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@ Post assemblies, particularly for vehicle barriers.

@ A post assembly, particularly for forming a ve-
hicle barrier, comprises a vertical I-section steel
beam (103) seated in an upwardly-open tubular
socket (102) welded to a flat metal base plate (101).
To enable impact-absorbing deflection of the upright
beam (103), and thereby reduce damage to vehicles
and stress on the base plate (101) when impacts
occur, rubber blocks (104,105) are disposed be-
tween the foot of the beam (103) and the walls of the
socket (102) to serve as buffers allowing a limited
degree of deflection.
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This invention relates to post assemblies, and
in particular assemblies having posts which are
designed to withstand vehicle impacts. In particular,
the invention is concerned with the way in which a
post is held in position and reacts to impacts.

The use of posts to form vehicle barriers is
widespread, commonly with plural posts supporting
and connected by a longitudinal strip barrier. Posts
also have other uses in which they may be subject
to vehicle impacts or similar heavy impacts, for
example, supporting traffic signs.

Conventionally, an upright post is either set in
concrete or bolted down to the ground by a
welded-on base plate. Such posts can be made
sufficiently strong to withstand heavy impacts e.g.
direct vehicle impacts at up to moderate speeds.

We note however that the properties of these
posts may be poorly adjusted to their circum-
stances. Where vehicle speed is predominantly low
e.g. in car parks, on industrial premises or in town
centres, the majority of vehicle (and other) impacts
against a post will be minor. Only occasionally is
the full impact resistance of the post tested. How-
ever, the properties of high strength and possibility
of rigidity - necessary for securing against the
occasional heavy impact - result in relatively se-
rious denting of vehicles when the minor impacts
oCcCur.

We have also noted that, where such posts are
bolted-down, successive minor impacts rapidly
loosen the bolts leading to a heavy maintenance
burden.

With minor impacts in mind, flexible barrier
posts have been proposed made of relatively thin
springy steel strip, of which one portion is bolted
down while a free arm is left upstanding e.g. for the
attachment of a longitudinal barrier strip such as
the "Armco" type. Unfortunately these flexible bar-
riers cannot withstand severe impacts and cannot
therefore be used where high security is needed.

The aim of this invention, having the above
problems in mind, is to provide a novel post as-
sembly.

In the invention we provide a post assembly
and particularly an impact-absorbing barrier post
assembly, which has a rigid post installed with its
root received in a rigid socket. A deformable ma-
terial is disposed in the socket between the rigid
post and the rigid socket wall so that the post can
be deflected relative to the socket, with deforma-
tion of the deformable material, in an impact-ab-
sorbing manner.

The deformable material is preferably a resil-
ient material, and most preferably an elastomeric
material such as rubber, so that it can absorb
repeated impacts against the rigid post and return
to the original position.
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The socket desirably functions as a substan-
tially rigid limit on the deflection of the post, such
that after a certain degree of deformation of the
deformable material the resistance becomes sub-
stantially rigid.

Thus, the energy of minor impacts may be
absorbed in the deformable member. Where ve-
hicle impacts are concerned, damage to vehicles
can thereby be significantly reduced. Since the
post itself is desirably essentially rigid e.g. a box,
tube or I-section metal column, it has the capacity
fo take a heavy impact e.g. by abutment against
one or more essentially rigid deflection-limiting por-
tions of the socket itself, or some other adjacent
deflection-limiting abutment, after a certain amount
of deflection.

The assembly may be a "retro-fittable" assem-
bly, with the socket having means for securing it on
or in some permanent surface such as a floor or
wall. For example, a base plate attachable to a
surface, e.g. by bolting, may be provided on the
socket which may be in the form of a tube or part-
tube projecting from the base plate. Projection
above the base plate is preferred, avoiding the
need to bore any post-hole in the permanent sur-
face.

We note that, because the deflectable post
generates lesser forces for the majority of impacts,
the demands on securements such as boli-down
plates are less severe and the maintenance burden
can be reduced correspondingly.

The invention may also be embodied by for-
ming the socket directly as a post-hole in an exist-
ing or purpose-made wall or floor. For example,
flooring panels, e.g. for a car park, may be formed
with recessed post-holes in which the rigid posts
and deformable elements are fitted directly. A floor
panel having such post installations is an aspect of
the invention.

The invention may be embodied by isolated
posts which may be barrier posts and/or support
posts e.g. for signs. In another common embodi-
ment, however, a barrier comprises plural posts
supporting an elongate barrier element e.g. a bar-
rier strip such as the well-known "Armco" type,
extending between adjacent posts.

Preferably the deformable material is substan-
tially contained within the socket. It may be in the
form of one or more blocks adjacent or sandwich-
ing the socketed end of the rigid post. Or, it may
be in annular form extending right around the rigid
post. In many applications impacts are anticipated
from only one general primary direction, so the
deflection characteristics need not be uniform in all
directions. In particular, the deformable material
may be located selectively at positions where com-
pression will occur for the general primary deflec-
tions. For example, material may be opposed in
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front of and behind the rigid post. It may be pro-
vided behind the post and above, and/or in front of
the post and below, a pivot location for the typical
deflection.

The rigid post may be retained and aligned in
the socket substantially by its engagement with the
deformable material e.g. by an interference fit of
resilient material between the post end and socket
wall. Alternatively or additionally, means such as
bolts or retaining projections may be provided to
prevent the post from escape from the socket.

Such means may also provide a pivot point for
deflection.

Typically, the assembly will project between
0.4 and 2.5m from the surface e.g. wall or floor.

The purpose of the deformable material is to
increase the distance of movement and hence re-
duce the force with which the post absorbs impact
energy. For that purpose, it is preferred that an
impact-exposed portion of the post - typically the
top of the post - can be deflected at least 20mm,
preferably at least 50mm and perhaps as much as
100mm or even 200mm or more (particularly for
longer posts) by deformation of the deformable
material alone, without permanently deforming the
rigid components.

In the preferred application of the post as a
vehicle barrier, the post needs to be able to absorb
the energy of at least a typical low-speed impact in
the course of this deflection. Generally, the assem-
bly components are chosen and constructed such
that impact energy of at least 5kNm can be taken
up by deformation - preferably resilient deformation
- of the deformable material only. Furthermore, the
assembly as a whole - with or without permanent
deformation - is preferably able to withstand at
least a 15kNm lateral impact to give effective secu-
rity where needed. Given the underlying concept,
the achieving of such parameters is straightforward
for the skilled person using readily-available materi-
als. They are mentioned here to illustrate the prop-
erties generally required for vehicle impact resis-
tance.

Embodiments of the invention are now de-
scribed by way of example, with reference to the
accompanying drawings in which:

Fig. 1 is a side elevation of a surface-mountable
barrier post embodying the invention;

Figure 2 is a top view of the barrier post of Fig.
1;

Figure 3 is a schematic vertical section through
a second embodiment;

Figure 4 is a horizontal section at IV-IV of Fig. 3;
Figure 5 is a corresponding cross-section in a
different construction;

Figure 6 is a horizontal cross-section through a
rubber mounting element, and
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Fig. 7 shows another proposal for preventing

removal of a post from its socket.

With reference to Figs. 1 and 2, an upright
vehicle barrier post comprises a flat base plate
101, a socket 102 integral with and extending and
opening upwardly from the base plate 101, and an
I-section beam 103 with its lower end in the socket
102. Front and rear rubber blocks 104,105, re-
ceived mostly or entirely within the socket 102,
support the beam 103 vertically by gripping its
front and rear flanges with an interference fit.

In this embodiment the socket 102 is a rectan-
gular steel tube, welded to the upper surface of the
rectangular steel base plate 101. The base plate
has two front bolt holes 111 and a rear bolt hole
112. Since the front bolts take the major pull when
the post is hit from the front (the design direction),
they are double and arranged well-spaced from the
beam axis. The beam 103 is supported against
impact primarily by the rear wall of the socket 102,
which extends e.g. between 25% and 50% of the
beam length. In the embodiment the socket rear
wall is about 200mm high and the beam 103 from
500mm to 800mm high. To save material, in the
confidence that impacts will come only from one
direction, the front socket wall and rubber block
104 are made lower - about half the height.

The rubber blocks or resilient buffers 104,105
are separate, leaving central clearance for a trans-
verse securing bolt 106 through socket and beam.
The interference grip of the rubber on the beam
may be a tonne or more, however, so the bole may
not be necessary. Effectively, the buffer blocks
104,105 hold the beam 103 in place and in its
vertical alignment. The back-to-front thickness of
the rear block 105 is about 30mm in this embodi-
ment; typically it might vary from 10 to 100mm
depending on the overall size and required perfor-
mance of the assembly.

Suitable material for the buffer blocks 104,105
is a routine choice for the skilled person, taking into
account the required performance. Natural rubber
or EPDM may be used, for example. Since weather
resistance is usually desirable, EPDM is preferred.

An attachment point for a longitudinal barrier
strip, such as an "Armco" strip, is provided on the
front of the beam 103. In this embodiment, it in-
volves simply a bolt hole 107 through the front
flange of the beam 103, about two-thirds of the way
up.

In tests, we found that an assembly construct-
ed as described and used in a vehicle barrier was
able to withstand the impact of a 1.5t vehicle
travelling at 4.5ms™! without difficulty, and the
damage done to the test vehicle was much less
than with a traditional rigid post.

Furthermore, the strain on the fixing bolts was
greatly reduced by comparison with the traditional
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rigidly-mounted rigid post withstanding the same
impact. The traditional post needed 25mm bolis to
avoid pull-out. This embodiment avoided pull-out
with only 16mm bolts, and even smaller bolts may
be usable. The difference in ease of installation, in
terms of time, manpower and tools, between 16mm
and 25mm bolts is very great and represents a
significant advantage of this design.

Referring next to Fig. 3, a column 10 of steel |-
section (to BS4) is mounted in a circular hole 12
formed in a concrete floor panel 14. The column 10
is supported by resilient members 16 manufac-
tured of natural rubber or EPDM and interposed
between the column 10 and the side walls 18 of
the recess 12.

Fig. 4 shows in more detail the cross-section of
the resilient members 16. It can be seen that in this
embodiment they have a rectangular recess 20
which complements the flange of the steel column
10, and a number of flow recesses 22 disposed
between abutment ribs 24 into which rubber may
flow from abutment portions 24 when the column
10 is deflected so as to put that resilient member
into compression.

Fig. 5 shows an alternative arrangement in
which only one resilient member 16 is provided.
Provided a suitable pivoting can be assured, it may
not matter on which side of the column 10 the
resilient member is provided.

Fig. 6 shows a feature which may be used on
the resilient members, namely tolerance ribs 32.
These tolerance ribs 32 are substantially triangular
in cross-section, and extend from the abutment ribs
24. When the resilient member 16 is fitted in the
recess 12 with the column 10, the tolerance ribs 32
deform to take up minor dimensional errors. Thus,
the precise matching of the recess size fo the
rubber becomes less critical.

Fig. 7 shows alternative means for preventing
uprooting of the column 10 e.g. by vandals. A
flange 34 is provided on the column 10 slightly
above the surface of the floor 14. The flange 34
may be e.g. welded on.

After seating of the column 10 in its recess, a
retaining member 36 is fixed to the floor 14 by
bolts 38. The retaining member has a second
flange 40 which extends over the flange 34. The
clearances between the flange 34 and the floor 14
and between the flange 34 and second flange 40
are sufficient to allow deflection of the column 10 in
response to minor impacts.

Thus, the column 10 is prevented from being
removed without difficulty.

Having erected a column 10 as described
above, it can then be used to support e.g. a hori-
zontal barrier 42, such as of the "Armco" type, or a
road sign, and/or the column may be painted to act
as a visible marker.
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Claims

10.

11.

An impact-resistant post assembly comprising
a rigid post having an end received in a socket
having a rigid wall, and characterised by defor-
mable material in the socket between the rigid
post and the rigid wall of the socket, to enable
impact-absorbing deflection of the rigid post
relative to the socket.

A post assembly according to claim 1 in which
the deformable material is resilient.

A post assembly according to claim 2 in which
the deformable material is elastomeric.

A post assembly according to any one of the
preceding claims in which the socket is fast
with a fixing member for securing the post
assembly onto a permanent surface.

A post assembly according to claim 4 in which
the fixing member comprises a plate and the
socket comprises walls projecting from the
plate.

A post assembly according to any one of the
preceding claims in which the socket is re-
cessed in a floor or wall.

A post assembly according to any one of the
preceding claims in which the rigid post is held
between opposed individual portions of said
deformable material which are aligned with a
primary deflection direction of the rigid post.

A post assembly according to any one of the
preceding claims, between 0.4 and 2.5m in
projecting length.

A post assembly according to claim 2 or any
claim dependent thereon in which resilient de-
formation of the deformable material permits
deflection of an impact-exposed portion of the
rigid post through at least 20mm, preferably at
least 50mm.

A post assembly according to claim 2 or any
claim dependent thereon, capable of absorbing
at least 5kNm of impact energy against the
rigid post by resilient deformation of the defor-
mable material.

A barrier comprising plural post assemblies
according to any one of claims 1 to 10 ar-
ranged spaced from one another, and an elon-
gate barrier element fixed to and extending
between the rigid posts thereof.
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