabricated from
marine grade 316L stainless steel, mild steel, aluminum,
iron, or a polymeric material. The cover 122 may be de-
tachably coupled to the core 124. The cover 122 may
include a light and the cover 122 may be detachably cou-
pled to the core 124 to replace the light. The cover 122
may be replaceable after the barrier system 100 is in-
stalled. A replaceable cover 122 may eliminate the need
to replace the entire barrier system 100 when the barrier
system 100 is subjected to only a relatively small force
of impact. The cover 122 may be moveable relative to
the core 124 upon impact to allow for further absorption
and deflection of the impact. For example, the cover 122
may reversibly bend radially inwardly toward the core to
absorb minor impacts with the barrier system (e.g., a ve-
hicle weighing up to 5,000 pounds traveling under 5 miles
per hour, where 1 pound =0.4536 kg and 1 mile per hour
= 1.609 kilometres per hour) The post 120 may include
the cover 122 and the core 124. A center of the cross
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section of the post 120 may be solid. A distal end of the
barrier system 100 may be free and unattached once
installed to for a cantilever structure.
[0015] It may be desirable for a barrier system to pro-
vide notification when a vehicle has collided with the bar-
rier system. At least one of the cover 122 and the core
124 may include a sensor (not shown but could be an
accelerometer, gyroscope, or force gauge). The sensor
may be connected to a device configured to communi-
cate with a user or an app (e.g., via a wired or wireless
connection such as cellular, Bluetooth, WiFi or Zigbee
communication protocols). The sensor may be config-
ured to transfer information to a system and/or user to
indicate that the barrier system has been impacted, the
location of the barrier system, and the severity of the
impact and automatically send an alert.
[0016] The cover 122 may also provide for a more cus-
tomizable, replaceable, and professional appearance as
compared to typical bollard that includes painted metal
and concrete. In some embodiments, the cover 122 has
a generally tubular shape. In other embodiments, the
cover 122 is spherical. In still other embodiments, the
cover 122 is rectangular or triangular. The cover 122 may
have the shape of an object such as a light post, furniture
(e.g., a bench), a garbage can, a person, an animal, a
character, or a pawn shape. Multiple barrier systems 100
may be positioned adjacent each other to form a planter.
Multiple barrier systems 100 may be positioned near
each other and connected to each other to form a fence.
[0017] With a 4-inch core 124, the cover 122 may have
a 6.75 inch outer diameter d2. In other embodiments, the
cover 122 may have an outer diameter d2 of about 12
inches, about 11 inches, about 10 inches, about 9 inches,
about 8 inches, about 7 inches, about 6 inches, about 5
inches, about 4 inches, about 3 inches, about 2 inches,
or about 1 inch.
[0018] It may be desirable to couple an object to the
barrier system 100. An upper end of the cover 122 may
include an opening and a post (not shown but could be,
for example, a 2.5 inch diameter post) may extend
through the opening and couple to the core 124. A bracket
(not shown) may couple to the core 124 via threaded
engagement with the tap hole 125. A first end of the post
may be coupled to the bracket and a second end of the
post may be coupled to another object (e.g., a sign or a
light).
[0019] Referring to Fig. 2, the barrier system 100 may
include a damper 126. The damper 126 may be posi-
tioned between the core 124 and the cover 122. The
damper 126 may absorb at least some energy when the
barrier system 100 is impacted by a vehicle (e.g., a ve-
hicle weighing up to 5,000 pounds traveling under 5 miles
per hour). The damper 126 may be comprised of a resil-
ient material such as rubber or elastomer (e.g., ethylene
propylene diene terpolymer rubber). The damper 126
may at least partially return toward its original shape after
the barrier system 100 is impacted by an external object.
The damper 126 may couple to an outer surface of the

core 124. The damper 126 may extend at least partially
along a length of the core 124. The damper 126 may be
fixed to the core 124 and the cover 122 may be detach-
ably coupled to the damper 126 or core 124. The cover
122 may extend along an outer surface of the damper
126. In one embodiment, the cover 122 and the damper
126 extend along the majority of the length of the core
124 extending from a ground surface once installed. A
vehicle may impact the cover 122 when the barrier sys-
tem 100 is struck. The cover 122 may absorb some of
the force of impact (e.g., by deforming) and also transfer
some of the force of impact to the damper 126. The damp-
er 126 may also absorb some of the force of impact and
transfer some of the force of impact to the core 124.
[0020] Referring to Fig. 2, the damper 126 may have
one or more outer surfaces 192. The outer surfaces 192
may be radially-spaced by interposed inner surfaces 194.
A portion of the damper 126 may deform or displace into
the spaces between the alternating inner surfaces 194
and outer surfaces when the barrier system 100 is im-
pacted by a vehicle. The outer surfaces 192 may have a
radius of curvature that matches the radius of the inside
surface of the cover 122. The inner surfaces 194 may
define an inner diameter that is greater than or equal to
the outer diameter of the core 124. The alternating inner
surfaces 194 and outer surfaces 192 of the damper 126
may ensure a tight fit against inner diameter of the cover
122 and a tight fit against the outer diameter of the core
124. The outer surfaces 192 may define the outer diam-
eter of damper 126.
[0021] The damper 126 may be a unitary construct in-
cluding the inner surfaces 194 and outer surfaces 192
such that the damper 126 is simultaneously in contact
with and spaced from each of the cover 122 and the core
124 when the post 120 is assembled. The post 120 may
be at least partially hollow. There may be a space be-
tween the outer surface 192 and the core 124 when the
damper 126 is coupled to the core 124. There may be a
space between the inner surface 194 and the cover 122
when the damper 126 is coupled to the core 124. The
space between the damper 126 and the cover 122 may
extend the longitudinal length of the damper 126. The
space between the damper 126 and the core 124 may
extend the longitudinal length of the damper 126. The
post 120 may include a void defined by the spaces be-
tween the damper 126 and the cover 122 and the damper
126 and the core 124.
[0022] It may be desirable to prevent the cover 122
from detaching from the post 120 and becoming a pro-
jectile when the barrier system 100 is impacted. Referring
to Figs. 2, 3, and 6, the core 124, damper 126, and cover
122 may be coupled to each other. In some embodi-
ments, a fastener 138 (e.g., a threaded fastener, dowel,
or pin) couples the core 124, damper 126, and cover 122
to each other. In some embodiments, the fastener 138
is removable to allow for replacement of the cover 122.
In other embodiments, the fastener 138 is only removable
with a specially keyed tool to prevent tampering. In still
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other embodiments, the fastener 138 is not removable
from the barrier system 100 once assembled. In other
embodiments, the core 124 damper 126 and cover 122
are coupled to each other via welding, adhesive, or in-
terference fit.
[0023] Still referring to Figs. 2, 3, and 6, the barrier
system 100 may include an opening 198 to receive the
fastener 138. In some embodiments, at least one opening
198 extends through the cover 122, the damper 126, and
partially into the core 124. The opening 198 may be con-
figured to receive the fastener 128, thereby coupling se-
curing the core 124, damper 126 and cover 122 together.
The opening 198 may be at a distance d20 above the
surface 114 of the ground. The distance d20 may be about
2 inches, about 3 inches, about 4 inches or greater than
about 4 inches. The opening 198 may be positioned
above a portion of the core 124 that experiences a max-
imum bending force when impacted by a vehicle. In some
embodiments, the portion of the core 124 between the
ground surface 114 and about 4 inches above the ground
surface 114 is the portion that experiences the most
bending when impacted by a vehicle. In some embodi-
ments, the barrier system 100 include three openings
198 and corresponding fasteners equally spaced from
one another.
[0024] In some embodiments, the damper 126 and
cover 122 provide a level of safety protection but the core
124 is configured to provide the majority of safety pro-
tection. In alternative embodiments, one or both of the
damper 126 and cover 122 may be omitted entirely. In
other embodiments, the damper 126 may be integral with
the cover 122 or integral with the core 124. In alternative
embodiments, the damper 126 may be coupled to the
core 124 without the cover 122. The cover 122 may be
sandwiched between two dampers 126. In some embod-
iments, the damper 126 or the cover 122 may extend
over two or more cores 124. For example, the cover may
include a cross members or a lattice structure that ex-
tends between two or more barrier system cores to limit
pedestrian movement between the barrier systems while
the cores themselves provide the majority of the vehicle
protection.
[0025] Referring to Figs. 3 and 4, the barrier system
100 may include a footing 110 that helps maintain the
orientation of at least a lower portion of the barrier system
100 relative to the surface 114 (e.g., the ground). The
footing 110 may include a foundation cage 130 and a
substrate 112 (e.g., concrete, asphalt, cement, or stone).
The footing 110 may be installed in a hole in the ground
132. The footing 110 may have a horizontal diameter d11
of about 14 inches, about 12 inches, about 10 inches,
about 8 inches, or about 6 inches. In some embodiments,
the barrier system 100 may have a footprint that is about
90% smaller than the footprint of existing bollard sys-
tems. The substrate 112 may be concrete having a
strength of about 2,000 pounds per square inch, about
2,500 pounds per square inch, about 3,000 pounds per
square inch, about 3,500 pounds per square inch, about

4,000 pounds per square inch, about 4,500 pounds per
square inch, or about 5,000 pounds per square inch
(1,000 pounds per square inch = 6.895 N/mm2).
[0026] Referring to Fig. 4, the barrier system 100 may
extend above the surface 114 so drivers can see the
barrier system 100 as well as to prevent egress of a ve-
hicle. The distance d1 that the core 124 extends above
the surface 114 when installed may be about 54 inches,
about 48 inches, about 44 inches, about 40 inches, about
36 inches, about 32 inches, or about 30 inches. The dis-
tance d6 that the core 124 extends below the surface 114
may be about 32 inches, about 28 inches, about 24 inch-
es, about 20 inches, or about 16 inches.
[0027] Referring to Figs. 1, 3 and 4, the barrier system
100 is installed such that the proximal end of the barrier
system extends into the ground. The barrier system 100
may include a foundation cage 130 to reinforce the distal
end of the barrier system underground. The foundation
cage 130 may define a recess 109 to receive the proximal
end of the core 124. The foundation cage 130 may in-
clude a plurality of members that cross one another to
define a three-dimensional lattice structure. The three-
dimensional lattice structure may allow for concrete to
be poured into and around the foundation cage 130 and
for the concrete to flow vertically and horizontally through
the foundation cage 130 such that the foundation cage
130 and the proximal end of the core 124 is fully encased
in the concrete footing.
[0028] Still referring to Figs. 1, 3, and 4, the foundation
cage 130 may include one or more horizontal rods 108.
In some embodiments, the horizontal rods 108 are
spaced equidistant from each other. In other embodi-
ments, the distance between the horizontal rods 108 var-
ies. In some embodiments, the distance d5 between at
least two of the horizontal rods 108 at the top of the foun-
dation cage 130 is less than the distance d9 between at
least two of the horizontal rods 108 at the bottom of the
foundation cage. In other embodiments, there is more
space between at least two of the horizontal rods 108 at
the top of the foundation cage 130 than between at least
two of the horizontal rods 108 at the bottom of the foun-
dation cage. In one embodiment, distance d5 or distance
d9 is about 6 inches, about 5 inches, about 4 inches,
about 3 inches, about 2 inches, or about 1 inch. The top
horizontal rod 108 may be positioned below the surface
at a distance d4 of about 6 inches, about 5 inches, about
4 inches, about 3 inches, about 2 inches, or about 1 inch.
At least one horizontal rod 108 may define a platform 144
to support the core 124 when the core is inserted into an
opening defined by the foundation cage 130.
[0029] Still referring to Figs. 1, 3, and 4, the foundation
cage 130 may include one or more vertical rods 106. The
vertical rods 106 may be spaced equidistant from each
other. The vertical rods 106 may extend the length of
foundation cage 130. In some embodiments, at least one
of the vertical rods 106 extends from the bottom of foun-
dation cage 130 but does not extend completely to the
top of foundation cage 130. At least two of the vertical
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rods 106 may be spaced at a distance of about 3 inches
from each other.
[0030] The foundation cage 130 may be prefabricated
or pre-constructed. The foundation cage 130 may be pre-
fabricated to a standard configuration to prevent varia-
bility between foundation cages 130 compared to tradi-
tional methods where rebar is bent and tied together on
site. The foundation cage 130 may be prefabricated off
site from the installation site. The foundation cage 130
may be welded before it is installed in a hole in the surface
or before the foundation cage 130 is coupled to the post
120. The prefabricated foundation cage 130 and the post
120 may be commercially available as a kit. In some em-
bodiments, the foundation cage 130 is fabricated by
welding steel or iron pieces together. In other examples,
the foundation cage 130 is formed as a single, integral
part by casting iron or steel (e.g., using a sand casting
procedure).
[0031] Referring to Figs. 4 and 5, foundation cage 130
may have a smaller top plan footprint than existing foun-
dation cages. The foundation cage 130 may have a di-
ameter of about 8 inches, about 7 inches, about 6 inches,
about 5 inches, about 4 inches, or about 3 inches. The
foundation cage 130 may have an inner diameter that is
about 3 inches, about 2 inches, about 1 inch, about 0.5
inches, or about 0.25 inches larger than an outer diameter
of the core 124. At least one of the horizontal rods 108
and vertical rods 106 may have a diameter of about 0.5
inches, about 0.4 inches, about 0.3 inches, or about 0.2
inches. The diameter of the core 124 may be smaller
than the diameter of the foundation cage 130. The diam-
eter of the foundation cage 130 may be smaller than the
diameter of the cover 122.
[0032] Referring to Fig. 4, foundation cage 130 may
have a larger vertical footprint than existing bollard sys-
tems. Foundation cage 130 may have a length d7 of about
48 inches, about 44 inches, about 40 inches, about 36
inches, about 32 inches, about 28 inches, about 24 inch-
es, or about 20 inches. The distance d8 between the sur-
face 114 and the bottom of the foundation cage 130 may
be about 54 inches, about 50 inches, about 46 inches,
about 42 inches, about 38 inches, about 34 inches, or
about 30 inches. The distance d9 between the bottom of
the foundation cage 130 and the bottom of the footing
110 may be about 12 inches, about 11 inches, about 10
inches, about 9 inches, about 8 inches, about 7 inches,
about 6 inches, about 5 inches, about 4 inches, about 3
inches, about 2 inches, or about 1 inch. The footing cage
may have a height of about 36 inches and a diameter of
about 6 inches.
[0033] In some embodiments, the core 124 is installed
into the ground without the foundation cage 130. The
core 124 may be installed at a depth of about 5 feet,
about 3 feet, about 2 feet, or about 1 foot below grade
when the core 124 is installed without the footing cage
130.
[0034] Referring to Fig. 3, the barrier system 100 may
be placed in a hole in the surface 114 with the substrate

112. At least one of the cover 122 and the damper 126
may extend from the distal end 128 of the post 120 sub-
stantially to the surface 114. The damper 126 may be
spaced from the distal end 128 of the core 124. A proximal
end 129 of the core 124 may be within the foundation
cage 130 and the substrate 112 when the barrier system
100 is installed.
[0035] Referring to Fig. 8, the barrier system 100 may
be configured to bend along a portion of its length ex-
tending from the ground such that the distal end 128 of
the post 120 deflects. In some embodiments, the canti-
lever bend of the post 120 acts to absorb and deflect
energy from the vehicle to help to keep the post 120 intact,
reduce damage to the vehicle and driver, and/or reduce
air bag deployment. The bend of the post 120 and ab-
sorption and deflection of may also allow for a smaller
footing, helping to make installation and replacement of
the barrier system 100 easier.
[0036] Referring to Figs. 3 and 8, in some embodi-
ments, the post 120 may bend about a base of the post
120 (e.g., where the post 120 exits the surface 114) when
the post 120 is impacted. In other embodiments, the de-
formation of the post 120 is distributed along the length
of the post when the post is impacted. In some embodi-
ments, the post 120 is permanently deformed when the
post 120 is impacted. In other embodiments, the post
120 elastically deforms and returns to its original or close
to its original shape after impact. The post 120 may un-
dergo plastic deformation as a result of an impact.
[0037] Referring to Fig. 8, the distal end 128 the core
124 may deflect up to the maximum distance d12 while
the lower or proximal end 129 of the core 124 does not
deflect because it is supported within foundation cage
130. A lateral impact force F1 impinging upon post 120
is absorbed by the core 124 as well as the cover 122 and
the damper 126 and foundation cage 130. The bending
of the core 124 may help deflect some of the forces of
impact. The core 124 may be resilient such that the core
124 elastically bends or deflects to absorb some of the
force of impact when impacted by a vehicle. In some high
impact situations, the vehicle may lift up as the vehicle
extends past the original longitudinal centerline of the
core 124 thereby dissipating some of the force of impact.
That force is distributed through the foundation cage 130
and into the substrate 112 surrounding foundation cage
130. In other embodiments, the barrier system 100 does
not include a cover 122 or damper 126 and the bend of
the core 124 along with the footing 110 as disclosed here-
in are sufficient for the desired application (e.g., to satisfy
the ASTM F3016 standard).
[0038] Referring to Figs. 4 and 8, the barrier system
100 may include the foundation cage 130 that is about
5%, about 10%, about 15%, about 20%, about 25%, or
about 30% larger than an outer diameter of the core 124
and a distal end 128 of the core 124 deflects a maximum
distance d12 of about 48 inches, about 45 inches, about
42 inches, about 39 inches, about 36 inches, about 33
inches, about 30 inches, about 27 inches, about 24 inch-
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es, about 21 inches, about 20 inches, about 19 inches,
about 18 inches, about 17 inches, about 16 inches, about
15 inches, about 14 inches, about 13 inches, about 12
inches, about 11 inches, about 10 inches, about 9 inches,
about 8 inches, about 7 inches, about 6 inches, about 5
inches, about 4 inches, about 3 inches, about 2 inches,
or about 1 inch when the barrier system 100 is struck by
a vehicle weighing 5,000 pounds traveling at 30 miles
per hour.
[0039] The barrier system 100 may be configured such
that the deflection distance d12 of the distal end 128 of
the post 120 deflects a distance that is in compliance with
testing standards (e.g., ASTM F3016/F3016M - 14,
ASTM F2656/F2656M - 18a, PAS 68, or IWA 14) stand-
ards. The barrier system 100 may exceed the minimum
requirements for an ASTM F3016 rating. In some em-
bodiments, the barrier system 100 exceeds the minimum
requirements for the ASTM F3016 S20/S20/S30 and
P1/P2 ratings. The deflection distance d12 may be about
48 inches, about 47 inches, about 46 inches, about 45
inches, about 44 inches, about 43 inches, about 42 inch-
es, about 41 inches, about 40 inches, about 39 inches,
about 38 inches, about 37 inches, about 37 inches, about
36 inches, about 35 inches, about 34 inches, about 33
inches, about 32 inches, about 31 inches, about 30 inch-
es, about 29 inches, about 28 inches, about 27 inches,
about 26 inches, about 25 inches, about 24 inches, about
23 inches, about 22 inches, about 21 inches, about 20
inches, about 19 inches, about 18 inches, about 17 inch-
es, about 16 inches, about 15 inches, about 14 inches,
about 13 inches, about 12 inches, about 11 inches, about
10 inches, about 9 inches, about 8 inches, about 7 inches,
about 6 inches, about 5 inches, about 4 inches, about 3
inches, about 2 inches, or about 1 inch when the barrier
system 100 is struck by a vehicle weighing 5,000 pounds
traveling at 30 miles per hour.
[0040] The deflection distance d12 may be about 15
inches, about 14 inches, about 13 inches, about 12 inch-
es, about 11 inches, about 10 inches, about 9 inches,
about 8 inches, about 7 inches, about 6 inches, about 5
inches, about 4 inches, about 3 inches, about 2 inches,
or about 1 inch when the barrier system 100 is struck by
a vehicle weighing 5,000 pounds traveling at 20 miles
per hour.
[0041] The deflection distance d12 may be about 15
inches, about 14 inches, about 13 inches, about 12 inch-
es, about 11 inches, about 10 inches, about 9 inches,
about 8 inches, about 7 inches, about 6 inches, about 5
inches, about 4 inches, about 3 inches, about 2 inches,
or about 1 inch when the barrier system 100 is struck by
a vehicle weighing 5,000 pounds traveling at 10 miles
per hour.
[0042] Referring to Figs. 1-4, the barrier system 100
may be installed in less time or with less disturbance to
the surrounding area (e.g., concrete 134) than existing
bollard systems. The barrier system 100 may be installed
in existing surfaces (e.g., sidewalks or parking lots) with-
out the need to replace large patches of the surface. A

method of installing the barrier system 100 may include
core drilling an opening in the surface 114. The core drill
may have a drill bit size of about 24 inches, about 22
inches, about 20 inches, about 18 inches, about 16 inch-
es, about 14 inches, about 12 inches, about 10 inches,
about 8 inches, about 6 inches, or about 4 inches. The
method may include digging a hole (e.g., with an auger)
in the ground 132. Installing the barrier system 100 with
an auger may reduce installation time and avoid the use
of heavy machinery. The auger may have a size of about
24 inches, about 22 inches, about 20 inches, about 18
inches, about 16 inches, about 14 inches, about 12 inch-
es, about 10 inches, about 8 inches, about 6 inches, or
about 4 inches.
[0043] The method may include positioning the core
124 within the recess 109 defined by the foundation cage
130. The core 124 and the foundation cage 130 may be
placed in the hole. The method may include pouring in
the substrate 112 (e.g., concrete having a strength of
about 2,000 pounds per square inch to about 4,000
pounds per square inch). In some embodiments, an eye
bolt (not shown) or other attachment is threaded into the
tap hole 125 and the core 124 is picked up by the eye
bolt (e.g., using a hoist, forklift, or backhoe). Gravity may
bias the core 124 toward being plumb when the core 124
is picked up the eye bolt. In other embodiments, the core
124 is checked for plumbness and adjusted (e.g., man-
ually) as necessary to ensure the core 124 remains plumb
as the substrate 112 is added. The damper 126 and the
cover 122 may be coupled to the core 124. The fastener
138 may be positioned in the opening 198 in each of the
core 124, damper 126, and cover 122.
[0044] Referring to Figs. 9-10, there is shown another
embodiment of the barrier system, generally designated
200. The barrier system 200 is similar to the barrier sys-
tem 100 except that the foundation cage 230 is different
from foundation cage 130. The foundation cage 230 may
be of a desired shaped (e.g., cylindrical or rectangular)
and formed by a series of spaced rings 232. The rings
232 may be horizontal. In some embodiments, the rings
232 are circular. In other embodiments, the rings 232
have an arcuate shape but do not form a complete circle.
In still other embodiments, the rings 232 have a shape
other than circular (e.g., rectangular). The rings 232 with-
in an upper portion 236 of the foundation cage 230 may
be closely spaced than rings 232 within a lower portion
238 of the foundation cage.
[0045] Still referring to Figs. 9-10, the rings 232 may
be longitudinally spaced from each other. The rings 232
may be coupled to one or more rods 234. The rods 234
may extend longitudinally. The rods 234 may be circum-
ferentially spaced.
[0046] Still referring to Figs. 9-10, the barrier system
200 may include one or more support members 240. The
support member 240 may include spokes 242 extending
radially outwardly from a hub. The spokes 242 may be
coupled to the rings 232. The support member 240 may
include an opening 241 (Fig. 10) to receive the core 124.
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At least one support member 240 (e.g., the lowest sup-
port member 240a) does not include an opening 241 such
that the support member 240 serves as a platform that
supports the proximal end 129 of core 124. The rods 234,
rings 240, and support members 240 may be formed of
a relatively rigid and high-strength material (e.g., steel).
[0047] The deflection distance d12 of the core 124 may
be similar or the same when either of foundation cage
130 and foundation cage 230 are utilized with the post
120. However, foundation cage 130 may have a smaller
horizontal area footprint. Either of foundation cage 130
and foundation cage 230 may be prefabricated or pre-
constructed. The post 120 and either of foundation cage
130 and foundation cage 230 may be commercially avail-
able as a kit. In some embodiments, the foundation cage
either of foundation cage 130 and foundation cage 230
is fabricated by welding steel or iron pieces together. In
other examples, either of foundation cage 130 and foun-
dation cage 230 is formed as a single, integral part by
casting iron or steel (e.g., using a sand casting proce-
dure).
[0048] In certain applications, it may be preferable to
have a barrier system that utilizes a shallow footing. Re-
ferring to Figs. 11-14, there is shown another embodi-
ment of the barrier system, generally designated 300.
The barrier system 300 is similar to barrier system 100
except that the foundation cage 330 is different from foun-
dation cage 130. The barrier system 300 includes a post
320 and foundation cage 300. Similarly to barrier system
100 and barrier system 200, the barrier system 300 is
configured such that a deflection distance d12 of a distal
end 128 of the post 320 does not exceed a maximum
deflection distance when the barrier system 300 is struck
by a vehicle with a predetermined weight traveling at a
predetermined speed.
[0049] Referring to Figs. 13-14, the post 320 may in-
clude cover 122, damper 126, and a core 324. The cover
122 and the damper 126 may extend from the distal end
128 of the post 320 toward the surface 310. A proximal
end 329 of the core 324 may extend within the substrate
308 the foundation cage 330. The core 124 may include
a hole 197 configured to receive a fastener 163 (e.g., a
threaded fastener, dowel, or pin). The fastener 163 may
couple the core 324 to the foundation cage 330.
[0050] Referring to Figs. 11-12, the foundation cage
330 may include an array 332 (e.g., a rectangular array)
of cells 334. The cells 334 may be open cells 334. The
cells 334 may be formed by an upper layer 336 and a
bottom layer 338. At least one of the upper layer 336 and
the bottom layer 338 may form a grid. In some embodi-
ments, the upper layer 336 is a mirror of the bottom layer
338. In other embodiments, the upper layer 336 and the
bottom layer 338 have different layouts. Posts 340 may
couple to the upper layer 336 and the bottom layer 338.
[0051] Referring to Figs. 11-14, the foundation cage
330 may include a beam 342 (e.g., an I-beam). The beam
342 may extend from a first lateral side 344 to a second
lateral side 346 of the rectangular array 332. The first

side 344 may be opposite the second side 346. The beam
342 may extend from a top of the foundation cage 330
to a bottom of the foundation cage 300. The beam 342
may include a top opening 348 and a bottom opening
350 sized and shaped to receive post 320. The bottom
opening 350 may include a ridge 352 (Fig. 14). The ridge
352 may support the end of the core 324. The ridge 352
may define a pocket configured to receive a flange 326
on the core 324. The core 324 may include a flange 326.
The flange 326 may extend radially from the proximal
end of the core 324. The flange 326 may contact the
foundation cage 330 to prevent the core 324 from being
pulled out of the foundation cage 330. The flange 326
may help maintain the alignment of the core 324 relative
to the foundation cage 330. The fastener 163 may pro-
trude from at least one side of the core 324 and be spaced
from the flange 326 such that a portion of the ridge 352
is secured between the fastener 163 and the flange 326
when the core 324 is coupled to the foundation cage 330.
[0052] Referring to Figs. 12 and 13, in some embodi-
ments, top opening 348 and bottom opening 350 are
formed at one end of the beam 342. In other embodi-
ments, the top opening 348 and bottom opening 350 may
be positioned at other positions (e.g., more central) along
the length of the beam 342. The foundation cage 330
may be aligned such that the beam 342 is orientated in
line with an expected direction of impact F1 of a vehicle.
The core 324 may extend from the foundation cage 330
proximate a front edge such that the foundation cage 330
extends from the core 324 in a direction toward the pro-
tected area.
[0053] The foundation cage 330 may be prefabricated.
In some embodiments, the foundation cage 330 is fabri-
cated by welding steel or iron pieces together. In other
examples, the foundation cage 330 is formed as a single,
integral part by casting iron or steel (e.g., using a sand
casting procedure).
[0054] Referring to Figs. 12 and 14, the foundation
cage 330 may have a width d13 of about 48 inches, about
44 inches, about 40 inches, about 36 inches, or about 32
inches, about 28 inches, about 24 inches, about 20 inch-
es, or about 16 inches. The foundation cage 330 may
have a length d14 of about 60 inches, about 56 inches,
about 52 inches, about 48 inches, about 44 inches, about
40 inches, about 36 inches, or about 32 inches, about 28
inches, about 24 inches, about 20 inches, or about 16
inches. The foundation cage 330 may have a height dis
of about 12 inches, about 11 inches, about 10 inches,
about 9 inches, about 8 inches, about 7 inches, about 6
inches, about 5 inches, or about 4 inches. The foundation
cage 330 may be placed in a footing 312 with substrate
308 and the footing 312 may have a depth d17 of about
14 inches, about 12 inches, about 10 inches, about 8
inches, or about 6 inches. The foundation cage 330 may
be spaced from the bottom of the footing 312 by a dis-
tance die of about 10 inches, about 9 inches, about 8
inches, about 7 inches, about 6 inches, about 5 inches,
about 4 inches, about 3 inches, about 2 inches, or about
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1 inch. The core 324 may extend above the ground sur-
face 310 by a distance d18 of about 48 inches, about 44
inches, about 40 inches, about 36 inches, or about 32
inches, about 28 inches, about 24 inches, about 20 inch-
es, or about 16 inches. The cover 122 may extend above
the ground surface 310 by a distance d19 of about 48
inches, about 44 inches, about 40 inches, about 36 inch-
es, or about 32 inches, about 28 inches, about 24 inches,
about 20 inches, or about 16 inches.
[0055] Referring to Figs. 12 and 14, it may be desirable
to install the barrier system 300 perpendicular to the
ground surface 310. The foundation cage 330 may be
configured to adjust the orientation of the upper layer 336
relative to the ground surface 310. The foundation cage
330 may include leveling feet (not shown). The leveling
feet may be coupled to the bottom layer 338. The leveling
feet may contact the bottom of the hole. The height of
the leveling feet may be adjustable (e.g., via a threaded
engagement) relative to the bottom layer 338. The core
324 may extend through the top opening 348 and the
bottom opening 350 such that the orientation of the core
324 is fixed relative to the bottom layer 338. The leveling
feet may adjust the orientation of the core 324 relative to
the ground surface 310 as the leveling feet adjust the
orientation of the bottom layer 338.
[0056] The barrier system 300 may be installed in a
hole in the surface 114. The hole to install barrier system
300 may have a larger horizontal footprint than the hole
required for barrier system 100. Referring to Figs. 11-14,
a method of installing barrier system 300 may include
digging a hole that is appropriately sized and shaped to
foundation cage 330. The method may include inserting
the core 324 through the bottom opening 350 of the bot-
tom layer 338 and up through the top opening 348 of the
upper layer 336. In some embodiments, the substrate
308 is added prior to coupling the damper 126 and cover
122 to the core 324. In other embodiments, the damper
126 and the cover 122 are coupled to the core 324 before
adding the substrate 308.
[0057] The method may include positioning the damp-
er 126 and cover 122 over the core 324 so that the holes
198 in each of the cover 122, damper 126, and core 324
are aligned. A fastener may be inserted through the holes
198 to secure the cover 122 and the damper 126 to the
core 324. The fastener 163 may be inserted through the
hole 197 at the lower end of the core 124, to secure the
post 320 to the beam 342 of foundation cage 330. Post
320 and foundation cage 330 may be placed within the
hole so that the elongate cover 122 is exposed above
the surface of ground. The foundation cage 330 may be
positioned such that the beam 342 is aligned with an
expected direction of impact. The levelling feet may be
adjusted such to achieve a desired orientation of the post
320 relative to the ground surface. The substrate 308
(e.g., concrete) may be poured into the hole to secure
the entire barrier system 300 into the ground.
[0058] It is to be understood that at least some of the
figures and descriptions of the invention have been sim-

plified to focus on elements that are relevant for a clear
understanding of the invention, while eliminating, for pur-
poses of clarity, other elements that those of ordinary
skill in the art will appreciate may also comprise a portion
of the invention. However, because such elements are
well known in the art, and because they do not neces-
sarily facilitate a better understanding of the invention, a
description of such elements is not provided herein.

Claims

1. A bollard system (100) comprising:

an impact receiving post (120) having an outer
surface, the impact receiving post being bend-
able and having a proximal end and a distal end;
characterised in that the bollard system further
comprises
a foundation cage (130) defining a three-dimen-
sional lattice structure, the foundation cage cou-
pled to the proximal end of the impact receiving
post (120) and configured for installation in con-
crete beneath a ground surface, the foundation
cage defining a recess (109) that receives a
proximal portion of the impact receiving post,
the foundation cage including a platform (240)
at least partially extending across the recess and
supporting the impact receiving post and pre-
venting the impact receiving post from extending
further into the foundation cage.

2. A bollard system (100) according to claim 1, wherein
the platform (240) is fixed to the foundation cage
(130).

3. The bollard system (100) of claim 1 or 2, wherein the
foundation cage includes a plurality of upright mem-
bers (106) spaced from each other and aligned with
the impact receiving post substantially vertically
when installed beneath the ground surface.

4. The bollard system (100) of claim 3, wherein the
foundation cage includes a plurality of horizontal
members (108).

5. The bollard system (100) of claim 4, wherein the plu-
rality of horizontal members (108) extend circumfer-
entially around the plurality of upright members
(106), the plurality of horizontal members defining
an outer perimeter of the foundation cage.

6. The bollard system (100) of claim 4 or 5, wherein the
plurality of horizontal members (108) are perpendic-
ular to the upright members (106).

7. The bollard system (100) of any one of claims 3 to
6, wherein the plurality of upright members (106) are

15 16 



EP 3 824 141 B1

10

5

10

15

20

25

30

35

40

45

50

55

parallel to each other.

8. The bollard system (100) of any one of the preceding
claims, further comprising:

a cover (122) that extends over the distal end
and a distal portion of the outer surface of the
impact receiving post; and
a damper (126) sandwiched between the cover
and the impact receiving post, the damper com-
prised of an elastomeric material.

9. The bollard system (100) of claim 8, wherein the im-
pact receiving post (120) includes a post height as
measured from the proximal end to the distal end,
and
wherein the damper (126) includes a damper prox-
imal end, a damper distal end, and a damper height
as measured from the damper proximal end to the
damper distal end, wherein the damper may extend
at least partially along a length of the impact receiving
post.

10. The bollard system (100) of any one of the preceding
claims, wherein the bollard system complies with
ASTM F3016 when the foundation cage (130) and
at least a portion of the impact receiving post (120)
are installed in concrete beneath the ground surface.

11. The bollard system (100) of any one of the preceding
claims, wherein the foundation cage (130) includes
a cage proximal end, a cage distal end, and a cage
height as measured from the cage proximal end to
the cage distal end, and an overlapping portion that
overlaps a portion of the impact receiving post.

12. The bollard system (100) of any one of the preceding
claims, wherein the impact receiving post (120) has
a height extending from the foundation cage of at
least about 76.2 cm (30 inches).

13. The bollard system (100) of any one of the preceding
claims, wherein the impact receiving post (120) has
a diameter of about 12.7 cm (5 inches) or about 15.24
cm (6 inches) and a height extending from the foun-
dation cage of about 76.2 cm (30 inches) to about
137.16 cm (54 inches).

14. The bollard system (100) of any one of the preceding
claims, wherein the foundation cage (130) overlaps
the impact receiving post (120) by at least 53.34 cm
(21 inches).

15. The bollard system (100) of any one of the preceding
claims, wherein the foundation cage (130) has a
height of about 91.44 cm (36 inches) and a diameter
of about 15.24 cm (6 inches).

16. The bollard system (100) of any one of the preceding
claims, wherein the foundation cage (130) and the
impact receiving post (120) are configured to limit a
displacement of the distal end of the impact receiving
post to 121.92 cm (48 inches) or less when the barrier
system is struck by a vehicle weighing up to 2268
kg (5,000 pounds) and traveling at up to 16 km per
hour (10 mph) when the foundation cage and at least
a portion of the impact receiving post are installed in
concrete beneath the ground surface.

17. The bollard system (100) of any one of the preceding
claims, wherein at least a portion of the impact re-
ceiving post (120) is hollow.

18. The bollard system (100) of any one of the preceding
claims, wherein the impact receiving post (120) is
cylindrical and includes a constant diameter from the
proximal end to the distal end.

Patentansprüche

1. Pollersystem (100), Folgendes umfassend:
eine stoßaufnehmende Säule (120) mit einer Außen-
oberfläche, wobei die stoßaufnehmende Säule bieg-
bar ist und ein nahes und ein entferntes Ende auf-
weist, dadurch gekennzeichnet, dass das Poller-
system ferner Folgendes umfasst:
einen Gründungskorb (130), der eine dreidimensio-
nale Gitterstruktur definiert, wobei der Gründungs-
korb mit dem nahen Ende der stoßaufnehmenden
Säule (120) gekoppelt und für das Einbauen in Beton
unter einer Bodenoberfläche gestaltet ist, wobei der
Gründungskorb eine Vertiefung (109) definiert, die
einen nahen Abschnitt der stoßaufnehmenden Säu-
le aufnimmt, wobei der Gründungskorb eine Platt-
form (240) beinhaltet, die sich zumindest teilweise
über die Vertiefung erstreckt und die stoßaufneh-
mende Säule trägt und die verhindert, dass sich die
stoßaufnehmende Säule weiter in den Gründungs-
korb erstreckt.

2. Pollersystem (100) nach Anspruch 1, wobei die Platt-
form (240) an dem Gründungskorb (130) fixiert ist.

3. Pollersystem (100) nach Anspruch 1 oder 2, wobei
der Gründungskorb mehrere aufrecht stehende Ele-
mente (106) beinhaltet, die voneinander beabstan-
det und an der stoßaufnehmenden Säule im We-
sentlichen vertikal ausgerichtet sind, wenn sie unter
der Bodenoberfläche eingebaut sind.

4. Pollersystem (100) nach Anspruch 3, wobei der
Gründungskorb mehrere horizontale Elemente
(108) umfasst.

5. Pollersystem (100) nach Anspruch 4, wobei sich die
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mehreren horizontalen Elemente (108) rings um die
mehreren aufrecht stehenden Elemente (106) her-
um erstrecken, wobei die mehreren horizontalen
Elemente einen Außenumfang des Gründungskor-
bes definieren.

6. Pollersystem (100) nach Anspruch 4 oder 5, wobei
die mehreren horizontalen Elemente (108) senk-
recht zu den aufrecht stehenden Elementen (106)
verlaufen.

7. Pollersystem (100) nach einem der Ansprüche 3 bis
6, wobei die mehreren aufrecht stehenden Elemente
(106) parallel zueinander verlaufen.

8. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, ferner Folgendes umfassend:

eine Abdeckung (122), die sich über das ent-
fernte Ende und einen entfernten Abschnitt der
Außenoberfläche der stoßaufnehmenden Säule
erstreckt, und
ein Dämpfungselement (126), das zwischen der
Abdeckung und der stoßaufnehmenden Säule
eingesetzt ist, wobei das Dämpfungselement
aus einem Elastomermaterial besteht.

9. Pollersystem (100) nach Anspruch 8, wobei die
stoßaufnehmende Säule (120) eine Säulenhöhe be-
inhaltet, die von dem nahen Ende zu dem entfernten
Ende gemessen wird, und
wobei das Dämpfungselement (126) ein nahes
Dämpfungselementende, ein entferntes Dämp-
fungselementende und eine Dämpfungselementhö-
he beinhaltet, die von dem nahen Dämpfungsele-
mentende zu dem entfernten Dämpfungselemen-
tende gemessen wird, wobei sich das Dämpfungs-
element zumindest teilweise über eine Länge der
stoßaufnehmenden Säule erstrecken kann.

10. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei das Pollersystem ASTM F3016
erfüllt, wenn der Gründungskorb (130) und mindes-
tens ein Abschnitt der stoßaufnehmenden Säule
(120) in Beton unter der Bodenoberfläche eingebaut
sind.

11. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei der Gründungskorb (130) ein na-
hes Korbende, ein entferntes Korbende und eine
Korbhöhe, die von dem nahen Korbende zu dem ent-
fernten Korbende gemessen wird, und einen über-
lappenden Abschnitt beinhaltet, der einen Abschnitt
der stoßaufnehmenden Säule überlappt.

12. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei die stoßaufnehmende Säule
(120) eine Höhe aufweist, die sich von dem Grün-

dungskorb von mindestens etwa 76,2 cm (30 Inch)
erstreckt.

13. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei die stoßaufnehmende Säule
(120) einen Durchmesser von etwa 12,7 cm (5 Inch)
oder etwa 15,24 cm (6 Inch) und eine Höhe aufweist,
die sich von dem Gründungskorb von etwa 76,2 cm
(30 Inch) bis etwa 137,16 cm (54 Inch) erstreckt.

14. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei der Gründungskorb (130) die
stoßaufnehmende Säule (120) um mindestens
53,34 cm (21 Inch) überlappt.

15. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei der Gründungskorb (130) eine
Höhe von etwa 91,44 cm (36 Inch) und einen Durch-
messer von etwa 15,24 cm (6 Inch) aufweist.

16. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei der Gründungskorb (130) und die
stoßaufnehmende Säule (120) dafür gestaltet sind,
ein Verschieben des entfernten Endes der stoßauf-
nehmenden Säule auf 121,92 cm (48 Inch) oder we-
niger zu beschränken, wenn das Sperrsystem von
einen Fahrzeug getroffen wird, das bis zu 2268 kg
(5000 Pound) wiegt und mit bis zu 16 km pro Stunde
(10 mph) fährt, wenn der Gründungskorb und min-
destens ein Abschnitt der stoßaufnehmenden Säule
in Beton unter der Bodenoberfläche eingebaut sind.

17. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei mindestens ein Abschnitt der
stoßaufnehmenden Säule (120) hohl ist.

18. Pollersystem (100) nach einem der vorhergehenden
Ansprüche, wobei die stoßaufnehmende Säule
(120) zylinderförmig ist und von dem nahen Ende
bis zu dem entfernten Ende einen konstanten Durch-
messer beinhaltet.

Revendications

1. Système formant balise (100) comportant :

un montant de réception d’impact (120) ayant
une surface extérieure, le montant de réception
d’impact étant en mesure de plier et ayant une
extrémité proximale et une extrémité distale ;
caractérisé en ce que le système formant ba-
lise comporte par ailleurs
une cage de fondation (130) définissant une
structure en treillis tridimensionnelle, la cage de
fondation étant accouplée à l’extrémité proxima-
le du montant de réception d’impact (120) et
configurée à des fins d’installation dans du béton
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sous une surface de sol, la cage de fondation
définissant un évidement (109) qui reçoit une
partie proximale du montant de réception d’im-
pact, la cage de fondation comprenant une pla-
teforme (240) s’étendant au moins partiellement
en travers de l’évidement et supportant le mon-
tant de réception d’impact et empêchant le mon-
tant de réception d’impact de s’étendre plus en-
core jusque dans la cage de fondation.

2. Système formant balise (100) selon la revendication
1, dans lequel la plateforme (240) est fixée sur la
cage de fondation (130).

3. Système formant balise (100) selon la revendication
1 ou la revendication 2, dans lequel la cage de fon-
dation comprend une pluralité d’éléments verticaux
(106) espacés les uns des autres et alignés sur le
montant de réception d’impact de manière sensible-
ment verticale une fois l’installation faite sous la sur-
face de sol.

4. Système formant balise (100) selon la revendication
3, dans lequel la cage de fondation comprend une
pluralité d’éléments horizontaux (108).

5. Système formant balise (100) selon la revendication
4, dans lequel les éléments de la pluralité d’éléments
horizontaux (108) s’étendent dans le sens de la cir-
conférence autour de la pluralité d’éléments verti-
caux (106), la pluralité d’éléments horizontaux défi-
nissant un périmètre extérieur de la cage de fonda-
tion.

6. Système formant balise (100) selon la revendication
4 ou la revendication 5, dans lequel les éléments de
la pluralité d’éléments horizontaux (108) sont per-
pendiculaires par rapport aux éléments verticaux
(106).

7. Système formant balise (100) selon l’une quelcon-
que des revendications 3 à 6, dans lequel les élé-
ments de la pluralité d’éléments verticaux (106) sont
parallèles les uns par rapport aux autres.

8. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, comportant
par ailleurs :

un couvercle (122) qui s’étend sur l’extrémité
distale et une partie distale de la surface exté-
rieure du montant de réception d’impact ; et
un amortisseur (126) pris en sandwich entre le
couvercle et le montant de réception d’impact,
l’amortisseur étant constitué d’un matériau élas-
tomère.

9. Système formant balise (100) selon la revendication

8, dans lequel le montant de réception d’impact (120)
comprend une hauteur de montant mesurée depuis
l’extrémité proximale jusqu’à l’extrémité distale, et
dans lequel l’amortisseur (126) comprend une ex-
trémité proximale d’amortisseur, une extrémité dis-
tale d’amortisseur, et une hauteur d’amortisseur telle
qu’elle est mesurée depuis l’extrémité proximale
d’amortisseur jusqu’à l’extrémité distale d’amortis-
seur, dans lequel l’amortisseur peut s’étendre au
moins partiellement le long d’une longueur du mon-
tant de réception d’impact.

10. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel le
système formant balise est conforme à la norme
ASTM F3016 quand la cage de fondation (130) et
au moins une partie du montant de réception d’im-
pact (120) sont installées dans du béton sous la sur-
face de sol.

11. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel la
cage de fondation (130) comprend une extrémité
proximale de cage, une extrémité distale de cage,
et une hauteur de cage telle qu’elle est mesurée de-
puis l’extrémité proximale de cage jusqu’à l’extrémi-
té distale de cage, et une partie de chevauchement
qui chevauche une partie du montant de réception
d’impact.

12. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel le
montant de réception d’impact (120) a une hauteur
s’étendant depuis la cage de fondation d’au moins
environ 76,2 cm (30 pouces).

13. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel le
montant de réception d’impact (120) a un diamètre
d’environ 12,7 cm (5 pouces) ou d’environ 15,24 cm
(6 pouces) et une hauteur s’étendant depuis la cage
de fondation d’environ 76,2 cm (30 pouces) à environ
137,16 cm (54 pouces).

14. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel la
cage de fondation (130) chevauche le montant de
réception d’impact (120) sur au moins 53,34 cm (21
pouces).

15. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel la
cage de fondation (130) a une hauteur d’environ
91,44 cm (36 pouces) et un diamètre d’environ 15,24
cm (6 pouces).

16. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel la
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cage de fondation (130) et le montant de réception
d’impact (120) sont configurés pour limiter un dépla-
cement de l’extrémité distale du montant de récep-
tion d’impact à 121,92 cm (48 pouces) ou moins
quand le système formant barrière est frappé par un
véhicule pesant jusqu’à 2268 kg (5 000 livres) et rou-
lant jusqu’à 16 km/heure (10 miles/heure) quand la
cage de fondation et au moins une partie du montant
de réception d’impact sont installées dans du béton
sous la surface de sol.

17. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel au
moins une partie du montant de réception d’impact
(120) est creuse.

18. Système formant balise (100) selon l’une quelcon-
que des revendications précédentes, dans lequel le
montant de réception d’impact (120) est cylindrique
et comprend un diamètre constant depuis l’extrémité
proximale jusqu’à l’extrémité distale.
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